
Case 3:13-cv-04022-JAP-DEA Document 5 Filed 06/28/13 Page 1 of 1 PageiD: 136 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE Director of the U.S. Patent and Trademark FILING OR DETERMINATION OF AN 
TO: Office ACTION REGARDING A PATENT OR P.O. Box 1450 TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S. C. § 290 and/or 15 U.S. C. § 1116 you are hereby advised that a court action has been 
filed in the U.S. District Court for the District of New Jersey on the following: 

--Trademarks or X Patents. ( __ the patent action involves 35 U.S.C. § 292.) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
3: 13-cv-04022-JAP- bJ'A8/2013 TRENTON NJ 
PLAINTIFF DEFENDANT 
ASTRAZENECA AB MYLAN PHARMACEUTICALS 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 US 6,926,907 B2 8/9/2005 POZEN INC. 

2 5,948,789 9/7/1999 ASTRA AKTIEBOLAG 

3 

4 

5 

In the above--entitled case the followin!l natent(s)/ trademark(s) have been included: 
DATE INCLUDED INCLUDED BY 

Amendment Answer - Cross Bill _ Other Pleading 
- -

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above--entitled case the followin2: decision has been rendered or iud2:ement issued: 
DECISION/JUDGEMENT 

CLERK (BY) DEPUTY CLERK DATE 
William T. Walsh s/ JA WEIA CAMPBELL 6/28/2013 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon ftling document adding patent(s), mail this copy to Director Copy 4--Case file copy 
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Case 3:13-cv-00091-JAP-TJB Document 3 Filed 01/07/13 Page 1 of 1 PageiD: 94 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
Director of the U.S. Patent and Trademark FILING OR DETERMINATION OF AN 

TO: Office ACTION REGARDING A PATENT OR 
P.O. Box 1450 TRADEMARK 

Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 
filed in the U.S. District Court for the District of New Jersey on the following: 

-- Trademarks or X Patents. ( __ the patent action involves 35 U.S.C. § 292.) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
3: 13-cv-00091-J AP-T B'7 /2013 TRENTON NJ 
PLAINTIFF DEFENDANT 
ASTRAZENECA AB DR. REDDY'S LABORATORIES, INC. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 6,926,907 B2 8/9/2005 POZEN, INC. 

2 5,714,504 2/3/98 ASTRA AKTIEBOLAG 

3 7,745,466 B2 6/29/2010 ASTRAZENECA AB 

4 7,411,070 B2 8/12/2008 ASTRAZENECA AB 

5 6,369,085 4/9/2002 ASTRAZENECA AB 

In the above--entitled case the following oatent( s )/ trademark( s) have been included: 
DATE INCLUDED INCLUDED BY 

Amendment Answer Cross Bill - - - _ Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above--entitled case the following decision has been rendered or judgement issued: 
DECISION/JUDGEMENT 

CLERK (BY) DEPUTY CLERK DATE 
William T. Walsh s/ KIM STILLMAN 117/2013 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4--case file copy 
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Case 3:11-cv-06348-JAP-DEA Document 6 Filed 10/31/11 Page 1 of 1 PageiD: 91 

AO 120 Rev. 08/10) 

Mail Stop 8 REPORT ON THE Director of the U.S. Patent and Trademark FILING OR DETERMINATION OF AN 
TO: Office ACTION REGARDING A PATENT OR P.O. Box 1450 TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 
filed in the U.S. District Court for the District of New Jersey on the following: 

-- Trademarks or X Patents. ( __ the patent action involves 35 U.S.C. § 292.) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
3:11-cv-06348-JAP- IJIDI\1112 0 11 TRENTON NJ 
PLAINTIFF DEFENDANT 
ASTRAZENECA AB ANCHEN PHARMACEUTICALS, INC. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 6,926,907 B2 8/9/2005 POZEN INC. 

2 6,369,085 B1 4/9/2002 ASTRAZENECA AB 

3 7,411,070 B2 9/12/2008 

4 7,745,466 B2 6/29/2010 ASTRAZENECA AB 

5 

In the above--entitled case the following_n_aten~)! trademark(s1have been included: 
DATE INCLUDED INCLUDED BY 

Amendment Answer Cross Bill _ Other Pleading - - -

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above--entitled case the followin2: decision has been rendered or judgement issued: 
DECISION/JUDGEMENT 

CLERK (BY) DEPUTY CLERK DATE 
William T. Walsh s/ JA WEIA CAMPBELL 10/31/2011 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 3:11-cv-04275-JAP-DEA Document 2 Filed 07/25/11 Page 1 of 1 PageiD: 109 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
Director of the U.S. Patent and Trademark FILING OR DETERMINATION OF AN 

TO: Office ACTION REGARDING A PATENT OR 
P .0. Box 1450 TRADEMARK 

Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 
filed in the U.S. District Court for the District of New Jersey on the following: 

-- Trademarks or X Patents. ( the patent action involves 35 U.S.C. § 292.) 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
3: 11-cv-04275-JAP 7/25/2011 TRENTON, NJ 
-DEA 
PLAINTIFF DEFENDANT 
ASTRAZENECA AB LUPIN LTD. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

I 5,714,504 02/0311998 ASTRA AKTIEBOLAG 

2 6,875,872 04/05/2005 ASTRAZENECA 

3 6,369,085 04/09/2002 

4 7,411,070 08/12/2008 ASTRAZENECA AB 

5 7,745,466 06/29/2010 ASTRAZENECA AB 

In the above--entitled case the followin2: natent( s )/ trademark( s) have been included: 
DATE INCLUDED INCLUDED BY 

Amendment Answer Cross Bill - - - _ Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above--entitled case the followin2: decision has been rendered or iud!!ement issued: 
DECISION/JUDGEMENT 

CLERK (BY) DEPUTY CLERK DATE 
William T. Walsh s/ MURTUZA AKBARI 7/25/2011 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER PATENT NUMBER 

10/158,216 6926907 

UJ\TTED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Vllgmia 22313-1450 
"W'.'Iw.uspto.gov 

GROUP ART UNIT FILE WRAPPER LOCATION 

1615 7581 

llllllllllllllllllllllll~~m~~muu~~i~lllllllllllllllllllllll 

Correspondence Address/Fee Address Change 

The following fields have been set to Customer Number 108197 on 08/28/2012 
• Correspondence Address 
• Maintenance Fee Address 

The address of record for Customer Number 108197 is: 

108197 
Parker Highlander PLLC 
1120 South Capital of Texas Highway 
Bldg. 1, Suite 200 
Austin, TX 78746 

PART 1 -ATTORNEY/APPLICANT COPY 
page 1 of 1 

 
 
Page 5 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



l 

PTO/SB/80 {11~05) 
Approved ior use through 11/J0/2011. OMB 0651-0035 

U.S. Paten\ and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Urtder the Paper.vork Reduct1on Act of 1995, no persons are required to respond to a colleclion of informaUon unless il displays a valid OMB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3.73(b). 
I hereby appoint: ~~~~~--~·----.. _........~~ 

I 
I 

0 Practitioners associated with the Customer Number: 108197 I 
l 

OR I 

D Practitioner(s) named below (if more than len patent practitioners are to be named, then a customer number must be used): 

Name Registration }~~~~~~~ Name Registration 
Number Number 

tilit 
1~1 
:::~-..:::: 

I 
::..~x· 

~ I 1t *{ 
as a!!orney(s) or agent(s) to represent the undersigned before the United States Paten! and Trademark Office (USPTO) in conneclion with 
any and aU patent applications assigned QJ.ljy to the undersigned according tc the USPTO assignment records or assignment documents 
attached to this fom1 in accordance witt", 37 CFR 3. 73(b). 

Please change the correspondence address for the application identified in the att<JCiled statement under 37 CFR 3. 73(b) to: 

[2] The address associated with Customer Number: I 
108197 

I OR 
LJ Firm or 

- Individual Name 
··-l 

----------
Address 

I 
City 

.. 

J~tate. 
~---

I Zip 

-------~~d -
Country 

--------~- -------

I 
---------------------------~-- ---

Telephone Email 

~--· ... 

Assignee Name and Address: 

POZEN Inc. 
1414 Raleigh Road, Suite 400 
Chapel Hill, North Carolina 275"17 

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of 
the practitioners appointed in this fom1 if the appointed practitioner is authorized to act on behalf of the assignee, 
and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assigoee of Record 
The individual whose signature and tille is supplied below is authorized to act on behalf of the: assignee: 

Signature //;?;./~:~~:: i _,(._/!:."' 
\. >'.-f ?f).·'/'?-z..<~L· ,··) Date 

i 
~;: .. · /-8 /: ........ 

;' / . .:..._} 

Name Gilda Thomas Telephone ' 

Tille Senior Vice President, General Counsel 
' ' Th1s cunec!lon of Information IS reqwred by 37 CFR 1.3 '· 1.32 and 1.33. T!ie lnforma\•on IS reqwred to obtam or retam a bromefit hy the public wll•ch 1s to f1l~ (.and 

by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 3"1 CFR 1.11 and 1 14 This collection is es1imated to lal<fl 3 minutes 
to complete, including gathering, preparing, and submitting the comple1ed application form to the USPTO. Timfl will vary depending upon the individual case. Any 
comments on the amount of lime you require to complete this !orm andlor suggestions for reducing this burden, should be sent to lhe Chief Information Off1.cer, 
U.S. P~tent and Trademark Office, U.S. Oepartmeni of Commerce, P.O. Box 1450, Alexandria. VA 22313~1450. 00 NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313·1450. 

If you need assistance in completing the form, ca/11~800-PT0-9199 anc.i select option 2. 

 
 
Page 6 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



Electronic Acknowledgement Receipt 

EFSID: 13514576 

Application Number: 10158216 

International Application Number: 

Confirmation Number: 5014 

Title of Invention: 
PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF 
NSAIDS 

First Named Inventor/Applicant Name: John R. Plachetka 

Customer Number: 32425 

Filer: Steven Lee Highlander/Tressie Bates 

Filer Authorized By: Steven Lee Highlander 

Attorney Docket Number: POZN.P0004US 

Receipt Date: 16-AUG-2012 

Filing Date: 31-MAY-2002 

TimeStamp: 15:27:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

851772 

1 POZNP0004US.pdf yes 2 
5 dc6c0e8f265 33 2 77 e651 f23f77 42237 acbf3 

288 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Assignee showing of ownership per 37 CFR 3.73(b). 1 1 

Power of Attorney 2 2 

Warnings: 

Information: 

Total Files Size (in bytes) 851772 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. OMB 0651·0031 

U.S. Patent and Trademark Off1ce; U.S. DEPARTMENT OF C:OMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are reqwed to respond to a collection of information unless it displays a valid OMB coolrol number. 

STATEMENT UNDER 37 CFR 3.73{b} 

ApplicantJPatent Owner: John R. Plachetka 
···········-----.......... ------- -~--......... -----------

Application No./Patent No. 1 0/158,21~_L6.9~§_,~~.!._ ________ _ Filed/Issue Date: May 31, 2002/ August 9, 2005 --------- ----------~-

Titled 
PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF NSAIDS 

POZEN, INC. corporation 
.. ...... --............. ----------· 

(Name of Assignee) (Type of Assignee, e.g .. corporation, partnership. universit'f, government a-gency. etc 

states that it is: 

1. lg] the assignee of the entire nght, title, and interest in; 

2. n an assignee of less than the entire right. title, and mterest in 
(The extent (by percentage) of its ownership interest is %): or ----

3. n the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

An assignment from the inventor(s) of the patent application/patent identitied above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 013256 , Frame 0958 . or for which a 
copy therefore is attached, ...... 

OR 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above. to the current assignee as follows: 

1. From: To. 
-~~---~--------------~~~-~~~~~-----~--~ ----........... -------~~~--------~-----

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame or for which a copy thereof is attached. 

2. From: To: 
-------.... -------------- ·----

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ____________________ ~, or for INhich a copy thereof is attached. 

3. From: ---~------------------- To:-~--~---------.. ------------

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame _______ _ or for which a copy thereof is attached. 

0 Addittonal documents m the chain of title are listed on a supplemental sheet(s). 

As required by 37 CFR 3.73(b)(1)(!), the documentary evidence of the chain oftitle from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursLtant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assigoment in the records of the USPTO. See MPEP 302.08] 

/\ ~ 
The undersigned (whos~·titl~/}!5 supplied below) is authorized to act on behalf of the assignee. 

: k"i 
'~---.f/.'1-t/----~--------------.---------

August10,2012 
~~~----

Signature Date 

Steven L. Highlander; Rig. No. 37,642 
--~-----------i--+i-------~~-~ 

Printed or T · .~d Name 

Attorney 
-------------------

Title 

This co!!ection of information is required by 37 CFR 3,73{b). The Information is required to obtain or retain a benefit by the public which is to file (and by tne USPTO to 
process) an application. Confidentiality is govemed by 35 U.S. C .. 122 and 3 7 C FR 1. 11 and 1.14. This collection is estimated to take 12 mirJutes to complete, including 
gathering preparing, and submitting the completed application form to the USPTO. Ti.me will vaty depending up@ the individual case. Any comments on the amount of time 
you require to complete this forrn and/or suggestions for redudng this bwden, should be sent to the Chief Information Officer, U S. Patent and Trademark Office, U.S. 
Departme!1l of Commerce, P.O. Box 1450, Alex,;ndria, VA 22313-1450 .. 00 NOT SEND FEES OR COMPLETED FORMS TO 'fHIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, cali 1-800-PT0-9199 and select option 2, 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

10/158,216 05/31/2002 

66991 
LAW OFFICE OF MICHAEL A. SANZO, LLC 
15400 CALHOUN DR. 
SUITE 125 
ROCKVILLE, MD 20855 

UJ\TTED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Vllgmia 22313-1450 
"W'.'Iw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John R. Plachetka 7569/73281 
CONFIRMATION NO. 5014 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!1]~~~~~~~~~1~~ ~~~~~~1111111111111111111111111 

Date Mailed: 08/08/2011 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/29/2011. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/hchristian/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

10/158,216 

32425 
FULBRIGHT & JAWORSKI L.L.P. 
98 SAN JACINTO BOULEVARD 
SUITE 1100 
AUSTIN, TX 78701-4255 

05/31/2002 

UJ\TTED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Vllgmia 22313-1450 
"W'.'Iw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

John R. Plachetka POZN.P0004US 
CONFIRMATION NO. 5014 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]~~~~~~~~~1~~ ~IIJUIIIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 08/08/2011 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/29/2011. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/hchristian/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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PTOISB/81 (01..06) MODIFIED 

Patent Number: 6,926,907 

POWER OF AITORNEY 
Issue Date: August 9, 2005 

AND Applleation Number: 10/158,216 

CORRESPONDENCE ADDRESS FDlngDate: May31, 2002 
INDICAnON FORM First Named Inventor: John R. PLACHETKA 

Attorney Docket Number: POZN.P0004US 

I bereby revoke all previous powers of attonaey givea in the above-ldentifted application. 

0 A Power of Attorney is submitted herewith. 

OR 

[8:1 I hereby appoint the practitioners associated with the Customer Number: 132425 I 
as my/our attomey(s) or agent(s) to prosecute the application identified above, and to transact aU business in the 
United States Patent and Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above-identified application to: 

[8:1 The address associated with Customer Number: 132425 I 
OR 

O_Firmor 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email 

I am the: 

0 Applicant/Inventor. 

[8] Assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under .3 7 CFR .3. 73(b) is enclosed. (Form PTOISB/96) 

SIGNATURE OF APPUCANT OR ASSIGNEE OF RECORD 

Signature d/2 I >Ji~~/1 
Name Gilda Thomas 

Title and Company 
Scmior Vice President, General Counsel 

Telephone 
POZBNJnc. 

Date 7/7 /;; 
NOTB: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit 
multiple forms if more than one signature is required, see below•. 

jgJ .-rotal of 1 fonn is submitted. 

95053175.1 

 
 
Page 12 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



Electronic Acknowledgement Receipt 

EFSID: 10631199 

Application Number: 10158216 

International Application Number: 

Confirmation Number: 5014 

Title of Invention: 
PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF 
NSAIDS 

First Named Inventor/Applicant Name: John R. Plachetka 

Customer Number: 66991 

Filer: Steven Lee Highlander/Tressie Bates 

Filer Authorized By: Steven Lee Highlander 

Attorney Docket Number: 7569/73281 

Receipt Date: 29-JUL-2011 

Filing Date: 31-MAY-2002 

TimeStamp: 16:17:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

702300 

1 POZNP0004US-POA.pdf yes 2 
bbcd22ae3cc7edbcda41 fb25cfd36138c9d 

e292f 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Assignee showing of ownership per 37 CFR 3.73(b). 1 1 

Power of Attorney 2 2 

Warnings: 

Information: 

Total Files Size (in bytes) 702300 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: John R. PLACHETKA 
------------------------------------------------------------------------

Application No./Patent No.: 6,926,907 --------------------------------- Filed/Issue Date: August 9, 2005 
--~-----------------------------

Titled: 
PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF NSAIDS 

POZEN INC. __________________________________________ ,a corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. ~ the assignee of the entire right, title, and interest in; 

2. D an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ________ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. [gj An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 013256 , Frame 0958 , or for which a 
copy therefore is attached. 

OR 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: To: __________________________________ __ 

The document was recorded in the United States Patent and Trademark Office at 

Reel -----------------' Frame ________________ , or for which a copy thereof is attached. 

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel -----------------' Frame ________________ , or for which a copy thereof is attached. 

3. From: To: -----------------------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel ----------------- ' 
Frame _________________ , or for which a copy thereof is attached. 

Additional documents in the chain of title are listed on a supplemental sheet(s). D 

D As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separat copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08) 

The undersigned ~ 1~e is supplied below) is authorized to act on behalf of the assignee. 

I ......._ July 29, 2011 

SignaturE Date 

Steven L. Highl ~dey-keg. No. 37,642 Attorney 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3. 73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
 
 
Page 15 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,926,907 B2 
APPLICATION NO. : 10/158216 
DATED : August 9, 2005 
INVENTOR(S) : John Plachetka 

Page 1 of 3 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

In the flrst line of claim 1 line 1 in the issued patent, the word "dose" should 

be --dosage.-- Thus, the correct claim should read as follows: 

Col. 20, Claim 

1. A pharmaceutical composition in unit dosage form suitable for oral 

administration to a patient, comprising: (a) an acid inhibitor present in an 

amount effective to raise the gastric pH of said patient to at least 3.5 upon the 

administration of one or more of said unit dosage forms; (b) a non-steroidal 

anti-inflammatory drug (NSAID) in an amount effective to reduce or eliminate 

pain or inflammation in said patient upon administration of one or more of said 

unit dosage forms; 

and wherein said unit dosage form provides for coordinated release such that: 

i) said NSAID is surrounded by a coating that, upon ingestion of said unit 

dosage form by said patient, prevents the release of essentially any NSAID from 

said dosage form unless the pH of the surrounding medium is 3.5 or higher; ii) 

at least a portion of said acid inhibitor is not surrounded by an enteric coating 

and, upon ingestion of said unit dosage form by said patient, is released 

regardless of whether the pH of the surrounding medium is below 3.5 or above 

3.5. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,926,907 B2 
APPLICATIONNO. : 10/158216 
DATED :August 9, 2005 
INVENTOR(S) : John Plachetka 

Page2 of 3 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Col. 21, Line 1 of claim 16 and 17 should refer to "any one of claims 12-14" and 

not to "claim 15." In addition, the phrase --wherein said acid inhibitor is a proton pump 

inhibitor-- should be included in 16 and 17. Thus, the claims should read as follows: 

Col. 21 

16. The pharmaceutical composition of any one of claims 12-14, wherein said acid 

inhibitor is a proton pump inhibitor and wherein said coating surrounding said 

core does not dissolve unless the pH of the surrounding medium is 4 or greater. 

1 7. The pharmaceutical composition of any one of claims 12-14, wherein said acid 

inhibitor is a proton pump inhibitor and wherein said coating surrounding said 

core does not dissolve unless the pH of the surrounding medium is 5 or greater. 

Col. 21, Line 1 of claims 19 and 20 should refer to "any one of claims 12-14" and 

not to "claim 18." In addition, the phrase --wherein said acid inhibitor is an H2 

blocker-- should be included in 19 and 20. Thus, the claims should read as 
follows: 

Col. 21 

19. The pharmaceutical composition of any one of claims 12-14, wherein said acid 

inhibitor is an H2 blocker and wherein said tablet has an inner core of said 

NSAID surrounded by a barrier coating that dissolves at a rate such that said 

NSAID is not released until the pH of the surrounding medium is 4 or greater. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,926,907 B2 Page 3 of 3 
APPLICATION NO. : 10/158216 
DATED : August 9, 2005 
INVENTOR(S) : John Plachetka 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Col. 21 

20. The phannaceutical composition of any one of claims 12-14, wherein said acid 

inhibitor is an H2 blocker and wherein said tablet has an inner core of said NSAID 

surroilllded by a barrier coating that dissolves at a rate such that said NSAID is not 

released until the pH of the surroWlding medium is 5 or greater. 

Signed and Sealed this 

Twenty-fifth Day of December, 2007 

JONW.DUDAS 
Director of the United States Patent and Trademark Office 
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DATE 

1/ / 
TO SPE OF : ART UNIT /(f) Is 

Paper No.: ___ _ 

SUBJECT : Request tor Certificate of Correction on Patent No.: lzf'# It J3t? r {/d.t5 /?'? /6 

A response is requested with respect to the accompanying request for a certificate of correction. 

Please complete this form and return with file, within 7 days to: 

Palm location 7580, Certificates of Correction Branch - South Tower- 9A22 

If response is for an IFW, return to employee (named below) via PUBSCofC Team in 
MADRAS. 
With respect to the change(s) requested, correcting Office and/or Applicant's errors, should the 
patent read as shown in the certificate of correction (CQCINl? No new matter should be introduced, nor 
should the cope or meaning of the claims be changed. 

7- A.«r--c" 

Eva James 

Certificates of Correction Branch 
Tel. No. 703-305-8309 

The request for issuing the above-identified correction(s) is hereby: 
Note your decision on the appropriate box. 

0 Approved All changes apply. 

0 Approved in Part Specify below which changes do not apply. 

0 Denied State the reasons for denial below. 

Comments: 

SPE Art Unit 
PTOL.JOG (REV. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office 
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April 5, 2007 

Commissioner of Patents 
U.S. Patent and Trademark Office 
Attn: Certificate of Correction Branch 
Customer Service Window, 
Randolph Building 
401 Dulany Street 
. ./}lexandria, VA 22314 

Dear Sir: 

Re: Request for Certificate of Correction 
Pat No. 6,926,907 
Appl. No.: 101158,216 
Filed: May 31, 2002 
Title: Pharmaceutical Compositions for the 

Coordinated Delivery of NSAIDs 
Inventor(s): Plachetka, John R. 
Atty. Dkt.: 7569/73281 

~\8 
~?R 1' a 1\\tll 

ot~ 

The following documents are being forwarded for appropriate action by the U.S. Patent and 

Trademark Office: 

1. Request for Certificate of Correction Under 37 C.F.R. § 1.323; 

2. Two copies of Certificate of Correction; 

3. Our check in the amount of $100 to cover the fee for a Certificate of 
Correction; and 

4. One return postcard. 

Applicant believes. that the fee for the filing of the present documents under 37 CFR . 

§1.20(a) is $100 and this is provided for in the enclosed check. The Director is hereby authorized 

to charge any fee deficiency with respect to this f'tling or credit any overpayment to our Deposit 

Account No. 50-4056 under Order No. 7569173281. 

15400 Calhoun Drive • Suite 125 • Rockville, Md. 20855 
Member Patent Bar and DC Bar Only 

Phone: (240)864-0915 • Fax: (240)597~1153 • E-mail: mike@msanzolaw.com  
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r-. 
• j~ . ~ 

. Commissioner of Patents 
April 5, 2007 
Page2 

It is respectfully requested that the enclosed postcard be stamped with the date that the enclosed 

documents are received by the PTO and that they be returned by courier. 

Very truly yours, 

LAW OFFICE OF MICHAEL A. SANZO, LLC 

M~l/.f~ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicants 

~APR 1 021m.·  
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In re patent of: 

PLACHETKA, John 

Appl. No. 10/158,216 

Filed: May 31, 2002 

Issued: August 9, 2005 

For: Pharmaceutical Compositions for 
the Coordinated Delivery of NSAIDs 

Patent No. 6,926,907 

Art Unit: 1624 

Examiner: James M. Spear 

Atty. Dkt. 7569/73281 

Reguest for Certificate of Correction Under 37 C.F.R. § 1.323 

Commissioner of Patents 
U.S. Patent and Trademark Office 
Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Attention: Certificate of Correction Branch 

Sir: 

It is respectfully requested that a Certificate of Correction be issued in the above

captioned patent. The corrections requested are set forth below and on the accompanying form. 

The corrections concern a grammatical error in claim 1 and errors with respect to dependency in 

claims 16, 17, 19 and 20. The errors were the fault of Applicants, but were mistakes that 

occurred in good faith and are of a minor character. The corrections do not broaden the scope of 

the claims in the issued in the patent. Included herewith are two properly completed Certificate 

of Correction Forms. It is respectfully requested that one of these forms be entered and that the 

other be returned to the undersigned attorney. The exact errors are shown below with words 
~4/Rh/2a07 JADD01 60000071 G92G907 

beirig omitted struck through, and words being added underlmea: 1\11 explanation of the err8,,io OP 
01 FC:1811 10 ' 

may be found on pages 4 and 5 of the present document. 

'APR 1 o 2117  
 
Page 23 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



-2-

Corrected Claims 

PLACHETKA, John 
10/158,216 

1. A pharmaceutical composition in unit dese dosage form suitable for oral administration 

to a patient, comprising: (a) an acid inhibitor present in an amount effective to raise the 

gastric pH of said patient to at least 3.5 upon the administration of one or more of said 

unit dosage forms; (b) a non-steroidal anti-inflammatory drug (NSAID) in an amount 

effective to reduce or eliminate pain or inflammation in said patient upon administration 

of one or more of said unit dosage forms; 

and wherein said unit dosage form provides for coordinated release such that: i) said 

NSAID is surrounded by a coating that, upon ingestion of said unit dosage form by said 

patient, prevents the release of essentially any NSAID from said dosage form unless the 

pH of the surrounding medium is 3.5 or higher; ii) at least a portion of said acid inhibitor 

is not surrounded by an enteric coating and, upon ingestion of said unit dosage form by 

said patient, is released regardless ofwhetherthe pH of the surrounding medium is below 

3.5 or above 3.5. 

16. The pharmaceutical composition of elaim 15 any one of claims 12-14, wherein said acid 

inhibitor is a proton pump inhibitor and wherein said coating surrounding said core does 

not dissolve unless the pH of the surrounding medium is 4 or greater. 

17. The pharmaceutical composition of elaim 15 any one of claims 12-14, wherein said acid 

inhibitor is a proton pump inhibitor and wherein said coating surrounding said core does 

not dissolve unless the pH of the surrounding medium is 5 or greater. 

19. The pharmaceutical composition of elaim 1 & any one of claims 12-14, wherein said acid 

inhibitor is an H2 blocker and wherein said tablet has an inner core of said NSAID 

surrounded by a barrier coating that dissolves at a rate such that sai4 NSAID is not 

released until the pH of the surrounding medium is 4 or greater. 
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- 3- PLACHETKA, John 
10/158,216 

20. The pharmaceutical composition of elaim 18 any one of claims 12-14, wherein said acid 

inhibitor is an H2 blocker and s;.,herein said tablet has an inner core of said NSAID 

surrounded by a barrier coating that dissolves at a rate such that said NSAID is not 

released until the pH of the surrounding medium is 5 or greater. 

VAPR 1 0 20111 
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-4-

Remarks 

PLACHETKA, John 
10/158,216 

Claim 1 was amended in line 1 to change the word "dose" to "dosage," the term used in 

the rest of the claim and in the specification (see, e.g., col. 3, line 60- col.4, line 5). This change 

has no affect on claim scope and merely serves to make terms consistent throughout the claim 

and specification. 

Claims 16 and 17 were amended to correct an error in dependency. In the patent as 

issued, these claims depend from claim 15 which, in turn, depends from claims 1 and 7-14. As 

issued, claims 16 and 17 recite "said core." The problem is that, although claims 12-14 recite a 

core, claims 1 or 7-11 do not recite a core. The dependency of claim 16 to claims 1 or 7-11 

resUlted from a mistake made during prosecution changing the dependency of claims 16 and 17 

(which had originally been to claims 12-14) to claim 15. The amendments herein reinstate the 

original dependency. Thus, the amended claims are the same as the claims that issued with 

respect to claims 12-14 but dependency on claims I and 7-11 has been eliminated. All dependent 

claims now refer to claims that recite a core. 

Very similar considerations apply with respect to claims 19 and 20. These daims depend 

from claim 18, which depends from claims 7-14. Both 19 and 20 recite "said tablet." and 

although claims· 12-14 recite a tablet, claims 7-11 do not recite a tablet. As with the error 

discussed above, the error with respect to claims 19 and 20 was due to a mistake during 

prosecution in which dependency was changed from 12-14 to claim 18. The amendments herein 

reinstate the original dependency of claims 19 and 20. Thus the amended claims are the same as 

the claims that issued with respect to claims 12-14 but dependency on claims 7-11 has been 

eliminated. 

It is submitted that all of the corrections made are clearly supported by the claims and 

specification of the issued patent. The corrections do not require that there be additional 

examination and their entry is respectfully requested. 
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' -

- 5- PLACHETKA, John 
10/158,216 

A check is provided herein to cover the fee required for providing a Certificate of 

Correction as set forth in 37 C.F.R. § 1.20(a). The Director is also hereby authorized to charge 

any additional fees that may be required to our Deposit Account No. 50-;4056 under order 

number 7569173281. 

Date: April5, 2007 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20855 
Telephone: (240)864-0915 

Respectfully submitted, 

LAW OFFICE OF MICHAEL A. SANZO, LLC 

By: __________ _ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicants 

11\PR 1 0 2111  
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(s) 

: 6,926,907 

: August 9, 2005 

: PLACHETKA, John 

It is certified that an error or errors appear in the above-identified patent and that said 
Letters Patent is hereby corrected as shown below: 

In the first line of claim 1 in the issued patent, the word "dose" should be "dosage." Thus, 

the correct claim should read as follows: 

1. A pharmaceutical composition in unit dosage form suitable for oral administration to a 

patient, comprising: (a) an acid inhibitor present in an amount effective to raise the 

gastric pH of said patient to at least 3.5 upon the administration of one or more of said 

unit dosage forms; (b) a non-steroidal anti-inflammatory drug (NSAID) in an amount 

effective to reduce or eliminate pain or inflammation in said patient upon 

administration of one or more of said unit dosage forms; 

and wherein said unit dosage form provides for coordinated release such that: i) said 

NSAID is surrounded by a coating that, upon ingestion of said unit dosage form by 

said patient, prevents the release of essentially any NSAID from said dosage form 

unless the pH of the surrounding medium is 3.5 or higher; ii) at least a portion of said 

acid inhibitor is not surrounded by an enteric coating and, upon ingestion of said unit 

dosage form by said patient, is released regardless of whether the pH of the 

surrounding medium is below 3.5 or above 3.5. 

MAILING ADDRESS OF SENDER 
Law Office of Michael A. Sanzo, LLC 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20885 

SUBSTITUTE FORM PTO I 050 

PATENTNO. 6, 926,907 

'APR 1 0 2081 

Pat-l 050 2100 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(s) 

6,926,907 

August 9,. 2005 

PLACHETKA, John 

Line I of claim I6 and I7 should refer to "any one of claims I2-I4" and not to "claim 

I5." In addition, the phrase "wherein said acid inhibitor is a proton pump inhibitor" should be 

included in I6 and I7. Thus, the claims should read as follows: 

I6. The pharmaceutical composition of any one of claims I2-I4, wherein said acid inhibitor 

is a proton pump inhibitor and ·wherein said coating surrounding said core does not 

dissolve unless the pH of the surrounding medium is 4 or greater. 

I7. The .pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is a proton pump inhibitor and wherein said coating surrounding said core does not 

dissolve unless the pH of the surrounding medium is 5 or greater. 

Line I of claims I9 and 20 should refer to "any one of claims I2-I4" and not to "claim 

18." In addition, the phrase "wherein said acid inhibitor is an H2 blocker" should be included 

in 19 and 20. Thus, the claims should read as follows: 

I9. The pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is an H2 blocker and wherein said tablet has an inner core of said NSAID surrounded by 

a barrier coating that dissolves at a rate such that said NSAID is not released until the pH 

of the surrounding medium is 4 or greater. 

MAILING ADDRESS OF SENDER 
Law Office of Michael A. Sanzo, LLC 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20885 

SUBSTITUTE FORM PTO I 050 

PATENT No. 6, 926,907 

'APR 1021111 
Pat-l 050 2100 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR( s) 

: 6,926,907 

: August 9, 2005 

: PLACHETKA, John 

20. The pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is an H2 blocker and wherein said tablet has an inner core of said NSAID surrounded by 

a barrier coating that dissolves at a rate such that said NSAID is not released until the pH 

of the surrounding medium is 5 or greater. 

MAILING ADDRESS OF SENDER 
Law Office of Michael A. Sanzo, LLC 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20885 

SUBSTITUTE FORM PTO 1050 

PATENT No. 6, 926,907 

APR 1 O -~at-toso voo 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR( s) 

6,926,907 

August 9, 2005 

PLACHETKA, John 

It is certified that an error or errors appear in the above-identified patent and that said 
Letters Patent is hereby corrected as shown below: 

In the first line of claim lin the issued patent, the word "dose" should be "dosage." Thus, 

the correct claim should read as follows: 

1. A pharmaceutical composition in unit dosage form suitable for oral administration to a 

patient, comprising: (a) an acid inhibitor present in an amount effective to raise the 

gastric pH of said patient to at least 3.5 upon the administration of one or more of said 

unit dosage forms; (b) a non-steroidal anti-inflammatory drug (NSAID) in an amount 

effective to reduce or eliminate pain or inflammation in said patient upon 

administration of one or more of said unit dosage forms; 

and wherein said unit dosage form provides for coordinated release such that: i) said 

NSAID is surrounded by a coating that, upon ingestion of said unit dosage form by 

said patient, prevents the release of essentially any NSAID from said dosage form 

unless the pH of the surrounding medium is 3.5 or higher; ii) at least a portion of said 

acid inhibitor is not surrounded by an enteric coating and, upon ingestion of said unit 

dosage form by said patient, is released regardless of whether the pH of the 

surrounding medium is below 3.5 or above 3.5. 

MAILING ADDRESS OF SENDER 

Law Office of Michael A. Sanzo, LLC 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20885 

SUBSTITUTE FORM PTO 1050 

PATENTNO. 6, 926,907 

'APR 1 0 2007 

Pat-1050 2/00 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. 

DATED 

INVENTOR(s) 

: 6,926,907 

August 9, 2005 

PLACHETKA, John 

Line 1 of claim 16 and 17 should refer to "any one of claims 12-14" and not to "claim 

15." In addition, the phrase "wherein said acid inhibitor is a proton pump inhibitor" should be 

included in 16 and 17. Thus, the claims should read as follows: 

16. The pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is a proton pump inhibitor and wherein said coating surrounding said core does not 

dissolve unless the pH of the surrounding medium is 4 or greater. 

17. The pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is a proton pump inhibitor and wherein said coating surrounding said core does not 

dissolve unless the pH of the surrounding medium is 5 or greater. 

Line 1 of claims 19 and 20 should refer to "any one of claims 12-14" and not to "claim 

18." In addition, the phrase "wherein said acid inhibitor is an H2 blocker" should be included 

in 19 and 20. Thus, the claims should read as follows: 

19. The pharmaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is an H2 blocker and wherein said tablet has an inner core of said NSAID surrounded by 

a barrier coating that dissolves at a rate such that said NSAID is not released until the pH 

of the surrounding medium is 4 or greater. 

MAILING ADDRESS OF SENDER 
Law Office of Michael A. Sanzo, LLC 
14500 Calhoun Drive, Suite 125 
Rockville, Md. 20885 

SUBSTITUTE FORM PTO 1050 
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Pat-1050 1100 
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20. The phannaceutical composition of any one of claims 12-14, wherein said acid inhibitor 

is an H2 blocker and wherein said tablet has an inner core of said NSAID surrounded by 

a barrier coating that dissolves at a rate such that said NSAib is not released until the pH 

of the surrounding medium is 5 or greater. 
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Issued: August 9, 2005 

For: Pharmaceutical Compositions for the 
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Commissioner of Patents 
April 18, 2005 
Page 2 

The Director is hereby authorized to charge the following fees to our Deposit Account 
No. 06-1135 under Order No. 7569173218: 

Issue Fee 
Publication Fee 
10 Copies of Patent 

$ 1,400.00 
300.00 

30.00 
$ 1,730.00 

The Director is also authorized to charge any fee deficiency with respect to this filing 
and any other fee required in connection with the present case, or credit any overpayment, to 
our Deposit Account No. 06-1135 under Order No. 7569173218. 

It is respectfully requested that the enclosed postcard be stamped with the date the enclosed 
documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

FITCH, EVEN, TABIN & FLANNERY 

PJ~IJ.[~ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 

 
 
Page 40 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Aleundria, Virginia 22313·1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

7590 03129/2005 

Michael A Sanzo 
Fitch Even Tabin & Flannery 
1801 K Street NW Suite 4011 
Washinton, DC 20006-1201 

EXAMINER 

SPEAR, JAMES M 

ART UNIT PAPER NUMBER 

1615 

DATE MAILED: 03/29/2005 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/158,216 05131/2002 John R. P1achetka 7569173281 5014 

TITLE OF INVENTION: PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF NSAIDS 

APPLN.TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 YES $700 $300 $1000 06/29/2005 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION QN THE MERITS IS. CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. .IW.S. 
STATUTORY PERIOD CANNOT J!E. EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

Ifthe Sl\.;1ALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same; pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or · 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B- FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

orw (703) 746-4000 
INSTRUCfiONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b} indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Not<: Use Block I ror any change or llddr<oss) 

7590 

Michael A Sanzo 
Fitch Even Tabin & Flannery 
1801 K Street NW Suite 4011 
Washinton, DC 20006-1201 

0312912005 

APPLICATION NO. FILING DATE 

10/158,216 05/31/2002 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
paper,;. Each add,itional pape~ •. such as an ~sig;nment or fonnal drawing, must 
have tts own certtficate of mathng or transmtSSton. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal S'ervice with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimtle 
transmitted to the USPTO (703) 746-4000, on the date indicated berow. 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

John R. Plachetka 7569/73281 5014 

TITLE OF INVENTION: PHARMACEUTICAL COMPOSITIONS FOR THE COORDINATED DELIVERY OF NSAIDS 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional YES $700 

EXAMINER ART UNIT 

SPEAR, JAMES M 1615 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 

PUBLICATION FEE TOTAL FEE(S) DUE 

$300 

CLASS-SUBCLASS 

424-472000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1000 

DATE DUE 

06/29/2005 

Address fonn PTO/SB/122) attached. . 

0 "Fee Address" indication (or "Fee Address" Indication fonn 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required •. 

(2) the name of a single finn (having as a member a 2. _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.1 I. Completion of this fonn is NOTa substitute for tiling an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent): 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): 

0 Issue Fee 0 A check in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount pennitted) 0 Payment by credit card. Fonn PT0-2038 is attached. 

0 Advance Order· #of Copies 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy of thts fonn). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a regtstered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature--------------------- Date-----------------

Typed or printed name _________________________ _ 
Registration No.--------------

This collection ofinfonnation is required by 37 CFR 1.31 I. The infonnation is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is 11overned by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submming the completed applicatton fonn to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this fonn and/or suggestions for reducing this burden, should be sent to the Chieflnfonnation Officer, U.S. Patent and Trademark Office, U.S. Depanment of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of I 995, no persons are required to respond to a collection of infonnation unless it displays a valid OMB control number. 
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Notice of Allowability Examiner 

James M. Spear 
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Art Unit 

1615 

•• The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All daims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [81 This communication is responsive to The Request for Continued Examination and Amendment filed 1112212004. 

2. [81 The allowed claim(s) is/are 1-50 and 53-57. 

3. [81 The drawings filed on 31 May 2002 are accepted by the Examiner. 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S. C.§ 119(a)-(d) or (f). 
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each sheet. Replacement sheet(s) should be labeled as such In the header according to 37 CFR 1.121(d). 

7. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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1. The following is an examiner's statement of reasons for allowance: 

2. Applicant shows a unit dose form of an acid inhibitor and a non-

steroidal anti-inflammatory drug ( NSAID) formulated to provide 

coordinated release of said drugs. Combinations of such drugs are known. 

Goldman et al US 5,204,118 and Depui et al US 6,613,354 82, considered 

the closest prior art of record show combinations of such drugs. The prior 

art does not show nor fairly suggest the particular combination wherein said 

NSAID is incorporated in the dosage form such that it is surrounded by a 

coating that upon ingestion of said unit dosage form by a patient prevents 

the release of essentially any NSAID from said dosage form unless the ph 

of the surrounding medium is 3.5 or higher and at least a portion of said 

acid inhibitor is not surrounded by an enteric coating and upon ingestion of 

said unit dosage form by a patient is released regardless of whether the ph 

of the surrounding medium is below 3.5 or above 3.5. This relationship 

between ph and drug delivery enables more safe delivery of the active 

agents than previous dosage forms. 

Any comments considered necessary by applicant must be submitted 

no later than the payment of the issue fee and, to avoid processing delays, 
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should preferably accompany the issue fee. Such submissions should be 

clearly labeled "Comments on Statement of Reasons for Allowance." 

Claims 1-50 and 53-57 are allowed. 

Claims 51 and 52 have been canceled. 

Any inquiry concerning this communication or earlier communications 

from the examiner should be directed to James M Spear whose telephone 

number is 571 272 0605. The examiner can normally be reached on 

Monday thru Friday from 6:30AM to 3 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Thurman K Page, can be reached on 571 272 0602. 

The fax phone number for the organization where this application or 

proceeding is assigned is 571 273 8300. 

Information regarding the status of an application may be obtained 

from the Patent Application Information Retrieval (PAIR) system. Status 

information for published applications may be obtained from either Private 

PAIR or Public PAIR. Status information for unpublished applications is 

available through Private PAIR only. For more information about the PAIR 
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system, see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic Business Center 

(EBC) at 866-217-9197 (toll-free). 

March 20, 2005 

(l__, AN~t? A) 111.; I 
rr·James M Spear 

Primary Examiner 
Art Unit 1615 
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~ 
t.Cl!l~~IN THE UNITED STATES PATENT AND TRADEMARK OFFIC 

/ 

.rnJre patent application of: 

Plachetka, John R. 

Appl. No.: 10/158,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

ArtUnit: 1615 

Examiner: Spear, J. 

Atty. Dkt.: 7569173281 

Request for Continued Examination 

Commissioner of Patents 
U.S. Patent and Trademark Office 
220 201

h Street South 
Customer Window, MS RCE 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

This is a request for Continued Examination (RCE) of the above-identified application 
under 37 C.F.R. §1.114. 

1. Submission required under 37 C.F.R. §1.114: 

a. Previously submitted: 

o Consider the amendment(s)/reply under 37 C.F.R. §1.116 previously filed 
on [ 1.116 Amendment filed] 

o Consider the arguments in the Appeal Brief or Reply Brief previously filed 
on [Appeal Brief filed] 

o Other: 

b. Enclosed: 

181 Amendment and Response Under 37 C.F.R. § 1.116 

o Affidavit( s )/Declaration( s) 

o Information Disclosure Statement (IDS) 

o Other: 
11/24/2004 AWOHDAF1 00000079 061135 10158216 

01 FC:2801 395.00 DA 
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I, 

• 

2 

2. Additional Items: 

Plachetka, John R. 
10/158,216 

o Suspension of action on the above-identified application is requested under 
37 C.F.R. §1.103(c) for a period of fNo. of Months Suspension 1.103(c)J 
months. (Period of suspension shall not exceed three months;fee under 37 C.P.R. 
§1.17(i) required) 

o A petition for extension of time is enclosed. 

181 A return postcard is enclosed. 

o Other: Change of Address Notice 

o Applicant(s) assert entitlement to Small Entity Status. 

o RCE Fee required under 37 C.F.R. § 1.17(e) without a claim of small 
entity status is: $790.00 . 

181 RCE Fee required under 37 C.F.R. § 1.17(e) by an entity claiming small 
entity status is: $395.00 . 

o A check in the amount of$ [Check Amount enclosed] is enclosed. 

181 Charge$ $395.00 to Deposit Account No. 06-1135 under Order No. 7569173281. 

181 The Director is hereby authorized to charge any additional fees which may be required in 
this application under 37 C.F.R. §§1.16-1.17 during its entire pendency, or credit any 
overpayment, to Deposit Account No. 06-1135. Should no proper payment be enclosed 
herewith, the Director is authorized to charge the unpaid amount to Deposit Account 
No. 06-1135. This sheet is filed in duplicate. 

Date A/h"~•~ If , 2004 
1801 K Street, N.W., Suite 401L 
Washington, DC 20006-1201 
Phone: (202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, T ABIN & FLANNERY 

M~/I.S~ By ________________________ ___ 

Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 
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In re patent application of: 

Plachetka, John R. 

Appl. No.: 101158,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

Group Art Unit: 1615 

Examiner: Spear, J. 

Atty. Dkt.: 7569173281 

Amendment and Response Under 37 C.F.R. § 1.116 

Commissioner for Patents 
U.S. Patent and Trademark Office 
220 20th Street South 
Customer Window, MS RCE 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Sir: 

In response to the Office Action dated October 20, 2004, Applicant respectfully requests 

reconsideration of the above-captioned application in view of the following amendments and 

remarks. 

Amendments to the Claims begin on page 2 of the present document. 

Remarks begin on page 10 of the present document. 
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-2-

Amendments to the Claims 

Plachetka, John R. 
10/158,216 

Please cancel claims 51 and 52 without prejudice. Please add new claims 55-57 and 

amend the remaining claims as indicated below in the "List of Claims." 

List of Claims 

1. (Currently amended) A pharmaceutical composition in unit dose form suitable for oral 

administration to a patient, comprising: 

(a) an acid inhibitor present in an amount effective to raise the gastric pH of 

said patient to at least 3.5 upon the administration of one or more of said 

unit dosage forms; 

(b) a non-steroidal anti-inflammatory drug (NSAID) in an amount effective to 

reduce or eliminate pain or inflammation in said patient upon 

administration of one or more of said unit dosage forms; 

and wherein said unit dosage form provides for coordinated release such that: said aeicl 

inhibiter is released first and said NSAID is net released l:tfltil the gastrie pH ef said 

patient is 3.5 er higher 

.D. said NSAID is surrounded by a coating that, upon ingestion of said 

unit dosage form by said patient, prevents the release of essentially 

any NSAID from said dosage form unless the pH of the surrounding 

medium is 3.5 or higher; 

ill at least a portion of said acid inhibitor is not surrounded by an enteric 

coating and, upon ingestion of said unit dosage form by said patient, is 

released regardless of whether the pH of the surrounding medium is 

below 3.5 or above 3.5. 

2. (Currently amended) The pharmaceutical composition of claim 1, wherein said acid 

inhibitor is seleetecl from: a proteH pump iflhibiter ana an H2 blocker. 

3. (Currently amended) The pharmaceutical composition of claim 2, wherein said aeid 

inhibiter is an H2 blocker is selected from the group consisting of: cimetidine; ranitidine; 

ebrotidine; pabutidine; lafutidine; loxtidine and famotidine. 
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-3- Plachetka, John R. 
10/158,216 

4. (Original) The pharmaceutical composition of claim 3, wherein said H2 blocker is 

famotidine, present in said unit dosage form in an amount of between 5 mg and 100 mg. 

5. (Original) The pharmaceutical composition of claim 1, wherein said acid inhibitor is a 

proton pump inhibitor selected from the group consisting of: omeprazole, esomeprazole, 

lansoprazole, pantoprazole and rabeprazole. 

6. (Original) The pharmaceutical composition of claim 5, wherein said proton pump 

inhibitor is pantoprazole, present in said unit dosage form in an amount of between 10 

mg and 200 mg. 

7. (Original) The pharmaceutical composition of claim 1, wherein said NSAID is a 

cyclooxygenese-2 (COX-2) inhibitor. 

8. (Original) The pharmaceutical composition of claim 7, wherein said COX-2 inhibitor is 

selected from the group consisting of celecoxib; rofecoxib; meloxicam; piroxicam; 

valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

9. (Original) The pharmaceutical composition of claim 1, wherein said NSAID is selected 

from the group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; 

ketoprofen; lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

10. (Original) The pharmaceutical composition of claim 9, wherein said NSAID is naproxen 

present in an amount ofbetween 50 mg and 1500 mg. 

11. (Original) The pharmaceutical composition of claim 1 0, wherein said naproxen IS 

present in an amount ofbetween 200 mg and 600 mg. 
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-4- Plachetka, John R. 
10/158,216 

12. (Currently amended) The pharmaceutical composition of claim 1 wherein said unit 

dosage form is a multilayer tablet comprising a single core and one or more layers 

outside of said single core, wherein: 

i} said NSAID is present in said core; 

ill said coating that does not release said NSAID unless the pH of the surrounding 

medium is· 3.5 or higher surrounds said core; and 

!ill said acid inhibitor is in said one more layers outside said core. 

13. (Currently amended) The pharmaceutical composition of claim 12, wherein said tmit 

dosage fefftl is a tri:layer tablet having aH outer layer of said aeid inhibitor flfld an iHHer 

eore of said l't8AID said one or more layers outside of said core do not contain NSAID 

and are not surrounded by an enteric coating. 

14. (Currently amended) The pharmaceutical composition of claim H .U, wherein said unit 

dosage form is a bilayer tablet having an outer layer of said acid inhibitor and an inner 

core of said NSAID and wherein said outer layer of said tablet is surrounded by a non

enteric film coating that releases said acid inhibitor upon ingestion by a patient. 

15. (Currently amended) The pharmaceutical composition of any one of claims~ 1 or 7-

14, wherein said tablet has an iHner eore of said :NSAID surrol:lnded by a barrier eoatiag 

that does not dissolve l:lHless the pH of the Sl:lffOl:lHdiag medil:lm is 3.5 or greater acid 

inhibitor is a proton pump inhibitor. 

16. (Currently amended) The pharmaceutical composition of any one of elaims 12 14 claim 

12., wherein said tablet has oo iHner eore of saia N8i\:ID sl:lffol:lflaed by a barrier coating 

thtH surrounding said core does not dissolve unless the pH of the surrounding medium is 

4 or greater. 

17. (Currently amended) The pharmaceutical composition of any one of elaims 12 14 claim 

12., wherein said tablet has an irmer eore of saia l'JSAID sl:lrrol:laaea by a barrier coating 
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-5- Plachetka, John R. 
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tftttt surrounding said core does not dissolve unless the pH of the surrounding medium is 

5 or greater. 

18. (Currently amended) The pharmaceutical composition of any one of elaims 12 14 claims 

7-14, wherein said tablet has l:lli illflef eore of said N8AID Sl:lffOl:lflded by a barrier 

eoatiHg that dissolves at a mte s1:1eh that said 1'J8AID is Hot released l:lfltil the pH of the 

Sl:lffOl:lfldiHg medil:lffi is 3.5 or greater said acid inhibitor is an H2 blocker. 

19. (Currently amended) The pharmaceutical composition of afly Ofle of elaims 12 14 claim 

li, wherein said tablet has an inner core of said NSAID surrounded by a barrier coating 

that dissolves at a rate such that said NSAID is not released until the pH of the 

surrounding medium is 4 or greater. 

20. (Currently amended) The pharmaceutical composition of aHy Ofle of elaims 12 14 claim 

li, wherein said tablet has an inner core of said NSAID surrounded by a barrier coating 

that dissolves at a rate such that said NSAID is not released until the pH of the 

surrounding medium is 5 or greater. 

21. (Original) The pharmaceutical composition of claim 1, wherein said unit dosage form is 

a capsule. 

22. (Original) A method of treating a patient for pain or inflammation, comprising 

administering to said patient the pharmaceutical composition of any one of claims 1-14. 

23. (Previously presented) The method of claim 22, wherein said pain or inflammation is 

due to either osteoarthritis or rheumatoid arthritis. 

24. (Original) A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective to 

raise the gastric pH of said patient to at least 3.5; and 
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-6- Plachetka, John R. 
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(b) orally administering to said patient an NSAID that is coated in a polymer 

that only dissolves at a pH of3.5 or greater. 

25. (Original) The method of claim 24, wherein said acid inhibitor is an H2 blocker. 

26. (Original) The method of claim 25, wherein said H-2 blocker is selected from the group 

consisting of: cimetidine; ranitidine; ebrotidine; pabutidine; lafutidine; loxtidine and 

famotidine. 

27. (Original) The method of claim 26, wherein said H2 blocker is famotidine administered 

at a dose of between 5 mg and I 00 mg. 

28. (Original) The method of claim 24, wherein said acid inhibitor is a proton pump 

inhibitor. 

29. (Original) The method of claim 28, wherein said proton pump inhibitor is selected from 

the group consisting of: omeprazole, esomeprazole, lansoprazole, rabeprazole and 

pantoprazole. 

30. (Original) The method of claim 29, wherein said proton pump inhibitor is pantoprazole 

administered at a dose of between I 0 mg and 200 mg. 

3I. (Original) The method of any one of claims 24 - 30, wherein said NSAID is a COX-2 

inhibitor selected from the group consisting of: celecoxib; rofecoxib; meloxicam; 

piroxicam; valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

32. (Original) The method of any one of claims 24 - 30, wherein said NSAID is selected 

from the group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; 

ketoprofen; lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

 
 
Page 58 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



-7- Plachetka, John R. 
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33. (Original) The method of claim 32, wherein said NSAID is naproxen administered at a 

dose of between 50 mg and 1500 mg. 

34. (Original) The method of claim 33, wherein said naproxen is administered at a dose of 

between 200 mg and 600 mg. 

35. (Original) The method of claim 24, wherein said acid inhibitor and said NSAID are 

delivered as part of a single dosage form providing for the coordinated release of 

therapeutic agents. 

36. (Original) The method of claim 35, wherein said single dosage form is a bilayer tablet 

with an outer layer comprising an H2 blocker and an inner core comprising an NSAID. 

37. (Original) A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective to 

raise the gastric pH of said patient to at least 3.5; and 

(b) concurrently administering to said patient an NSAID that is coated in a 

polymer that dissolves at a rate such that said NSAID is not released until 

said gastric pH is at 3.5 or higher. 

38. (Original) The method of claim 3 7, wherein said acid inhibitor is an H2 blocker. 

39. (Original) The method of claim 38, wherein said H-2 blocker is selected from the group 

consisting of: cimetidine; ranitidine; ebrotidine; pabutidine; lafutidine; loxtidine and 

famotidine. 

40. (Original) The method of claim 39, wherein said H2 blocker is famotidine administered 

at a dose ofbetween 5 mg and 100 mg. 

41. (Original) The method of claim 37, wherein said acid inhibitor is a proton pump 

inhibitor. 
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42. (Original) The method of claim 41, wherein said proton pump inhibitor is selected from 

the group consisting of: omeprazole, esomeprazole, lansoprazole, rabeprazole and 

pantoprazole. 

43. (Original) The method of claim 42, wherein said proton pump inhibitor is pantoprazole 

administered at a dose of between 1 0 mg and 200 mg. 

44. (Original) The method of any one of claims 37 - 43, wherein said NSAID is a COX-2 

inhibitor selected from the group consisting of: celecoxib; rofecoxib; meloxicam; 

piroxicam; valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

45. (Original) The method of any one of claims 37 - 43, wherein said NSAID is selected 

from the group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; 

ketoprofen; lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

46. (Original) The method of claim 45, wherein said NSAID is naproxen administered at a 

dose ofbetween 50 mg and 1500 mg. 

47. (Original) The method of claim 46, wherein said naproxen is administered at a dose of 

between 200 mg and 600 mg. 

48. (Original) The method of claim 47, wherein said acid inhibitor and said NSAID are 

delivered as part of a single dosage form providing for the coordinated release of 

therapeutic agents. 

49. (Original) The method of claim 48, wherein said single dosage form is a bilayer tablet 

with an outer layer comprising an H2 blocker and an inner core comprising an NSAID. 
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50. (Original) A method of improving compliance in patients requiring frequent daily 

dosages of an acid inhibitor and an NSAID comprising administering said dosages in a 

coordinated unit dosage form in accordance with claim 1. 

51-52. Cancelled 

53. (Currently amended) A method of treating a patient for pain or inflammation, comprising 

administering to said patient the pharmaceutical composition of elaim 51 claim 15. 

54. (Previously presented) The method of claim 53, wherein said pain or inflammation is due 

to either osteoarthritis or rheumatoid arthritis. 

55. (New) The pharmaceutical composition of any one of claims 5-11 wherein said unit 

dosage form is a multilayer tablet comprising a single core and one or more layers 

outside of said single core, wherein: 

i) said NSAID is present in said core; 

ii) said coating that does not release said NSAID unless the pH of the surrounding 

medium is 3.5 or higher surrounds said core; and 

iii) said acid inhibitor is in said one more layers outside said core. 

56. (New) The pharmaceutical composition of claim 55, wherein said one or more layers 

outside of said core do not contain NSAID and are not surrounded by an enteric coating. 

57. (New) The pharmaceutical composition of claim 56, wherein said unit dosage form is a 

bilayer tablet having an outer layer of said acid inhibitor and an inner core of said 

NSAID and wherein said outer layer of said tablet is surrounded by a non-enteric film 

coating that, upon ingestion by a patient, releases said acid inhibitor into the stomach of 

said patient. 
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Remarks 

· I. Status of the Application and Claims 

As originally filed, the present application had a total of 50 claims. Applicant added 

claims 51-54 in a previous submission to the PTO. Claims 51 and 52 have been cancelled herein 

and new claims 55-57 have been added. Thus, the claims pending in the application after the 

entry ofthe present amendments will be claims 1-50, 53-57. 

II. The Amendments 

Claims to pharmaceutical compositions were amended both to comply with suggestions 

in the Office Action and to emphasize characteristics that Applicants believe are central to their 

invention. Amended claims require that NSAID be surrounded by a coating that prevents its 

release from the dosage form unless the pH of the surrounding medium is 3.5 or higher, and that 

at least a portion of the acid inhibitor in compositions is not surrounded by an enteric coating 

and is released regardless of whether the pH is above 3.5 or below 3.5. Amendments were 

introduced into claims 12-14 to indicate that that the recited tablet dosage forms contain a single 

core with NSAID that is surrounded by the coating that prevents drug release and that acid 

inhibitor is in separate outer layers that are not enterically coated (claim 12). Other amendments 

indicate that the outer layers of the tablets do not contain NSAID (claim 13) and may be 

surrounded by a non-enteric film that allows for the release of acid inbitor into a patient's 

stomach (claim 14). New claims 55-57 introduce these same requirements but refer back to 

claims 5-11 rather than to claim 1. The dependency of other claims was changed and an attempt 

was made to restrict certain claims to either dosage forms containing H2 blockers or proton 

pump inhibitors. 

These amendments do not add new matter to the application and their entry is therefore 

respectfully requested. 

The Rejections 

I. Rejection of Claims Under 35 USC§ 102(b) 

On pages 2 and 3 of the Office Action, the Examiner rejects claims under 35 USC 

§102(b) based upon Goldman et al. (US 5,204,118). However, Applicant has amended 
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pharmaceutical composition claims so that they now require that NSAID be surrounded by a 

· coating that does not release the NSAID until the pH of the surrounding medium is at least 3.5. 

Based upon statements made in the Office Action, Applicant believes that this should be 

sufficient to obviate the rejection. 

II. Rejection of Claims Under 35 USC § 102(e) 

On page 3 of the Office Action, claims I, 2, 5, 6, 9-12, 21 and 23 are rejected under 35 

USC §102(e) based upon Depui, et al. (US 6,613,354). The arguments made by the Examiner 

are a little confusing. In one part, it appears that the Examiner seems to say that Applicant's 

previous arguments are not persuasive because the claims failed to include a requirement that 

NSAID be coated to prevent it from being released until the pH of the surrounding medium 

rises. If this is the case, then Applicant submits that the rejection has been overcome by the 

amendments made herein. 

However, at the very end of page 3, the Examiner seems to imply that Depui would serve 

as an inherent anticipation of Applicant's composition claims even if a limitation concerning the 

coating of NSAID is included. If this is the case, then Applicant respectfully traverses the 

rejection. 

An inherent anticipation occurs in cases where a reference fails to literally disclose an 

element required by a claim but it can be shown that the missing element is necessarily present 

based upon the other teachings in the reference. The fact that the missing element might be 

present is insufficient. For example, all of the physical properties of a compound are inherent in 

its chemical structure but the amount of the compound added to a chemical reaction is not. In the 

present case, the disclosure of a drug composition containing an NSAID and acid inhibitor in 

which the acid inhibitor is coated (Depui) certainly does not inherently anticipate a claim to a 

composition containing these drugs in which the NSAID is coated and acid in.~ibitor is not 

(Applicant's claims). The coating of one component does not mean that the other component 

must necessarily also be coated. It should also be recognized that Depui's compositions would 

act in a very different way than those claimed by Applicant. Specifically, release of acid 

inhibitor in Depui's compositions would be delayed whereas acid inhibitor release from 
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Applicant's compositions is immediate and only the release of NSAID is delayed. The basic 

• concept of coating NSAIDs in a way that will prevent them from being released until the 

surrounding pH rises to at least 3.5 is entirely missing from the Depui reference. Applicant 

therefore submits that that the reference cannot be validly used to reject the presently pending 

claims as inherently anticipated. 

III. Claim Objections 

On page 4 ofthe Office Action, the Examiner objects to claims 7, 8, 13-20 and 51-54 as 

being dependent on a rejected base claim but indicates that they would be allowable if rewritten 

in independent form. Since Applicant believes that the base claims should now be allowable, it 

is respectfully submitted that the Examiner's objection has been overcome. 

Conclusion 

In light of the amendments and discussion above, Applicant believes that all of the 

rejections and objections in the present Office Action have been overcome and that the claims 

are now in condition for allowance. Early notice to this effect is earnestly solicited. 

If, in the opinion of the Examiner, a phone call may help to expedite the prosecution of 

this application, the Examiner is invited to call Applicant's undersigned attorney at (202) 419-

7013. 

Date: It/~ If , 2004 
1801 K Street, NW, Suite 401L 
Washington, DC 20006 
(202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 

MUk//I.S~ 
By: ___________ _ 

l\1ichael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 
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Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) ~ Information Disdosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 
6) 0 Other: __ . 

U.S. Patent and Trademar1< Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 10162004 
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Application/Control Number: 10/158,216 

Art Unit: 1615 

Page2 

The response and Information Disclosure Statement filed July 22, 2004 have 

been entered. Claims 1-54 are pending in the application as set forth in the Preliminary 

Amendment filed October 17, 2003. A complete copy of the IDS filed April 24, 2003 is 

enclosed and has been considered. 

a. The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless -

·(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5, 9, 10, 11, 21, 22 and 50 are rejected under 35 U.S.C. 102(b) as 

being anticipated by Goldman et al US 5,204, 118. The claims remain rejected for the 

reasons set forth in the Office Action mailed April 22, 2004. 

3. Applicant's arguments filed July 22, 2004 have been fully considered but they are 

not persuasive. Applicants state that "all of applicant's claims have requirements not 

only with respect to the type of active ingredients present in compositions or methods, 

but also with respect to the way in which active ingredients are delivered in relation to 

one another''. "Specifically claim 1 requires that there be a single unit dosage form 

containing both an acid inhibitor and an NSAID and that, upon administration to a 

patient, the dosage form deliver these drugs in a coordinated fashion such that the acid 

inhibitor is released first and the NSAID is not released until after the gastric ph of the 

patient is 3.5 or higher. Applicant submits that these characteristics are not disclosed in 

Goldman." Applicants further state that, "by preventing NSAID from being released until 
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Page 3 

the surrounding environment becomes more basic, the pharmaceutical composition 

defined in claim 1 provides for safer delivery." However claim 1 is a product claim. 

Applicant's arguments directed to release are more suited for process limitations while 

claim 1 is a composition .. ~here is nothing in claim 1 that enables the release applicant 

is referring to. The Goldman reference shows the same components as applicants and 

the composition would therefore inherently function the same as applicant's. Amending 

claim 1 to incorporate a polymer coating as set forth in claims 24 and 51-54 would be 

given favorable consideration in overcoming the prior art rejection. 

4. Claims 1, 2, 5, 6, 9-12,21 and 23 are rejected under35 U.S.C.102(e) as being 

anticipated by Depui et al US 6,613,354 82. The claims remain rejected for the reasons 

set forth in the Paper mailed April 22, 2004. Applicants argue that the Depui et al 

reference, while containing both an NSAID and a proton pump inhibitor, teaches the use 

of tablet coatings for the purpose of preventing the degradation of gastric inhibitor, not 

for the purpose of retarding the release of NSAID or protecting the gastrointestinal tract 

of a patient from damage caused by NSAID released at low ph. Applicant's arguments 

are not persuasive because applicant's claim 1 does not disclose a coating. The prior 

art teaches the same elements as applicant's claims. It is the position of this office that 

since the composition components are the same the dosage form would inherently 

provide the same release rates and effects on the gastric ph irrespective of the 

additional coating components. 

 
 
Page 74 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774
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5. Claims 7, 8, 13-20 and 51-54 are objected to as being dependent upon a 

Page4 

rejected base claim, but would be allowable if rewritten in independent form including all 

of the limitations of the base claim and any intervening claims. 

Claims 1-6, 9-12, 21-23 and 50 are rejected. 

Claims 24-49 are allowed. 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set f<?rth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 
( 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to James M Spear whose telephone number is 571 272 

0605. The examiner can normally be reached on Monday thru Friday from 6:30 AM to 3 

PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thurman K Page, can be reached on 571 272 0602. The fax phone number 

for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at866-217..:9197 (toll-free). 

~ef!~ear 
October 16; 2004 

Primary Examiner 
Art Unit 1615 
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PHILIP T. PETTI 
.JOSEPH T. NABOR 

• STEVEN C. SCHROER 
RICHARD A. KABA• 
KARL R. FINK 
MARK W. HETZLER 
TIMOTHY P. MALONEY 
.JAMES P. KRUEGER 
STEPHEN S. FAVAKEH 
RICHARD E. WAWRZYNIAK 
STEVEN G. PARMELEE 
THOMAS F. LEBENS 
BRUCE R. MANSFIELD 
KENDREW H. COLTON• 
G. PAUL EDGELL • 
MICHAEL A. SANzo• 
SCOTT A. MENGHINI 
NORMAN N. KUNITZ• 
RUDY KRATZ 
RAMON R. HOCH 0 

ITCH, EVEN, TABIN & FLANNERY 
ATTORNEYS AND COUNSELLORS AT LAW 

Established in 1859 

SUITE 401L • 1801 K STREET, NW 

WASHINGTON, D.C. 20006-1201 

TELEPHONE (202) 419-7000 

FACSIMILE (202) 419-7007 

ILLINOIS OFFICE 

SUITE 1600· 120 SOUTH LASALLE STREET, CHICAGO, ILLINOIS 60603-3406 

TELEPHONE (312) 577·7c:xx:> 

CALIFORNIA OFFICE 

SUITE 250 • 9276 SCRANTON ROAD, SAN DIEGO, CA 92121-7708 

TELEPHONE (B5B) 552·1311 

COLORADO OFFICE 

SUITE 213- 1942 BROADWAY, BOULDER, COLORADO 80302 

TELEPHONE (303) 402·6966 

July 22, 2004 

Commissioner of Patents 
U.S. Patent and Trademark Office 
220 201

h Street South 
Customer Window, MS Amendment 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Dear Sir: 

Re: Response to Office Action and 
Second Supplemental Information Disclosure Statement 
Appl. No.: 10/158,216 
Filed: May 31, 2002 
Title: 

Inventor( s): 
Atty. Dkt.: 

Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 
Plachetka, John R. 
7569/73281 

EDWARD E. CLAIR 
.JON A, BIRMINGHAM 
.JOHN E. LYHUS 
STEVEN M. FREELAND 
DONNA E, BECKER 
MICHAEL G. VRANICAR 
BRIAN S. CLISE 
MARTIN R, BADER 
DEREK L. PRESTIN 
MARK A. BORSOS 
DAVID R • .JAGLOWSKI 
TIMOTHY R. BAUMANN 
.JEFFREY A, CHELSTROM 
NICHOLAS T. PETERS 
KENNETH A. PLOCHINSKI 
MEGAN .J, REDMOND 

F'ATENT AGENTS 

ERIC .J, WHITESELL 
LILIA I, SAFONOV 

OF COUNSEL 

GEORGE W. SPELLMIRE, .JR. 
LISA M. SOMMER 
GEORGE H, SPENCER, P.c.• 

TECHNICAL ADVISOR 

,JOHN M, BRONK, PH.D. 

•AOMITT£0 TO D.C. BARf O.C. PRACTICE OF' 
AU. OTHERS LI~ITtO TO FEDERAL COURTS 
AND AGENCIES 

The following documents are being forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1. 
2. 
3. 
4. 
5. 

Response to Office Action Under 37 C.P.R. § 1.111; 
Secon,d Supplemental Information Disclosure Statement; 
List of References Cited By Applicant; 
References AKI-AMI; and 
Return postcard. 
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' 

CALCULATION OF ADDITIONAL FEES 

Applicant(s) have calculated additional fees as follows (small entity status is claimed): 

No. Previously 
No. After Paid for No. 

Amendment Extra Rate Fee 

Total Claims Fee 166 166= 0 $9.00 0.00 

Independent Claims Fee 5 5= 0 $43.00 0.00 

Multiple Dependent Claims Fee 0 0 0 $145.00 0.00 
l'Previouslv Paid) 

Total Additional Claims Fee 0.00 

Fee for Submission of an 180.00 
Information Disclosure Statement 

TOTAL FEES DUE 180.00 

The Commissioner is hereby authorized to charge the fees listed above to our Deposit 
Account No. 06-1135 under Order No. 7569173281. The Commissioner is also hereby 
authorized to charge any fee deficiency with respect to this filing and any other fee required 
in connection with the present case, or credit any overpayment, to our Deposit Account 
No. 06-1135 under Order No. 7569173281. 

It is respectfully requested that the enclosed postcard be stamped with the date the enclosed 
documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

FITCH, EVEN, TAB IN & FLANNERY 

M~/1.{~ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 

... 
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In re patent application of: 

Plachetka, John R. 

Appl. No.: 10/158,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

Group Art Unit: 1615 

Examiner: Spear, J. 

Atty. Dkt.: 7569/73281 

Response to Office Action Under 37 C.F.R. § 1.111 

Commissioner for Patents 
U.S. Patent and Trademark Office 
220 20th StreetS. 
Customer Window, MS Amendment 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Sir: 

In response to the Office Action dated April 22, 2004, Applicant respectfully requests 

reconsideration of the above-captioned application in view of the comments below. 

There are no amendments to the claims or specification. 

Remarks/ Arguments begin on page 2 of the present document. 

07/23/2004 HGUTEnA1 00000024 061135 10158216 

01 FC:1806 180.00 DA 
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Remarks 

I. Status of the Application and Claims 

As filed on May 31, 2002, the present application had a total of 50 claims. A 

Preliminary Amendment was filed by Applicant on October 17, 2003 in which original 

claims 1 and 23 were amended and new claims 51-54 were added. Thus, c_laims 1-54 are now 

pending in the application. 

II. Consideration of Preliminary Amendment 

The present Office Action states that it is responsive to the communication filed by 

Applicant on May 31, 2002. This suggests that the Examiner did not consider the Preliminary 

Amendment filed on October 17, 2003. However, the Office Action also recognizes that there 

are 54 claims pending in the application which would suggest the opposite. For the purposes 

of the present response, Applicant will assume that the Examiner did receive and consider the 

Preliminary Amendment. If this assumption is incorrect, then Applicant will be happy to 

resubmit the Preliminary Amendment upon notification. 

III. Request for Acknowledgement of Consideration of Cited Art 

Accompanying the present Office Action were several lists of references that 

Applicant had included in information disclosure statements filed on April 24, 2003 and on 

August 23, 2003. These lists have been initialed by the Examiner to indicate that each 

reference was considered. However, two pages of references that were submitted with the 

April 24 information disclosure statement were not included. These are numbered as pages 2 

and 3 and cite references AA2-AF2 and AK2-AM3. Applicants respectfully request that 

initialed copies of these missing pages be included with the next communication from the 

Examiner. If, for any reason, these pages or the references have become lost, Applicant will 

be happy to resubmit copies as a courtesy. 

The Rejections 

I. Rejection of Claims Under 35 U.S.C. § 102(b) 

On page 2 of the Office Action, claims 1-5, 9, 10, 11, 21,22 and 50 are rejected under 

35 U.S.C. § I 02(b) as being anticipated by Goldman, et al. (U.S. 5,204,118). The Examiner 
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alleges that the reference discloses pharmaceutical compositions containing an acid inhibitor 

and an NSAID. It is also alleged that the effective dosages reported in Goldman are the same 

as required in Applicant's claims and that the reference recites the same H2 blockers and 

proton pump inhibitors. 

Applicant respectfully traverses this rejection. 

All of Applicant's claims have requirements not only with respect to the type of active 

ingredients present in compositions or methods, but also with respect to the way in which 

active ingredients are delivered in relation to one another. Specifically, claim 1 requires that 

there be a single unit dosage form containing both an acid inhibitor and an NSAID and that, 

upon administration to a patient, the dosage form deliver these drugs in a coordinated fashion 

such that the acid inhibitor is released first and the NSAID is not released until after the 

gastric pH of the patient is 3.5 or higher. Applicant submits that these characteristics are not 

disclosed or suggested Goldman. 

The importance of delivering drugs in the claimed manner is discussed in the 

specification of the present application. Specifically, a major factor contributing to NSAID

associated gastrointestinal lesions is the presence of a highly acidic environment in the 

stomach and upper small intestine of patients. By preventing NSAID from being released 

until the surrounding environment becomes more basic, the pharmaceutical composition 

defined in claim I provides for safer delivery. Dependent claims 2-21 all incorporate the 

requirement for coordinated sequential delivery and pH-controlled release of NSAID. 

Similarly, method claims 22 and 23 involve the administration of pharmaceutical 

compositions with essentially the same characteristics. Thus, none. of these claims are 

suggested by Goldman. 

Similar considerations apply with respect to the other claims in the application. Claim 

24 is directed to a method in which patients are administered an acid inhibitor for the purpose 

of raising gastric pH and administered an NSAID that is coated with a polymer that only 

dissolves at a pH of 3.5 or greater. Claim 37 is essentially the same as claim 24 except that it 
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requires that NSAlD be coated with a polymer that dissolves at a rate such that NSAID is not 

released until gastric pH is 3.5 or greater. Claims that are dependent upon claim 24 {i.e., 

claims 25-36) and claim 37 {i.e., claims 38-49) incorporate these requirements as well. 

Finally, claims 50-54, all refer back to claims which require that the release of NSAID be 

delayed until after gastric pH is 3.5 or higher. 

In light of the above considerations, Applicant submits that the Goldman reference 

does not anticipate the claims of the present application. It is therefore respectfully requested 

that the rejection of claims under 35 U.S.C. § 102(b) be withdrawn. 

II. Rejection of Claims Under 35 U.S.C. § 102(e) 

On pages 2 and 3 of the Office Action, the Examiner rejects claims 1, 2, 5, 6, 9-12, 

21, 23, 24, 28-30, 32-35, 41-43, 45-48 and 50-54 under 35 U.S.C. § 102(e) as being 

unpatentable over Depui, et al. (U.S. 6,613,354). 

Applicant respectfully traverses this rejection. 

Although the Depui reference discloses compositions containing both an NSAID and 

a proton pump inhibitor, it teaches the use of tablet coatings for the purpose of preventing the 

degradation of gastric inhibitor, not for the purpose of retarding the release of NSAID or 

protecting the gastrointestinal tract of a patient from damage caused by NSAID released at 

low pH. The concept of using an agent to prevent NSAID release until local pH is at least 3.5 

is missing. Applicant therefore respectfully requests that the Examiner reconsider and 

withdraw the rejection based upon Depui. 

III. Rejection of Claims Under 35 U.S.C. § 103 

On pages 3 and 4 of the Office Action, claims 1-54 are rejected under 35 U.S.C. § 103 

as being unpatentable over Depui, et al., Lerner, et al. (U.S. 6,231,888) and Chen, et al. 

(U.S. 6,544,556). The Examiner alleges that the Depui reference discloses pharmaceutical 

compositions containing an acid inhibitor and an NSAID, but concedes that it does not 

disclose COX-2 inhibitors or barrier coatings susceptible to pH variations. Lerner is cited as 
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disclosing COX-2 inhibitors and Chen as disclosing dosage forms which dissolve at 

particular pHs. The Examiner argues that one of skill in the art would be motivated to 

combine the references to provide optimum efficiency and improve patient compliance. 

Applicant respectfully traverses this rejection. 

As discussed above, the Depui reference fails to disclose dosage forms or procedures 

in which an acid inhibitor is used for the purpose of raising the pH of the gastrointestinal tract 

of a patient and which is combined with an NSAID that is only released after this pH rises 

above 3.5. In addition, Depui provides no motivation to use pH sensitive dosage forms for 

delivering NSAIDs because it does not recognize that the damage caused to a patient's 

gastrointestinal lining by these agents is pH dependent. 

Chen does disclose dosage forms which contain an NSAID and a proton pump 

inhibitor. This reference also suggests that dosage forms containing inhibitors may have 

either pH-dependent or pH-independent coatings. However, there is no suggestion for a 

dosage form in which there is sequential release such that the proton pump inhibitor is 

released first and NSAID is not released until gastrointestinal pH rises above 3.5. As with the 

reference by Depui, Chen appears to be primarily concerned with coating the acid inhibitor to 

prevent it from degrading when exposed to acid and does not recognize any advantage in 

regulating the release ofNSAID in the pH-controlled manner required by Applicant's claims. 

In light ofthe above considerations, Applicant submits that: a) there is no motivation 

to combine Chen with Depui; and b) even if these references are combined, the resulting 

teachings could not be used to construct a tablet or carry out a method with the requirements 

set forth in the presently pending claims. 

The reference by Lerner does nothing to cure the defects of Chen and Depui described 

above. In other words, the coordinated delivery of acid inhibitor followed by NSAID and the 

use of coatings that prevent the release of NSAID until surrounding pH reaches at least 3.5 

would still be missing from the combination of all three references. 
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In light of the discussion above, Applicant submits that all of the Examiner's 

rejections have been overcome. It is therefore respectfully requested that these rejections be 

withdrawn and that the claims presently pending in the application be allowed. 

If, in the opinion of the Examiner, a phone call may help to expedite the prosecution 

of this application, the Examiner is invited to call Applicant's undersigned attorney at 

(202) 419-7013. 

Date: ~ L Z... , 2004 
1801 K Street, W, Smte 401L 
Washington, DC 20006 
(202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 

By:'::~!~ 
Reg. No. 36,912 
Attorney for Applicant 
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Plachetka, John R. 

Appl. No.: 10/158,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

ArtUnit: 1615 

Examiner: Spear, J. 

Atty. Dkt.: 7569/73281 

Second Supplemental Information Disclosure Statement 

Commissioner of Patents 
U.S. Patent and Trademark Office 
220 20th Street S. 
Customer Window, MS Amendment 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Sir: 

Submitted herewith is a listing of documents known to Applicant and/or his attorney 

in compliance with the requirements of 3 7 C.F .R. § 1.56. Copies of the listed documents are 

also enclosed. 

Applicant does not waive any rights to appropriate action to establish patentability 

over any of the listed documents should they be applied as references against the claims of 

the present application. This statement should not be construed as a representation that more 

material information does not exist or that an exhaustive search of the relevant art has been 

made. 

Consideration of the cited documents and making the same of record m the 

prosecution of the above-captioned application are respectfully requested. 
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· The Director is hereby authorized to charge the fee for the filing of this Information 

Disclosure Statement to our Deposit Account No. 06-1135 under Order No. 7569/73281. 

Date z~l,L 
1801 K Street, .W., Smte 401L 
Washington, D.C. 20006-1201 
Phone: (202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 

By: 

'2004 

Michael A. Sanzo 
Attorney for Applicant 
Reg. No. 36,912 

/ 
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3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 
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1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless-

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-5, 9, 10, 11, 21, 22 and 50 are rejected under 35 U.S.C. 1 02(b) as 

being anticipated by Goldman et al. US 5,204, 118. See examples 1-6 and 12, claims 

1-4. The reference clearly shows a pharmaceutical composition comprised of an acid 

inhibitor and a non-steroidal anti-inflammatory drug (NSAID). The particular H2 

blockers and proton pump inhibitors are the same as applicants'. The effective dosage 

amounts are the same as applicants'. The composition of Goldman would therefore 

inherently impart the same effects on the gastric ph as applicants'. Particular dosage 

forms including capsules are shown in column 7, lines 56-60. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 

of 1999 (AIPA) and the Intellectual Property and High Technology Technical 

Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 

directly or indirectly from an international application filed before November 29, 2000. 

Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 

to the amendment by the AlP A (pre-AlP A 35 U.S.C. 1 02(e)). 
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Claims 1, 2, 5, 6, 9-12,21,23, 24,28-30,32-35,41-43,45-48, and 50-54 are 

rejected under 35 U.S.C. 102(e) as being anticipated by Depui et al US 6,613,354, 82. 

See examples 4 and 9. The reference shows dosage forms such as layered 

tablets (Figure 3) comprised of proton pump inhibitors such as omeprazole, 

lansoprazole, pantoprazole, pariprazole, leminoprazole, etc. Columns 6-7. Particular 

NSAIDS in addition to those in the examples are disclosed in column 8, lines 42-50. 

Since the particular composition components are the same the dosage form would 

inherently provide the same release rates and effects on the gastric ph. 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Depui et al US 6,613,354 82 in view of Lerner et al US 6,231,888 81 and Chen 

et al US 6,544,556 81 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 1 03(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 
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Depui et al shows pharmaceutical compositions comprised of an acid inhibitor 

and a nonsteroidal anti-inflammatory drug as explained above. The reference does not 

show non-steroidal anti-inflammatory drugs that are Cox-2 inhibitors and modified 

barrier coatings susceptible to ph variations. Lerner et al is relied on for teaching it is 

well known to combine or exchange applicants particular NSAIDs including Cox-2 

inhibitors. See column 10, lines 43-68, and claims 1-3. The formulations may further 

comprise acid inhibitors. Column 11, lines 29-35. Chen et al teaches dosage forms 

wherein the positioning of particular elements in the dosage form determines the rate of 

dissolution. See columns 11-12. The coatings would therefore dissolve at a different 

ph. The prior art teaches equivalent NSAIDs, acid inhibitors and enteric coatings as 

disclosed by applicant. It would be reasonable for one skilled in the art to determine 

modifications to the particular combination to elicit the desired release rate of active 

ingredients. It would have been obvious to one of ordinary skill in the art to change the 

position and rate of release of enteric coatings of the Depui et al compositions as taught 

by Chen et al. The motivation being a desire to provide optimum efficacy and improve 

patient compliance. See Chen et al column 12, lines 14-32. Depui et al Summary. 

Claims 1-54 are rejected. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to James M Spear whose telephone number is 571 272 

0605. The examiner can normally be reached on Monday thru Friday from 6:30 AM to 

3PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thurman K Page, can be reached on 571 272 0602. The fax phone number 

for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

~1Ji, 
James M Spear 
Primary Examiner 
Art Unit 1615 

April 17, 2004 
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TELEPHONE (202) 419-7000 

FACSIMILE(202)419 7007 
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October 17, 2003 

Commissioner of Patents 
U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window 
Crystal Plaza Two, Lobby, Room I B03 
Arlington, VA 22202 

Dear Sir: 

Re: Preliminary Amendment 
Appl. No.: I O/l58,2I6 
Filed: May 31, 2002 
Title: Pharmaceutical Compositions for the 

Coordinated Delivery of NSAIDs 
Inventor(s): Plachetka, John R. 
Atty. Dkt.: 7569/73281 (formerly 7I896/284951) 

7 
I. 

CHRISTOPHER[, GEORGE:.' 

SCOTT J. MENGHINI 

EDWARD[. CLAIR 

SANDRA V. SCAVO 

.JON A. BIRMINGHAM 

RUDY KRATZ 

RAMON R. HQCH• 

..JOHI'<I [, LYHUS 

SH::.vt:N M. F'~t.E LAND 

DONNA[, BECKER 
SEAN R. o'oowo 
M\C'I-\,t...£.\., Q. VR,P.,NIC:A.R 

BRIAN S. CLIS[ 
MARTIN R. BAO£R 

DEREK L. PRESTIN 

MARK A. BORSOS 

DAVID R. JAGLQWSKI 

W. BRIAN EOOE• 

PATENT AGENTS 

E:RtC J. WHITESELL 

JONATHAN H, BACKE NSTOSE 

LILIA I. SAFONOV 

OF' COUNSEL 

THOMAS r, LESE NS 
GEORG[ w. SP[LLMIR[, JR. 

LISA M. SOMMER 

•AOMITfEQ TO O.C. BAR; O.C, FJAAC1'1CC OJ" 

ALL OTH[RS LIMIT(O TO '"ED[AAL COU~TS 

AND 1'0[ NC~( S 

The following documents arc being forwarded herewith for appropriate action by the C.S. 
Patent and Trademark Office: 

1. Preliminary Amendment and 
2. Return postcard. 

' .. 
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Commissioner of Patents 
October 17. 2003 
Page 2 

CALClJLATION OF ADDITIONAL FEES 

Applicant(s) have calculated additional fees as follows (small entity status is claimed): 

No. Previously 
No. After Paid for No. 

Amendment Extra Rate 

Total Claims Fee 166 122= 44 $ 9.00 

Independent Claims Fee 5 5= 0 $43.00 

Multiple Dependent Claims Fee 0 0 0 $ 145.00 
(Previously Paid) 

Total Additional Claims Fee 

I TOTAL FEES DUF: I I I I I 

Fee 

396.00 

0.00 

0.00 

396.00 

396.00 I 

The Commissioner is hereby authorized to charge the fees listed above to our Deposit 
Account No. 06-1135 under Order No. 7569173281. The Commissioner is also hereby 
authorized to charge any fcc deficiency, or credit any overpayment, to our Deposit Account 
No. 06-1135 under Order No. 7569/73281. 

It is respectfully requested that the enclosed postcard be stamped with the date the enclosed 
documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

fiTCH, EVEN, T ABIN & FLANNERY 

/11~11.{~ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 
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In rc patent application of: 

Plachetka. John R. 

Appl. No.: 10115X,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

Group Art Unit: to he assigned 

Examiner: to be assigned 

Atty. Dkt.: 7569173281 
(formerly 71896/2X495l) 

Preliminary Amendment 

Commissioner for Patents 
U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window 
Crystal Plaza Two, Lobby, Room 1803 
Arlington, VA 22202 

Sir: 

In advance of prosecution, please amend the above-captioned application as described 

herein. 

Amendments to the specification begin on page 2 of the present document 

Amendments to the claims begin on page 3 of the present document. 

Remarks begin on page I I of the present document. 
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Amendments to the Specification 

Please amend page I of the specification by adding the following text immediately 

atler the title of the application and before the "Field of the Invention" section that hegins on 

line 4: 

-- Cross Reference to Related Applications 

The present application claims priority to U.S. provisional application 

60/294,588, tiled on June 1, 2001. --
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Amendments to the Claims 

Plachetka, John R. 
10/158,216 

Please amend claims 1, and 23 and add new claims 51-54 as shown below in the "list 

of claims:' 

List of Claims 

1. (Currently amended) A phannaccutical composition in unit dose fom1 suitable tor 

oral administration to a patient, comprising: 

(a) an acid inhibitor present in an amount effective to raise the gastric pH 

of said patient to at least 3.5 upon the administration of one or more of 

said unit dosage forms~ 

(b) a non-steroidal anti-inflammatory drug (NSAID) in an amount 

effective to reduce or eliminate pain or inflammation in said patient 

upon administration of one or more of said unit dosage l(mns; 

and wherein said unit dosage form provides f{lr tfle coordinated release ef Jaitl aeitl 

inhihitor follovletl ft)' saiEI N8AID such that said acid inhibitor is released first and 

said NSAID is not released until the gastric pH of said patient is 3.5 or higher. 

2. (Original) The pharmaceutical composition of claim 1, wherein said acid inhibitor is 

selected from: a proton pump inhibitor and an H2 blocker. 

3. (Original) The pharmaceutical composition of claim 2, wherein said acid inhibitor is 

an H2 blocker selected from the group consisting of: cimctidine; ranitidine; 

ebrotidinc; pabutidinc; lafutidine; loxtidinc and famotidinc. 

4. (Original) The phannaceutical composition of claim 3, wherein said H2 blocker is 

famotidine, present in said unit dosage form in an amount of between 5 rng and 100 

mg. 

5. (Original) The phannaceutical composition of claim I, wherein said acid inhibitor is 

a proton pump inhibitor selected from the group consisting of: omcprazolc, 

csomcprazole, lansoprazole, pantoprazolc and rabcprazole. 
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6. {Original) The pharmaceutical composition of claim 5, wherein said proton pump 

inhibitor is pantoprazolc, present in said unit dosage form in an amount of between 10 

mg and 200 mg. 

7. (Original) The pharmaceutical composition of claim 1, wherein said NSAID is a 

cyclooxygcnese-2 (COX-2) inhibitor. 

8. (Original) The pharmaceutical composition of claim 7, wherein said COX-2 inhibitor 

is selected from the group consisting of cclecoxib; rotecoxib; mcloxicam; piroxicam; 

valdccoxib, parccoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

9. (Original) The pharmaceutical composition of claim I, wherein said NSAID is 

selected tl·om the group consisting of: aspirin; acetaminophen; ibuprofen; 

tlurbiproten; kctoprofen; lornoxicam; naproxen; oxaprozin; ctodolac; indomethacin; 

ketorolac; and nabumetone. 

I 0. (Original) The pharmaceutical composition of claim 9, wherein said NSAID 1s 

naproxcn present in an amount ofbctween 50 mg and 1500 mg. 

11. (Original) The pharmaceutical composition of claim 10, wherein said naproxen is 

present in an amount ofbctween 200 mg and 600 mg. 

12. (Original) The pharmaceutical composition of claim I, wherein said unit dosage form 

is a multilayer tablet. 

13. (Original) The pharmaceutical composition of claim 12, wherein said unit dosage 

form is a trilaycr tablet having an outer layer of said acid inhibitor and an inner core 

of said NSAID. 
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14. (Original) The phannaceutical composition of claim 12, wherein said unit dosage 

fi.m11 is a bilayer tablet having an outer layer of said acid inhibitor and an inner core 

of said NSAID. 

15. (Original) The phannaceutical composition of any one of claims 12-14, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that docs not 

dissolve unless the pH of the surrounding medium is 3.5 or greater. 

16. (Original) The pharmaceutical composition of any one of claims 12-14, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that does not 

dissolve unless the pH of the surrounding medium is 4 or greater. 

17. (Original) The pharmaceutical composition of any one of claims 12-14, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that docs not 

dissolve unless the pH of the surrounding medium is 5 or greater. 

18. (Original) The phannaceutical composition of any one of claims I 2-14, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that dissolves 

at a rate such that said NSAID is not released until the pH of the surrounding medium 

is 3.5 or greater. 

19. (Original) The pharmaceutical composition of any one of claims t 2- t 4, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that dissolves 

at a rate such that said NSAID is not released until the pH of the surrounding medium 

is 4 or greater. 

20. (Original) The phannaceutical composition of any one of claims 12-14, wherein said 

tablet has an inner core of said NSAID surrounded by a barrier coating that dissolves 

at a rate such that said NSAID is not not released until the pH of the surrounding 

medium is 5 or greater. 
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21. (Original) The phannaceutical composition of claim I, wherein said unit dosage form 

is a capsule. 

22. (Original) A method of treating a patient for pain or inflammation, comprising 

administering to said patient the pham1accutical composition of any one of claims I-

14. 

23. (Currently amended) The method of claim 22. wherein :;aid ~atient is treated fi:lr said 

pain or inflammation is due to either osteoarthritis or rheumatoid arthritis. 

24. (Original) A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective 

to raise the gastric pH of said patient to at least 3 .5; and 

(b) orally administering to said patient an NSAID that is coated in a 

polymer that only dissolves at a pH of 3.5 or greater. 

25. (Original) The method of claim 24, wherein said acid inhibitor is an H2 blocker. 

26. (Original) The method of claim 25, wherein said Il-2 blocker is selected from the 

group consisting of: cimetidine; ranitidine; ebrotidine; pahutidine; lafutidine; 

Ioxtidine and tamotidine. 

27. (Original) The method of claim 26, wherein said H2 blocker 1s famotidine 

administered at a dose of between 5 mg and I 00 mg. 

28. (Original) 'Ibe method of claim 24, wherein said acid inhibitor is a proton pump 

inhibitor. 

29. (Original) The method of claim 28, wherein said proton pump inhibitor is selected 

from the group consisting of: omeprazole, esomeprazolc, lansoprazole, rabeprazole 

and pantoprazole. 
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30. (Original) The method of claim 29, wherein said proton pump inhibitor ts 

pantopral'.ole administered at a dose of between 10 rng and 200 mg. 

31. (Original) The method of any one of claims 24 - 30, wherein said NSAID is a COX-2 

inhibitor selected from the group consisting of: cclccoxib~ rofecoxib; mcloxicam; 

piroxicam; valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522~ L-745,337; and 

NS398. 

32. (Original) The method of any one of claims 24- 30, wherein said NSAlD is selected 

from the group consisting of: aspirin; acetaminophen; ibuprofen; tlurbiprofen; 

ketoprofen; lomoxicam; naproxen; oxaprozin; ctodolac; indomethacin; kctorolac; and 

nabumetonc. 

33. (Original) The method of claim 32, wherein said NSAID is naproxcn administered at 

a dose of between 50 mg and 1500 mg. 

34. (Original) The method of claim 33, wherein said naproxen is administered at a dose 

of between 200 mg and 600 mg. 

35. (Original) The method of claim 24, wherein said acid inhibitor and said NSAID arc 

delivered as part of a single dosage f(xm providing for the coordinated release of 

therapeutic agents. 

36. (Original) The method of claim 35, wherein said single dosage form is a bilayer 

tablet with an outer layer comprising an l 12 blocker and an irmcr core comprising an 

NSAID. 

37. (Original) A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective 

to raise the gastric pll of said patient to at least 3.5; and 
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(h) concurrently administering to said patient an NSAJD that is coated in a 

polymer that dissolves at a rate such that said NSAID is not released 

until said gastric pH is at 3.5 or higher. 

38. (Original) The method of claim 37, wherein said acid inhibitor is an H2 blocker. 

39. (Original) The method of claim 38, wherein said H-2 blocker is selected from the 

group consisting of: cimetidine; ranitidine; ehrotidine~ pahutidine; lafutidine; 

loxtidine and famotidine. 

40. (Original) The method of claim 39, wherein said H2 blocker is famotidine 

administered at a dose of between 5 mg and I 00 mg. 

41. (Original) The method of claim 37, wherein said acid inhibitor is a proton pump 

inhibitor. 

42. (Original) The method of claim 41, wherein said proton pump inhibitor is selected 

from the group consisting of: omeprazole, esomeprazole, lansoprazole, rabeprazole 

and pantoprazole. 

43. (Original) The method of claim 42, wherein said proton pump inhibitor IS 

pantoprazole administered at a dose of between 10 mg and 200 mg. 

44. (Original) The method of any one of claims 37- 43, wherein said NSAID is a COX-2 

inhibitor selected from the group consisting of: cclecoxib; rofecoxih; meloxicam; 

piroxicam; valdecoxib, parecoxib, etoricoxih, CS-502, JTE-522; L-745,337; and 

NS398. 

45. (Original) The method of any one of claims 37 43, wherein said NSAJO is selected 

from the group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; 

ketoprofen; lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 
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46. (Original) The method of claim 45, wherein said NSAID is naproxcn administered at 

a dose of between 50 mg and 1500 mg. 

47. (Original) "lbe method of claim 46, wherein said naproxen is administered at a dose 

of between 200 mg and 600 mg. 

4S. (Original) 'lbc method of claim 47, wherein said acid inhibitor and said NSAID arc 

delivered as part of a single dosage form providing for the coordinated release of 

therapeutic agents. 

49. (Original) The method of claim 4S, wherein said single dosage t(mn is a bilayer 

tablet with an outer layer comprising an H2 blocker and an inner core comprising an 

NSAID. 

50. (Original) A method of improving compliance in patients requiring frequent daily 

dosages of an acid inhibitor and an NSAID comprising administering said dosages in 

a coordinated unit dosage form in accordance with claim l. 

51. (New) The phannaceutical composition of any one of claims I-ll, wherein said 

NSAID is surrounded by an enteric coating that does not dissolve until the pH of the 

surrounding medium is 3.5 or higher, and said acid inhibitor is either not surrounded 

by an enteric coating or it sUITounded by an enteric coating that dissolves when the 

surrounding medium is at a pH below 3.5. 

52. (New) The pharmaceutical composition if claim 51, wherein essentially all of said 

NSAID is present in a core and is separated from said acid inhibitor by said enteric 

coating. 

53. (New) A method or treating a patient for pam or inflammation, comprising 

administering to said patient the pharmaceutical composition or claim 51. 
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54. (New) The method of claim 53, wherein said pain or inflammation is due to either 

osh:oarthritis or rheumatoid arthritis. 
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Remarks 

I. Status of the Application and Claims 

As originally tiled, the present application had a total of 50 claims. Applicants have 

added new claims 51-54 herein. Thus, the claims pending in the application after the entry of 

the present amendments will he claims 1-54. 

II. The Amendments 

The specification of the application was amended to cross-reference the related 

provisional application relied upon for priority. 

Support for the amendment to claim I can be found, inter alia, on page 5 of the 

specification, lines 3-17. 

Sup port for new claims 51 and 52 may be found, inter alia, on page I 0 of the 

application, line 27- page ll,line 14. Further support may be found in the various examples 

provided on pages 11-29. 

Support tor new claims 53 and 54 may he f(mnd, inter alia, on page 5 of the 

application, lines 19-25. 

None of the amendments made herein add new matter to the application and their 

entry is therefore respectfully requested. 

Conclusion 

In light of the amendments made herein, Applicants believe that the present 

application is now in condition for immediate allowance. Early notice to this effect is 

earnestly solicited. If, in the opinion of the Examiner, a phone call may help to expedite the 
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prosecution of this application, the Examiner is invited to call Applicants' undersigned 

attorney at (202) 419-7013. 

Date: ~_l_J , 2003 
1801 K Street, NW, Suite 401L 
Washington, DC 20006 
(202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 

By:_ --------- -----

Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicants 
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ATTORNEYS AND COUNSELLORS AT LAW 

Established in 1859 
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August 25, 2003 

totARTIN R. BADER 

OEREK L. PRESTIN 

M.A.RK A. BORSOS 
D.A.VID R. JAGLOWSKI 
W. BRIAN EOGE• 

PATENT AGENTS 

ERIC J. WHITESELL 

JONATHAN H. BACKENSTOSE 

LILIA I. SAFONOV 

OF COUNSEL 

THOMAS F. LEBENS 

GEORGE W, SPELl tot IRE, JR. 
LISA M. SOtotMER 

Commissioner of Patents 
• ADMITT!:D TO D.C. BAR; D.C. PRACTICIE" 01'" 

ALL OTHEAS LI~ITI!.D TO I'"I!.DitRAL COURTS 
Aloj0 AGI:.NCII:S 

U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Dear Sir: 

Re: Supplemental Information Disclosure Statement 
Appl. No.: 1011 58,216 
Filed: May 31, 2002 
Title: Pharmaceutical Compositions for the 

Coordinated Delivery ofNSAIDs 
Inventor(s): Plachetka, Johri R. 
Atty. Dkt.: 7569/73281 (formerly 71896/28495 I) 

The following documents are being forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1. Supplemental Information Disclosure Statement; 
2. PTO Form 1449- List of References Cited by Applicant; 
3. References Al-A35, B1-Bl3, and Cl-C7; and 
4 One return postcard. 

Applicant does not believe that any fee is due for the filing of this IDS. However, the 
Commissioner is hereby authorized to charge any fee deficiency to our Deposit Account No. 06-1135 
under Order No. 7569/73281. 
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Assistant Commissioner for Patents 
August 25, 2003 
Page 2 

~· 'AEcf!lt;. 
AuG 2 Eo 

GFk:Ju 6 ?o03 

· 'P 17a 
It is respectfully requested that the enclosed postcard be stamped with the date the enclosed '0 

documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

FITCH, EVEN, TABIN & FLANNERY 

M~/I.S'~ 
Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 
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In re patent application of: 

Plachetka, John R. 

Appl. No.: 10/158,216 

Filed: May 31, 2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

Art Unit: 

Examiner: to be assigned 

Atty. Dkt.: 7569173281 
(Formerly 71896/284951) 

Supplemental Information Disclosure Statement 

Commissioner of Patents 
U.S. Patent and Trademark Office 
2011 South Clark Place 
Customer Window 
Crystal Plaza Two, Lobby, Room 1B03 
Arlington, VA 22202 

Sir: 

Submitted herewith is a listing of documents known to Applicant and/or his attorney 

in compliance with the requirements of37 C.F.R. § 1.56. Copies of the listed documents are 

also enclosed. 

In accordance with 37 C.F.R. § l.98(a)(3), Applicant's undersigned attorney submits 

the following concise explanation of the relevance of the non-English language documents 

cited on the accompanying form: 

Reference B13, German patent document DE 198 01 811, describes an oral 

pharmaceutical composition containing an antisecretory compound. The composition can be 

used in the treatment of esophagitis, gastritis, duodenitis, gastric ulcers and duodenal ulcers. 

An English language abstract corresponding to this document is cited on the accompanying 

list of references as document C I. 
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Applicant does not waive any rights to appropriate action to establish patentability 

over any of the listed documents should they be applied as references against the claims of 

the present application. This statement should not be construed as a representation that more 

material information does not exist or that an exhaustive search of the relevant art has been 

made. 

Consideration of the cited documents and making the same of record in the 

prosecution of the above-captioned application are respectfully requested. 

Applicant does not believe that any fee is due for the filing of this IDS. However, the 

Commissioner is hereby authorized to charge any fee deficiency to our Deposit Account 

No. 06-1 135 under Order No. 7569173281. 

Date 4:~z.r 
1801 K Stree, N.W., SUJte 401L 
Washington, D.C. 20006-1201 
Phone: (202) 419-7013 

Respectfully submitted, 

FITCH, EVEN, T ABIN & FLANNERY 

By: 

'2003 

Michael A. Sanzo 
Attorney for Applicant 
Reg. No. 36,912 
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The invention concerns combinations of proton pump inhibitors and CCK-B/gastrin antagonists in pharmaceutical com
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THERAPEUTIC COMBINATIONS USEFUL IN THE 

TREATMENT OF GASTROESOPHAGEAL REFLUX DISEASE 

BACKGROUND OF THE INVENTION 

Although gastrin exerts many pharmacological 
effects throughout the gastrointestinal (GI) tract, it 
appears that its main physiological functions are 

10 stimulation of acid secretion in the stomach, and 

stimulation of mucosal growth in the stomach, small 
intestine, and colon. 

The secretory activity of the gastrin-producing 
G-cell of the gastric antrum depends on the 

15 intragastric pH, on the presence o.: absence of food in 
the stomach lumen, and on the activity of several 
epigastric endocrine, paracrine, or neuronal systems. 

Thus, abolition of acid secretion, as in the 

achlorhydria of pernicious anemia, is accompanied by a 
20 marked hypergastrinemia where gastrin levels may reach 

those seen in patients with gastrinoma, or with 
Zollinger Ellison syndrome (Yalow, R. s. and 

25 

30 

Berson, S. A., Radioimmunoassay of gastrin, 
Gastroenterology 58:1-14 (1970); McGuigan, J. E. and 

Trudeau, W. L., Serum gastrin concentrations in 
pernicious anemia, New Enql J Med 282:358-61 (1970); 

Creutzfeld, W., Arnold, R., Creutzfeld, c., 
Feurle, G., and Ketterer, H., Gastrin and G-cells in 
the antral mucosa of patients with pernicious anemia, 
acromegaly and hyperthyroidism and in a Zollinger
Ellison tumor of the pancreas, Eur J Clin Invest 
1:461-79 (1971); Ganguli, l?, c., Cullen, D. R., and 

Irvine, w. J., Radioimmunoassay of plasma gastrin in 
pernicious anaemia, achlo~hydria without pernicious 
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anaemia, hypochlorhydria, and in controls, Lancet 

i:155-58 (l97l)). 

Byperfunction of the G-cell in achlorhydria of 
pernicious anemia or after vagotomy is associated with 
increases in G-cell number in the antral mucosa, but 
the hyperplasia of the G-cell is a consequence of 
achlorhydria itself, and is independent of the degree 
of hypergastrinemia. However, in other gastric 
mucosal cells sueh as the acid-secreting parietal 

lO cell, or the histamine-forming enterochromaffin-like 
cell (ECL-cell), where gastrin has a trophic function, 
the hyperplasia of achlorhydria will be dep~ndent on 
hypergastrinemia (Becker, B. D., Arnold, R., 
Borger, B. w., Creutzfeld, c., Schafmayer, A., and 

15 Creutzfeld, W., Influence of truncal vagotomy on serum 

and antral gastrin and G-cells, Gastroenterology 
72:811 (1977); Delince, P., Williams, G., and 
de Graef, J., Antral gastrin cell proliferation after 

vagotomy in rats, Qigestion 18:27-34 (1978); 
20 Arnold, R. , von Hiilst, M., Neuhof, C., Schwarting, B., 

Becker, K. D., and Creutzfeld, W., Antral 
gastrin-producing G-cells and somatostatin-producing 
D-cells in different states of acid secretion, Gut 
23:285-91 (1982); Larsson, B., Carlsson, E., 

25 Hllkabnson, R., :Matts son, M., Nilsson, G., 
Seensalu, B.., Wallmark, B., and Sundler, F., Time 
course of development and reversal of gastric 

endocrine cell hyperplasia after inhibition of acid 
secretion. Studies with omeprazo1e and ranitidine in 

30 intact and adrenalectomized rats. Gastroenteroloav 
95:1477-86 (1988); HAkanson, B.., Oscarson, J., and 
Sundler, F., Gastrin and the trophic control of 
gastric mucosa, Scand J Gastroenterol 
21 {suppl. 118) :18-30 {1986)). 

• 
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The most powerful pharmacological agents for 
blocking acid secretion, clinically or experimentally, 
are the H2-antagonists and the benzimidazole 
pr9ton-pump inhibitors. The action of the former 
class of agent is by antagonism of the receptors for 
the histamine that has a dominant role in producing 

secretion of H+-ions by the parietal cell; the latter 
group inhibit acid secretion by a direct action at 
sulphydryl groups of the H+/K+-ATPase of the parietal 

10 cell membrane. Treatment with either class of 
compound will produce achlorhydria, and a resulting 
hypergastrinemia; this in turn will affect the growth 
of GI mucosal cells. This effect has been most 
thoroughly investigated with omeprazole, or related 

15 compounds, in the rat stomach, but it is reported that 
treatment with the H2-antagonist ranitidine is equally 
effective in producing hyperplasia of ECL-cells, and 
that toxicological studies in rats with omeprazole, or 
H2-antagonists have revealed that chronic treatments 

20 were associated with increased incidence of carcinoid 
tumors. (Creutzfeld, w., Stockman, F., Conlon, J. M., 
Folsch, U. R., Bonatz, G., and Wulfrath, M., Effect of 
short and long-term feeding of omeprazole on rat 
gastric endocrine cells, Digestion 35(suppl. l) :84-97 

25 (1986); Allen, J. M., Bishop, A. E., Daley, M. J., 

Larsson, H., Carlsson, E., Polack, J. M., and 
Bloom, s. R., Effect of inhibition of acid secretion 
on the regulatory peptides in the rat stomach, 
Gastroenterology 90:970-077 (1986); Larsson, H., 

30 Carlsson, E., Mattsson, H., Lundell, L., Sundler, 1!'., 

Sundell, G., Wa11mark, B., Watanabe, '1'., and 

35 

B!konson, R., Plasma gastrin and gastric 
enterochromaffin-like cell activation and 
proliferation. Studies with omeprazole and ranitidine 
in intact and adrenalectomized rats, Gastroenterology 
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90:391-399 (1986); Koop, H., Willemer, S., 

Steinbach, F., Eiselle, R., Tucb, K., anQ ArnOlQ, R., 

Influence of chronic Qrug-inQuCeQ achlorbyQria by 
substituteQ benzimiQazoles on tbe enQocrine stomach in 

5 rats, Gastroenterology 92:406-13 (1987); Ryberg, B., 

Bishop, A. E., Bloom, S. R., carlsson, E., 

Hakonson, R., Larsson, H., Mattsson, H., 

Polack, J. M., anQ SunQler, F., Omeprazole anQ 
ranitidine, antisecretagogues with different moQeS of 

10 action, are equally effective in causing hyperplasia 
of enterochromaffin-like cells in tbe rat stomach, 

Regul Pept 25:235-246 (1989); Betton, G.s R., 
Dormer, c. S., Wells, J., Pert, !?., !?rice, C. A., anQ 
Buckley, P., Gastric ECL-cell hyperplasia anQ 

15 carcinoids in roQents following chronic administration 
of B2-antagonists SKF 93479 anQ oxmetidine anQ 

omeprazole, Toxicol !?athol 16:288-98 (1988)). 
It is clear that with long-term therapy utilizing 

powerful blockers of aciQ secretion where 
20 bypergastrinemia is apparent, there may be 

consequences for either the growth, or turnover rate 
of GI mucosal cells, with the hypersecretion of 

gastrin a causal factor. It is also clear that if any 
of the effects of the hypergastrinemia of iatrogenic 

25 achlorhydria may be of serious clinical consequences, 
and they are to be avoiQeQ, there will be a clinical 
role for any agent tbat is a selective blocker of the 
release of gastrin, or a selective blocker of the 
action of gastrin at its receptor. 

30 ~though antagonists of gastrin-releasing peptiQe 
("bombesin antagonists") are known, no agent bas been 
available that will prOQUCe a powerful anQ selective 

block of the release of gastrin. 

• 
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SUMMARY OF THE INVENTION 

The instant invention concerns pharmaceutical 
compositions containing a CCK-B/gastrin antagonist or 

5 a long-actin9 and potent H2 antagonist and an ATP'ase 

proton pump inhibitor with or without a 

pharmaceutically acceptable carrier. 

CCKs anta9onists (gastrin antagonists) include 
but are not limited to: 

10 L-365-091 which is 1- ( (3- ( ( ( (4-chlorophenyl)-

amino)carbonyl)amino)-2,3-dihydro-2-oxo-5-phenyl
lH-1,4-benzodiazepin-1-yl)acetyl)-pyrrolidine; and 

(S)-5-[(10,11-dihydrodibenzo[a,d]cyclohepten-
5-yl)amino]4-[(1H~indol-2-yl)carbonyl]amino]-5-oxo-

15 pentanoic acid. 
Other compounds useful in the compositions and 

methods of the instant invention are: 

L-365,260 which is (R)-N-(2,3-dihydro-1-methyl-2-
oxo-5-phenyl-lH-1,4-benzodiazepine-3-yl)-N'-(3-

20 methylphenyl)urea, 
Butanoic acid, 4-[[2-[[3-(1H-indol-3-yl)-2-

methyl-1-oxo-2-[[[(1,7,7-trimethylbicyclo[2.2.1]hept-
2-yl)oxy]carbonyl]amino]propyl]amino]-1-phenylethyl]
amino]-4-oxo-, [1S-[la,2a[S*(S*)],4a]]-, 

25 [R-[R*,S*-(E)]]-4-[[2-[[3-(lH-indol-3-yl)-2-
methyl-1-o:r.o-2- [ [(tricycle [3. 3 .1.13• 7] dec-2-yloxy)
carbonyl]amino]propyl]amino]-3-phenylpropyl]amino]-4-
oxo-2-butenoic acid, 

[R-(R*,R*)]-4-[[2-[[3-(lH-indol-3-yl)-2-methyl-1-
30 oxo-2-[[ (tricyclo[3.3.1.13•7]dec-2-yloxy)carbonyl]

amino]propyl]amino-1-phenylethyl]amino]-4-oxo-butanoic 
acid, 

[R-[R*,R*-(E)]-4-[[2-[[3-(1H-indol-3-yl)-2-
methyl-1-oxo-2-[[(tricyclo[3.3.1.13•7]dec-2-yloxy)-
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carbonyl]amino]propyl]amino]-1-phenylethyl]amino]-4-

oxo-2-butenoic acid, 
LY-262,690 which is trans-1-Pyrazolidinecarboxa

mide, 5-(2-cblorophenyl)-3-oxo-4-phenyl-N-[4-(tri-

5 fluoromethyl)phenyl]-, 
LY-262,691 which is trans-S-(2-cblorophenyl)-

3-oxo-4-phenyl-N-[4-(bromo)phenyl]-1-pyrazolidine
carboxamide, and 

trans-l-pyrazolidinecarboxamide-N-(4-
10 bromophenyl)-5-(2-cblorophenyl)-3-oxo-4-phenyl-. 

lS 

20 

25 

30 

Other compounds useful in the instant invention 
are pyrazolidinones of formula 

or a pharmaceutically acceptable salt thereof wherein 
R1 is 2,3-dichloro, 

3, 4- (CH2) 4 1 

4-CF3 , or 
4-Br; 

R2 is hydrogen, 
2-cbloro, 
2,3-dicbloro, or 
CN; and 

R3 is hydrogen -trans or -cis. 
~hese are disclosed in Druqs of the Future 

16(7) :631-740 (1991). The compounds are made as 
described in Synthetic Examples 1 and 2 below. 

Other compounds useful in the compositions and 
35 methods of treatment of the instant invention and 
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15 

20 
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quinazolinones disclosed in J. Med. Chem. 34:1505-1508 

(1991) of formula 

or a pharmaceutically acceptable salt thereof 

wherein 

x0 is hydrogen, fluorine, chlorine, methoxy, or 

trifluoromethyl; 
Xn is hydrogen, fluorine, chlorine, bromine, 

methyl ethyl isopropyl, methoxy, 

trifluoromethyl, propoxy, isopropoxy, 
cyclopentyloxyl, MeS, or NMe2; 

xp is hydrogen, methoxy, ethoxy, isopropoxy, 

isopropyl, MeS, or NMe2 ; or Xm and xp 
together ar~ -OCH20-; 

Y is hydrogen, methyl, methoxy, fluorine, 

25 chlorine, or bromine; and 

30 

R is hydrogen or methyl. 

~though several synthetic routes are available 

for preparing the above series, the compounds are also 

made as described in synthetic Example 3 below. 

Proton pump inhibitors include but are not 

limited to: omeprazole, BY30B, SK&F 95601 which is 

2-[[(3-chloro-4-morpholino-2-pyridyl)methyl]sulfinyl]-

5-methoxy-(lH)-benzimidazole; and SK&F 96067 which is 

3-butyryl-4-(2-methylphenylamino)-B-methoxyquinoline. 
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The instant invention also includes a method of 

treating peptic disorders such as gastroesophageal 
reflux disease and ulcers. 

The instant invention also includes a method of 

5 treating Zollinger-Ellison Syndrome. 

The compositions of the instant invention contain 
from 0.1 mg/kg to 10 mq/kg of a CCK-B antagonist and 
from 10 mg to 360 mg of an ATP'ase proton pump 
inhibitor. 

10 Especially preferred is a composition of 

15 

20 

25 

[R-(R*,R*)]-4-[[2-[[3-(lH-indol-3-yl)-2-methyl-l-oxo-
2-[[(tricyclo[3.3.1.13•7]dec-2-yloxy)carbonyl]
amino)propyl]amino-1-phenylethyl)amino]-4-oxo-butanoic 

acid and omeprazole. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure I shows serum gastrin levels in venous 

blood from rats. 
Figure II shows e~terochromaffin-like cell (ECL) 

proliferation in the corpus of rat gastric mucosa. 

DETAILED DESCRIPTION 

Irreversible proton pump ~itors such as 
omeprazole, BY308, and others are extremely effective 
in gastroesophageal reflux disease (GERD), as indeed 
are the longer acting and potent H2 antagonists, as 
well as in all other peptic disorders caused or 

30 aggravated by gastric acid. A long-acting H2 
antagonist means dosing usually is once per day; that 

35 

is once in 24 hours, usually nocturnally. 
Unfortunately, the compounds cause carcinoid tumors in 
animals because of the elevated levels of gastrin. 
This problem means that the duration of treatment 

• 

.• 
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with, for example, omeprazole in GERD is restricted. 

Omeprazole is indicated for short-term treatment 
(4-8 weeks). [Physicians' Desk Reference (l99l)). 

Reversible inhibitors of the gastric (H+ and 

5 K+)-ATP'ase, such as SK&F 96067 are also included in 

the instant invention. 

lO 

15 

Gerd is a chronic problem and the relief to 
sufferers provided by existing treatments renders them 
dependent on permanent therapy. 

Proton pump inhibitors are also useful in the 

treatment of ulcers but the same problems pertain to 
the use of the drugs for ulcer treatment. 

Proton pump inhibitors are also useful in the 

long-term treatment of Zollinger-Ellison syndrome. 
The pharmaceutical compositions of the instant 

invention that contain combinations of an ATP'ase 
proton pump inhibitor and a CCK-B antagonist are 
useful for all of the above problems. 

At high doses of omeprazole, for example, which 
20 totally suppress gastri.c acid secretion and raise 

gastrin blood levels very significantly, a CCK-B 
antagonist blocks the cellular hypertrophy of gastric 

mucosal cells. 
Gastrin antagonists coadministered with proton 

25 pump inhibitors offer great therapeutic advantage over 
H2 antagonists. Gastrin has been implicated as a 
growth factor in many areas of the gastrointestinal 
and respiratory tracts. 

Studies have shown that achlorhydria causes a 
30 marked hypergastrinemia due to hypertrophy, 

hyperplasia, and hyperfunction of the gastrin-cell 
(G-cell) mass in the gastric mucosa:. 'l'his increased 
gastrin secretion, in turn, has been suggested to be 
the underlying cause of a proliferation of the number, 

35 size, and activity of the enterochromaffin-like (ECL) 
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cells in the gastric or duodenal mucosa in 

achlorbydric animals. ~bus, it appears· that gastric 
carcinoid tumors formed from ECL cell hyperplasia in 

omeprazole-treated rats are related to the 

5 achlorhydria and secondary bypergastrinemia produced 

by the drug. I:f this is the case then treatment with 
gastrin antagonists sbould.inbibit this 

omeprazole-induced phenomenon. 
other gastrin-dependent tumors include a human 

10 small cell carcinoma of the lung, which was recently 

reported to contain CCK-B/gastrin receptors, and a 

mouse carcinoid tumor of the colon. 
CCK-B/gastrin antagonist compounds of the instant 

invention are able to block acid secretion in the rat 
15 in response to stimulation by pentagastrin 

(Hayward, N.J., Harding, M., Lloyd, S. A. c., 
Mc::I<'nigbt, A. ~., Hughes, J., and Woodruff, G. N., ~he 
effect of CCK8 gastrin antagonists on stimulated 
gastric acid secretion in the anesthetized rat, 

20 Br J Pbarmacol, 104: 973-977 (1991). 
Some of the compounds that are CCK-B antagonists 

and useful in the instant invention are fully 
described in European Application Publication 
Number 0405537 (United States Serial 

25 Number 07/545,222, filed June 28, 1990), United States 
Serial Numbers 07/726,656, 07/726655, 07/726,654, 
07/726,653, 07/726,652, and 07/726,651, all filed on 
July 12, 1991 by Horwell, et al. All of the above 
United States applicat~ons are hereby incorporated by 

30 reference. 

other compounds which are CCK-B/gastrin 
antagonists and useful in the instant invention are 
fully described in United States Patent 4,820,834, 
which is hereby incorporated by reference. 

.. 
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Proton pump inhibitors such as BY 308, 

5-trifluoromethyl-2-[4-methoxy-3-methyl-2-pyridyl

methyl]-thio-[lH]-benzimidazole, which are described 
and claimed in United States Patent 4,472,409, are 

5 useful in the instant invention. The patent is hereby 

incorporated by reference. 

Proton pump inhibitors such as omeprazole, 

5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)
methyl]sulfinyl]-lH-benzimidazole, which are described 

10 and claimed in United States Patent 4,255,431, are 

useful in the instant invention. The patent is hereby 

incorporated by reference. 
Other useful proton pump inhibitors include but 

are not limited to: 
15 [[4-(2,2,2-trifluoroethoxy)-3-methyl-2-pyridyl]-

methyl]sulfenamide; 
(Z)-5-methyl-2-[2-(l~naphthyl)ethenyl]-4-

piperidinopyridine HCl; 

2-(4-cyclohexyloxy-5-methylpyridin-2-yl)-3-(l-
20 naphthyl)-1-propanol; 

methyl 2-cyano-3-(ethylthio)-3-(methylthio)-2-

propenoate; 
2-((4-methoxy-2-pyridy1)methylsulphinyl)-5-

(1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole sodium; 
25 5-(difluoromethoxy)-2-[[(3,4-dimethoxy-2-

pyridinyl)methyl]sulfinyl]-1H-benzimidazole; 

2-[[4-(3-methoxypropoxy)-3-methylpyridin-2-
yl]methylsulfinyl]-lH-benzimidazole, sodium; 

2-[[[4-(2,2,3,3,4,4,4-heptafluorobutoxy)-2-
30 pyridyl]methyl] sulfinyl]-lH-thieno [3, 4-d] imidazole; 

2-[[[4-(2,2,2-trifluoroethoxy)-3-methyl-2-

pyridyl)methyl)sulfinyl]-1H~benzimidazole; 

2-[[[4-(2,2,2-trifluoroethoxy)-3-methyl-2-
pyridyl]methyl]sulfinyl]-lH-benzimidazole; 
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2-methy1-B-(phenylmethoxy)-imidazo(1,2-A)
pyridine-3-acetonitri1e; 

(2-((2-dimethy1amdnobenzy1)su1finy1)
benzim.idazo1e) ; 

4-(N-a11yl-N-methy1amino)-1-ethy1-8-((5-fluoro-6-
methoxy-2-benzimidazo1yl)sulfinylmethyl)-l-ethyl-

1,2,3,4-tetrahydroquinolone; 
2-[[(2-dimethylaminopheny1)methyl]sulfinyl]-4,7-

dimethoxy-lR-benzimidazole; 
10 2-[(2-(2-pyridyl)pheny1)sulfinyl)-lR-

benzimidazole; 
(2-[(2-amino-4-methylbenzyl)sulfiny1]~5-

methoxybenzo[d]imidazole; 
(4-(2-methylpyrrol-3-y1)-2-guanidisothiazole); 

15 4-(4-(3-(imidazole)propoxy)phenyl)-2-
phenylthiazole; 

(E)-2-(2-(4-(3-(dipropylamino)butoxy)phenyl)
etheny1)benzoxazole; 

(E)-2-(2-(4-(3-(dipropy1amino)propoxy)pheny1)-
20 ethenyl)-benzothiazole; 

Benzeneamine, 2-[[(5-methoxy-lR-benzimidazol-2-
yl)su1finyl]methyl]-4-methy1-; 

Pumi1acidin A; 
2,3-dihydro-2-methoxycarbonylamino-1,2-

25 benzisothiazol~3-one; 

30 

2-(2-ethylaminophenylmethylsulfinyl)-5,6-
dimethoxybenzimidazole; 

2-methyl-8-(phenylmethoxy)imidazo[l,2-a]pyridine-
3-acetonitrile; 

3-amino-2-methyl-8-phenylmethoxyimidazo[1,2-al
pyrazine HCl; 

2-[[(3-chloro-4-morpholino-2-pyridyl)methylJ
sulfinyl}-5-methoxy-(lR)-benzimidazole; 

[3-butyryl-4-(2-methylphenylamino)-8-methoxy-
35 quinoline] ; 

• 

• 

• 
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2-indanyl 2-(2-pyridyl)-2-thiocarbamoylacetate 

HCl; 
2,3-dihydro-2-(2-pyridinyl)-thiazolo(3,2-a)

benzimidazole; 
3-cyanomethyl-2-methyl-8-(3-methyl-2-butenyloxy)

(1,2-a)imidazopyridine; 

Zinc L-carnosine. 
Figure I concerns serum gastrin levels. It shows 

levels of gastrin-like immunoreactivity in venous 

10 blood from rats, before and after 1, 4, 7, or 14 days 

of treatment with vehicles (veh/veh: isotonic saline 
3 subcutaneous injections at 8-hour intervals, 
methocel orally at 8:00 a.m.) Compound 1 which is 

[R-[R*,S*-(E)]}-4-[[2-[[3-(lH-indol-3-yl)-2-methyl-l-
15 oxo-2-[[(tricyclo[3.3.l.l3' 7]dec-2-yloxy)-

20 

25 

30 

carbonyl]amino]propyl]amino]-3-phenylpropyl]amino]-4-
oxo-2-butenoic acid, 18 mg/kg thrice daily (veh/1189), 
BY 308 40 mg/kg orally in methocel (308/veh) or BY 308 

and Compound 1 . 
Days of treatment are along the X-axis and serum 

gastrin (pg/md) on the Y-axis. 

IIIII is veh/veh; 

~ is 308/veh; and 

veh/compound 1; 

308/compound l. 

Figure II concerns ECL-cell proliferation in the 
corpus. It shows the uptake of 3H-thymidine into 
enterochromaffin-like cells (ECL-cell) of rat gastric 
mucosa after 14 days of treatments (as Figure 1); and 
labelled ECL-cells as a percentage of total ECL-cell 
count in the field ("labelling index") . 
-is Methocel/NaCl; rl1llla is Methocel/compound l; 
ezzQ is BY308/NaCl; and ~ is BY308/compound l. 
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Female Sprague-Dawley rats were used with free 

access to lab diet and water. Groups of 10 animals 
were treated three times daily with 18 mg/kg of 
compound l for 14 days as follows: 

S.C. saline (x3) + oral Methocel t8 am) 

S.C. saline (x3) + BY 308 40 mg/kg in methocel (8 am) 
S.C. Compound 1 in saline + oral metbocel 

S.C. Co=Pound 1 in saline + BY 308 40 mg/kg 

Two animals were used from the Compound 1 groups, 
for preparation with gastric fistulae, to confirm that 
the acid secretory response to pentagastrin remained 
blocked after long-term treatment with the gastrin 

15 antagonist. 

Blood was drawn from the retro-orbital venous 
plexus before treatment on Days 0, 1, 4, 7, and 14 for 
assay of serum gastrin and CCK levels. 

~ee days before sacrifice 3B-thymidine was 
20 infused into a tail vein (l ~i/g body weight as a 

bolus injection, followed by continuous infusion for 

8 hours of 0.25 ~i/g/h), for subsequent measurement 
of ECL-cel labeling index by autoradiography. 

Optimal tissue preservation was achieved by 
25 perfusion fixation in Bouin's fixative for 8 minutes, 

and by fixation for 24 hours of excised tissue blocks 
in Bouin's solution, with embedding in paraffin wax. 
For estimation of cell density, S ~ sections were 
cut; 2 ~ for autoradiography (Eissele, R., 

30 Rosskopf, B. , Koop, H. , Adler, G. , and Arnold, R. , 

Proliferation of endocrine cells in rat stomach caused 
by drug-induced achlorhydria, Gastroenterology, in 
press (1991)). 

Antral G-cells were visualized after removal of 
35 the paraffin wax by immunostaining for gastrin using 

:: 

• 
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the avidin-biotin-peroxidase complex technique 

(Hsu, S. M., Raine, L., and Fanger, B., Use of avidin

biotin-peroxidase complex (ABC) in immunoperoxidase 

techniques; a comparison between ABC and unlabeled 

antibody (PAP) procedures, J Histochem Cytochem 

29:577-780 (1981)). 

'ECL-cell density was evaluated in sections of 

oxyntic mucosa by the silver impregnation method or by 

immunostaining for chromogranin for autoradiographic 

10 studies (Grimelius, L., A silver nitrate stain for A2 

cells of human pancreatic islets, Acta Soc Med Ups 

73:271-294 (1968)). 

Gastrin levels in unfixed sections of antrum and 

somatostatin in the fundus were measured by 

15 radioimmunoassay. Unfixed samples of pancreas were 

taken to assay for enzyme and DNA levels by standard 

methods .. 

Treatment with the proton-pump inhibitor BY 308 

(Koop, H., Schubert, B., Schwarting, H., 

20 Schikierka, D., Eissele, R., Willemer, S., and 

Arnold, R., Increased visualization of antral 

gastrin-producing G-cells after acute stimulation of 

gastrin release in the rat, Eur J Clin Invest 

17:111-16 (1987)) produced the expected rise in serum 

25 gastrin levels, irrespective of the presence or 

absence of co-treatment with Compound 1. The compound 

had no effect by itself on gastrin levels (Figure 1). 

Levels of gastrin in antral sections were also 

increased in the groups treated with BY 308, but 

30 somatostatin in the fundus was not affected by any 

treatment. 

35 

Antral mucosal G-cells were increased from 56/mm 

(saline+ methocel), or 60\mm (([R-[R*,S*-(E)]]-4-[[2-

[[3-(lH-indol-3-yl)-2-methyl-1-oxo-2-[[(tricyclo

[3.3.l.l3• 7]dec-2-yloxy)carbonyl]amino]propyl]amino]-3-
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phenylpropyl]amino]-4-oxo-2-butenoic acid, + methocel) 
to 75/mm and 88/mm in the corresponding groups given 

BY 308. The increases by BY 308 were statistically 

significant at the 2% level. That is, the increase in 

5 G-cell number is attributable to the achlorhydria, and 
is obtained in either group treated with BY 308. 

In keeping with previous data from this group 

that ECL-cell density is not much affected until 
exposure to BY 308 extends beyond the third week of 

lO treatment, in the present 2-week study ECL-cell number 
was not significantly affected by any treatment 

(density around 200/mm) . As in the earlier study by 

:this group, however, the 3H-thym.idine labeling index, 
as an indicator of cell turnover, was increased from 

15 between 0.3% and 0.5% of cells in vehicle-treated 

controls to between 3% and 4% in the group treated for 
14 days with the proton-pump inhibitor. This increase 
was abolished in the group also given Compound l for 
the 14-day period; by itself the compound had no 

20 effect on ECL-cell labeling index (Figure 2) • 
The above experiments show that in the female rat 

in achlorhydria with chronic treatment with the proton 

pump inhibitor BY 308, the resultant hypergastrinemia 
is unaffected by cotreatment with a dose of Compound l 

25 hi.gh enough to guarantee complete blockade of the 
gastrin receptor on the parietal cell. The 14-day 
treatment with the high dose of Compound I did not 
affect gastrin levels. 

30 
The 14-day treatment with BY 308 showed there was 

a substantial increase in the incorporation of 
thymidine into the ECL-cells of the fundic mucosa, 
indicating an increased rate of cell division. The 
increased thymidine labeling index was completely 
bl.ocked by Compound l, indicating that the effect is 

" . 
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truly a consequence of the hypergastrinemia of 

achlorhydria. 

These results show CeRa/gastrin an.tagonists are 
expected to have clinical utility in the periphery, in 
the management of gastrin-dependent hyperplasias. 

The compositions or combinations of the present 
invention are usually administered in a standard 

pharmaceutical composition. The present invention 
therefore provides pharmaceutical compositions 

10 comprising a compound which is a CCK-B/gastrin 
antagonist (or a long-acting and potent H2 antagonist) 
or a pharmaceutically acceptable salt thereof and a 
proton pump inhi~itor or a pharmaceutically acceptable 
salt thereof, and a pharmaceutically acceptable 

15 carrier, if desired. 
The composition can ~e given orally formulated as 

liquids, for example, syrups, suspensions or 
emulsions, tablets, capsules, and lozenges. 

A liquid formulation will generally consist of a 
20 suspension or solution of the c~mpound of 

pharmaceutically acceptable salt in a suitable liquid 
carrier(s), for example, ethanol, glycerine, 
nonaqueous solvent, for example, polyethylene glycol, 
oils, or water with a suspending agent, preservative, 

25 flavoring or coloring agent. 
A composition in the form of a tablet can ~e 

prepared using any suitable pharmaceutical carrier(s) 
routinely used for preparing solid formulations. 
Examples of such carriers include magnesium stearate, 

30 starch, lactose, sucrose, and cellulose. 

35 

A composition in the form of a capsule can ~e 
prepared using routine encapsulation procedures. For 
example, pellets containing the active ingredient can 

be prepared using standard carriers and then filled 
into a hard gelatin capsule; alternatively, a 
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dispersion or suspension can be prepared using any 
suitable pharmaceutical carrier(s), for example, 
aqueous gums, celluloses, silicates, or oils, and the 
dispersion or suspension, then filled into a soft 

gelatin capsule. 
Typical parenteral compositions consist of a 

solution or suspension of the compound or 

pharmaceutically acceptable salt in a sterile aqueous 
carrier or parenterally acceptable oil, for example, 

10 polyethylene glycol, polyvinyl pyrrolidone, lecithin, 
arachis oil, or sesame oil. Alternatively, the 
solution can be lyophilized and then reconstituted 

with a suitable solvent just prior to administration. 
A typical suppository formulation comprises a 

15 compound of formula (I) or a pharmaceutically 
acceptable salt thereof which is active when 
administered in this way, with a binding and/or 

lubricating agent such as poiymeric glycols, gelatins, 
or cocoa butter or other low melting vegetable or 

20 synthetic waxes or fats. 
Preferably the composition is in unit dose form 

such as a tablet or capsule. 
Each dosage unit for oral administration contains 

preferably from 1 to 250 mg (and for parenteral 
25 administration contains preferably from 0.1 to 25 mg) 

of a compound of the formula (I) or a pharmaceutically 
acceptable salt thereof calculated as the free base. 

~e pharmaceutically acceptable compositions of 
the invention will normally be administered to a 

30 subject for the treatment of peptic disorders and 
other conditions caused or exacerbated by gastric 
acidity. The daily dosage regimen for an adult 
patient may be, for example, an oral dose of between 

1 ~g and 500 mg, preferably between 1 mg and 250 mg, 
35 or an intravenous, subcutaneous, or intramuscular dose 
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of between 0.1 mg and 100 mg, preferably between 

0.1 mg and 25 mg, of the compound of the formula (I) 

or a pharmaceutically acceptable salt thereof 
calculated as the free base, the compound being 
administered l to 4 times per day. Suitably the 

compounds will be administered for a period of 

continuous therapy, for example, for a week or more. 

~he dosing regimen will be within the skill or a 
skilled physician. 

In addition, the composition of the present 

invention can be coadministered with further active 
ingredients such as antacids (for example, magnesium 
carbonate or hydroxide and aluminum hydroxide), 

nonsteroidal antiinflammatory drugs (for example, 
15 indomethacin, aspirin, or naproxen), steroids, or. 

nitrite scavengers (for example, ascorbic acid or 
aminosulphonic acid), or other drugs used for treating 
gastric ulcers (for example, pirenzepine, prostanoias, 
for example, 16,16-dimethyl PGE2, or hist~ne 

20 H2-antagonists (for example, cimetidine, ranitidine, 
famotidine 1 and nazatidine) . 

EXAMPLE 1 

25 ~al:ilet 

(l) Compound l 30 mg 
(2) Corn starch 20 mg 
(3) Lactose 85.2 mg 
(4) Micro crystalline cellulose 60 mg 

30 (5) Light anhydrous silicic acid l.B mg 
(6) Magnesium stearate 3.0 mg 
(7) Magnesium·hydroxide 30 mg 
(B) L-Cysteine 20 mg 

250 mg (One ~ablet) 
35 
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EXAMI?LE 2 

capsule 
(1) Compound 1 30 mg 

5 (2) Corn starch 40 mg 
(3) Lactose 74 mg 
(4) Xydroxypropylcellulose 6 mg 
(5) Magnesium carbonate 50 mg 
(6) Water (0 .1 mL) 

10 200 mg 

EXAMPLE 3 

15 A syrup containing 2% (weight per volume) of 

20 

25 

active substance was prepared from the following 
ingredients: 

Omepra.zole 
Saccharin 
Sugar 
Glycerin 
Flavoring agent 
Ethanol 96% 

2.0 g 
0.6 g 

30.0 g 
5.0 9" 
0.1 g 

10.0 mL 

Distilled water (sufficient to obtain a final 
volume of 100 mL), sugar, saccharin, and the acid 
addition salt were dissolved in 60 g of warm water. 
After cooling, glycerin and a solution of flavoring 

30 agents dissolved in ethanol were added. Water was 
added to the mixture t9 obtain a final volume of 
100 mL. 

~he above given active sust~ce may be replaced 
with other pharmaceutically acceptable acid addition 

35 salts. 

~ 

.) 
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SYNTHE'l'IC EXAMI?LE 1 

Trans-S-C2-chlorophenyl)-3-oxo-4=phenyl-N-t4-

(bromophenylJ-1=pyrazolidinecarboxamide 

Step 1. Preparation of aphenyl-2-chlorocipnamic acid 
Method used: Orq. Syn. Coll. rv:777 (1963). 

Phenylacetic acid (54.46 g, 0.4 M) was dissolved 

in acetic anhydride (80 mL). 0-chloroben:aldehyde 
(56.23 g, 0.4 M) was added slowly, with stirring. 
This was followed by the slow addition of 

10 triethylamine (40 mL) . 'l'he reaction mixture was 

stirred at reflux for 5 hours. 'l'he reaction mixture 
was steam distilled until the distillate was no longer 
cloudy. The distillate was discarded. 'l'he aqueous 

residue was cooled. The solution was decanted from 

15 the gummy solid. This solid was dissolved in a 10% 

K2co3 solution. 'l'he basic solution was charcoaled 
then filtered through a pooled Super cell. 'l'he 

filtrate was made acidic (pH 1) with 10% HCl, cooled, 
and the solid filtered. 'l'he product was 

20 recrystallized from SO% ethano1/H20 to yield 52.14 g 
of white solid, mp 1SB-161°C. · 

25 

Step 2. Preparation of aphenvl-2-chlorocinnamic acid 
methyl ester 

OPhenyl-2-chlorocinnamic acid (26.29 g (0.102 M) 
was dissolved in methanol (300 cc) . Anhydrous HCl was 
bubbled through the reaction mixture with stirring for 
15 minutes. The reaction mixture was refluxed for 

2 hours, then HCl was bubbled through the reaction 
30 mixture for another 15 minutes. 'l'he reaction was 

35 

stirred at reflux overnight. 'l'he methanol was removed 
in vacuo and the residue taken up in ether. 'l'he ether 
solution was washed with H2o, saturated NaHC03 

solution, and brine. It was then dried over MgS04 • 

The ether solution was concentrated in vacuo to yield 
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an oil that quickly solidified to yield 27.13 g of 

product, mp 57-59°C. 

Step 3. Preparation of 4-CO'-chlorophenyll-5-phenyl-

5 3-pyrazolidine 
~e ester from Step 2 (27.05 g, 0.0993 M) was 

dissolved in ethanol (75 cc) . Eighty-five percent 
hydrazine hydrate (5.75 g, 0.0993 M) was added. The 

reaction mixture was stirred at reflux for 24 hours, 
10 then cooled. H2o was added slowly with stirring. The 

product oiled out. ~e ethanol water was decanted 
from the oil. The oil was taken up in ether. ~e 

ether solution was washed with cold water, then dried 
over Mgso4 • ~e ether solution was concentrated in 

15 vacuo. A small amount of ether was added to the 

residue. The white solid was filtered and dried in 

vacuo to yield 9.55 g of product, mp l23-l24°C. 

Step 4. Preparation of trans-5-<2-chlorophenyl>-3-
20 oxo-4-phenyl-N-[4-Cbromophenyll-1-pyrazolidine-

carboxam.ide 

~e pyrazolidone obtained in Step 3 (2.73 g, 
0.01 M) was dissolved in TBF (100 mLl. p-Bromophenyl 
isocyanate (1.98 g, 0.01 M) was added. The reaction 

25 mixture was stirred overnight at room temperature. 
The clear solution was concentrated in vacuo to yield 
4.73 g of a white solid. The solid was boiled in 

isopropyl ether. ~e insoluble solid was filtered 
from the warm ether and dried to yield 3. 71 g of the 

30 product, mp 189-l90°C. 

35 

Analysis for C22B17BrC1N302 (MW 470. 762): 
Calcd.: C, 56.13; B, 3.64; N, 8.91. 
Found: C, 56.43; B, 3.87; N, 8.71. 
IR NMR and MS consistent for the desired product. 

. .-
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SYNTHETIC EXAMPLE 2 

Trans-5-(2-chlorophenyl)-3-oxo-4=pheny1-N-[4-

Ctrifluoromethy1lpheny1J-1=pyrazo1idinecarboxamide 

Substituting aaatrif1uoro-p-to1yl isocyanate 
(1. 67 g, 0. 01 M) for p-bromophenyl isocyanate in 
Step 4, one obtains 3.6 g of the product, 

mp 19:3-194°C. 

Analysis for C23H17ClF3N302 (MW 459.859): 
Calcd.: C, 60.07; H, :3.7:3; N, 9.14. 

10 Found: C, 60.16; H, 3.61; N, 9.09. 

IR, NMR and MS consistent for the desired product. 

SYNTHETIC EXAMPLE :3 

3-nitrophenol (50.0 g, :360 mmo1), isopropyl 
15 iodide (76.19 g, 450 mmol), and K2co3 (60 g) were. 

combined and heated at reflux under N2 overnight in 

acetone (400 mL) • After solvent removal in vacuo, the 

residue was partitioned between EtOAc and H20.. The 
separated organic layer was washed with 1 N NaOH, 

20 brine, dried over Na2so4 , and concentrated in vacuo to 
provide 56 g (86%) of :3-isopropoxynitrobenzene as a 
clear yellow oil. 

A mixture of the above product (8.5 g, 50 mmol), 

Pt02 (0.3 g), and EtOH (~00 mL) was hydrogenated 

25 (40 psi'H2) at room temperature for 1.5 hours in a 
Paar shaker. The mixture was filtered through Celite 
and concentrated in vacuo to furnish 7.08 g of .the 
desired aniline. This material was combined with 
isatoic anhydride (7.:35 g, 45 mmo1) and heated at 90°C 

:30 

:35 

for 2 hours. Upon cooling and addition of hexanes, 
the product crystallized to give 10.19 g (83%) of 
2-amino-N-(:3-isopropoxyphenyl)benzamide as a white 
solid. An analytical sample was obtained by 

recrystallization from 20% EtOAc/hexanes, mp 79-86°C; 
1BNMR (CDC13) 01.36 (6H, d, J=6.1 Hz), 4.59 (lH, h, 
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J=6.1 Hz), 5.2 (2H, :bs), 6.6-6.8 (3H, m), 7.0-7.1 (lH, 
m), 7.2-7.4 (3H, m), 7.47 (lH, d, J;7.7 Hz), 7.80 (lH, 

bs); IR (CHC13) 1664, 1611, 1524, 1490 cm-l; MS (FD) 

270 Cu+). Anal. (CuHl.BN202) C, H, N. 
5 A solution of 3-[(2,2-dimethyl-4,6-dioxo-1,3-

dioxan-5-yl)methyl]-5-bromoindole. (4.12 g, 12 mmol) 

prepared according to the method of Farlow, et al 
(Farlow, D. S.; Flaugh, M. E.; Horvath, S. D.; 
Lavignino, E. R.; Pranc, P. Two Efficient Syntheses 

10 of Indole-3-Propionic Esters and Acids. Further 
Applications of Meldrum's Acid. Orq. Prep. Proced. 
Int. 13:39-48 (1981), the above :benzamide (3.48 g, 
13 mmol) and pyridinium p-toluenesulfonate (1.64 g, 
6.5 mmol) in 50 mL of pyridine was heated at reflux 

15 for 3.5 days. The reaction mixture was concentrated 

in vacuo, chromatographed (Sio2, 30% EtOAc/hexanes), 
and crystallized to give 2.13 g (36%) of compound 22, 
mp 179-l81°C; 1B NMR (CDCl3) 8 1.31 (3H, d, J•6.0 Hz), 
1.34 (3H, d, J=6.1 Hz), 2.8 (2H, m), 3.2 (2B, m), 4.53 

20 (lH, h, J=6.0 Bz), 6.7-7.6 (9H, m), 7.8 (2H, m), 
8.2-8.4 (2H, m); IR (KBr) 1671 cm-l; MS (FAB) 502, 504 
(M+ + H) . Anal. (C27H24N30zBr) C, H, N. 

.. 
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CLAIMS 

A pharmaceutical composition containing a CCK-B/ 

gastrin antagonist and an ATP'ase proton pump 

inhibitor with or without a pharmaceutically 

acceptable carrier. 

2. A pharmaceutical composition according to Claim 1 
wherein the CCK-B antagonist is one or more 
selected from 

3. 

4. 

[R-(R*,R*)]-4-[[2-[[3-(1H-indol-3-yl)-2-
methyl-l-oxo-2-[[(tricyclo[3.3.1.13•7]dec-2-
yloxy)carbonyl]amino]propyl]amino-1-

phenylethyl]amino]-4-oxo-butanoic acid, 
[R-[R*,R*-(E)]-4-[[2-[[3-(1H-indol-3-yl)-2-

methyl-l-oxo-2-[[(tricyclo[3.3.1.13•7]dec-2-
yloxy)carbonyl]amino]propyl]amino]-1-

phenylethyl]amino]-4-oxo-2-butenoic acid, 

Butanoic acid, 4-[[2-[[3-(lH-indol-3-yl)-2-
methyl-1-oxo-2-[[[(1,7,7-trimethylbicyclo
[2.2.l]hept-2-yl)oxy]carbonyl]amino]propyl]
amino]-l-phenylethyl]amino]-4-oxo-, 
[lS- [lex, 2f> [S* (S*)], 4.11.]] -, and 

[R-[R*,S*-(E)]J-4-[[2-[[3-(1H-indol-3-yl)-2-
methyl-l-oxo-2-[[(tricyclo[3.3.1.13•7]dec-2-

yloxy)carbonyl]amino]propyl]amino]-3-phenyl
propyl]amino]-4-oxo-2-butenoic acid. 

A pharmaceutical composition according to Claim 1 

wherein the CCK-B antagonist is (R)-N-(2,3-
dihydro-1-methyl-2-oxo-5-phenyl-lH-1,4-
benzodiazepine-3-yl)-N'-(3-methylphenyl)urea . 

A pharmaceutical composition according to Claim 1 
wherein th CCK-B antagonist is trans-1-
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pyrazolidinecarboxamide, S-(2-chlorophenyl)-3-

oxo-4~henyl-N-[4-(trifluoromethyl)phenyl]-. 

A pharmaceutical composition according to Claim l 

wherein the ATP'ase proton pump inhibitor is one 

or more selected from: BY30B,. omeprazole, 
SK&F 95601 and SK&F 96067. 

A pharmaceutical composition according to Claim l 

wherein the CCK-B antagonist is [R-(R*,R*)]-4-
[[2-[[3-(lR-indol-3-yl)-2-methyl-l-oxo-2-
[[(tricyclo[3.3.l.l3•7]dec-2-yloxy)carbonyl]
amino]propyl]amino-l-phenylethyl]amino]-4-oxo
butanoic acid and the proton pump inhibitor is 
omeprazole. 

7. A method for treating peptic disorders in a 
patient suffering therefrom which comprises 
administering a composition according to Claim 1. 

B. A method according to Claim 7 wherein the peptic 
disorder is gastroesophageal reflux. 

9. A method according to Claim 7 wherein the peptic 
disorder is ulcer. 

10. A method for treating Zollinger-El1ison Syndrome 
in a patient suffering therefrom which comprises 
administering a composition according to Claim l. 

11. A pharmaceutical composition according to Claim l 
containing from 0.1 mg/kg to 10 mg/kg of a CCK-B 
antagonist and from 10 mg to 360 mg of an A'l'P' ase 
proton pump inhibitor. 
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(57) Abstract 

This invention relates to pharmaceutical compositions for use in the treatment of pain and inflammation and in the relief 
of indigestion, sour stomach, heartburn and other gastrointestinal disorders in mammals, including humans, by administering 
compositions comprising (i) an analgesically and anti-inflammatory effective amount of a salt of (S)-ibuprofen substantially free 
of (R)·ibuprofen wherein the salt is selected from (S)-ibuprofen-(S)-Iysine and (S)-ibuprofen-(R)-Iysine; and (ii) an amount effec
tive in the relief of indigestion, sour stomach, heartburn, overindulgence and other gastrointestinal disorders of at least one of the 
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TIILE OF THE INVENTION 
ffiUPROFEN-H2 ANTAGONIST COMBINATIONS 

BACKGROUND OF THE INVENTION 
The non-steroidalanti-in:flammatory drugs (NSAID) have 

been utilized in the treatment of pain/in:flanunation and a number of 
other symptoms including stiffness that are associated with painful 
conditions affecting muscles, bones, and joints. NSAIDs have been 
prescribed to relieve back pain, arthritic pain, gout, menstrual pain, 
headaches, mild pain following surgery, and pain from soft tissue 
injuries such as sprains and strains. NSAIDs are within the broader 
class of non-narcotic analgesics which also includes acetyl salicyclic acid 
(aspirin) and acetaminophen. NSAIDs, except for acetaminophen, are 
generally considered to exert their effect by blocking the production of 
prostaglandins at the site of pain, irritation or injury so that the pain 
signal does not reach the brain. 

Ibuprofen (2-(4-isobutylphenyl)propionic acid) is a well 
known and commonly employed NSAID. Amino acid salts of racemic 
ibuprofen including the lysine or arginine salt are also known pain 
relievers. See U.S. Pat. No. 4,279,926. Recently, it has been found that 
a faster onset of pain relief and an enhanced analgesic response can be 
obtained by utilizing the single enantiomer (S)-ibuprofen (also known as 
(+)-ibuprofen or dexibuprofen) rather than the racemic mixture of 
ibuprofen. See U.S. Patent 4,877,620. 

H2 antagonists are commonly prescribed to treat and 
prevent ulcers in the walls of the stomach, duodenum or esophagus. H2 
antagonists are also used to treat non-ulcerative conditions. Damage to 
the mucus lining surrounding these tissues enables destructive action of 
stomach acids which erodes the underlying tissue. Commonly known 
H2 antagonists for the treatment of ulcers include cimetidine, ranitidine, 
nizatidine, roxatidine and famotidine. 

Combinations of ibuprofen with H2 antagonists have been 
disclosed. See EPO App. No. 426479A which discloses a 
pharmaceutical composition for treating the symptoms of 
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overindulgence (headache and acid indigestion) using H2 antagonists 
including famotidine and an analgesic effective amount of a NSAID 
including ibuprofen wherein the tenn is defined to include 
administration of both the racemic mixture or the pure S enantiomer of 
ibuprofen. There is a need to employ a compound with faster acting and 
enhanced analgesic capability such as (i) an analgesically and anti
inflammatory effective amount of a salt of (S)-ibuprofen substantiaUy 
free of (R)-ibuprofen wherein the salt is selected from (S)-ibuprofen
(S)-Iysine and (S)-ibuprofen-(R)-lysine; in combination with an H2 
antagonist such as famotidine to treat and prevent the pain and 
discomfort associated with headaches, indigestion, sour stomach, 
heartburn or other gastrointestinal disorders. There is a need to employ 
a combination wherein an advantage is that the (S)-ibuprofen lysine salt 
is more stable than the free acid of ibuprofen and is extremely soluble 
in water to give substantially neutral (versus acidic) aqueous solutions. 
The ibuprofen/lysine salt is therefore more suitable for administration 
to patients than the free acid because of its enhanced solubility in water 
(and in plasma) and because of its neutrality. Because of these 
improved and advantageous physical properties, administration of the 
combination is more effective in the treatment of pain, inflammation, 
and overindulgence. In addition, an advantage of the (S)-ibuprofen
(S)-Iysine in the combination claimed in the instant invention is that this 
salt is neutral and not acidic and, therefore, unlike the prior art 
disclosures of H2 antagonist and ibuprofen, does not both acerbate and 
treat stomach conditions simultaneously. 

The present invention provides both faster onset and 
enhanced relief of aches and pains associated with the body, head and 
stomach to provide broad and concurrent symptomatic relief. The 
combination with famotidine is especially advantageous since (S)
ibuprofen-lysine does not interfere with the metabolism of famotidine 
nor does famotidine interfere with the metabolism of alcohol. 
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DETAILED DESCRIPTION OF THE INVENTION 
This invention claims phannaceutical compositions for use 

in the treatment of pain and inflammation and the treatment of mild 
stomach and esophagus disorders including the treatment of heartburn. 
The composition comprises: 

(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantially free of (R)-ibuprofen wherein the salt 
is selected from (S).ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in relief of gastrointestinal or esophagus 
disorders of at least one of the H2 antagonists. 

This invention is also directed to a method of treating pain 
and inflammation and concurrently treating indigestion, sour stomach, 
heartburn, overindulgence and other gastrointestinal disorders in 
mammals, including humans, in need thereof, comprising .administering 
to such organism: 

(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantially free of (R)-ibuprofen wherein the salt 
is selected from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in relief of gastrointestinal or esophagus 
disorders of at least one of the H2 antagonists . 

. This invention is further directed to a method of eliciting 
an onset hastened and enhanced response for the treatment of pain and 
inflammation and the treatment of gastrointestinal or esophagus 
disorders in mammals, including humans, in need thereof, comprising 
administering to such organism: 

(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantially free of (R)-ibuprofen wherein the salt 
is selected from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in relief of gastrointestinal or esophagus 
· disorders of at least one of the H2 antagonists. 
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Substantially free of (R)-ibuprofen means that the ratio of 
(S)-ibuprofen to (R)-ibuprofen is at least 90:10. 

Salts of (S)-ibuprofen include pharmaceutically acceptable 
salts such as alkali metals (sodium or potassium), alkaline earth metals 
(calcium), or salts with other metals such as magnesium, aluminum, 
iron, zinc, copper, nickel or cobalt. 

Pharmaceutically acceptable salts of (S)-ibuprofen further 
include the amino acid salts, particularly the basic amino acids such as 
lysine or arginine. Specifically included within the composition of the 
instant invention is (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)
lysine. 

The term mammals or mammalian organism includes but is 
not limited to man, dog, cat, horse and cow. 

The term treatment encompasses the complete range of 
therapeutically positive effects associated with pharmaceutical 
medication including reduction·of, alleviation of and relief from the 
symptoms or illness which affect the organism. 

(S)-ibuprofen may be prepared following the procedures 
disclosed in U.S. Patent 4,877 ,620. Metal salts of ibuprofen may be 
obtained by contacting a hydroxide, or carbonate with ibuprofen. 
Amino acid salts of ibuprofen may be obtained by contacting an amino 
acid in solution with ibuprofen. U.S. Patent No. 4,994,604 describes a 
process for the formation and resolution of (S)-ibuprofen-(S)-lysine that 
employs preferential crystallization to separate a pair of diastereomeric 
salts, (S)-ibuprofen-(S)-lysine and (R)-ibuprofen-(S)-lysine. The basic 
procedure involves (a) contacting (R),(S)-ibuprofen and (S)-lysine in an 
aqueous-organic solvent mixture; (b) separating any suspended solid 
from the mixture; and (c) cooling the clear mixture until the mixture is 
supersaturated with respect to each of the (S)-ibuprofen-(S)-lysine and 
(R)-ibuprofen-(S)-lysine salts; (d) contacting the supersaturated mixture 
with a slurry of (S)-ibuprofen-(S)-lysine in an aqueous-organic solvent; 
and (e) separating the formed crystalline (S)-ibuprofen-(S)-lysine. 

Specifically, the racemic ibuprofen starting material is 
mixed with an organic solvent that is miscible with water. The (S)-

' 
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lysine is mixed with water and the ibuprofen and lysine solutions are 
combined. 

The mixture is agitated for a time period sufficient to 
crystallize all the salts, if any, in excess of the solubility limit. The 
suspended salts are separated to obtain a clear mother liquor which is 
generally saturated with respect to the diastereomeric salts (S)
ibuprofen-(S)-lysine and (R)-ibuprofen-(S)-lysine. Filtration may be 
employed to effect the separation. The liquor is then cooled to a 
temperature at which it is supersaturated with respect to each of the 
diastereomeric salts. It is preferred that the liquor be cooled to the 
point at which maximum supersaturation is obtained with respect to 
each salt without nucleation of either crystallizable species. Typically 
the temperature of the mother liquor must be lowered by about 5°C to 
reach maximum supersaturation without precipitation of either salt. 
However, the degree of cooling will depend on the particular solvent 
composition. The supersaturated liquor is then passed into a vessel 
containing a slurry of (S)-ibuprofen-(S)-lysine, hereafter referred to as 
the (S,S) salt, in the same solvent system employed above for the 
mixture of racemic ibuprofen and (S)-lysine. In the presence of the 
(S,S) salt crystals acting as a seed, the supersaturation of the (S,S)-salt in 
the feed liquor is released by the growth of further crystals of the (S,S)
salt. Conversely, there is little or no change in the (R)-ihuprofen-(S)
lysine supersaturation because the growth rate of the (R,S) crystals is 
essentially zero in the absence of any initial (R,S) salt seed. The (S,S) 
crystals are then separated by filtration or centrifugation and washed 
with aqueous-organic solvent to yield (S)-ibuprofen-(S)-lysine of purity 
approximating 98%. 

The pharmaceutical compositions of the present invention 
are useful in the rapid and enhanced treatment of pain and inflammation 
and in the treatment of various mild gastrointestinal disorders including 
indigestion, sour stomach, overindulgence and heartburn. In particular, 
the (S)-ibuprofen-(S)-lysine combined with an H2 antagonist such as 
famotidine is useful for the treatment of pain, inflammation, and the 
various gastrointestinal disorders such as indigestion, sour stomach, or 
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heartburn. The utilization of (S)-ibuprofen and in particular (S)
ibuprofen-(S)-lysine in an analgesic/H2 antagonist combination offers 
significant advantages over the combination of racemic ibuprofen and 
an H2 antagonist or (S)-ibuprofen and an H2 antagonist. 

(S)-ibuprofen and in particular the (S)-lysine salt of (S)
ibuprofen provides a faster onset of pain and inflammation relief and an 
enhanced degree of relief compared to racemic ibuprofen. These 
benefits contribute to overall enhanced and faster relief of symptoms 
associated with headaches and other aches and pains that often 
accompany gastrointestinal disorders and overindulgence when the (S)
ibuprofen-(S)-lysine is combined with an H2 antagonist such as 
famotidine. 

The absence or reduction of (R)-ibuprofen also provides 
significant benefits. The allergic contraindications sometimes associated 
with ibuprofen administration are absent or reduced in a (R)-ibuprofen
free or substantially-free composition. An additional advantage may be 
that less metabolic energy will be used to convert the inactive (R)
ibuprofen to the active (S)-ibuprofen. In addition, a reduced burden 
may be placed on the urogenital system since administration of the pure 
(S)-ibuprofen eliminates the need to excrete the (R)-ibuprofen or its 
metabolites. The absence of the (R)-enantiomer also reduces or 
eliminates the incorporation of this molecule into fatty tissue. The renal 
burden and renal toxicities sometimes associated with racemic ibuprofen 
therapy may be reduced or eliminated in a (S)-ibuprofen composition 
that is substantially free of the (R) enantiomer. 

H2 antagonists are well known in the treatment of ulcers 
and other gastrointestinal disorders and may be used in combination 
with (S)-ibuprofen-(S)-lysine. H2 antagonists used for ulcer therapy 
fall into four major structural classes: imidazole derivatives; substituted 
furans; aminoalkylphenoxy derivatives and guanidinothiazole 
compounds. Famotidine (N'-(aminosulfonyl)-3-[[[2-[(diamino
methylene )amino ]-4-thiazolyl]methyl]thio] propanimidamide ), a 
member of the latter class, is a competitive inhibitor of histamine H2-
receptors and its primary phannacological activity is the inhibition of 
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gastric acid secretion. Famotidine suppresses both the acid 
concentration and the volume of gastric acid secretion. Famotidine is 
well tolerated and has minimal side effects and thus advantageously may 
be used in the present invention in combination with (S)-ibuprofen-{S)
lysine. Famotidine is also the most potent and selective H2 antagonist. 
The combination of famotidine and (S)-ibuprofen-(S)-lysine provides a 
combination which simultaneously and selectively provides relief from 
headaches, pain, inflammation, and discomfort and injury to the 
stomach, esophagus, or duodenum from excess production of gastric 
acid. Furthermore, famotidine may not interact with alcohol so that it 
may be administered prior to or during ingestion of meals or beverages 
which contain alcohol. The combination of (S)-ibuprofen-{S)-lysine 
with famotidine provides rapid and enhanced relief of pain while also 
providing long acting relief from and treatment of gastrointestinal 
disorders associated with gastric acid secretion. 

The absence of inactive enantiomers, particularly (R)
ibuprofen provides for significant size and weight advantages in a 
combination dosage form, particularly a sustained release dosage form. 
Where a sustained release dosage of ibuprofen may have required 800 
to 1000 mg, the employment of (S)-ibuprofen-(S)-lysine reduces the 
weight to 400 to 500 mg, and provides for a more practical size tablet 
for an ibuprofen/H2 antagonist combination. In particular, the 
combination of famotidine which is a highly potent H2 antagonist with 
(S)-ibuprofen-(S)-lysine reduces the size and weight of all 
pharmaceutical delivery forms or combination formulations and 
therefore improves patient compliance or tolerance. The tablet or 
capsule form of this combination is more readily swallowable by 
patients in need of treatment thereof. 

An effective amount of (S)-ibuprofen, or a salt thereof; for 
use in a unit dose composition of this invention may range from 50-800 
mg of (S)-ibuprofen equivalents. The preferred amount of (S)
ibuprofen is about 100 to 400 mg. The amount of a salt such as (S)
ibuprofen-(S)-lysine is determined based on the amount of (S)
ibuprofen contained therein. 
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The H2 antagonist employed herein may be selected from 
any of the commercially available or known H2 antagonists such as 
cimetidine, ranitidine, roxatidine, nizatidine or famotidine. Famotidine 
is advantageously used in the present invention in combination with (S)
ibuprofen-(S)-lysine. The amount of famotidine used in the present 
invention in humans may range from 2.5 mg/day to 40 mg/day. 
Advantageously, 2.5 to 20 mgs/day is administered in combination with 
100 to 400 mg of (S)-ibuprofen-(S)-lysine. The combination claimed in 
the instant invention is advantageously administered orally. However, 
in patients with hypersecretory conditions, intractable ulcers, or in 
patients who are unable to take oral medication, the claimed 
combination may be administered intravenously in a suitable dosage 
within the limits described for oral treatment. 

The present composition may be administered in the form 
of tablets, caplets, gel caps, capsules, elixirs, syrups, or suspensions. For 
oral administration, the active ingredients may be admixed with a 
pharmaceutically acceptable diluent such as lactose, sucrose, cellulose, 
dicalcium phosphate, calcium sulfate, mannitol, and, in a liquid 
composition, ethyl alcohol. Acceptable emulsifying or suspending 
agents such as PVP, gelatin, natural sugars, corn sweeteners, natural 
and synthetic gums such as acacia, sodium alginate, guar gum, agar, 
bentonite, carboxymethylcellulose sodium, polyethylene glycol and 
waxes, may also be admixed with the active components. Where 
necessary, lubricants such as magnesium stearic acid talc or magnesium 
stearate, and disintegrators or superdisintegrators such as starch, 
sodium starch glycolate or cross-linked PVP may also be included. 
Electrolytes such as dicalcium phosphate, sodium benzoate, sodium 
acetate and sodium chloride may also be used. 

The active components may also be formulated in sustained 
release or effervescent formulations. These formulations depending 
upon whether they are sustained release or effervescent may be 
employed in oral, dermal, rectal or vaginal administrations. The 
sustained release formulations also include layered formulations which 
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provide for distinct release ratio and thus may be more effective in 
allowing for short and long tenn relief. 

The following examples illustrate the compositions of the 
present invention which may be readily prepared and as such are not to 
be considered as limiting the invention set forth in the claims. 

EXAMPLE 1 

CSl-Ibuprofen lysine/farootidine Tablet 

(S )-ibuprofen-(S )-lysine 
famotidine 
PVP 
Avicel PH101 
Magnesium Stearate 

342mg 
40mg 
15mg 
40mg 

4mg 

EXAMPLE2 

(Sl-IblJl)rofen lysine/famotidine Tablet 

(S)-ibuprofen-(S)-lysine 
famotidine 
PVP 
Avicel PHlOI 
Magnesium Stearate 

342mg 
20mg 
15mg 
40mg 

4mg 
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EXAMPLE 3 

CS)-Ibuprofen Iysine/famotidine Tablet 

5 

10 

(S)-ibuprofen-{S)-lysine 
famotidine 
PVP 
Avice! PHlOl 
Magnesium Stearate 

342mg 
15mg 
15mg 
40mg 

4mg 

EXAMPLE4 

(Sl-Ibuprofen lysine/famotidine Tablet 

15 
· (S)-ibuprofen-(S)-Iysine 
famotidine 

20 

PVP 
. Avicel PHlOl 
Magnesium Stearate 

342mg 
lOmg 
15 mg 
40mg 

4mg 

EXAMPLE 5 

CSl-lbuprofen lysine/famotidine Tablet 

25 

30 

(S)-ibuprofen-(S)-lysine 
famotidine 
PVP 
Avicel PHlOl 
Magnesium Stearate 

342mg 
Smg 
15mg 
40mg 

4mg 

PCT/US93/08947 
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! EXAMPLE 6 

(S)-Ibuprofen lysine/famotidine Sustained Release 

5 
(S)-ibuprofen-(S)-lysine 400mg 
famotidine 40mg 
PVP 30mg 
Avicel PHlOl 80mg 

10 
Magnesium Stearate 8mg 
Methocel ElOMCR 66mg 
Methocel KIOOML V 200mg 

EXAMPLE7 

15 
CSl-IbuProfen CS)-lysine/famotidine Sustained Release 

(S)-ibuprofen-(S)-lysine 400mg 
famotidine 20mg 
PVP 30 mg 

20 
Avicel PHIOI 80 mg 
Magnesium Stearate 8 mg 
Methocel ElOMCR 66 mg 
Methocel KIOOML V 200mg 

25 
EXAMPLE 8 

(S)-Ibuprofen-CS)-Jysine/famotidine Solution 

30 
(S)-ibuprofen-(S)-lysine 342mg 
famotidine lOmg 

.. g.s. syrup 5 ml 
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EXAMPLE 9 

CS)-Ibuprofen-CS)-lysine/famotidine Solution 

(S)-ibuprofen-(S)-lysine 
famotidine 
g.s. syrup 

342mg 
20mg 

5 ml 

l>cr/US93/08947 
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WHAT IS CLAIMED IS: 

1. A pharmaceutical composition for use in the 
treatment of pain and inflammation and the treatment of gastrointestinal 
disorders such as indigestion, sour stomach, overindulgence and 
heartburn in a mammals, including humans comprising: 

(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantially free of (R)-ibuprofen wherein the salt 
is selected from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in the relief of gastrointestinal disorders 
and in inhibition of gastric acid secretion of an H2 receptor antagonist. 

2. The composition of Claim 1 wherein the ibuprofen is 
present as (S)-ibuprofen-(S)-lysine. 

3. The composition of Claim 1 comprising at least 50 
mg of (S)-ibuprofen-(S)-lysine. 

4. The composition of Claim 1 wherein the H2 
antagonist is selected from: cimetidine, ranitidine, roxatidine, nizatidine 
or famotidine or a pharmaceutically acceptable salt thereof. 

5. The composition of claim 4 wherein the H2 
antagonist is famotidine. 

6. The composition of claim 5 comprising between 5 
mg to 40 mgs of famotidine . 

7. A method of treating pain and inflammation and 
treating gastrointestinal disorders such as indigestion, sour stomach, 
overindulgence and heartburn in a mammalian organism in need of such 
treatment, comprising administering to such organism: 
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(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantially free of (R)-ibuprofen wherein the salt 
is selected from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in the treatment of gastrointestinal 
disorders or associated symptoms of at least one of the H2 antagonists. 

8. A method according to Claim 7 wherein the 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

(ii) an amount effective in the inhibition of gastric acid secretion 
of famotidine. 

9. A method of eliciting an onset enhanced and hastened 
response for the treatment and prevention of pain and inflammation and 
the treatment of gastrointestinal disorders such as indigestion, sour 
stomach, symptoms associated with overindulgence and heartburn in a 
mammalian organism in need of such treatment, comprising 
administering to such organism: 

(i) an analgesically and anti-inflammatory effective amount of a 
salt of (S)-ibuprofen substantiaUy free of (R)-ibuprofen wherein the salt 
is selected from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; 
and 

(ii) an amount effective in the treatment of gastrointestinal 
disorders or associated symptoms of at least one of the H2 antagonists. 

10. A method according to claim 9 wherein the 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

• 

• 
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(ii) an amount effective in the inhibition of gastric acid secretion 
of famotidine. 

11. A method of reducing the side effects associated with 
the administration of an ibuprofen/H2 antagonist combination which 

·comprises the administration of (i) an analgesically and anti-
. inflammatory effective amount of a salt of (S)-ibuprofen substantially 
free of (R)-ibuprofen wherein the salt is selected from ($)-ibuprofen~ 
(S)-lysine and (S)-ibuprofen-(R)-lysine; and 
at least one of the H2 antagonists. 

12. A method according to Claim 11 wherein the . 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

(ii) an amount effective in the inhibition of gastric acid secretion 
of famotidine. 

13. A method of reducing the size and weight of a 
pharmaceutically effective amount of an ibuprofen/H2 antagonist 
combination dosage form which comprises combining (i) an 
analgesically and anti-inflammatory effective amount of a salt of (S)
ibuprofen substantially free of (R)-ibuprofen wherein the salt is selected 
from (S)-ibuprofen-(S)-lysine and (S)-ibuprofen-(R)-lysine; and 
at least one of the H2 antagonists. 

14. A method according to Claim 13 wherein the 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

(ii) an amount effective in the inhibition of gastric acid secretion 
of famotidine. 
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15. A method of treating gastrointestinal disorders, 
overindulgence and pain before or during ingestion of a meal 
accompanied by alcoholic beverages, comprising: 
administration of a combination of (i) an analgesically and anti
inflammatory effective amount of a salt of (S)-ibuprofen substantially 
free of (R)-ibuprofen wherein the salt is selected from (S)-ibuprofen
(S)-lysine and (S)-ibuprofen-(R)-lysine and (ii) famotidine wherein the 
famotidine does not interact with ethanol from the ingestion of the 
alcoholic beverage. 

16. A method according to Claim 15 wherein the 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

(ii) an amount effective in the inhibition of gastric acid secretion 
of famotidine. 

17. A method of providing rapid relief of pain and 
inflammation with (i) an analgesically and anti-inflammatory effective 
amount of a salt of (S)-ibuprofen substantially free of (R)-ibuprofen 
wherein the salt is selected from (S)-ibuprofen-(S)-lysine and (S)
ibuprofen-(R)-Iysine; and providing long lasting relief of 
gastrointestinal disorders associated with the secretion of gastric acid 
with a pharmaceutically effective amount of famotidine. 

18. A method according to Claim 17 wherein the 
composition administered to a mammalian organism in need thereof 
comprises: 

(i) an analgesically and anti-inflammatory effective amount of 
(S)-ibuprofen-(S)-lysine; 

(ii) an amount effective in the inhibition of gastric acid secretion . 
of famotidine. 

' J. 

.. 
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s COMPOSITIONS FOR THE TREATMENT OF GASTROINTESTINAL DISORDERS CONTAINING 
BISMUTH, AND NSAID AND ONE OR MORE ANTIMICROBIALS 

BACKGROUND OF THE INVENTION 

10 Upper abdominal pain and other gastrointestinal disorders are common and 

chronic problems for a vast number of the population. Of the individuals examined and 

diagnosed by their physicians, many can be shown to have diseases such as peptic or 

other ulcers, or non-ulcer dyspepsia. Until the mid 1980s, these conditions were 

thought to be caused by stress, diet or other environmental factors. Research now 

IS indicates that Helicobacter pylori, (hereinafter referred to as "H. pylori') a bacterium 

found exclusively in the gastric mucus of humans, plays a major role in the 

pathogenesis of these diseases and other gastrointestinal disorders. 

Various methods and agents have been used to treat and/or eradicate 
gastrointestinal disorders caused by H pylori. These include the administration of 

20 antacids, H2 antagonists, and antimicrobials such as antibiotics. U.S. Patent No. 

5,256,684 to Marshall, issued October 26, 1993 discloses a method for treating an 

infectious upper gastrointestinal tract disorder resulting from Campylobacter pyloridis 

comprising the administration of bismuth and an antimicrobial. U.S. Patent No. 

5,476,669 to Borody, issued December 19, 1995 discloses a method for preventing the 

2S recurrence of duodental ucler associated with Campy/obacter pylori infection 

comprising the administration of bismuth, metronidazole, and either tetracycline or 

penicillins. 

In addition, speculation on the benefits of other methods for treating H pylori is 

also available in the art. An example of such is found in Tanaka, S., et al., 

30 "Gastroprotective Effect of Ranitidine Bismuth Citrate Is Associated With Increased 

Mucus Bismuth Concentration In Rats", Gut. 39:164-171 (1996). However, given the 

prevalence and incidence of infection with H pylori, and the difficulty in treating many 

patients suffering from such gastrointestinal disorders caused or mediated by H. pylori, 

a continuing need exists for safe and effective treatments against H pylori, preferably 
3S which would be effective as mass treatment therapies in large populations of H. pylori 

carriers. 
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Compositions and methods have been discovered by the present invention for 

the treatment of gastrointestinal disorders caused or mediated by H pylori comprising 

the administration of bismuth salts, (other than salts formed between an H 2 receptor 

antagonist and a complex of bismuth with a carboxylic acid), a non-steroidal anti-

s inflammatory drug, and one or more antimicrobials. The present invention also 

comprises the optional administration of one or more antisecretory agents. It is believed 

that the administration of bismuth with a non-steroidal anti-inflammatory drug enhances 

gastric mucus bismuth concentrations. Thus, an object of the present invention is to 

provide safe and effective compositions and methods of treating gastrointestinal 

10 disorders caused or mediated by H pylori. 

SUMMARY OF THE INVENTION 
The present invention relates to a composition for treating a gastrointestinal 

disorder caused or mediated by Helicobacter pylori comprising from about 50 

milligrams to about 5000 milligrams, per day, of bismuth; a gastropathic amoWlt of a 

Is non-steroidal anti-inflammatory drug; a therapeutically effective amoWlt of each of one 

or more antimicrobials; and pharmaceutically acceptable carriers. 

The present invention also relates to a method for treatment of a human or lower 

animal subject having a gastrointestinal disorder caused or mediated by Helicobacter 

pylori comprising administering to the subject from about 50 milligrams to about 5000 

20 milligrams of bismuth, per day, for from about I to about 42 days, a gastropathic 

amOWlt of a non-steroidal anti-inflammatory drug for up to 14 days, and a 

therapeutically effective amoWlt of each of one or more antimicrobials for from about I 

to about 21 days. 

DETAILED DESCRIPTION OF THE INVENTION 
25 The present invention relates to methods and compositions for treating a 

gastrointestinal disorder caused or mediated by He/icobacter pylori comprising 

bismuth, a non-steroidal anti-inflammatory drug and one or more antimicrobials. The 

inventions may optionally comprise therapeutically effective amoWlts of one or more 

antisecretory agents. The compositions also comprise pharmaceutically acceptable 

30 carreiers. The present invention and the essential and optional components therein are 

described fully below. 

He/icobacter pylori 

H pylori, are spiral bacteria which reside in the stomach. When first identified 

in the early 1980s, H pylori was referred to by the name Campylobacter pyloridis. In 

35 recent years, these bacteria have been implicated as a causative factor for gastritis, non· 

ulcerative dyspepsia, and various ulcers of the gastrointestinal tract. These organisms 

are described in detail in the following publications, all of which are incorporated herein 
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by reference in their entireties: Konnan, M.G., Tygat, G.N., "Helicobacter pylori and 

Peptic Ulcer", Scandinavian Journal of Gastroenterology, Suppl., 210:92-96 (1995); 

Marshall, B. J., "Helicobacter pylori", American Journal of Gastroenterology, 89(8 

Suppl):S116-128 (Aug. 1994); Calam, J., "Helicobacter pylori", European Clinical 

s Investigation, 24(8):50 1-510 (Aug. 1994); NIH Consensus Conference, "Helicobacler 

pylori in Peptic Ulcer Disease. NIH Consensus Development Panel on Helicobacter 

pylori in Peptic Ulcer Disease", .IAM.A., 272(1):65-69 (July 6, 1994); and Marshall, B. 

J., Warren, J. R., "Unidentified Curved Bacilli in the Stomach of Patients with Gastritis 
and Peptic Ulceration", The Lancet, 1311-1315 (1984). 

10 Gastrointestinal Disorder 

The term "gastrointestinal disorder'', as used herein, encompasses any infection, 

disease or other disorder of the body, typically of the upper and/or lower gastrointestinal 

tract, caused or mediated by H pylori. An individual having such a gastrointestinal 

disorder may be symptomatic or asymptomatic. Such disorders include, for example, H 

15 pylori disorders not manifested by the presence of ulcerations in the gastric mucosa, 

including chronic active or atrophic gastritis, non-ulcer dyspepsia, esophageal reflux 

disease and gastric motility disorders; and peptic ulcer disease, i.e., H pylori-mediated 

pre-pyloric, marginal, gastric, duodenal and/or jejunal ulcers. 

In the present invention, the presence of a gastrointestinal disorder caused or 

20 mediated by H pylori is preferably determined by any of the diagnostic methods 

recognized and utilized by the medical community. Details concerning such methods 

are described more fully in the following publications, all of which are incorporated 

herein by reference in their entireties: Megraud, F., "Diagnosis of Helicobacter pylori 

Infection", Scandinavian Journal of Gastroenterology, Supplement, 214: 44-46, 57-60 

25 (1996); Cutler, A. F., "Testing for Helicobacter pylori In Clinical Practice", A!nerican 

Journal of Medicine, 100(5A): 35S-39S, 39S-41S (May 20, 1996); Megraud, F., 

"Diagnosis of He/icobacter pylori", Baillieres Clinical Gastroenterology, 9(3): 507-518 

(Sept. 1995); and Feldman, R. A., et al., "Accuracy of Diagnostic Methods Used for 

Epidemiological Studies of Helicobacter pylori", Alimentary Pharmacology and 

30 Therapeutics, 9 Suppl. 2:21-31 (1995). 

Bismuth 
The present invention involves administration of bismuth. As used herein, the 

quantity of bismuth is by weight of elemental bismuth. 
In the present inventions, bismuth may be in the fonn of a pharrnaceutically-

35 acceptable salt, or may be in the form of an organic complex which contains bismuth as 

an active ingredient. Such organic complexes include 2,2'-spirobi[l,3,2-

beoZodoxabismole]. Salts fpnned between an H2 receptor antagonist and a complex of 
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bismuth with a carboxylic acid are not included for use in the present inventions. 
Preferably, bismuth is administered in the present methods as a pharmaceutically

acceptable salt. Such bismuth salts include bismuth aluminate, bismuth subcarbonate, 

bismuth subcitrate, bismuth citrate, tripotassium dicitrato bismuthate, bismuth 

' subgallate, bismuth subnitrate, bismuth tartrate, bismuth subsalicylate, and mixtures 

thereof. Bismuth citrate, bismuth subcitrate, tripotassium dicitrato bismuthate, bismuth 

tartrate, bismuth subsalicylate, and mixtures thereof are preferred bismuth salts for use 
in this invention. 

The bismuth useful herein m.ay be administered alone, or in combination with 
10 other pharmaceutically-acceptable components in a bismuth-containing composition. A 

variety of such compositions containing bismuth salts are commercially available. Such 

compositions include DeNol, containing tripotassium dicitrato bismuthate (by 
Brocades); Bislumina, containing bismuth aluminate (by Mazuelos); Roter, containing 

bismuth subnitrate (by Roterpharma); Devrom®, containing bismuth subgallate (by The 

1' Parthenon Co., Inc.); and Pepto-Bismol®, containing bismuth subsalicylate (by The 
Procter & Gamble Company). 

In general, bismuth may be administered in an amount of from about 50 

milligrams to about 5000 milligrams per day, and preferably from about 50 milligrams 
to about 2500 milligrams, per day, for from about I to about 42 days, preferably for up 

20 to about 28 days, and most preferably for up to about 14 days. 

Non-Steroidal Anti-Inflammatory Drugs 
The term "NSAID", as used herein, refers to any agent which has anti· 

inflammatory, antipyretic and analgesic properties. Examples of NSAIDs are fully 
described in U.S. Patent 4,985,459 to Sunshine et at., issued January 15, 1991, 

25 incorporated by reference herein in its entirety. For detailed disclosure of the chemical 
structure, synthesis, side effects, etc. of non-steroidal anti-inflammatory agents, 

references may be had to standard texts, including Anti-Inflammatory and Anti
Rheumatic Drugs, K. D. Rainsford, Vol. I-III, CRC Press, Boca Raton (1985), and Anti

Inflammatory Agents. Chemistry and Pharmacology, I R. A. Scherrer, et at., Academic 

30 Press, New York (1974), both of which are incorporated by reference herein. 

Specific NSAIDs useful in the present invention include, but are not limited to: 

the oxicams, such as piroxicam, isoxicam, tenoxicam, sudoxicam, and CP-14,304; the 
salicylates, such as acetylsalicylic acid, disalcid, benorylate, trilisate, safapryn, solprin, 

diflunisal, and fendosal; the acetic acid derivatives, such as diclofenac, fenclofenac, 
3' indomethacin, sulindac, tolmetin, isoxepac, furofenac, tiopinac, zidometacin, 

acematacin, fentiazac, zomepiract, clidanac, oxepinac, and felbinac; the fenamates, such 
as mefenamic, meclofenamic, flufenarnic, niflumic, and tolfenamic acids; the propionic 
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acid derivatives, such as ibuprofen, naproxen, benoxaprofen, flurbiprofen, ketoprofen, 

fenoprofen, fenbufen, indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen, 

miroprofen, tioxaprofen, suprofen, alminoprofen, and tiaprofenic; and the pyrazoles, 

such as phenybutazone, oxyphenbutazone, feprazone, azapropazone, and trimethazone. 

s Mixtures of these NSAIDs may also be employed, as well as the pharmaceutically· 
acceptable salts and esters of these agents. 

Another class ofNSAIDs are disclosed in U.S. Patent No. 4,708,966, Loomans, 
et al., issued November 24, 1987. This patent discloses a class of non-steroidal anti· 
inflammatory compounds which comprise specifically substituted phenyl compounds, 

10 especially substituted 2.6-di-tert-butyl phenol derivatives. For example, compounds 

selected from 4-(4'-pentyn-3'-one)-2,6-dH-butylphenol; 4-(5'-hexynoyl)-2,6-di+ 

butyl phenol; 4-((S)·(-)-3' -methyl-S' -hexynoyl)-2,6-di-!-butyl-phenol; 4-((R)-( + )·3'

methyl-5'-hexynoyl)-2,6-di-!·butylphenol; and 4-(3',3'-dimethoxypropionyl)-2,6-di+ 
butyl phenol are useful in the present invention. 

15 Examples of preferred NSAIDs useful in the present invention include, but are 
not limited to: acetylsalicylic acid, ibuprofen, fenbuprofen, fenoprofen, flurbiprofen, 
indomethacin, ketoprofen, naproxen, their pharmaceutically-acceptable salts, 
enantiomers thereof, and mixtures thereof. Ibuprofen, indomethacin, acetylsalicylic · 
acid, and naproxen are especially preferred for use in the present invention. 

20 NSAIDs are administered in a gastropathic amount. The term ~ gastropathic 

amount", as used herein, refers to a level and frequency of administration of NSAID 
which is sufficient to produce gastropathy, e.g. mucosal damage as judged by fiberoptic 
endoscopy, in normal subjects after a one week course of therapy. Such an amount will 
vary depending on the particular NSAID being administered, the size and/or condition 

25 of the subject receiving treatment and/or other medical factors determined by the 
administering physician. The gastropathic amounts for specific NSAIDs are known in 

the art. For example, acetylsalicylic acid administered at a levels of about 2.4 to 3.9 

grams per day for one week will consistently produce mucosal injury without causing 

complications. Gastropathic amounts for other NSAIDs are levels which produce 
30 comparable gastropathy to the gastropathy produced by the acetylsalicylic acid levels 

disclosed herein. 
The following publications provide greater detail on gastropathy and NSAIDs, 

and are incorporated herein by reference in their entireties: Heigh, R 1., "Use of 
NSAIDs. An Assault on the Upper Gastrointestinal Tract", Postgraduate Medicine, 

35 96(6):63-68 (Nov. I, 1996); Levi, S., eta!., "Non-Steroidal Anti-Inflammatory Drugs: 

How Do They Damage the Gut?", British Journal of Rheumatology, 33(7):605-612 
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(July 1994); and Bower, P. R., "Non-Steroidal Anti-Inflanunatory Drugs", British 
Journal ofRheumatology. 32 Suppl. 4:35-38 (June 1993). 

In the present invention, the duration ofNSAID administration is for up to about 

14 days, and preferably for from I about to about I 0 days. The duration of 

s administration should be less than that associated with the development of 
complications. Therefore, the most preferred duration of administration of the NSAID 

is from about I to about 7 days. In addition to the publications mentioned in the 
preceding paragraph, complications associated with NSAID usage are discussed in 

Fenn, G. C., "Review Article: Controversies in NSAID-induced Gastroduodenal 
10 Damage--Do They Matter?", Alimentary Pharmacology and Therapeutics, 8(1):15-26 

(Feb. 1994), incorporated herein by reference in its entirety. 

Antimicrobial 
The present inventions also include administration of a theraputically effective 

amount of each of one or more antimicrobials, per day. As used herein, the tenn 

IS "antimicrobial" refers to one or more antimicrobial agents, other than and in addition to 
bismuth, which are effective against H pylori. The tenn "therapeut~cally effective 
amount", as used herein, refers to a level which is commonly known in the art and 
recognized and utilized by the medical community. 

Typically, according to the present invention, each of the one or more 

20 antimicrobials is administered at a level of from about I 00 milligrams to abOut I 0,000 
milligrams, per day, for from about I to about 28 days. Preferably, each of the one or 
more antimicrobials is administered at a level of from about I 00 milligrams to about 
8000 milligrams per day, and more preferably at from about 100 milligrams to about 
5000 milligrams per day. It is also preferred that each of the antimicrobials is 

2s administered for from about I to about 21 days, more preferably for from about I to 

about 14 days, and most preferably for from about 7 to about I 0 days. 

The specific dosage of antimicrobial(s) to be administered, as well as the · 

duration of antimicrobial(s) treatment, are mutually dependent, and will also depend 

upon such factors as the specific antimicrobial used, the number of antimicrobials used 
JO in the treatment, the resistance pattern of the infecting organism to the antimicrobial 

used, the ability of the antimicrobial to reach minimum inhibitory concentrations at the 
site of the infection, the nature and extent of other infections (if any), the personal 
attributes of the subject, compliance with the treatment regimen, and the presence and 

severity of any side effects of the treatment. Therefore, in the case of prevention or 

JS treatment with more than one antimicrobial, the duration of administration should 

depend on the type of antimicrobial rather than the administration of the antimicrobials 

for the same number of days. 
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A wide variety of antimicrobials are useful in this invention. As used herein, the 
term "antimicrobial" refers to any naturally-occurring, synthetic or semi-synthetic 

compound or composition or mixture thereof, which is safe for human use as used in the 

methods of this invention, and is effective in killing or substantially inhibiting R pylori 

s when used according to the present inventions. Antibiotics are preferred for use herein. 

Antibiotics can be generally classified by chemical composition, into the 
following principal groups: the aminoglycosides, such as gentamicin, neomycin, 

kanamycin, and streptomycin; the macrolides, such as erythromycin, clindamycin, and 
rifampin; the penicillins, such as penicillin G, penicillin V, ampicillin and amoxycillin; 

10 the polypeptides such as bacitracin and polymyxin; the tetracyclines such aS 
tetracycline, chlortetracycline, oxytetracycline and doxycycline; the cephalosporins such 
as cephalexin and cephalothin; quinolones such as ciprofloxacin, norfloxacin and 
ofloxacin; and such miscellaneous antibiotics as chloramphenicol and clindamycin. 

These antibiotics can generally be said to function in one of four ways: inhibition of 
IS cell wall synthesis, alteration of cell wall permeability, inhibition of protein synthesis or 

inhibition of nucleic acid synthesis. 
Other antimicrobials useful herein include the sulfonamides; nitrofurans, such 

nitrofurazon, nitrofurantoin, and furazolidone; metronidazole, tinidazole, and 
nimorazole. Antimicrobials among those useful herein are described in Remington's 

20 Pharmaceutical Sciences, 18th Edition, pp. 1173-1232 (1990), which is incorporated 

herein by reference. 
While any of these antimicrobials may be used, penicillin, erythromycin, 

metronidazole, doxycycline, tinidazole, amoxycillin, ampicillin, tetracycline, 
nitrofurantoin, and mixtures thereof are among the preferred antimicrobials for use in 

2S the present invention. 
As stated above, the specific preferred quantity of antimicrobial and duration of 

treatment used in the methods of this invention will, in addition to other factors, depend 

upon the particular antimicrobial used and its pharmacology. In general, though, the 
tetracyclines are preferably administered at a level of from about 1 00 milligrams to 

30 about 2,000 milligrams per day. Macrolides (such as erythromycin) are preferably 

administered at a level of from about 1 ,000 milligrams to about 4,000 milligrams per 
day. Penicillins are preferably administered at a level of from about 500 milligrams to 

about 3,000 milligrams per day. The aminoglycosides (such as neomycin) are 

preferably administered at a level of from about 100 milligrams to about 8,000 
3S milligrams per day. Nitrofurans (such as nitrofurantoin) are administered preferably at 

levels of from about 100 milligrams to about 800 milligrams per day. Preferably, 
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metronidazole is administered at a level of from about 500 to about 2,000 milligrams 
per day. 

The specific method of administering the antimicrobial, according to the 

processes of this invention, may depend upon such factors as the particular 

' antimicrobial(s) used, the site of infection, the amount of antimicrobial(s) to be 

administered per day, the presence of any adverse side effects, and the interactions (if 

any) between the antimicrobial(s) and the bismuth. Thus, the antimicrobial(s) may be 

administered under the process of this invention by single daily doses, or by 

administration in two, three, four, or more doses per day. 

to Antisecretory Agents 

The present invention can optionally include one or more antisecretory agents. 

The term "antisecretory agent", as used herein, refers to agents selected from the group 

consisting of H2 receptor antagonists, proton pump inhibitors, and mixtures thereof. 

These agents are administered in a therapeutically effective amount. The term 

15 "therapeutically effective amount", as used herein, refers to a level which is commonly 

known in the art and recognized and utilized by the medical community. Such an 

amount will vary depending on the particular agent(s) administered, the size and/or 

condition of the individual receiving treatment or other medical factors determined by 

the administering physician. 

20 H2 receptor antagonists are disclosed fully in U.S. Patent No. 5,294,433 to 

Singer et al., issued March 15, 1994, incorporated herein by reference in its entirety. 

Preferred H2 receptor antagonists include cimetidine, etintidine, ranitidine, ICIA-5165, 

tiotidine, ORF-17578, luptidine, donetidine, famotidine, rozatidine, pifatidine, 

lamtidine, BL-6548, BMY-25271, zaltidine, nizatidine, mifentidine, BMY-52368,SKF-

25 94482, BL-6341A, ICI-162846, ramixotidine, Wy-45727, SR-58042, BMY-25405, 

loxidine, DA-4634, bisfentidine, sufotidine, ebrotidine, HE-30-256,0-16637, FRG-

8813, FRG-8701, impromidine, L-643728, HB-4-08, and mixtures thereof .. 

Preferred for use in the present invention are cimetidine, ranitidine, famotidine, 

roxatidine, nizatidine, mifentidine, and mixtures thereof. Most preferred are cimetidine 

30 and ranitidine. 

Proton pump inhibitors are described in greater detail in the following 

publications, which are incorporated by reference herein in their entireties: U.S. Patent 

No. 4,786,505 to Lovgren, issued November 22, 1988; U.S. Patent No. 4,255,431 to 

Junggren, issued March 10, 1981; and U.S. Patent No. 4,853,230 to Lovgren, issued 

35 August I, 1989. Preferred for use in the present invention are omeprazole, lansoprazole, 

pantoprazole, and mixtures thereof. Most preferred is omeprazole. 
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Antisecretory agents may be administered for from about 1 to about 42 days, 

preferably for up to about 28 days, and most preferably for up to about 14 days. 

Phannaceutically Acceptable Carriers 

The compositions of the present invention may contain optional components 

s which affect the physical and therapeutic characteristics of the present compositions. In 

particular, a variety of phannaceutically-acceptable carriers and excipients may be 

included, depending upon the particular dosage form to be used. Various oral dosage 

forms can be used, including such solid forms as tablets, capsules, granules and bulk 

powders. Tablets can be compressed, tablet triturates, enteric-coated, sugar coated, 

10 film-coated or multiple compressed, containing suitable binders, lubricants, diluents, 

disintegrating agents, coloring agents, flavoring agents, flow-inducing agents and 

melting agents. Liquid oral dosage forms include aqueous solutions, emulsions, 

suspensions, solutions, and/or suspensions reconstituted from non-effervescent granules 

and effervescent preparations reconstituted from effervescent granules, containing 

IS suitable solvents, preservatives, emulsifying agents, suspending agents, diluents, 

sweeteners, melting agents, coloring, and flavoring agents. 

Specific examples of phannaceutically-acceptable carriers and excipients that 

may be used to formulate oral dosage forms of the present invention are described in U. 

S. Patent 3,903,297, Robert, issued September 2, 1975, incorporated by reference 

20 herein. Techniques and compositions for making dosage forms useful herein are 

described in the following references, all incorporated by reference herein: 7 Modern 

Phannaceutics, Chapters 9 and 10 (Banker and Rhodes, editors, 1979); an Lieberman, et 

a!., Phannaceutical Dosage Forms: Tablets (1981 ); and Ansel, Introduction to 

Pharmaceutical Dosage Forms (2d edition, 1976). 

2s The compositions of this invention may be used according to the methods of this 

invention by administering the composition from I to 4 times per day, and preferably 

from 1 to 2 times per day; for from I to 28 days, preferably for from about 1 to about 21 

days, and most preferably for from about 1 to about 14 days. The specific frequency of 

administration will depend upon such factors as the specific NSAID, bismuth 

30 compound or composition and antimicrobial(s) used, the levels at which the 

components are incorporated in the composition, the nature and severity of the 

condition to be treated, and the nature of any concurrent therapy, if any. 

Method ofUse 

The methods of the present invention comprise the treatment of a hwnan or 

Js lower animal subject having a gastrointestinal disorder caused or mediated by 

Helicobacter pylori comprising administering to the subject bismuth, a non-steroidal 
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anti-inflammatory drug, and one or more antimicrobials. The present method may 

further comprise the administration of one or more antisecretory agents. 

As used herein, the term "administering" refers to any method which, in sound 

medical practice delivers the compounds or compositions used in this invention to the 

s subject to be treated in such a manner so as to be effective in the treatment of the 

gastrointestinal disorder. Preferably, the bismuth, NSAID, antimicrobial(s) and 

antisecretory agent(s), if present, are administered orally. 

The present invention encompasses methods wherein the administering of 

bismuth, the NSAID, the antimicrobial(s) and optionally the antisecretory agent(s) are 

to performed simultaneously (beginning and ending on the same day), concurrently 

(overlapping but not of the same duration of administration), or consecutively 

(sequential, but where the course of treatment is substantially continuous). Preferably, 

the bismuth, NSAID and antimicrobial are administered concurrently and administration 

for bismuth, the NSAID and the antimicrobial is commenced on the same day. 

IS Additionally, if one or more antisecretory agents are also present, it is preferred that the 
bismuth and the antisecretory agent(s) are administered simultaneously. 

The following non-limiting examples illustrate the composition and methods of 

use of the present invention. 

EXAMPLE I 

20 An asymptomatic young volunteer identified as having H. pylori infection 

through the results of a mass screening, is treated by a method of the present invention. 

The subject is orally administered approximately 2500 milligrams of bismuth in the 

form of bismuth subcitrate ("DeNol", sold by Brocades) in four equal doses, for 28 

days; approximately 100-200 milligrams of indomethacin daily, in four equal doses, for 

25 about 14 days; and approximately I gram of erythromycin daily, in two equal doses, for 

about 14 days. One to two months later, a diagnostic test performed on the volunteer 

shows no evidence of H. pylori. 

In the above example, tripotassium dicitrato bismuthate, bismuth tartrate, 

bismuth citrate, and bismuth subnitrate are substituted, respectively, for bismuth 

JO subsalicylate, with substantially similar results. 

EXAMPLE II 

A human subject is suffering from chronic active gastritis. A diagnostic test 

reveals the presence of H pylori. The individual is treated by orally administering 

approximately 2100 milligrams of bismuth daily, in the form of bismuth subsalicylate, 

35 ("Pepto-Bismol®", sold by The Procter & Gamble Company), in four equal doses, for 

about 14 days; approximately 3.9 grams of acetylsalicylic acid daily, in three equal 

doses, for about 14 days; approximately 20 milligrams of omeprazole daily, for 14 days; 
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approximately 1000 milligrams of metronidazole daily, in four equal doses, for 14 days; 
and approximately 2000 milligrams of tetracycline daily in four equal doses, for 14 

days. Administration of all agents are commenced on the same day. One to two months 
later, the diagnostic test is repeated. The results show no evidence of H. pylori. 

s EXAMPLE III 
A human subject is suffering from non-ulcer dyspepsia. A biopsy of the gastric 

mucosa is taken from the stomach of the subject. Analysis of the biopsy sample 

indicates the presence of urease in the sample and the presence of H. pylori in the 

stomach of the subject. The subject is given approximately 1200 milligrams of bismuth 

10 daily, (administered as bismuth subsalicylate in the composition Pepto-Bismol®, sold 
by The Procter & Gamble Company), in four equal doses, for about 21 days; 1200-3200 

milligrams of ibuprofen daily, in three to four equal doses, for about 7 days; 150 
milligrams of ranitidine daily, in two equal doses, for about 21 days; and 500 
milligrams of metronidazole daily, in four equal doses, for about 14 days. 

IS Administration of all agents are commenced on the same day. A biopsy sample taken 

and analyzed one to two months later shows no evidence of H. pylori. 
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WHAT IS CLAIMED IS: 

1. A composition for treating a gastrointestinal disorder caused or mediated by 

Helicobacter pylori comprising: 

a) from 50 milligrams to 5000 milligrams, per day, of bismuth; 

b) a gastropathic amount of a non-steroidal anti-inflammatory drug; 

c) a therapeutically effective amount of each of one or more 
antimicrobials; and 

d) pharmaceutically acceptable carriers. 

2. The composition of Claim 1 further comprising a therapeutically effective amount 

of one or more antisecretory agents selected from the group consisting of H2 

receptor antagonists, proton pump inhibitors and mixtures thereof. 

3. The composition of Claim 1 or 2 wherein the antisecretory agents are selected 

from the group consisting of cimetidine, ranitidine, famotidine, roxatidine, 

nizatidine, mifentidine, omeprazole, lansoprazole, pantoprazole, and mixtures 

thereof. 

4 The composition of any of Claims 1.3 wherein the bismuth is selected from the 

group consisting of bismuth aluminate, bismuth subcarbonate, bismuth subcitrate, 

bismuth citrate, tripotassium dicitrato bismuthate, bismuth subgallate, bismuth 

sub salicylate, bismuth tartrate, and mixtures thereof and is administered at a level 

of from 50 milligrams to 2500 milligrams, per day for up to 28 days. 

5. The composition of any of Claims 1-4 wherein the non-steroidal anti

inflammatory drug is selected from the . group consisting of ibuprofen, 

indomethacin, acetylsalicylic acid, and naproxen and wherein it is administered 

for up to 14 days, the one or more antimicrobials are administered for 1 to 21 

days, and the one or more antisecretory agents are administered for up to 28 

days. 

6. The composition of any of Claims 1-5 wherein the one or more antimicrobials are 
selected from the group consisting of penicillin, erythromycin, metronidazole, 

doxycycline, tinidazole, amoxycillin, ampicillin, tetracycline, nitrofurantoin, and 

mixtures thereof. 
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7. The use of the compositions of any of Claims 1-6 for the manufacture of a 
composition for treatment of a human or lower animal subject having a 
gastrointestinal disorder caused or mediated by Helicobacter pylori comprising 
administering to the subject from 50 milligrams to 5000 milligrams of bismuth, 

per day, for from 1 to 42 days; a gastropathic amount of a non-steroidal anti
inflammatory drugs for up to 14 days; and a therapeutically effective amount of 
each of one or more antimicrobials for from 1 to 21 days. 

8. The use of the compositions of any of Claims 1-7 for the manufacture of a 
composition comprising a therapeutically effective amount of one or more 
antisecretory agents which are selected from the group consisting of Hz receptor 

antagonists, proton pump inhibitors and mixtures thereof. 

9. The use of the compositions of any of Claims 1-8 for the manufacture of a 
composition wherein the antisecretory agents are selected from the group 

consisting of cimetidine, ranitidine, famotidine, roxatidine, nizatidine, mifentidine, 

omeprazole, lansoprazole, pantoprazole, and mixtures thereof and wherein the 
antisecretory agents are administered for up to 28 days and the one or more 
antimicrobials are administered for 1 to 14 days. 

10. The use of the compositions of any of Claims 1-9 for the manufacture of a 
composition wherein the bismuth is selected from the group consisting of bismuth 

aluminate, bismuth subcarbonate, bismuth subcitrate, bismuth citrate, 

tripotassium dicitrato bismuthate, bismuth subgallate, bismuth subsalicylate, 

bismuth tartrate, and mixtures thereof and wherein the bismuth is administered at 
a level of from SO milligrams to 2500 milligrams, per day for up to 28 days. 

11. The use of the compositions of any of Claims 1-10 for the manufacture of a 
composition wherein the non-steroidal anti-inflammatory drug is selected from 
the group consisting of ibuprofen, indomethacin, acetylsalicylic acid, and 

naproxen and wherein the one or more antimicrobials are selected from the group 

consisting of penicillin, erythromycin, metronidazole, doxycycline, tinidazole, 
amoxycillin, ampicillin, tetracycline, nitrofurantoin, and mixtures thereof. 
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OMEPRAZOLESOD~SALT 

Field of the invention 

This invention relates to a novel form of 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-

pyridffiyl)methyl)sulfinyl]-lH-benzimidazole, known under the generic name omeprazole. 

More specifically, it relates to a novel form of the sodium salt of omeprazole, namely a 

well-defined omeprazole sodium monohydrate salt, hereinafter referred to as omeprazole 

sodium form B, and its use in the treatment of gastrointestinal disorders, pharmaceutical 

10 compositions containing it and preparation thereof. 

Background of the invention and prior art 

The compound 5-methoxy-2-[[ ( 4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl]-1 !!· 
1' benzimidazole having the generic name omeprazole, as well as therapeutically acceptable 

salts thereof, are described in EP 5129. The specific a11caline salts of omeprazole, such as 

the sodium salt, are disclosed in EP 124 495. The omeprazole sodium salt produced 

according to examples 1 and 2 ofEP 124 495 is a mixture of crystal forms and amorphous 

material. One of the crystal forms present in this mixture, hereinafter referred to as 

20 omeprazole sodium form A, is a hydrate with one to two water molecules, of which one 

water molecule is strongly bound in the crystal structure while the other is easily removed 

by drying. The resulting dried substance containing one strongly bound water molecule is 

very hygroscopic and absorbs water rapidly under normal conditions. 

2s Omeprazole is a proton pump inhibitor, i.e. effective in inhibiting gastric acid secretion, 

and is useful as an antiulcer agent. In a more general sense, omeprazole may be used for 

treatment of gastric-acid related diseases in mammals and especially in man. 
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Brief description of the drawings 

Figure I is an X-ray powder c:litli'actogram of omeprazole sodium form B. 

Figure 2 is an X-ray powder diffi:actogram of omeprazole sodium form A. 

Figure 3 is an X-ray powder diffi:actogram of omeprazole sodium prepared according to 

prior art. 

Description of the invention 

10 It has surprisingly been found that the sodium salt of omeprazole exists in a number of 

different crystal forms. It is an object of the present invention to provide a well-defined, 

thermodynamically stable at ambient temperature, and industrially useful form of 

omeprazole sodium, namely omeprazole sodium form B. Another object of the present 

invention is to provide a process for the preparation of omeprazole sodium form B, 

1s substantially free from other forms of the sodium salt of omeprazole. X-ray powder 

diffi:action (XRPD) is used as a method of differentiating omeprazole sodium form B from 

other forms of the sodium salt of omeprazole. 

It has been found that the sodium salt of omeprazole may crystallize in at least two 

20 different crystal forms, of which omeprazole sodium form B is one. One other form is 

omeprazole sodium form A with one to two moles of water. Omeprazole sodium form A is 

one of the crystal forms present in the mixture of crystal forms and amorphous material 

obtained in example I and example 2 in EP 124 495. However, there is no omeprazole 

sodium form B present in the mixture of forms obtained when preparing omeprazole 

2s sodium salt as described in either example 1 or example 2 in EP 124 495. 

Omeprazole sodium form B is a crystalline form exhibiting advantageous properties, such 

as being well-defined, stable, and being a true monohydrate crystal form. Omeprazole 

sodium form B is thermodynamically more stable than omeprazole sodium form A. 

Jo Omeprazole sodium form B is essentially non-hygroscopic and can therefore in industrial 
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processes, such as pharmaceutical manufacturing processes, be charged in a fixed amount 

in contrast to omeprazole sodium form A which must be charged in amounts calculated 

from a recent assay of omeprazole or indirectly from a recent assay of its water content. 

Other advantages include easier preparation and higher reproducibility between batches. 

This is especially important in production scale and leads to a higher production capacity. 

Omeprazole sodium form A, which is thermodynamically unstable, can under certain 

storing conditions be completely or partly converted to omeprazole sodium form B. 

Omeprazole sodium form B is thereby characterized in being thermodynamically more 

to stable than omeprazole sodium form A and any other form of omeprazole sodium prepared 

according to prior art. Omeprazole sodium form B is further characterized as being 

essentially non-hygroscopic. 

With the expression "any other form" is meant anhydrates, hydrates, solvates and 

ts amorphous materials, including polymorphs disclosed in the prior art. Examples of any 

other forms of sodium salts of omeprazole includes, but are not limited to, anhydrates, 

monohydrates, dihydrates, sesquihydrates, trihydrates, alcoholates and polymorphs or 

amorphous forms thereof. 

20 Omeprazole sodium form B is characterized by the positions and intensities of the peaks in 

the X-ray powder diffractogram, as well as by the unit cell parameters which have been 

calculated from the peak positions. The corresponding data for omeprazole sodium form A 

are totally different, whereas form B is easily distinguishable from fdhn A. 
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Omeprazole sodium form 8 according to the present invention is characterized in 

providing an X-ray powder diffraction pattern exhibiting substantially the following d

values; 

d-value/A relative d-value/A relative 

intensity intensity 

9.8 vs 3.37 w 

7.8 vw 3.25 vw 

6.7 s 3.17 vw 

6.5 s 3.14 w 

6.2 vw 3.12 m 

5.9 m 3.05 w 

5.8 vw 2.99 w 

5.4 w 2.98 m 

5.1 w 2.91 m 

4.6 m 2.89 m 

4.5 m 2.79 vw 

4.3 s 2.62 vw 

4.1 m 2.59 vw 

3.96 m 2.50 vw 

3.92 m 2.45 vw 

3.71 s 2.40 vw 

3.60 w 2.37 vw 

3.43 vw 2.28 vw 

Omeprazole sodium form 8 according to the present invention is characterized by having a 

monoclinic unit cell with parameters 

a= 15.09 A, b = 12.83 A, c = 9.82 A, p = 94.4•. 
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According to the invention there is further provided a process for the preparation of 

omeprazole sodium form B as well as a process for the preparation of omeprazole sodium 

formA. 

Omeprazole sodium form B can also be characterized by FT -IR. 

Omeprazole sodium form B is prepared by treating omeprazole with an aqueous base, Na+ 

a·, wherein Na denotes sodium and B denotes hydroxide or alkoxide, in an appropriate 

solvent, such as isopropanol optionally containing some water, at ambient temperatUre. 

10 Once the mixing has taken place the total mixture may be agitated, for example stirred, for 

a further period of time, e.g. about 0-2 hours, at ambient temperature. The crude mixture 

may optionally be filtered at this stage. Seeds of omeprazole sodium form B may be added 

to the crystallization solution in order to induce the crystallization. The slurry is thereafter 

further agitated for a time period of about 10-24 h to ensure as complete crystallization as 

15 possible. It is also possible to cool the mixture in order to complete the crystallization and 

thereby improving the yield. The omeprazole sodium form B is thereafter separated, for 

example by filtration or centrifugation, followed by washing with an appropriate solvent, 

preferably the same solvent as used above, and thereafter dried to constant weight. 

20 Omeprazole sodium form B may also be prepared by recrystallizing the sodium salt of 

omeprazole of any form, or mixtures thereof, in an appropriate solvent such as ethanol or 

isopropanol, optionally containing some water. 

The omeprazole sodium form B obtained according to the present invention is substantially 

2s free from other forms of sodium salts of omeprazole, such as omeprazole sodium form A. 

The compound of the invention, i.e. omeprazole sodium form 8, prepared according to the 

present invention is analyzed, characterized and differentiated from omeprazole sodium 

form A by X-ray powder diffraction, a technique which is known per se. Another suitable 
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technique to analyze, characterize and differentiate omeprazole sodium form B from 

omeprazole sodium form A is by conventional FT -IR. 

The amount of water in omeprazole sodium form Band omeprazole sodium form A is 

s determined by thermogravimetric analysis, a technique which is known per se. The water 

content can also be determined by Karl Fischer. 

Omeprazole sodium form B is effective as a gastric acid secretion inhibitor, and is useful as 

an antiulcer agent. In a more general sense, it can be used for treatment of gastric-acid 

10 related conditions in mammals and especially in man, including e.g. reflux esophagitis, 

gastritis, duodenitis, gastric ulcer and duodenal ulcer. Furthermore, it may be used for 

treatment of other gastrointestinal disorders where gastric acid inhibitory effect is desirable 

e.g. in patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in patients with 

symptomatic gastro-esophageal reflux disease, and in patients with gastrinomas. The 

ts compound of the invention may also be used in patients in intensive care situations, in 

patients with acute upper gastrointestinal bleeding, pre- and postoperatively to prevent 

aspiration of gastric acid and to treat stress ulceration. Further, the compound of the 

invention may be useful in the treatment of psoriasis as well as in the treatment of 

Helicobacter infections and diseases related to these. The compound of the invention may 

20 also be used for treatment of inflammatory conditions in mammals, including man. 

Any suitable route of administration may be employed for providing the patient with an 

effective dosage of omeprazole sodium form B according to the invention. For example, 

peroral or parenteral formulations and the like may be employed. Dosage forms include 

2s capsules, tablets, dispersions, solutions, suspensions and the like. Omeprazole sodium form 

B is, because of it being highly soluble in water, especially suitable for parenteral 

formulations, such as for intravenous administration. 

According to the invention there is further provided a pharmaceutical composition 

10 comprising omeprazole sodium form a·, as active ingredient, in association with a 
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pharmaceutically acceptable carrier, diluent or excipient and optionally other therapeutic 

ingredients. Compositions comprising other therapeutic ingredients are especially of 

interest in the treatment of Helicobacter infections. The invention also provides the use of 

omeprazole sodium form B in the manufacture of a medicament for use in the treatment of 

a gastric-acid related condition and a method of treating a gastric-acid related condition 

which method comprises administering to a subject suffering from said condition a 

therapeutically effective amount of omeprazole sodium form B. 

The compositions of the invention include compositions suitable for peroral or parenteral'· 

10 administration. The compositions may be conveniently presented in unit dosa~e forms, and 

prepared by any methods known in the art of pharmacy. 

Combination therapies comprising omeprazole sodium form B and other active ingredients 

in separate dosage forms may also be used. Examples of such active ingredients include 

1s anti-bacterial compounds, non-steroidal anti-inflammatory agents, antacid agents, alginates 

and prokinetic agents. 

In the practice of the invention, the most suitable route of administration as well as the 

magnitude of a therapeutic dose of omeprazole sodium form B in any given case will 

20 depend on the nature and severity of the disease to be treated. The dose, and dose 

frequency, may also vary according to the age, body weight, and response of the individual 

patient. Special requirements may be needed for patients having Zollinger-Ellison 

syndrome, such as a need for higher doses than the average patient. Children and patients 

with liver diseases as well as patients under long term treatment will generally benefit from 

2s doses that are somewhat lower than the average. Thus, in some conditions it may be 

necessary to use doses outside the ranges stated below. Such higher and lower doses are 

within the scope of the present invention. 

In general, a suitable dose range for parental administration is from 10 mg to 300 mg, and 

lO preferably from 20 mg to 80 mg. 
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A suitable oral dosage form may cover a dose range from 5 mg to 300 mg total daily dose, 

administered in one single dose or equally divided doses. A preferred dosage range is from 

10 mg to 80 mg. 

The compound of the invention may be combined as the active component in intimate 

admixture with a pharmaceutical carrier according to conventional techniques, such as th.e 

oral formulations described in WO 96/01623 and EP 247 983, the disclosures of which are 

hereby incorporated as a whole by reference. 

10 The examples which follow will further illustrate the preparation of the compound of the 

invention, i.e. omeprazole sodium form B, but are not intended to limit the scope of the 

invention as defined hereinabove or as claimed below. 

Examples 

IS 

Example 1 

Preparation of omeprazole sodium form B from omeprazole 

20 120 gram ofomeprazole, 480 ml of isopropanol and 13.2 gram ofNaOH(s) dissolved in 

26.7 gram of water, was added to a 3-necked glass vessel. The sluny wa.S stirred for an 

additional40 minutes at ambient room temperature. The obtained solution was filtered 

through a clarifying filter and the filter was washed with 20 ml of isopropanol. The 

isopropanol wash was combined with the previous isopropanol solution containing the 

2s product. The solution was seeded with 6 gram of omeprazole sodium form B in 25 m1 of 

isopropanol. The sluny was stirred for an additional25 hours and the product was filtered 

and dried at 4o•c. 

Yield 84.5 %. 
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Example2 

Preparation of omeprazole sodium form B from omeprazole sodium form A 

30 gram of omeprazole sodium fonn A, prepared according to example 3 below, and 25 ml 

of ethanol was added to a 3-necked glass vessel. The sluny was seeded with omeprazole . 

sodium fonn B and then stirred for an additional 24 hours at room temperature. The 

product was then filtered and dried at 50°C. 

Yield: 80% 

Example3 

Preparation of omeprazole sodium form A from omeprazole 

14.8 kg sodium hydroxide was dissolved in 42 I water in a separate vessel. 

120 kg omeprazole was added to 9271 isopropanol in a 4000 I glass lined reactor. The 

aqueous sodium hydroxide was charged to the sluny. Omeprazole was dissolved and the 

20 clear solution was filtered in a closed pressure filter to a 1200 I glass lined reactor. The 

solution was heated and 228 I methanol was charged at 50 •c to initiate the crystallization. 

The batch was seeded with a sluny of 1.2 kg omeprazole sodium methanol wet in 

isopropanol. The solution was cooled from 51 •c to- 8 •c. The fonned sluny was kept at 

- 8 to • 9 •c for 4 hours with moderate stirring. Centrifuged substance was flushed with a 

2s cool mixture of isopropanol and methanol, 76 I and 20 I respectively, and then dried in a 

rotary dryer at approximately 35 mbar with a jacket temperature of 65 •c. Dried substance 

was de-lumped in a mill. 

Yield: 126.0 kg omeprazole sodium methanol wet. 

30 
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-
A sample of the omeprazole sodium methanol wet (32.3 kg) was charged into a rotary 

dryer. An equilibration process with steam in order to remove methanol was performed at 

39 • 87 mbar and with a jacket temperature of SO °C. The equilibration process took 3 days. 

Equilibrated substance was de-lumped in a mill. 

s Yield: 25.7 kg 

Example4 

Characterization of omeprazole sodium form B and omeprazole sodium form A using 

to X-ray powder diffraction (XRPD) 

X-ray powder diffraction analysis was performed according to standard methods which can 

be found in e.g. Bunn, C. W. (1948), Chemical Crystallography, Clarendon Press, London; 

or Klug, H.P. & Alexander, L. E. (1974), X-Ray Diffraction Procedures, John Wiley and 

IS Sons, New York. The unit cell parameters for form A and B have been calculated from the 

X-ray powder diffractograms using the program "TREOR" by Wemer,P.-E., Eriksson,L. 

And Westdahl,M., J. Appl. Crystallogr. 18 (1985) 367-370. The fact that the positions of 

all peaks in the diffi·actograms for form A and form B may be calculated using the 

respective unit cell parameters, proves that the unit cells are correct and that the 

zo diffractograms are indicative of the pure forms. The diffractogram of omeprazole sodium 

form B, prepared according to Example 1 in the present application, is shown in Figure 1 

and the diffractogram of omeprazole sodium form A, prepared according to Example 3, is 

shown in Figure 2. 

zs The peaks, identified with d-values calculated from the Bragg formula and intensities, have 

been extracted from the diffractograms for form A, form B and from the diffractogram 

obtained from material produced according to prior art, and are given in Table 1. In this 

table the unit cell parameters for forms A and B are also given. The relative intensities are 

less reliable and instead of numerical values the following definitions are used; 

30 
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%Relative Intensity Definition 

25-100 vs (very strong) 

10-25 s (strong) 

3-10 m (medium) 

1-3 w (weak) 

<1 vw (very weak) 

Some additional very weak peaks found in the diffractograms have been omitted from table 

1. 

Reference Example A 

Preparation of omeprazo/e sodium according to prior art in accordance with the method 

described in Example 2 in EP 124 495 

Omeprazole (1300 g; 3.77 mol) was added under vigorous mechanical stirring to a mixture 

oftetrahydrofurane (13 L) and 50% aqueous NaOH (296 g, 3.7 mol) and stirring was 

continued for 45 min. Trichloroethylene (5.7 L) was added and stirring was continued over 

night at room temperature. The mixture was cooled to +5°C and then stirred for 3 h. The 

20 precipitate was filtered off and the filter cake was washed with trichloroethylene (5 L) and 

dried under reduced pressure at so•c giving omeprazole sodium salt (1314 g, 95%), m.p. 

2os-210 •c. 

The product was analyzed using X-ray powder diffraction and gave the diffractogram 

2$ depicted in Figure 3 and given above in Table 1. Some additional very weak peaks found 

in the diffractograms have been omitted from Table 1. 
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Table I. X-ray powder diffraction data for omeprazole sodium fonn A. fonn B and 

according to prior art. Only peaks below 20 "'40" have been included. 

All peaks noted for form A and fonn B can be indexed with the unit cells given below. 

s Unit cell fonn A: a"' 15.757 (3) A 

b= 8.126(1)A 

c= 15.671 (6) A 

P= 94.21 (2) • 

Unit cell fonn 8: a=15.086(6)A 

b= 12.835 (4) A 

c= 9.815 (3) A 

P= 94.41 (3)0 

Omeprazole sodium form Omeprazole sodium fonn Omeprazole sodium 

A B according to prior art 

d-value/A Relative d-value/A relative d-value/A Relative 

intensity intensity intensity 

17.8 vw 

15.6 vs 9.8 vs 15.5 VS 

13.9 vw 

10.2 vw 

8.9 m 

7.9 m 7.8 I vw 8.0 m 

7.2 m 6.7 s 7.2 m 

6.9 w 

6.8 w 6.5 s 6.8 w 

6.6 vw 6.2 vw 

6.5 w 5.90 m 6.5 vw 

6.4 vw 

6.2 vw 

5.91 vw 

5.83 w 

5.52 vw 
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Table 1, continued 

Omeprazole sodium fonn Omeprazole sodium fonn Omeprazole sodium · 

A B according to prior art 

d-value/A Relative d-value/A relative d-value/A Relative 

intensity intensity intensity 

5.35 vw 5.76 vw 5.37 w 

5.20 s 5.36 w 5.21 w 

5.15 m 

4.81 vw 

4.70 vw 5.12 w 4.70 vw 

4.63 vw 

4.40 vw 4.57 m 4.40 vw 

4.29 vw 4.46 m 

4.27 vw 

4.17 vw 4.29 s· 4.17 vw 

3.935 s 4.11 m 3.938 w 

3.846 vw 

3.831 w 3.963 m 

3.744 w 3.920 m 3.748 vw 

3.711 vw 

3.611 w 3.713 s 3.610 vw 

3.543 w 3.601 w 3.545 w 

3.522 w 3.431 vw 3.519 vw 

3.488 w 3.375 w 

3.464 vw 

3.411 vw 3.254 vw 3.410 vw 

3.304 vw 

3.256 vw 

3.151 vw 
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Table 1, continued 

Omeprazole sodium form Omeprazole sodium form Omeprazole sodium · 

A B according to prior art 

d-value/A Relative d-value/A relative d-value/A Relative 

intensity intensity intensity 

3.125 m 3.173 vw 3.125 vw 

3.079 vw 

3.021 vw 3.137 w 3.026 vw 

2.919 w 3.119 m 2.911 vw 

2.854 vw 

2.833 w 3.050 w 

2.775 vw 

2.676 vw 2.993 w 

2.626 vw 2.980 m 

2.606 vw 2.906 m 2.601 vw 

2.553 vw 

2.534 vw 2.892 m 

2.425 vw 2.793 vw 2.430 vw 

2.624 vw 

2.589 vw 

2.499 vw 

2.447 vw 

2.402 vw 

2.372 vw 

2.283 vw 
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CLAIMS 

1. Omeprazole sodium form B, characterized in being thermodynamically stable. 

2. Omeprazole sodium form B, characterized in being essentially non-hygroscopic. 

3. Omeprazole sodium form B according to claim 1 or claim 2, characterized in providing 

an X-ray powder diffraction pattern exhibiting substantially the following d-values and 

intensities; 

d-value/A relative d-value!A relative 

intensity intensity 

9.8 vs 3.37 w 

7.8 vw 3.25 vw 

6.7 s 3.17 vw 

6.5 s 3.14 w 

6.2 vw 3.12 m 

5.9 m 3.05 w 

5.8 vw 2.99 w 

5.4 w 2.98 m 

5.1 w 2.91 m 

4.6 m 2.89 m 

4.5 m 2.79 vw 

4.3 s 2.62 vw 

4.1 m 2.59 vw 

3.96 m 2.50 vw 

3.92 m 2.45 vw 

3.71 s 2.40 vw 

3.60 w 2.37 vw 

3.43 vw 2.28 vw 
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4. Omeprazole sodium form B according to any of claims 1-3, characterized by having a 

monoclinic unit cell with parameters 

a= 15.09 A, b = 12.83 A, c = 9.82 A, ~ = 94.4•. 

s 5. A process for the preparation of omeprazole sodium form B as defmed in any of claims 

1-4, which includes the step of; 

a) preparing the sodium salt of omeprazole by addition of an aqueous base to 

omeprazole in a solvent mixture comprising an alcohol and water, 

b) allowing the solution to crystallize, optionally using omeprazole sodium form B to 

to induce crystallization;, and 

IS 

c) isolating the omeprazole sodium form B thus obtained. 

6. A process according to claim 5, wherein said aqueous base used in step a) is sodium 

hydroxide. 

7. A process according to any of claims 5-6, wherein said alcohol used in step a) is 

isopropanol. 

8. A process for the preparation of omeprazole sodium form B as defined in any of claims 

20 1-4, comprising the steps of; 

a) dissolving omeprazole sodium of any form, or a mixture of any forms, in a solvent 

mixture comprising alcohol and water; 

b) allowing the solution to crystallize, optionally using omeprazole sodium form B to 

induce crystallization, and 

2s c) isolating the omeprazole sodium form B thus obtained. 

9. A pharmaceutical formulation comprising omeprazole sodium form Bas defined in any 

of claims 1-4 in admixture with a pharmaceutically acceptable excipient. 
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10. A phannaceutical formulation suitable for i.v. administration comprising omeprazole 

sodium form B as defined in any of claims 1-4 in admixture with a ph.armaceutically 

acceptable excipient. 

s 11. The use of omeprazole sodium form B as defined in any of claims 1-4, as active 

ingredient in the manufacture of medicament for use in treatment of gastrointestinal 

disorders. 

12. The use of omeprazole sodium form B as defined in any of claims 1-4 in the 

to manufacture of a phannaceutical formulation for i.v. administration. 

13 A method of treatment of gastrointestinal disorders which comprises administration of a 

therapeutically effective amount of omeprazole sodium form B as defined in any of claims 

1-4, to a patient suffering from gastrointestinal disorders. 
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MODIFIED RELEASE MUL TIPLE·UNITS COMPOSITIONS OF NON-STEROID ANTI· 

INFLAMMATORY DRUG SUBSTANCES (NSAIDs) 

The present invention relates to an oral pharmaceutical modified release multiple-units 

5 composition for the administration of a therapeutically and/or prophylactically effective 

amount of a non-steroid anti-inflammatory drug substance (in the following abbreviated 

"an NSAID substance") to obtain both a relatively fast or quick onset of the therapeutic 

effect and the maintenance of a therapeutically active plasma concentration for a 

relatively long period of time. The modified release multiple-units composition comprises 

1 0 at least two fractions of multiple units such as a first and a second fraction. The first 

fraction comprises individual units which are designed to quickly release the drug 

substance and the second fraction comprises individual units which are designed to 

slowly release the drug substance to enable a delayed and extended release of the drug 

substance. Typically, the second fraction comprises multiple units which are coated 

15 with a sustained release coating designed to release the drug substance in such a 

manner that the maintenance of a therapeutically active plasma concentration for a 

relatively long period of time are obtained. By suitable adjustment of the release pattern 

of the at least first and second fraction a composition is obtained which is adapted to 

once· or twice-a-day administration. 

20 

TECHNICAL BACKGROUND 

Drug levels can be maintained above the lower level of the therapeutic plasma 

concentration for longer periods of time by giving larger doses of conventionally 

25 formulated dosage forms. However, it is not a suitable approach to increase dosage as 

such doses may produce toxic and undesired high drug levels. Alternatively, another 

approach is to administer a drug at certain intervals of time, resulting in oscillating drug 

levels, the so-called peak and valley effect. This approach is generally associated with 

several potential problems, such as a large peak (toxic effect) and valley (non-active 

30 drug level) effect, and a lack of patient compliance leading to drug therapy inefficiency 

or failure. If, however, the plasma concentration is kept constant over the therapeutic 

level using conventional tablets, an unacceptably high daily dosage is required if the 

active substance is not administered very frequently. 
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Controlled release compositions are known which are designed to rapidly release a 

fraction of a total drug dose. This loading dose is an amount of a drug which will 

provide a desired pharmacological response as fast as possible according to the 

biopharmaceutical properties of the drug substance. Generally, such compositions in 

5 some more or less sophisticated manner are composed of a sustained release part and a 

part which either contains a free amount of the drug substance or it releases the drug 

substance in the same manner as if the drug substance had been formulated as a plain 

formulation (e.g. in the form of normal tablets or granulates). Such compositions which 

initially release a burst of a therapeutic agent and then release the agent at an 

10 essentially constant rate are described, e.g., in WO 95/14460 (Euroceltique S.A.) 

published on 1 June 1995. The composition described therein relates to a sustained 

release opioid formulation comprising a plurality of substrates comprising the active 

ingredient in a sustained release matrix or coated with a sustained release coating 

comprising a retardant material. The sustained release beads are then coated with an 

15 opioid in immediate release form or, in the case the composition is in the form of a 

gelatine capsule, an amount of free opioid (i.e. the opioid is included as such and has 

not been processed into a specific formulation e.g. by means of pharmaceutically 

acceptable excipients) is incorporated into the gelatin capsule via inclusion of a 

sufficient amount of opioid within the capsule. In a further alternative, the gelatine 

20 capsule itself is coated with an immediate release layer of the opioid. 

Generally, the rationale which lies behind the kind of compositions which have been 

described to enable an immediate release of a drug substance as well as a sustained 

release of the drug substance is to combine a traditional formulation approach (such as, 

25 e.g., i) plain tablets which have a disintegration time in water of at the most about 15 

min for uncoated tablets, cf. Ph. Eur. (the requirements for coated tablets or capsules 

are at the most 30 min), ii) a traditionally formulated granulate or iii) loose powder of 

the drug substance itself) with a controlled release approach. By doing so the immediate 

release part of the composition is intended to release the drug substance in a manner 

30 which corresponds to a plain tablet formulation or the like and the term "immediate" is 

in such a context intended to denote that the release of the drug substance is faster 

than the release from a sustained release composition. The immediate release is in no 

way intended to be faster than that of a traditional or plain composition. 
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Especially in those cases where the drug substance has a low solubility in an acidic 

medium having a pH of from about 1 to about 3, i.e. a pH corresponding to the pH in 

the stomach, the traditional formulation approach will lead to a pharmaceutical 

composition which has a suitable fast disintegration time but not necessarily a suitable 

5 dissolution rate of the drug substance under acidic conditions, i.e. a plain tablet will 

rapidly disintegrate into granules but the dissolution of the drug substance from the 

composition and/or the disintegrated composition under acidic conditions may be 

unsuitable low due to the solubility properties of the drug substance itself. The 

availability of a drug substance with respect to absorption, i.e. entrance into the 

1 0 circulatory system, is dependant on the presence of the drug substance on dissolved 

form as it is generally accepted that only dissolved substances are capable of passing 

the mucous membranes in the gastro-intestinal tract. Therefore, it is important that the 

dissolution of the drug substance is suitably fast even under acidic conditions in order to 

enable an initial absorption already from the stomach so that a true fast or immediate 

15 therapeutic response is obtainable. Furthermore, if a drug substance - dependant on pH 

- can exist on un-ionized as well as ionized form (e.g. acetyl salicylic acid which at an 

acid pH below its pK. value predominantly is present on an unloaded, i.e. un-ionized 

form, whereas at a pH above its pK. value predominantly is present on ionized form). 

For drug substances which are weak acids it is very important to ensure a proper 

20 bioavailability of the drug substance already under acidic conditions in order to achieve a 

true rapid therapeutic effect. However, the various approaches disclosed with respect to 

achievement of a combination of a rapid and a sustained effect (e.g. in the publications 

mentioned above) do not seem to take the above-mentioned factors into account and, 

hence, there is a need for developing compositions which enable a true rapid onset of 

25 the therapeutic effect as well as a sustained effect. To this end, we have especially 

focused on compositions comprising a drug substance suitable for use in situations 

where a rapid effect is needed but also in situations where an extended effect is 

desirable in order to develop compositions suitable for administration less frequent than 

compositions on the market today, more specifically to enable administration on a once 

30 or twice daily basis. Examples of suitable drug substances are, e.g., substances which 

have a pain relief effect. More specifically, interesting drug substances are those 

belonging to the class of drug substances normally denoted NSAIDs or NSAID 

substances. 
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In EP·A·O 438 249A1 (ELAN Corporation P.L.C.) is given another example of a 

composition which has been designed to release naproxen immediately and sustained. 

However, as shown in Example 18 herein, the so-called immediate release of naproxen 

does not take place under acidic conditions, i.e. conditions prevailing in the stomach. 

5 Accordingly, such a composition is not within the scope of the present application. 

10 

As will be apparent from the following the present inventors have developed a 

composition in multiple-units form for a quick release as well and an delayed and 

extended release. 

Multiple-units formulation techniques according to the invention aim at a modified 

release of a drug substance in a predetermined pattern to control the peak plasma con

centration without affecting the bioavailability, i.e. the extent of drug availability. The 

release of an NSAID substance from a composition according to the present invention is 

15 controlled in a very flexible manner as described below. Many advantages are obtained, 

e.g., the frequency of undesirable side effects may be reduced, and due to the control 

of the time it takes to obtain the peak plasma concentration and the prolongation of the 

time at the therapeutically active plasma concentration, the frequency of the 

administration may be reduced to a dosage taken only twice or once a day. This also 

20 serves to improve patient compliance. A further advantage of the modified release 

multiple-units dosage form is that high local concentrations of the active substance in 

the gastro-intestinal system are avoided, due to the units being distributed freely 

throughout the gastrointestinal tract, independent of gastric emptying. 

25 Moreover, patients suffering from pain and/or inflammatory conditions and/or related 

conditions very often require high daily dosages of NSAID substances. If such high 

dosage of an NSAID substance should be given only once a day, the release from the 

dosage form must be safe, predictable and reliable. The composition should also be very 

storage stable because an immediate release due to accidental damaging of e.g. the 

30 coating or capsule of a high dosage form may result in undesired high plasma 

concentrations, so-called dose dumping, which could cause undesired side effects. 

Furthermore, from a technical point of view, the release rate and the release pattern of 

the active drug substance from the composition should not significantly change during 

the shelf-life of the composition. Even a minor change in the release rate and/or release 

35 pattern may have a significant impact on the in vivo performance of the composition. 
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By use of a coated multiple unit dosage form, the risk of dose dumping due to e.g. 

rupturing of a coating is reduced because the amount of active ingredient in each coated 

unit is negligible. 

5 The compositions according to the present invention are intended to reduce or 

essentially eliminate problems identified with other kind of compositions intended for 

administration once daily. Thus, a major disadvantage of the once-a-day treatment in the 

art may be a low plasma concentration at the end of the dosing period and thereby the 

lack of therapeutic response. As the treatment of pain and/or inflammatory conditions 

1 0 and/or related conditions, is a balance of therapeutic effect on the one hand and the risk 

of side effects on the other hand, e.g. due to accumulation of drug, the dosage interval 

is generally calculated so that the drug concentration is substantially decreased at the 

time of intake of the next dosage. Accordingly, the patient will very often suffer from 

disease symptoms before the drug concentration subsequent to the next dosage has 

1 5 reached the therapeutic level. In addition, it should be noted that in the treatment of 

pain and/or inflammatory conditions and/or related conditions, relatively higher dosages, 

corresponding to a relatively higher peak concentration, are often needed in case the 

symptoms break through. Accordingly, a relatively higher initial plasma concentration of 

an NSAID substance may be necessary compared to the plasma concentration at steady 

20 state. 

However, to the best of our knowledge no oral non-steroid anti-inflammatory modified 

release pharmaceutical composition has been disclosed which at the same time can be 

produced in an easy, cheap and reliable manner and which provides a suitable profile for 

25 release of active substance (under acidic, neutral and basic conditions) resulting in an 

extended period of action so that the inflammatory condition is both rapidly alleviated 

after administration and avoided for a period of about 12 to 24 hours. 

Therefore, there is a need for developing a composition comprising a non-steroid anti-

30 inflammatory drug substance permitting the administration of dosages only once or 

twice a day in a safe and reliable manner, and which is easy to produce, preferably 

involving conventional production methods and as few production steps as possible. It is 

also important that an NSAID composition for daily administration comprises the active 

ingredient in such a way that the composition has a reliable dissolution rate since a 
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change in the dissolution pattern of the NSAID substance could be disadvantageous for 

the patient. 

BRIEF DISCLOSURE OF THE INVENTION 

The purpose of the present invention is to provide an oral modified release multiple-units 

composition for administration of a daily dosage of an NSAID substance in a dosage 

form which only requires administration at the most twice daily, preferably once daily, 

and which overcomes the drawbacks of hitherto suggested formulations of modified 

1 0 release compositions containing an NSAID substance in that the dosage form both 

provides a substantially fast release from a first fraction comprising multiple units and a 

delayed and extended release from a second fraction of multiple units of the NSAID 

substance whereby alleviation of symptoms is achieved shortly after administration and 

is maintained for at least 12 hours, preferably 24 hours after administration. 

15 

A further aspect of the invention is to provide a process for the preparation of a 

composition of an oral pharmaceutical modified release multiple-units composition 

containing an NSAID substance, and in addition, a method for treating patients with a 

composition according to the invention whereby the interval between each 

20 administration is increased to about 12-24 hour~. 

Accordingly, the present invention relates to an oral pharmaceutical modified release 

multiple-units composition in unit dosage form for administration of a therapeutically 

and/or prophylactically effective amount of a non-steroid anti-inflammatory drug 

25 substance (an NSAID substance), a unit dosage form comprising two NSAID-containing 

fractions, 

30 

i) a first NSAID-containing fraction of multiple-units for quick release of the NSAID 

substance, and 

ii) a second NSAID-containing fraction of multiple-units for extended release of the 

NSAID substance, 

 
 
Page 235 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



WO 99/12524 PCf/DK98/00388 

7 

the first fraction which - when subjected to dissolution method II as defined herein 

employing 0.07 N HCI as dissolution medium - releases at least 50% w/w of the NSAID 

substance present in the fraction within the first 20 min of the test, 

5 the second fraction being in the form of coated delayed release multiple-units for 

extended release of the NSAID substance. 

The present invention also relates to a composition for the administration of a 

therapeutically and/or prophylactically effective amount of an NSAID substance to 

1 0 obtain both a relatively fast onset of the therapeutic effect and the maintenance of a 

therapeutically active plasma concentration for a relatively long period of time, a unit 

dosage of the composition comprising at least two fractions as follows: 

a first fraction of Quick release multiple-units for relatively quick release in vivo of an 

15 NSAID substance to obtain a therapeutically and/or prophylactically active plasma 

concentration within a relatively short period of time, and 

a second fraction of coated modified release multiple-units for extended release in vivo 

of an NSAID substance to maintain a therapeutically and/or prophylactically active 

20 plasma concentration in order to enable dosing once or twice daily, 

25 

the formulation of the first and the second fractions, with respect to release therefrom 

and with respect to the ratio between the first and the second fraction in the unit 

dosage, being adapted so as to obtain: 

a relative fast in vitro release of the NSAID substance from the first fraction of quick 

release multiple-units, as measured by the dissolution method II as defined herein, 

an extended in vitro release of the NSAID substance from the second fraction of 

30 extended release multiple-units relative to the in vitro release of the first fraction of the 

NSAID substance, as measured by the dissolution method Ill as defined herein, 

the Quick release and the extended in vitro release being adapted so that the first 

fraction is substantially released when the release from the second fraction is initiated 

35 corresponding to at least 50% w/w release of the NSAID substance contained in the 
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first fraction at the time when at the most about 15% w/w such as, e.g .. at the most 

about 10% w/w or at the most about 5% w/w of the NSAID substance contained in the 

second fraction is released as measured by the dissolution method Ill as defined herein. 

5 It should be noted that the dissolution methods mentioned above and throughout the 

specification of course may be adjusted to specific drug substances and in some cases 

replaced with other dissolution methods. However, the requirements claimed herein 

should still be fulfilled. 

10 The modified release multiple-units dosage forms of the present invention achieve and 

maintain therapeutic plasma concentrations for a prolonged period of time. In order to 

achieve the relatively fast absorption for the first fraction it requires that NSAID 

substances dissolve in the stomach (cf. the discussion above). Since the solubility of an 

NSAID substance such as, e.g .• lornoxicam is < 1 mg /100 ml in 0.1 N HCI (aqueous 

15 solution of 0.1 N hydrochloric acid) the present inventors have found that incorporation 

such an NSAID substance in free form or in the form of a traditional formulation does 

not give the desired quick release under acidic conditions to enable a fast onset of the 

therapeutic effect in vivo. However, and as it will be discussed in detail below, a quick 

release of an NSAID substance (which is a weak acid or has a very low solubility under 

20 acidic conditions) takes place under acidic conditions provided that the drug substance 

is presented in a formulation wherein specific means has been used in order to 

manipulate the release rate so that the release becomes much faster than from a 

traditional composition. Thus, in contrast to the prior art composition in which focus 

only has been on the extended release rate part of the compositions and on the 

25 possibility of changing the release from this part, the present inventors have found it 

necessary to adjust the release rate from both the fast and the slow release part of a 

composition when the NSAID substance either has a very low solubility in 0. 1 N 

hydrochloric acid or has a pK. below about 5.5 such as, e.g., about 4-5. Thus, both the 

fast release fraction and the delayed release fraction must be manipulated with respect 

30 to release in order to achieve a suitable overall release rate. 

The first fraction of the composition constitutes the quick releasing part of the 

composition whereas the second fraction of the composition constitutes the delayed 

and extended release part of the composition. In the first fraction, the release rate is 

35 primarily governed by the formulation of the fraction, i.e. the ingredients employed and 
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the processing of the ingredients to obtain the first fraction (cf. Danish Patent 

Application filed on 10 September 1998 in the name of Nycomed Danmark). In those 

cases, where a coating is present on the units of the first fraction, the coating may of 

course also contribute to the control of the release of the active drug substance from 

5 the first fraction. In the second fraction, the release rate is primarily governed by the 

constitution and thickness of a controlled release membrane which are applied on pellet 

cores (also denoted "pellets"). 

The delayed and extended fraction is based on the application of a release controlling 

1 0 membrane. The release is being controlled by the membrane which makes the 

formulation much more robust and easier to manipulate and manufacture. Ideally there is 

no release controlling effect from the uncoated units of the second fraction, i.e. the 

uncoated multiple-units of the second fraction do not significantly contribute to any 

control of the extended release of the active drug substance but the uncoated multiple-

15 units merely release the active drug substance freely without any significant retardation. 

The modified release multiple-units dosage forms of the present invention achieve and 

maintain therapeutic levels and. at the same time, reduces the risks for any side effect, 

which are believed to be associated with high blood levels of NSAID substances. 

20 Furthermore, the delayed or extended release properties of the coating applied on the 

second fraction of the multiple-units dosage forms of the present invention are 

unaffected by the pH in the gastro-intestinal tract. 

The first fraction of the multiple-units dosage form of the invention may also be in the 

25 form of coated multiple-units provided that the release rate of such a fraction is so fast 

in the dissolution medium employed in dissolution method II described herein that at 

least 50% w/w of the total dose of the first fraction is released within the first 20 min. 

When a coating is present on the multiple-units of the first fraction then it could 

30 advantageous be of the same kind as an outer coating on the multiple-units of the 

second fraction. The employment of the same kind of coating for each fraction may be 

performed with substantially identical procedures and materials and the production cost 

can be kept at a low level. 
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DETAILED DISCLOSURE OF THE INVENTION 

pCf/DK98/00388 

Accordingly, the present invention relates to an oral pharmaceutical modified release 

multiple-units composition in unit dosage form for administration of a therapeutically 

5 and/or prophylactically effective amount of a non-steroid anti-inflammatory drug 

substance (an NSAID substance), a unit dosage form comprising two NSAID-containing 

fractions. 

i) a first NSAID-containing fraction of multiple-units for quick release of the NSAID 

10 substance. and 

ii) a second NSAID-containing fraction of multiple-units for extended release of the 

NSAID substance, 

15 the first fraction which - when subjected to dissolution method II as defined herein 

employing 0.07 N HCI as dissolution medium -releases at least 50% w/w of the NSAID 

substance present in the fraction within the first 20 min of the test, 

the second fraction being in the form of coated delayed release multiple units for 

20 extended release of the NSAID substance. 

As discussed above it is very important to secure that the release pattern of the active 

drug substance contained in the composition is suitable for a composition for 

administration once or twice daily. The employment of at least two different fractions of 

25 multiple-units gives very flexible formulation parameters. Thus, it is possible to vary i) 

the percentage of the total dose of the NSAID substance contained in each fraction and 

iil the weight ratio between the different fractions. The system (i.e. formulation 

concept) is therefore very suitable to not only one specific drug substance but can 

within certain limits be applied on a class or many classes of active drug substances 

30 once the target release profile has been determined. Of course, a change from one 

active drug substance to another active drug substance may give rise to certain 

adjustments of the constitution of the individual fractions to the specific substance. In 

the following is given a discussion of how to determine a target profile for an active 

drug substance and the release requirements generally applicable for the group of active 

35 drug substances belonging to the non-steroid anti-inflammatory drug substances. 
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Dissolution requirements 

As described in the following, a target release profile can be designed for any NSAID 

5 substance. In the following the target release profile for a selected NSAID substance is 

described, namely lornoxicam. 

Based on the knowledge of the pharmacokinetics of lornoxicam and a study performed 

by us employing a plain tablet and a solution (Hitzenberger G, Radhofer·Welte S, Takacs 

10 F, Rosenow D.: Pharmacokinetics of lornoxicam in man, Postgrad. Med. J. 1990, §§, pp 

S22-S26l, a target in vivo profile for a once daily product has been estimated (Figure 1 ). 

The presumptions made in estimating this target profile were: 

15 i) a double peak and an effective concentration for 24 hours are desired from a 

therapeutic point of view (i.e. plasma lornoxicam concentrations at 24 hours should be 

similar to the plasma concentration obtained 8-12 hours after administration of half the 

dose in the form of a plain tablet). 

20 ii) that the first fraction of the composition should have an absorption rate similar to or 

faster than that of plain tablets 

·25 

iii) that the peak concentration should not be higher than the peak concentration 

observed after administration of half the dose in the form of a plain tablet, and 

iv) that the second peak should appear about 5-6 hours after dosing. 

A person skilled in the art is capable of determining the actual values with respect to the 

above-mentioned provisions and based on such values perform any necessary correction 

30 to the estimated profile (target profile). 

The estimated target plasma profile as well as the profile from plain tablets have been 

deconvoluted with plasma concentrations from an oral solution to give an estimated in 

vivo dissolution profile (Figure 2). All data were normalised to a dose of 16 mg. In the 

35 deconvolution a time interval of 0.5 hours was employed (cf. Langenbucher F., and H. 
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Moiler: Correlation of in vitro drug release with in vivo response kinetics. Part 1: 

Mathematical treatment of time functions. Pharm. Ind. 1983, 45, pp 623-8 and 

Langenbucher F. and H. Moiler: Correlation of in vitro drug release with in vivo response 

kinetics. Part II: Use of function parameters. Pharm. Ind. 1983, 1§, pp 629-33). 

The presumptions in making this deconvolution were that the daily dose of lornoxicam is 

the same irrespective of whether a once daily composition or a plain tablet or a solution 

were administered, 

1 0 The estimated in vivo dissolution profile for a once daily product can be used as the 

target in vitro profile for the combination of a fast or quick release fraction (i.e. the first 

fraction) and an extended or slow release fraction (i.e. the second fraction, coated 

pellets). The estimated in vivo dissolution profile for the once daily composition can be 

used as the target in vitro profile, when performing the dissolution tests in vitro with 1 

15 hour in 0.1 N HCI and then shift to phosphate buffer pH 7.3 or 7.4 (dissolution methods 

Ill or IV described herein). This knowledge has been utilized in order to arrive at the 

dissolution requirements described in the following. 

The presumptions made in using the estimated in vivo profile as target for in vitro profile 

20 were: 

25 

i) that a plain tablet will remain in the stomach for about 1 hour before a passage into 

the intestine takes place (estimated from the difference in T.,..,. between the solution 

(0.5 hours) and the plain tablet ( 1.5 hour), 

ii) that the correlation between the in vitro dissolution and the in vivo dissolution is a 

1: 1 correlation, and 

iii) that lornoxicam is absorbed through the whole gastrointestinal tract (including colon) 

30 in order not to loose any amount of active drug substance ready for absorption into the 

circulatory system. 

Before going into detail with respect to the release requirement to the first fraction, the 

second fraction and the composition in its final form, in the following is given details 
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with respect to the target release profile for a once daily lornoxicam composition. The 

target profile has been estimated as described above. 

Target release in vivo profile (corresponds to target release profile in vitro employing 

5 dissolution methods Ill or IV as described herein): 

Time (hours) % w/w released lornoxicam 

0.5 21 (range: 1 0-25%) 

29 (range: 15-35%) 

10 2 37 (range: 25-45%) 

3 42 (range: 30-55%) 

4 52 (range: 40-65%) 

5 62 (range: 45-70%) 

6 69 (range: 50-75%) 

15 7 75 (range: 55-80%) 

8 79 (range: 60-85%) 

9 83 (range: 60-90%) 

10 86 (range: 60-95%) 

12 89 (range: 65-99%) 

20 16 94 (range: at least about 85%) 

20 97 (range: at least about 90%) 

24 100 (range: at least about 90%) 

As apparent from the above, the first fraction must release the active drug substance 

25 very quickly in 0.1 N HCI or in the dissolution medium employed in dissolution method II 

described herein, i.e. under conditions simulating the conditions in the stomach and 

under these conditions the second fraction does not release any significant amount of 

the active drug substance. In this connection it is important to note that even if the 

second fractions does not release any significant amount of the active substance within 

30 the first 20 min or 1 hours under acidic conditions, then the controlled release coating is 

not necessarily designed as an enteric coating, i.e. a coating which is insoluble at acidic 

pH and soluble at neutral/basic pH. The compositions according to the invention 

exemplified in the experimental section are examples on compositions wherein the 

controlled release coating of the second fractions is not an enteric coating. Furthermore, 

35 application of an enteric coating on e.g. pellets would not lead to an extended release of 
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an active drug substance. The release will of course be delayed (no release under acidic 

conditions) but as the pH becomes neutral and alkaline, then the enteric coating 

dissolves, i.e. there is no membrane left to control the release. 

5 Notably, the release of the active drug substance from the first fraction is at least 55% 

w/w such as, e.g., at least about 60% w/w, at least about 65% w/w, at least about 

70% w/w, at least about 75% w/w or at least about 80% w/w of the total NSAID 

substance present in the first fraction within the first 20 min of the test, i.e. the 

dissolution method II (pH corresponding to 0.07 N HCI) as defined in the experimental 

10 section. 

In one embodiment the composition may comprise modified release multiple units 

wherein the in vitro dissolution characteristics of the first fraction of quick release 

multiple-units within 0.5 hour provides a release as defined by the dissolution methods II 

15 as described herein of at least about 50% w/w, at least about 60% w/w, at least about 

70% w/w, at least about 80% w/w, at least about 85% w/w, at least about 90% w/w 

or at least about 95% w/w calculated on the total amount of active drug substance 

contained in the first fraction. 

20 In addition, the composition may comprise modified release multiple units wherein the in 

vitro dissolution characteristics of the first fraction of quick release multiple units within 

1 hour provides a release as defined by the dissolution methods II described herein of at 

least about 50% w/w, such as, e.g., at least about 60% w/w, at least about 70% w/w, 

at least about 80% w/w, at least about 85%, at least about 90% w/w or at least about 

25 95% w/w calculated on the total amount of active drug substance in the first fraction. 

As apparent from the discussion above, the overall release characteristics with respect 

to release of the active drug substance from the final composition are composed of the 

release characteristics of the first and the second fraction of multiple-units, respectively. 

30 With regard to compositions containing an NSAID substance intended for administration 

once or twice daily, the present inventors have found that the release characteristics of 

the second fractions most suitably should have the following order of magnitude 

provided that the release characteristics of the first fraction are as discussed above. 
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Accordingly, the in vitro dissolution characteristics of the second fraction of extended 

release multiple units may in one embodiment within 1 hour provide a release as defined 

by the dissolution method Ill described herein in the range of 0%- about 30% w/w, such 

as, e.g., in the range of 0%- about 20% w/w, in the range of 0%-about 10%w/w such 

5 as about 5% w/w calculated on the total amount of active drug substance in the second 

fraction. 

Furthermore, the in vitro dissolution characteristics of the second fraction of extended 

release multiple units may within 3 hours provide a release as defined by the dissolution 

10 method Ill described herein in the range of about 10%·70% w/w, such as, e.g., in the 

range of about 10%-60% w/w, in the range of about 12%-50% w/w, in the range of 

14%·45°,-i, w/w, in the range of about 15%·30% w/w, in the range of about 15%-20% 

w/w such as, e.g., about 17% w/w of the NSAID substance. 

15 Within 6 hours, the in vitro dissolution characteristics of the second fraction of extended 

release multiple units may provide a release as defined by the dissolution method Ill 

described herein in the range of about 35%-95% w/w, such as, e.g., in the range of 

about 50%-90% w/w, in the range of about 50%-80% w/w, in the range of 50%-75% 

w/w, in the range of about 50%-60% w/w, in the range of about 53%-59% w/w such 

20 as, e.g. about 56% w/w of the NSAID substance. 

In addition, within 9 hours the in vitro dissolution characteristics of the second fraction 

of extended release multiple units may provide a release as defined by the dissolution 

method Ill described herein in the range of about 50%-100% w/w, such as, e.g., in the 

25 range of about 60%-98% w/w, in the range of about 65%-95% w/w, in the range of 

about 70%-90% w/w, in the range of about 70%-80% w/w such as. e.g., about 76% 

w/w of the NSAID substance. 

To ensure that the final composition has a proper constitution with respect to the 

30 weight amount of first fraction relative to the amount of second fraction, the 

in vitro dissolution characteristics of the first and second fractions are in one 

embodiment adapted so that the first fraction is substantially released when the release 

from the second fraction is initiated, corresponding to at least 50% w/w release of the 

first fraction at the time at the most about 15% w/w such as, e.g., at the most about 

35 10% or at the most about 5% w/w of the second fraction is released, as measured by 
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the dissolution method Ill described herein. In addition, the in vitro dissolution 

characteristics of the first and second fractions in the same or a second embodiment as 

mentioned above are adapted so that the first fraction is substantially released when the 

release from the second fraction is initiated, corresponding to at least 70% w/w release 

5 of the first fraction at the time at the most about 20% w/w such as, e.g., at the most 

15% w/w or at the most about 10% wlw of the second fraction is released, as 

measured by the dissolution method Ill described herein. 

Apart from the requirements to the individual fractions contained in the composition it is 

10 of course of utmost importance to ensure that the composition in its final form has in 

vitro dissolution characteristics which give evidence for a suitable in vivo behaviour, i.e. 

a fast onset of the effect together with an extended release of the active drug 

substance to ensure a therapeutic and/or prophylactic effect upon administration once 

or twice daily. 

15 

The two fractions of multiple units may be selected, with respect to the release from 

each fraction and the ratio between the two fractions, so that the in vitro dissolution 

characteristics of the composition within 1 hour provide a release of the NSAID 

substance in the first and second fractions in the range of from about 5% w/w to about 

20 50% w/w, such as, e.g., in the range of from about 5% w/w to about 45% w/w, in 

the range of from about 15% w/w to about 40% w/w, in the range of from about 20% 

w/w to about 35% w/w such as about 29% w/w, as defined by the dissolution method 

Ill described herein. 

25 In addition, the two fractions of multiple units may be selected, with respect to the 

release from each fraction and the ratio between the two fractions, so that the in vitro 

dissolution characteristics of the composition within 3 hours provide a release as 

defined by the dissolution method Ill described herein in the range of from about 20% 

w/w to about 80% w/w, such as, e.g., in the range of from about 25% w/w to about 

30 70% w/w, the range of from about 30% w/w to about 60% w/w, in the range of from 

35% w/w to about 55% w/w such as about 42% w/w. 

In an additional aspect, the two fractions of multiple units may be selected, with respect 

to the release from each fraction and the ratio between the two fractions, so that the in 

35 vitro dissolution characteristics of the composition within 6 hours provide a release as 
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defined by the dissolution method Ill described herein in the range of from about 40% 

w/w to about 98% w/w, such as, e.g., in the range of from about 50% w/w to about 

95% w/w, in the range of from about 60% w/w to about 90% w/w, in the range of 

from about 60% w/w to about 85% w/w, in the range of from about 60°.t. to about 

5 83% such as about 69-70% w/w. 

Furthermore, the two fractions of multiple units may be selected, with respect to the 

release from each fraction and the ratio between the two fractions. so that the in vitro 

dissolution characteristics of the composition within 9 hours provide a release as 

10 defined by the dissolution method Ill described herein in the range of from about 50% 

w/w to about 100% w/w, such as, e.g., in the range of from about 60% w/w to about 

99% w/w, in the range of from about 70% w/w to about 98% w/w, in the range of 

from about 70% w/w to about 97% w/w, in the range of from about 75% w/w to 

about 96% w/w, such as in the range of from about 80% w/w to about 96%, such as 

15 about 80-85% w/w. 

In a preferred embodiment, the composition fulfils the above criteria with respect to the 

dissolution characteristics of the composition in the full time span mentioned. 

20 The percentage of NSAID substance in the first fraction is in the range of about 5%-

50% w/w such as. e.g., in the range of about 10%-45% w/w, in the range of about 

15%-45% w/w, in the range of about 20%-40% w/w, in the range of about 25%-40% 

w/w, in the range of about 25%-35% w/w such as, e.g., about 30% w/w, calculated 

on the total amount of NSAID substance in the composition. 

25 

The percentage of NSAID substance in the second fraction is in the range of about 

30%-99% w/w such as, e.g. in the range of about 40%-98% w/w, in the range of 

about 45%-95% w/w, in the range of about 50%-95% w/w, in the range of about 

55%-85% w/w, in the range of about 60%-80% w/w, in the range of about 60%-75% 

30 w/w, in the range of abut 65%-75% w/w such as, e.g .. about 70% w/w, calculated on 

the total amount of NSAID substance in the composition. 

35 

In a preferred embodiment, the multiple units of the second and, when appropriate, the 

first fraction are coated, cross-sectionally substantially homogeneous pellets. 
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It is preferred that the multiple units of the first fraction result in a peak plasma 

concentration of the NSAID substance which is substantially the same as the peak 

concentration resulting from the second fraction. As the peak plasma concentration of 

the second fraction is adapted so that plasma concentration has a prolonged character 

5 due to the dissolution characteristics of the fraction described herein, the peak of this 

second fraction should preferably substantially represent the upper level of the 

therapeutic plasma concentration. In a preferred embodiment, the plasma concentration 

level is of such a size that no NSAID substance is in excess. 

10 Since the total amount of NSAID substance contained in the first fraction is balanced 

compared to the total amount of NSAID substance in the composition, a peak plasma 

concentration of NSAID substance derived from the first fraction which is higher than 

the peak concentration resulting from the second fraction does not necessarily represent 

a substantial waste of the NSAID substance. 

15 

20 

25 

However, unless the patient suffers from heavy breakthrough symptoms wherein a 

higher plasma concentration than the plasma concentration for maintaining symptom 

alleviation often seems to be needed, the concentrations obtained from the first fraction 

should not exceed the peak from the second fraction. 

Even in the circumstances wherein the peak of the first fraction is preferably higher than 

the peak from the second fraction, unsuitable high plasma concentrations (within the 

toxic level) derived from the first fraction may easily be avoided by adjusting the amount 

of active drug substance contained in the first fraction. 

In another embodiment, e.g. in the circumstances wherein the patient is well treated by 

administration once or twice a day with a composition according to the invention, the 

first fraction may be adapted so that it results in a peak plasma concentration of the 

NSAID substance which is lower than the peak concentration resulting from the second 

30 fraction. This would not necessarily result in breakthrough symptoms as the NSAID 

substance remaining in the plasma from the previous dosage administered may 

contribute to maintaining the plasma concentration sufficiently high until the second 

fraction of the composition is released. In other cases, the daily dosage may be admini

stered at a suitable time of the day when the patient has experienced less need 'tor the 

35 NSAID, e.g. before bedtime. 
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Accordingly, an important aspect of the invention is an embodiment wherein the first 

fraction results in a therapeutically active plasma concentration of the NSAID substance 

until the delayed release of an NSAID substance from the second fraction of modified 

5 release multiple units contributes to the maintenance of a therapeutically active plasma 

concentration of the NSAID substance. 

As discussed above, the multiple-units of the first fraction may be in the form of 

uncoated pellet cores, coated pellet cores, granules, a granulate or small plain tablets 

10 provided that the requirements with respect to release of active drug substance in 0.1 N 

HCI and under conditions as those described under dissolution method II herein are 

fulfilled. In those cases, where the first fraction is in the form of coated pellets, 

the time lag of the release from the second fraction relative to the first fraction may be 

obtained by a modified release coating of the second fraction which is present in a 

15 range of about 2%-80% such as, e.g., about 2%-70%, about 2-60%, about 3-50%, 

about 3-40%, about 4-30%, about 5-20% or about 2-5%, relative to the uncoated unit. 

It is also preferred that the modified release coating of the fraction(s) is substantially 

water-insoluble, but water-diffusible and substantially pH-independent which will 

20 facilitate an absorption independent of the presence of food in the stomach. 

Dosage 

In general, the dosage of the active drug substance present in a composition according 

25 to the invention depends inter alia on the specific drug substance, the age and condition 

of the patient and of the disease to be treated. 

Compositions according to the invention intended for once daily administration will 

generally contain a daily dose of the active drug substance whereas compositions 

30 according to the invention intended for twice daily administrations will generally contain 

half the daily dose of the active drug substance. However, the daily dose may be 

divided into several dosage forms. 

In the following is listed the recommended daily doses for selected NSAID substances. 

35 
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Aceclofenac: 200 mg 

Diclofenac: 100 mg 

Etodolac: 400 mg 

Fenbufen: 900 mg 

Fenoprofen: 1 .5 g 

Flurbiprofen: 200 mg 

Ibuprofen: 1 .6 g 

lndometacin: 1 00 mg 

Ketoprofen: 200 mg 

Meloxicam: 15 mg 

Nabumeton: 1 g 

Naproxen: 750 mg 

Piroxicam: 20 mg 

Sulindac: 300 mg 

Tenoxicam: 20 mg 

Tiaprofenic acid: 600 mg 

Tolfenamic acid: 400 mg 

Tolmetin: 800 mg 

20 

' " 

PCTIDK98/00388 

20 The amount of an NSAID substance of the modified release multiple-units composition 

according to the invention may be selected so that is corresponds to about 1 mg. 2 mg. 

3 mg, 4 mg, 5 mg, 8 mg, 10 mg, 12 mg, 16 mg. 20 mg, 24 mg, 25 mg, 30 mg. 32 

mg, 50 mg, 60 mg, 100 mg, 200 mg, 300 mg, 400 mg, 500 mg, 600 mg. 700 mg, 

800 mg, 900 mg. 1 g, 1 .1 g, 1.2 g, 1.3 g or 1.6 g of NSAID substance which are 

25 dosages generally known in the art. However, the composition according to the 

invention preferably comprises an amount of an NSAID substance which is a daily 

therapeutically effective amount of the NSAID substance. 

Generally, with conventional dosage forms such as plain tablets comprising an NSAID 

30 substance, it is not always possible to obtain identical release profiles when different 

dosages are administered together as the load of active ingredient may differ depending 

on the size of the tablet. The release profile for 100 mg given in a single dosage may 

thus differ from 1 00 mg given as 5 dosages comprising 20 mg each. Not even with the 

commercially available modified release dosage forms, a substantially identical release 

35 profile within the different dosages is always observed. 
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With a composition according to the present invention, it is now possible to administer 

different dosages with identical release profiles (cf. results reported in the experimental 

section). For example, if each modified release multiple-units composition according to 

5 the invention is prepared with the same type of multiple units of the first and second 

fractions and in the same ratios, each of the dosage forms may be administered 

together to obtain any desired total dosage without altering the overall release profile 

from the total dosage. Accordingly, reliable and predictable plasma concentrations 

during the complete time span between administration may be obtained independently 

1 0 of the total dosage. 

Therefore, a further advantage of the composition according to the invention is that the 

composition may be produced in different series of dosage forms of e.g. 4 mg, 8 mg, 

12 mg, 16 mg, 24 mg, 32 mg etc., each of the series having individual properties 

15 resulting from the design of modified release of the first and second fractions as well as 

from the ratio between the fractions. Any desired total dosage cah then be selected 

from the relevant dosage forms within each of the series. 

The preferred dosage form according to the invention is in the form of a capsule, tablet, 

20 sachet etc. The size of the dosage form is adapted to the amount of the NSAID 

substance of the composition. 

The above suggested dosage amounts should not be regarded as a limitation of the 

scope of the invention as it is obvious for the skilled person that any desired amount of 

25 the NSAID substance may be applied and is only limited by the size of the composition 

and the type of the NSAID substance. 

The overall goal of the present invention is to provide a composition in unit dosage form 

for the administration of a therapeutically effective amount of an NSAID substance once 

30 a day. However, as some patients may still need to, or prefer to, receive administration 

twice a day, the invention should not be limited to a once-a-day composition as long as 

each of the unit dosage forms fulfils the criteria with respect to the dissolution 

mentioned above. 
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In a further aspect, the invention relates to a process for the preparation of an oral 

pharmaceutical modified release composition, the process comprising incorporating into 

the unit dosage at least two fractions as follows: 

5 a first fraction of quick release multiple-units for relatively quick release in vivo of an 

NSAID substance to obtain a therapeutically or prophylactically active plasma 

concentration within a relatively short period of time, and a second fraction of coated 

extended release multiple-units for extended release in vivo of an NSAID substance to 

maintain a therapeutically active plasma concentration in order to enable dosing once or 

10 twice daily, 

15 

the formulation of the first and the second fractions, with respect to release therefrom 

and with respect to the ratio between the first and the second fraction in the unit 

dosage, being adapted so as to obtain: 

a relative quick in vitro release of the NSAID substance from the first fraction of quick 

release multiple-units, as measured by the dissolution method II defined herein, 

an extended in vitro release of the NSAID substance from the second fraction of 

20 extended release multiple-units relative to the in vitro release of the first fraction of the 

NSAID substance, as measured by the dissolution method Ill as defined herein, the 

quick release and the extended in vitro release being adapted so that the first fraction is 

substantially released when the release from the second fraction is initiated 

corresponding to at least about 50% w/w release of the NSAID substance contained in 

25 the first fraction at the time when about 5% w/w of the NSAID substance contained in 

the second fraction is released as measured by the dissolution method Ill as defined 

herein. 

30 

Definitions of selected terms used herein 

The term "modified release multiple-units composition" used in the present context is 

defined as the release of the drug differs from that of a traditional composition. The 

release rate is in other words controlled and it is possible to manipulate the release rate 

by means of e.g. changing the formulation parameters. The rate is often controlled in 

35 such a manner that the plasma concentration levels are maintained for the longest 
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possible period above the therapeutic (the therapeutically active) level, but below the 

toxic level. However, the term "modified" is not restricted to an extended or prolonged 

effect, the term "modified" may as well cover the situation where the release rate is 

manipulated in such a manner that a quicker release than normally expected is obtained. 

5 Thus, in the present context the terms "quick", "fast" and "enhanced" release as well 

as "controlled", "delayed", "sustained", prolonged", "extended" and other synonyms 

well known to a person skilled in the art are covered by the term "modified". 

The term modified release in the present context refers to a composition which can be 

1 0 coated or uncoated and prepared by using pharmaceutically acceptable excipients and/or 

specific procedures which separately or together are designed to modify the rate or the 

place at which the active ingredient or ingredients are released (Ph. Eur. 97). 

The term "extended release• in the present context refers to a modified release 

15 composition of which the release of the active ingredient and its subsequent absorption 

are prolonged in comparison with a conventional non-modified form (Commision of the 

European Communities). 

The terms "quick release", "fast release" or "enhanced release" in the present context 

20 refer to a modified release composition of which the release of the active ingredient and 

its subsequent absorption are fast. More specifically, the terms "quick release", "fast 

release" or "enhanced release" mean that for a composition - when subjected to a 

dissolution method II described herein - at least about 50% w/w of the active 

substance is dissolved within the first 20 min of the test. 

25 

The term "fraction" of multiple units in the present context refers to a part of the 

multiple units of a dosage unit. One fraction will generally differ from another fraction of 

multiple units of the dosage unit. Even though only two fractions have been defined. it 

is within the scope of the invention to have more than two fractions in one dosage unit. 

30 Accordingly, the dosage unit according to the invention comprises at least two 

fractions. 

The term "dosage unit" in the present context refers to one single unit, e.g. a capsule, 

tablet, a sachet or any other relevant dosage form known within the art. A dosage unit 
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represents a plurality of individual units which in accordance with the general state of 

the art may be in the form of a capsule, a tablet, a sachet, etc. 

The term "bioavailability" designates the rate and extent to which the drug is absorbed 

5 from the modified multiple-units composition. 

In the present context the term "therapeutically active plasma concentration which 

enables dosing once or twice daily" includes the situation wherein the NSAID substance 

administered has been metabolised to active metabolites resulting in a therapeutic effect 

10 for the stated period. It also includes the situation wherein the NSAID substance 

administered is present in a periferal compartment resulting in a therapeutic effect for 

the stated period. 

The terms "NSAIDs" or "NSAID substances" are used herein to designate a group of 

15 drugs that belongs to non-steroid anti-inflammatory drug substances and 

pharmaceutically acceptable salts, prodrugs and/or complexes thereof as well as 

mixtures thereof. 

The therapeutic classes mentioned herein are in accordance with the ATC (Anatomical 

20 Therapeutic Chemical) classification system. 

Active drug substances 

In the following are given examples of active drug substances which may be 

25 incorporated in a composition according to the invention. A majority of the active drug 

substances mentioned are weak acids, i.e. substances which have a pK. value below 

about 5.5 such as, e.g., in a range of from about 3.0 to about 5.5 or in a range of from 

about 4.0 to about 5.0. In this connection it can be mentioned that the pK. value for 

lornoxicam is about 4.7, for naproxen about 4.2, for indometacin about 4.5 and for 

30 acetylsalicylic acid about 3.5. When such substances which have a pK. value of 

between about 3.0 to about 5.5 is employed in the composition, the present inventors 

have found that the first fraction should be in the form of uncoated multiple-units as the 

coating or the manufacture of the units to a form suitable for application of a coating 

seem to have a retarding effect on the release rate of the active drug substance from 

35 the first fraction (see the experimental section). Moreover, active drug substances like 
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those mentioned above (i.e. weak acids having a pK. value of at the most about 5.5 or 

about 5.0) generally have a poor solubility in media having a pH below the pK. value; as 

an example the solubility of lornoxicam at a pH corresponding to 0.1 N HCI is less than 

about 1 mg/1 00 ml at room temperature and active drug substances like acetylsalicylic 

5 acid, indometacin and naproxen are regarded as substances which are practically 

insoluble in water and 0.1 N HCI at room temperature. From the discussion relating to 

solubility and availability of the active drug substance in order to get access to the 

circulatory system it is should be appreciated that the release (dissolution) of the active 

drug substance from the first fraction should be quick under acidic conditions, e.g., in 

10 0.1 N HCI even if the active drug substance has a very low solubility in this medium. 

First fractions containing such active drug substances are generally not in the form of 

coated multiple-units in compositions according to the invention (cf. the discussion 

above). 

15 However, when the active drug substance incorporated in a composition according to 

the invention has a pK. value of at least about 5.0 such as at least about 5.5 the 

multiple-units of the invention may as well be in the form of coated multiple-units such 

as, e.g., coated pellet cores. 

20 The first fraction is normally uncoated when the NSAID substance has a solubility in 0.1 

N hydrochloric acid at room temperature of at the most about 0.5% w/v such as, e.g. at 

the most about 0.1% w/v, at the most about 0.05% w/v, at the most about 0.03% 

w/v, at the most about 0.01 o/o w/w, at the most about 0.007% w/v, at the most about 

0.005% w/v, at the most about 0.003% w/v, at the most about 0.002% w/v or at the 

25 most about 0.001% w/v. 

30 

The first fraction may be coated when the NSAID substance has a solubility in 0.1 N 

hydrochloric acid at room temperature of at least about 0.1% w/v such as e.g. at least 

about 0.5% w/v or at least about 1% w/v. 
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Relevant examples of NSAID substances suitable for use in compositions according to 

the invention are: 

aminoarylcarboxylic acid derivatives like e. g. enfenamic acid, flufenamic acid, 

5 isonixin, meclofenamic acid, mefenamic acid, morniflumate, niflumic: acid, and 

tolfenamic acid, 

arylacetic acid derivatives like e.g. aceclofenac, acemetacin, amfenac, bromfenac, 

cimmetacin, diclofenac, etodolac, fentiazac, glucametacin, indomethacin, 

lonazolac, metiavinic acid, oxametacine, pirazolac, proglumetacin, sulindac, 

10 tiaramide, tolmetin, and zomepirac, 

arylcarboxylic acids like e.g. ketorolac and tinoridine, 

arylpropionic acid derivatives like e. g. alminoprofen, bermoprofen, carprofen, 

dexibuprofen, fenbufen, fenoprofen, flunoxaprofen, flurbiprofen, ibuprofen, 

ibuproxam, ketoprofen, loxoprofen. naproxen, oxaprozin, pranoprofen, protizinic 

15 acid. and tiaprofenic acid, 

pyrazoles like e.g. epirizole, 

pyrazolones like e.g. benzpiperylon, mofebutazone, oxyphenbutazone, 

phenylbutazone, and ramifenazone, 

salicylic acid derivatives like e.g. acetaminosalol, acetylsalicylic acid, benorylate, 

20 eterisalate, fendosal, imidazole salicylate, lysine acetylsalicylate, morpholine 

salicylate, parsalmide, salamidacetic acid and salsalate, 

thiazinecarboxamides like a.o. ampiroxicam, droxicam, lornoxicam, meloxicam, 

piroxicam, and tenoxicam, 

others like bucillamine, bucolome, bumadizon, diferenpiramide, ditazol, 

25 emorfazone, nabumetone, nimesulide, proquazone and piroxicam (e.g. in the form 

of a betacyclodextrin complex). 

From a market point especially the following NSAIDs are interesting: lornoxicam, 

diclofenac, nimesulide, ibuprofen, piroxicam, piroxicam (betacyclodextrin), naproxen, 

30 ketoprofen, tenoxicam, aceclofenac, indometacin, nabumetone, acemetacin, 

morniflumate, meloxicam, flurbiprofen, tiaprofenic acid, proglumetacin, mefenamic; acid, 

fenbufen, etodolac, tolfenamic acid, sulindac, phenylbutazone, fenoprofen, tolmetin, 

acetylsalicylic acid, dexibuprofen and pharmaceutically acceptable salts, complexes 

and/or prodrugs and mixtures thereof. 

35 
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Other relevant active drug substances are COX-2 !COX is an abbreviation for 

cyclooxygenase) inhibitors like e.g. celecosib and flosulide. 

At present, the most preferred drug substance is lornoxicam and pharmaceutically 

5 acceptable salts, complexes and prodrugs thereof. Lornoxicam may be present in a 

composition according to the invention as the sole drug substance or in combination 

with other drug substances. 

The modified release oral dosage form of the present invention preferably includes an 

10 NSAID substance as the therapeutically active ingredient in an amount corresponding to 

from 1 to about 1600 mg of by weight. Alternatively, the dosage form may contain 

molar equivalent amounts of pharmaceutically acceptable salts thereof. The dosage form 

contains an appropriate amount to provide a substantially equivalent therapeutic effect. 

15 A composition according to the invention may contain a further active drug substance. 

Relevant substances in this context are e.g. antidepressants, opioids, prostaglandine 

analogs (e.g. misoprostol), glucocorticosteroids, cytostatics (e.g. methotrexate). H2 

receptor antagonists (e.g. cimetidine, ranitidine). proton pump inhibitors (e.g. 

pantoprazole, omeprazole, lansoprazole), antacids, acetaminophen (paracetamol). 

20 penicillamine, sulfasalazine and/or auranorfin. 

The term "antidepressant" used in the present context includes tricyclic antidepressants 

as well as other antidepressants and mixtures thereof. Pharmaceutically acceptable salts 

and/or complexes of antidepressant are also within the definition of antidepressant. 

25 Thus, the term "antidepressantw is used here to designate a group of drugs that have, to 

varying degrees, antidepressive properties and/or suitable properties with respect to 

alleviation or treatment of neurogenic pain and/or phantom pain. In the present context 

the term "antidepressant" encompasses drug substances mainly from the therapeutic 

class N06 or from the following drug classification: Psychoanaleptics excluding anti-

30 obesity preparations; anti-depressants/thymoanaleptics including substances used in the 

treatment of endogenous and exogenous depression such as, e.g., imipramine, 

nortriptyline, amitriptyline, oxipramol and MAO-inhibiting substances; lithium; 

combinations of drugs with ataractics; psychostimulants including drugs which increase 

the psychic and physical performance and which have a fatigue depressing, stimulating 

35 effect such as, e.g., fentyllines, fencamfamine, methylphenidate, amphetamines; 
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pyscholeptic-psychoanaleptic combinations; nootropics [which are a class of 

psychoactive drugs which are claimed to have a selective action on integrative functions 

of the CNS. Their action is alleged to be particularly associated with intellectual 

function, learning and memory. Nootropics include preparations containing substances 

5 such as piracetam, pyritinol, pyrisuccideanol maleate, meclofenoxate, cyprodenate and 

their combinations with other substances, excluding those products with a vasodilatory 

action (see the therapeutic class C04A). Combinations with cardiac glycosides are 

classified in the therapeutic class C01 A.); and neurotonics and other miscellaneous 

products including products which are not classified above such as single or 

1 0 combination products containing bisibutiamin, deanol and derivatives, GABA, GABOB, 

N-acetyl asparaginic acid glutaminic acid and salts, kavain, phospholipid, 

succinodinitrate. 

The presently most interesting drug substances belong to the tricyclic antidepressants. 

15 Relevant examples of antidepressants are: tricyclic antidepressants such as, e.g. 

dibenzazepine derivatives like carpipramine, clomipramine, desipramine, imipramine, 

imipraminoxide, imipramine pamoate, lofepramine, metapramine, opipramol, 

quinupramine, trimipramine; dibenzocycloheptene derivatives like amitriptyline, 

amitriptyline and chlordiazepoxide, amitriptyline and medazepram, amitriptyline and 

20 pridinol, amitriptyline and perphenazine, amitriptylinoxide, butriptyline, cyclobenzaprine, 

demexiptiline, nortriptyline, nortriptyline and diazepam, nortriptyline and perphenazine, 

nortriptyline and fluphenazine, nortriptyline and flupentixol, noxiptilin, protriptyline; 

dibenzoxepine derivatives like doxepin; and other tricyclic anti-depressants like 

adinazolam, amoxapine, dibenzepin, dimetacrine, dosulepin, dosulepin and diazepam, 

25 dothiepin, fluacizine (fluoracyzine, toracizin). iprindole, maprotiline, melitracen, 

melitracene and flupentixol, pizotyline, propizepine, and tianeptine; other 

antidepressants like 5-hydroxytryptophan, ademetionine, amfebutamone, amfebutamone 

hydrochloride, amineptine, amineptine hydrochloride, amisulpride, fluoxetine 

hydrochloride, fluoxetine, hypericin, lithium carbonate, sertraline hydrochloride, 

30 sertraline, StJohn's wort dry extract, trimipramine maleate, citalopram, citalopram 

hydrobromide, clomipramine chloride, clomipramine hydrochloride, d-phenylalanine, 

demexiptiline, demexiptiline hydrochloride, dimethacrine tartrate, dothiepin, dothiepin 

hydrochloride, doxepin, fluphenazine hydrochloride, fluvoxamine, fluvoxamine hydrogen 

maleate, fluvoxamine maleate, ginkgo biloba, indalpine, isocarboxazide, 

35 johanniskrauttrockenestrakt, 1-tryptophan, lithium citrate, lithium sulfate, lofepramine, 
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maprotiline, maprotiline hydrochloride, maprotiline mesilate, medifoxamine, metaprimine 

fumarate, mianserin, moclobemide, nitroxazepine hydrochloride, nomifensine, 

nomifensine maleate, nomifensin hydrogenmaleat, oxitriptan, paroxetine, paraoxetine 

hydrochloride, phenelzine, phenelzine sulfate, piracetam, pirlindole, pivagabine, 

5 prolintane hydrochloride, propizepine hydrochloride, protriptyline hydrochloride, 

quinupramine, remoxipride hydrochloride, rubidium chloride, setiptiline maleate, 

tianeptine sodium, trazodone hydrochloride, venlafaxine hydrochloride, maprotiline, 

toloxatone, tranylcypromine, trazodone, trazodone hydrochloride, viloxazine, viloxazine 

hydrochloride,zimelidine, zimelidine dihydrochloride. 

10 

At present, the most interesting drug substances for use in a composition according to 

the invention are amitriptyline and/or imipramine and pharmaceutically acceptable salts, 

complexes and prodrugs thereof. Amitriptyline and/or imipramine may be present in a 

composition according to the present invention either as the sole drug substance or in 

15 combination with other drug substances. Amitriptyline is a very interesting drug 

candidate with respect to preventing and/or treating neurogenic pains and phantom 

pains. 

The term "opioid" is used here to designate a group of drugs that are, to varying 

20 degrees, opium- or morphine-like in their properties. The term includes natural and 

synthetic opioids as well as active metabolites such as morphine-S-glucuronide and 

morphine-3-glucuronide, and mixtures of opioids. Pharmaceutically acceptable salts 

and/or complexes of opioids are also within the definition of opioids. 

25 Further relevant examples of opioids for use in compositions according to the invention 

include alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide, 

buprenorphine butorphanol, clonitazene, codeine, cyclazocine, desomorphine, 

dextromoramide, dezocine, diampromide, dihydrocodeine, dihydromorphine, 

dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate, dipipanone, 

30 eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine, etonitazene 

fentanyl, heroin, hydrocondone, hydromorphone, hydroxypethidine, isomethadone, 

dextropropoxyphene, ketobemidone, levallorphan, levorphanol, levophenacylmorphan, 

lofentanil, meperidine, meptazinol, metazocine, methadone, metopon, morphine, 

myrophine, nalbuphine, narceine, nicormorphine, norlevorphanol. normethadone, 

35 nalorphine, normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum, 
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pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine, 

piritramide, propheptazine, promedol, properidine, propiram, propoxyphene, sufentanil, 

tilidine, tramadol, salts thereof, mixtures of any of the foregoing, mixed f!·agonists/ 

antagonists, f!· and/or K-agonists, combinations of the above, and the like. 

Within the scope of the invention is of course that more than one active drug substance 

may be present in a composition, e.g. more than one NSAID substance and/or drug 

substances within the same or different therapeutic classes. Specific relevant 

therapeutic classes are M01A (NSAIDs), R05D, N02 (analgesics). N2A (opioids) and 

10 N28 (non-narcotic analgesics). 

Dose 

In one embodiment of the present invention, the first fraction of multiple units 

15 comprises an amount of an NSAID substance corresponding to from about 50% to 

about 5% (between 1/2 and 1/20) of the daily dosage. In patients which are 

satisfactorily treated on 2-3 daily dosages of a conventional non-sustained formulation, 

the first fraction may in one example contain an amount of the NSAID substance 

corresponding to 40% of the daily dosage. The second fraction may then contain the 

20 remaining 60% of the daily dosage. 

However, a preferred amount of the first fraction may comprise 30% of the daily 

dosage and the second fraction 70% of the daily dosage. 

25 In another embodiment of the present invention, the first fraction of multiple units 

comprises an amount of an NSAID substance corresponding to the amount of the 

NSAID substance necessary for obtaining a therapeutic effect upon a first single oral 

dose of a conventional non-sustained formulation of the NSAID substance. 

30 Formulation details 

First fraction 

As described above, the formulation of the first fraction depends on the specific active 

35 drug substance to be incorporated. If the solubility at room temperature in 0.1 N HCI is 
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low and the pK. value is below about 5.5. or 5.0, then the first fraction is in the form of 

uncoated multiple-units. A very suitable formulation of the first fraction has under such 

conditions been found to be in the form of a granulate wherein special means have been 

employed in order to ensure a quick release of the poor soluble active drug substance. 

5 The granulate is typically prepared by wet-granulation (a process well known for a 

person skilled in the art) employing as little organic solvent as possible in order to reduce 

any environmental and personal risk. Furthermore, the present inventors have found that 

incorporation of an antacid-like substance like, e.g., sodium bicarbonate (sodium 

hydrogencarbonate), magnesium carbonate, magnesium hydroxide, magnesium 

10 meta silicate aluminate and other alkaline substance, has a pronounced increasing effect 

on the release rate. 

In one embodiment, the individual units of the relatively fast release fraction according 

to the invention will normally be a granulate having a size (average diameter) of at the 

15 most about 250 1-1m such as, e.g. at the most about 240 1-Lffi, at the most about 230 

1-1m, at the most about 220 IJ.m, at the most abut 210 1-Lffi, at the most about 200 1-Lffi, 

at the most about 190 1-1m. at the most about 180 !J.m, at the most about 175 IJ.m, at 

the most about 150 IJ.m, at the most about 125 IJ.m, at the most about 100 IJ.m, at the 

most about 90 1-1m or at the most about 80 !J.m. 

20 

As described above, the first fraction may also be in the form of coated multiple-units 

such as coated pellets provided that the pK. of the active drug substance is at least 

about 5.0 or 5.5. From the experimental section inter alia it appears that such coated 

cores may have the same coating as the coating of the second fraction, but the 

25 thickness of the coating differs in such a manner that the coating of the first fraction is 

much thinner than that of the second fraction. For further details with respect to coating 

see below. 

30 

Second fraction 

The individual units of the extended release fraction according to the invention will 

normally be pellets or beads having a size (average diameter) of from about 0.1 to 2 

mm. The most preferred pellet size is from 0.5 to 0.8 mm. The pellets or beads 

comprise a combination of active substance, the NSAID substance and excipients. 
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When the pellets or beads are not coated, the combination of the active substance and 

the excipients is referred to as a core. 

In the present context, the term "cores which are cross-sectionally substantially 

5 homogeneous• designates cores in which the active substance is not confined to an 

exterior layer on the core body, in other words normally cores which, through the cross

section of the core body, contain substantially the same type of composition comprising 

minor particles containing active substance, in contrast to the non-pareil type of cores 

which each consists of an excipient body with active substance applied to its surface. 

1 0 From this definition, it will be understood that the cores which are cross-sectionally 

substantially homogeneous will normally consist of a mixture of active substance with 

excipient(s), this mixture will not necessarily be qualitatively or quantitatively 

homogeneous through the total cross-sectional area of the core but may show, e.g., a 

concentration gradient of the NSAID substance or they may consist substantially solely 

15 of NSAID substance. In the following specification and claims, such cores which are 

cross-sectionally substantially homogeneous will, for the sake of brevity, often simply· 

be designated "cores". 

It is contemplated that the core comprising the NSAID substance in a substantially 

20 homogeneous form provides a more reproducible release of the active ingredient than 

compared to e.g. particles in which the active ingredient forms part of the coating. 

It should, however, be understood that the invention is not limited to pellet formulation 

containing the above-mentioned cores; in principle, the type of cores can be any kind 

25 such as, e.g. matrices, non-pareil cores as well. 

It is preferred that the release profile of the core of the individual unit is substantially 

non-limiting with respect to the desired release of the coated pellet, e.g. that the core 

itself provides at least about 90% w/w such as, e.g .• at least about 95% w/w, at least 

30 about 97% w/w, at least about 98% such as about 100% release within 1 hour, 

measured in the in vitro dissolution test described in the Examples. However, pellet 

cores showing a slower release of the active substance are still within the scope of the 

invention. 
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Dosage forms 

The oral pharmaceutical modified release multiple-units formulation according to the 

invention will typically be a capsule containing a multiplicity of the units, typically more 

5 than 100, a sachet containing a multiplicity of the units, typically more than 1000, or a 

tablet made from a multiplicity of the units, typically more than 100, in such a manner 

that the tablet will disintegrate substantially immediately upon ingestion in the stomach 

into a multiplicity of individual units which are distributed freely throughout the gastro· 

intestinal tract. 

10 

In the present context the term "once daily"/" once-a-day" is intended to mean that it is 

only necessary to administer the pharmaceutical formulation once a day in order to 

obtain a suitable therapeutic and/or prophylactic response; however, any administration 

may comprise co-administration of more than one dosage unit, such as, e.g., 2-4 

1 5 dosage units if the amount of active substance required may not be formulated in only 

one composition unit or if a composition unit of a minor size is preferred. 

In agreement with the above-mentioned definition of "once daily"/"once-a-day", "twice 

daily"/"twice·a-day" is supposed to mean that it is only necessary to administer the 

20 pharmaceutical formulation at the most twice a day in order to obtain a suitable 

therapeutic and/or prophylactic response in the patient. 

Irrespective of the above-mentioned definitions of "once" and "twice" daily, a dosage 

unit constructed to deliver the active ingredient after only one daily administration is 

25 preferred. However, due to individual circumstances some patients may need a new 

dosage after e.g. 1 2 or 18 hours if the patient e.g. has an abnormal absorption or bowel 

transit time. If the individual has a relatively fast bowel transit time, some of the active 

ingredient may be excreted before the full dosage is released, or may be released in the 

colon from which the absorption may be decreased. 

30 

A multiple unit pharmaceutical composition according to the present invention is 

preferably formed as a unit dosage form which upon oral administration disintegrates 

into a multiplicity of individual units. The dosage unit form is preferably a solid dosage 

unit form such as, e.g., a tablet, a capsule, or a sachet, especially in the form of 

35 capsules. 
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The actual load of the NSAID substance in a pharmaceutical composition according to 

the invention, i.e. the concentration in % w/w of the NSAID substance calculated on 

the total weight of the multiple units, may depend on the particular NSAID substance 

5 employed in the formulation. The formulation principle employed in the present invention 

is very flexible. As an example it can be mentioned that compositions can be designed 

so that the load of the NSAID substance in the individual multiple units of the two 

fractions and the content of the two fractions for one dosage unit comprising e.g. 10 

mg of NSAID substance is identical with another dosage unit comprising e.g. 100 mg, 

10 the release profile for each of the dosages will be identical. Consequently, an individual 

total dosage can be administered to the patient by combining the relevant dosage units 

e.g. selected from a series of 4, 8, 12, 16, 24 and 32 mg of the NSAID substance 

without altering the overall release profile of the total amount of the NSAID substance 

administered. 

15 

The compositions mentioned above may be prepared by conventional methods known in 

the art. The invention also relates to a method for preparing an oral pharmaceutical 

modified release multiple-units composition. 

20 Coating 

In a further embodiment, the invention relates to a method for preparing an oral pharma

ceutical modified release multiple-units formulation in which 

25 a) individual units containing an active substance are coated with an inner film

coating mixture ("the inner coat") comprising a film-forming substance, 

b) the thus coated units are optionally provided with a first outer film layer com

prising e.g. a stabilizing agent ("the middle coat"). 

c) the thus coated units of the second fraction are optionally provided with a second 

30 outer film layer comprising a film-forming agent ("the outer coat"). 

d) a mixture of individual units of the first and second fraction are formulated in a do

sage form in the desired ratio of the two fractions. 

In general, the inner coating is applied in an amount corrsponding to 2-20% w/w. The 

35 middle coating, if present, is applied in an amount corresponding to about 4% w/w of 
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the uncoated units and the outer coat is applied in an amount corresponding to about 1-

2% w/w of the uncoated units. 

The film-forming agent of step c) may be so selected that adhesion between the units is 

5 prevented at elevated temperatures, the coated units are then subsequently heated to a 

temperature above 40 °C, preferably not above 65-75 °C, and thereby a continuous 

phase is formed in the inner film layer in homogeneous admixture with the film-forming 

substance. In some cases, this curing process may also take place before the outer 

coating layer may be applied. 

10 

The modified release coating is applied on the multiple units from a solution and/or 

suspension preferably in an aqueous solvent, but an organic coating composition may 

also be applied. 

15 Examples of film-forming agents which are suitable for use in accordance with the 

present invention are agents selected from the group consisting of cellulose derivatives 

such as, e.g., ethylcellulose, cellulose acetate, cellulose propionate, cellulose butyrate, 

cellulose valerate, cellulose acetate propionate; acrylic polymers such as, e.g., poly

methyl methacrylate; vinyl polymers such as, e.g., polyvinyl acetate, polyvinyl formal, 

20 polyvinyl butyryl, vinyl chloride-vinyl acetate copolymer, ethylene-vinyl acetate 

copolymer, vinyl chloride-propylene-vinyl acetate copolymer; silicon polymers such as, 

e.g., ladder polymer of sesquiphenyl siloxane, and colloidal silica; polycarbonate: 

polystyrene; polyester; coumarone-indene polymer; polybutadiene; and other high 

molecular synthetic polymers. 

25 

30 

In certain preferred embodiments, the acrylic polymer is comprised of one or more 

ammonio methacrylate copolymers. Ammonio methacrylate copolymers are well known 

in the art, and are described in NF XVII as fully polymerized copolymers of acrylic and 

methacrylic acid esters with a low content of quaternary ammonium groups. 

In one preferred embodiment, the acrylic coating is an acrylic resin lacquer used in the 

form of an aqueous dispersion, such as that which is commercially available from Rohm 

Pharma under the tradename Eudragit®. In further preferred embodiments, the acrylic 

coating comprises a mixture of two acrylic resin lacquers commercially available from 

35 Rohm Pharma under the tradenames Eudragit® RL 30 0 and Eudragit® RS 30 0, re-
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spectively. Eudragit® RL 30 D and Eudragit® RS 30 Dare copolymers of acrylic and 

methacrylic esters with a low content of quaternary ammonium groups, the molar ratio 

of ammonium groups to the remaining neutral (meth)acrylic esters being 1:20 in 

Eudragit® RL 30 D and 1 :40 in Eudragit® RS 30 D. Eudragit® RL/RS mixtures are 

5 insoluble in water and in digestive fluids. However, coatings formed from the same are 

swellable and permeable in aqueous solutions and digestive fluids. The Eudragit® RL/RS 

dispersions may be mixed together in any desired ratio in order to ultimately obtain a 

modified release formulation having a desirable dissolution profile. The most desirable 

modified release formulations may be obtained from a retardant coating based on 

10 Eudragit® NE 300, which is a neutral resin having a molecular weight of 800,000. 

The amount of coating applied is adapted so as to obtain a predetermined dissolution 

characteristic of the fraction of the composition. The percentage by weight of the 

modified release coating on the individual pellet will, for the fraction providing the 

15 extended duration of effect of the NSAID substance, be at the most about 20% w/w on 

an average, such as, e.g. about 15% w/w, about 12% w/w, preferably at the most 

about 10% w/w on an average, more preferred in the range of about 3% to 6 % w/w 

on an average, based on the weight of the uncoated individual pellet. The amount of 

coating applied depends on the predetermined dissolution characteristics of the 

20 particular core composition and the desired release profile of the fraction. 

However, the amount of coating applied should also be adapted so that there will be no 

rupturing problems. 

25 The coating may be admixed with various excipients such as plasticizers, anti-adhesives 

such as, e.g., colloidal silicium dioxide, inert fillers, and pigments in a manner known per 

se. 

Tackiness of the water-dispersible film-forming substances may be overcome by simply 

30 incorporating an anti-adhesive in the coating. The anti-adhesive is preferably a finely 

divided, substantially insoluble, pharmaceutically acceptable non-wetting powder having 

anti-adhesive properties in the coating. Examples of anti-adhesives are metallic stearates 

such as magnesium stearate or calcium stearate, microcrystalline cellulose, or mineral 

substances such as calcite, substantially water-insoluble calcium phosphates or substan-

35 tially water-insoluble calcium sulphates, colloidal silica, titanium dioxide, barium 
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sulphates. hydrogenated aluminium silicates, hydrous aluminium potassium silicates and 

talc. The preferred anti-adhesive is talc. The anti-adhesive or mixture of anti-adhesives is 

preferably incorporated in the coating in an amount of about 0.1-70% by weight, in 

particular about 1-60% by weight, and preferably about 8-50% by weight of the inner 

5 film layer. By selecting a small particle size of the talc, a larger surface area is obtained; 

the consequent higher anti-adhesive effect makes it possible to incorporate smaller 

amounts of specific anti-adhesives. 

The individual modified release coated multiple-units may further comprise a middle 

10 coating between the "inner coat" and the "outer coat". Such coating may be adapted to 

stabilize the controlled release coated multiple-units and to prevent undesired changes of 

the release profile of each coated unit. Accordingly, the middle lacquer or coating may 

contribute to stability of the release profile of the dosage unit. Accordingly, the multiple 

units may further comprise an outer film layer. 

15 

In one aspect, the outer second layer comprises a water-based film-forming agent which 

prevents adhesion between the units at elevated temperatures and imparts flowability to 

the units, the water-based film-forming agent being anti-adhesive at temperatures above 

about 40 °C, especially temperatures above about 50 °C, such as a temperature 

20 between about 60 °C and about 120 °C, and being selected from diffusion coating 

materials such as ethylcellulose or enteric coating materials such as anionic 

poly(meth)acrylic acid esters, hydroxypropylmethylcellulosephthalate, cellulose

acetatephthalate, polyvinylacetatephthalate, polyvinylacetatephthalate-crotonic acid 

copolymerisates, or mixtures thereof, or water-soluble coating materials such as water-

25 soluble cellulose derivatives, e.g. hydroxypropylcellulose, carboxymethylcellulose, 

methylcellulose, propylcellulose, hydroxyethylcellulose, carboxyethylcellulose, 

carboxymethylhydroxyethylcellulose, hydroxymethylcellulose, 

carboxymethylethylcellulose, methylhydroxypropylcellulose or 

30 

hyd roxypro pylmethylcell ul ose. 

Examples of plasticizers for use in accordance with the present invention include 

triacetin, acetylated monoglyceride, rape oil, olive oil, sesame oil, acetyl tributyl citrate, 

acetyl triethyl citrate, glycerin, sorbitol, diethyloxalate, diethylmalate, diethylmaleate, 

diethylfumarate, diethylsuccinate, diethylmalonate, dioctylphthalate, dibutylsebacetate, 

35 triethylcitrate, tributylcitrate, glyceroltributyrate, polyethyleneglycol, propyleneglycol, 
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1,2-propyleneglycol, dibutylsebacate, diethylsebacate and mixtures thereof. The 

plasticizer is normally incorporated in an amount of less than 10% by weight, calculated 

on the dry matter content of the coating composition. 

5 Pharmaceutically acceptable excipients 

10 

Apart from the active drug substance in the multiple units. the pharmaceutical 

composition according to the invention may further comprise pharmaceutically 

acceptable excipients. 

In the present context, the term "pharmaceutically acceptable excipient" is intended to 

denote any material which is inert in the sense that it substantially does not have any 

therapeutic and/or prophylactic effect per se. A pharmaceutically acceptable excipient 

may be added to the active drug substance with the purpose of making it possible to 

15 obtain a pharmaceutical formulation which has acceptable technical properties. Although 

a pharmaceutically acceptable excipient may have some influence on the release of the 

active drug substance, materials useful for obtaining modified release are not included in 

this definition. 

20 Fillers/diluents/binders may be incorporated such as sucrose, sorbitol, mannitol, lactose 

(e.g., spray-dried lactose, a.-lactose, P-lactose, Tablettose®, various grades of Pharma

tose®, Microtose or Fast-Floc®), microcrystalline cellulose (e.g., various grades of 

Avicel®, such as Avicel® PH1 01, Avicel® PH1 02 or Avicel® PH1 05. Elcema® P1 00, 

Emcocel®, Vivacel®, Ming Tai® and Solka-Fioc®), hydroxypropylcellulose. 

25 L-hydroxypropylcellulose (low-substituted) (e.g. L-HPC-CH31, L-HPC-LH 11. LH 22, LH 

21, LH 20, LH 32, LH 31, LH30), dextrins, maltodextrins (e.g. Lodex® 5 and Lodex® 

1 0), starches or modified starches (including potato starch, maize starch and rice 

starch). sodium chloride, sodium phosphate, calcium phosphate (e.g. basic calcium 

phosphate, calcium hydrogen phosphate), calcium sulfate, calcium carbonate. In 

30 pharmaceutical formulations according to the present invention, especially 

microcrystalline cellulose, L-hydroxypropylcellulose. dextrins, maltodextrins, starches 

and modified starches have proved to be well suited. 

Disintegrants may be used such as cellulose derivatives, including microcrystalline cellu-

35 lose, low-substituted hydroxypropyl cellulose (e.g. LH 22, LH 21, LH 20, LH 32, LH 31, 
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LH30); starches, including potato starch; croscarmellose sodium (i.e. cross-linked 

carboxymethylcellulose sodium salt; e.g. Ac-Di-Sol®); alginic acid or alginates; insoluble 

polyvinylpyrrolidone (e.g. Polyvidon® CL, Polyvidon® CL-M, Kollidon® CL. 

Polyplasdone® XL, Polyplasdone® XL-1 0); sodium carboxymethyl starch (e.g. Primo-

5 gel® and Explotab®). 

Surfactants may be employed such as nonionic (e.g., polysorbate 20, polysorbate 21, 

polysorbate 40, polysorbate 60, polysorbate 61, polysorbate 65, polysorbate 80, 

polysorbate 81, polysorbate 85, polysorbate 120, sorbitane monoisostearate, 

1 0 sorbitanmonolaurate, sorbitan monopalmitate, sorbitan monostearate, sorbitan 

monooleate, sorbitan sesquioleate, sorbitan tri oleate, glyceryl monooleate and 

polyvinylalkohol), anionic (e.g., docusate sodium and sodium lauryl sulphate) and 

cationic (e.g, benzalkonium chloride, benzethonium chloride and cetrimide) or mixtures 

thereof. 

15 

20 

25 

Other appropriate pharmaceutically acceptable excipients may include colorants, 

flavouring agents, and buffering agents. 

In the following examples, the invention is further disclosed. 

BRIEF DESCRIPTION OF THE DRAWING 

Figure 1 shows a target plasma profile for lornoxicam together with a profile for plain 

tablets and solutions used to estimate the target profile, 

figure 2 shows target in vivo dissolution profile for lornoxicam once daily and plain 

tablets, 

figure 3 shows dissolution profiles of lornoxicam compositions containing 8 mg of 

30 lornoxicam; further details are given in Examples 14 and 15 herein, 

figure 4 shows dissolution profiles of compositions according to Example 15, 

figure 5 shows dissolution profiles of compositions according to Example 17. 

35 
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MATERIALS AND METHODS 

Materials employed in the compositions which were investigated in the course of 

development of the present invention were as given in the following. In those cases 

5 where reference is given to an official pharmacopoeia, the reference is to the current 

edition of the stated pharmacopoeia. 

The following abbreviations are used: 

European Pharmacopoeia Ph. Eur.: 

10 USP/NF: 

DLS: 

United States Pharmacopoeia National Formulary 

Dansk La:!gemiddelstandard 

Materials Quality 

15 Cellulosum microcristallinum Ph.Eur. 

(Avicel PH 101) 

Polysorbate 20 Ph.Eur. 

Lactose monohydrate Ph.Eur. 

Carmellose sodium (Bianose 7 LFDl Ph.Eur. 

20 Maltodextrin (Giucidex 2) USPNF 

Pregelatinised Starch (Starch 1500) USPNF 

Hypromellose !Methocel E 5 Premium) Ph. Eur. 

Magnesii stearas Ph.Eur. 

Talcum Ph.Eur. 

25 

Eudragit NE 30 D Ph.Eur. 

Croscarmellose sodium (Ac·Di·Sol) Ph.Eur. 

Dibasic Calcium Phosphate, Anhydrous USPNF 

Manufacturer 

FMC 

Henkel 

DMV 

Aqualon 

Roquette 

Colorcon 

Dow 

Akcros Chemicals 

Whittaker, Clark and 

Daniels 

Rohm Pharma GmbH 

FMC 

Kyowa 

(Calcium hydrogen phosphate, mean particle size approx. 30 J.lm) 

30 Sodium bicarbonate USPNF Kirsch 

(sodium hydrogencarbonate, mean particle size approx. 120 j.lm) 

Hydroxypropylcellulose (HPC L fine) Ph. Eur. 

Low-substituted Hydroxy Propyl Cellulose USPNF 

!LH21) 

35 Ethanol, 96 % DLS 

Nippon Soda 

Shin-Etsu 

Danisco 
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Aqua Purificata 

Naproxen 

Polyvidone 30 

Isopropanol 

41 

Ph. Eur. 

Ph. Eur. 

Ph. Eur. 

Ph. Eur. 

PCTfDK98/00388 

Syntex Pharm. 

BASF 

Sveda Kemi 

Whenever relevant, the mean particle size was determined by employment of a Malvern 

laser particle size analyser. 

In the following five different dissolution methods 1-V are described. In the table below 

10 is given an overview of the important differences between the five' methods: 

15 

20 

Dissolution method Dissolution medium 

II 

Ill 

IV 

v 

pH volume 

7.4 

0.07 N HCI 

0.1 N HCI/7 .3" 

0.1 N HCI/7 .4b 

7.3 

900 ml 

900 ml 

750 ml of medium 1 and 250 ml of 

medium 2 

750 ml of medium 1; after 1 hour 

this medium is changed to 900 ml of 

medium 2 

1000 ml 

• 750 ml 0.1 N HCI is employed in the first 1 hour of the test and then 250 ml of a 

25 medium 2 is added leading to a resulting pH of the dissolution medium of 7.3 

b 750 ml 0.1 N HCI is employed in the first 1 hour of the test and is then replaced by 

900 ml of a medium 2 having a pH of 7.4 

The various dissolution methods have been employed to show that the method chosen 

30 for determining the dissolution profile of various compositions has an influence on the 

result obtained, i.e. different dissolution profiles are obtained when employing different 

dissolution methods. 

The dissolution methods given below give details partly with respect to the test method 

35 and partly with respect to the analysis method. The following methods are directed to 
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compositions containing lornoxicam as an example of an NSAID substance; however, in 

the case of compositions containing other drug substances than lornoxicam the test 

methods and details with respect to procedure and preparation of reagents are the same 

apart from an adjustment of the analysis method and the drug substance included in the 

5 standard solutions to conditions which are suitable for the drug substance in question. A 

person skilled in the art will have no difficulties in selecting a suitable method of 

analysis for a specific drug substance. 

DISSOLUTION METHOD I 

1 0 pH 7.4 (lornoxicam) 

Test method 

Apparatus: Ph. Eur. Dissolution test for solid dosage forms and USP XXIII <71 1 > 

1 5 apparatus 2, equipped with Sotax AT7 and Perkin Elmer UV NIS Spectrometer Lambda 

2. The measurement was performed continuously using Perkin-Elmer Dissolution 

Software for Lambda Series UVNIS Spectrometers Version 3.0/ JAN 94. The 

calculations were performed using the same software. 

20 Glass fibre filter: Whatman GF/F 

Dissolution medium: 900.0 ml dissolution medium pH 7.4 

Number of revolutions: 50 rpm 

25 

Stirrer: Paddle 

Temperature of dissolution medium: 37 •c ± 0.5 •c 

30 Measuring times: Every 5 minutes after the start of the test (details appear from the 

following examples) 

Analysis method 

35 Detection wavelength: A. = 378 nm 
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Measuring equipment: UVNIS- spectrophotometer, 1 em cuvette 

Preparation of reagents 

Dissolution medium: An aqueous solution containing 10.1 mg/ml of sodium 

hydrogenphosphate dihydrate (Na 2HP04 2H 20) and 1.6 mg/ml and sodium 

dihydrogenphosphate monohydrate (NaH 2P04 H2 0); the pH of the dissolution medium is 

7.4. 

Standards 

Stock solutions: 2 stock solutions (S 1 and S2) with a concentration of 200 pg/ml 

lornoxicam are prepared. Lornoxicam is dissolved in solvent for standards given below. 

Standards: 20.00 ml of each of the stock solutions are added to the reference vessel 

(cf. below). 

Solvent for standards:1.5% w/w aqueous sodium acetate solution: methanol (1 :1 v/v) 

20 Test procedure 

900 ml of the dissolution medium are filled to each of the vessels (typically three or six 

vessels for the product and one vessel for reference solution). The medium is heated to 

37 °C .±. 0.5 °C. The product to be tested (e.g. a granulate, pellets, a final 

25 composition) is placed in the vessels, and the spindel is started. In the last vessel, 20.0 

ml of each of the stock solutions are added. The absorbance of the samples and 

standards is measured at 378 nm with a zero setting towards the dissolution medium. 

The percentage dissolved is measured over a suitable time interval. 

30 
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Lornoxicam has a very low solubility in 0.1 N HCI inter alia in order to show that the 

5 relatively fast release fraction indeed releases lornoxicam at acidic pH (simulating the pH 

conditions in the stomach), dissolution method II is employed. 

Test method 

1 0 Apparatus: Ph. Eur. Dissolution test for solid dosage forms and USP XXIII < 711 > 

apparatus 2, equipped with Sotax AT7 and Perkin Elmer UVNIS Spectrometer Lambda 

2. The measurement was performed continuously using Perkin-Elmer Dissolution 

Software for Lambda Series UVNIS Spectrometers Version 3.0/ JAN 94. The 

calculations were performed using the same software. 

15 

Glass fibre filter: Whatman GF/F 

Dissolution medium: 900.0 ml dissolution medium 

20 Number of revolutions: 50 rpm 

25 

Stirrer: Paddle 

Temperature of dissolution medium: 37 °C ± 0.5 oc 

Measuring time: Every 5 minutes after the start of the test (details appear from the 

following examples) 

Analysis method 

30 

Detection wavelength: J.. = 378 nm 

Measuring equipment: UV NIS - spectrophotometer, 1 em cuvette 
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Preparation of reagents 

Dissolution medium: Weigh out 50.0 g of sodium chloride and measure out 141.6 ml of 

concentrated hydrochloric acid. Dissolve the chemical with distilled water and dilute to 

5 25 I with distilled water. 

Standards 

Stock solutions: 2 stock solutions (S1 and 5 2 ) with a concentration of 200 pg/ml 

10 lornoxicam were prepared. Lornoxicam is dissolved in solvent for standards (cf. below). 

Standards: 20.00 ml of each of the stock solutions is added to the reference vessel (cf. 

below). 

15 Solvent for standards: 1.5% w/w aqueous sodium acetate solution: methanol (1 :1 v/v) 

Test procedure 

900 ml of dissolution medium are filled to each of the vessels (typically three or six 

20 vessels for the product and one vessel for reference solution). The medium is heated to 

37 °C .±. 0.5 °C. The product to be tested (e.g. a granulate, pellets or a final 

composition) is placed in the vessel. In the last vessel, 20.0 ml of each of the stock 

solutions are added. The spindel is started, and the absorbance of the samples and 

standards is measured at 378 nm with zero setting towards the dissolution medium. 

25 

The percentage dissolved is measured over a suitable time interval. 

DISSOLUTION METHOD Ill 

0.1 N HCI I pH 7.3 (lornoxicam) 

30 

This dissolution method includes a change in pH to simulate the in vivo situation. 
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Test method 

Apparatus: Ph. Eur. Dissolution test for solid dosage forms and USP XXIII < 711 > 

apparatus 2, equipped with Sotax AT7 and Perkin Elmer UVNIS Spectrometer Lambda 

5 2. The measurement was performed continuously using Perkin-Elmer Dissolution 

Software for Lambda Series UV/VIS Spectrometers Version 3.0/ JAN 94. The 

calculations were performed using the same software. 

10 

15 

Glass fibre filter: Whatman GF/F 

Dissolution medium: 750 ml of dissolution medium 1, after 1 hour 250 ml of dissolution 

medium 2 are added 

Number of revolutions: 50 rpm 

Stirrer: Paddle 

Temperature of dissolution medium: 37 oc ± 0.5 °C 

20 Measuring times: Every 5 minutes after the start of the test (details appear from the 

following examples) 

Analysis method 

25 Detection wavelength: A. = 378 nm 

Measuring equipment: UVNIS- spectrophotometer, 1 em cuvette 

30 Preparation of reagents 

Dissolution media 

Dissolution medium 1: 0.1 N HCI 
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Dissolution medium 2: Weigh out 73,6 g trisodium phosphate, dodecahydrate (Na3Po •. 

1 2H20) and measure out 31 ,8 ml 0,1 N sodium hydroxide. Dissolve the chemicals in 

distilled water and dilute to 1000,0 ml with distilled water. 

5 Standards 

Stock solutions: 2 stock solutions (S 1 and S2) with a concentration of 200 J.IQ/ml 

lornoxicam were prepared. Lornoxicam is dissolved in solvent for standards (cf. below). 

1 0 Standards: 20.00 ml of each of the stock solutions are added to the reference vessel 

(cf. below). 

Solvent for standards:1.5% w/w aqeous sodium acetate solution: methanol (1 :1 v/v) 

15 Test procedure 

750 ml of dissolution medium 1 are filled to each of the vessels (typically three or six 

vessels for the product and one vessel for reference solution). The medium is heated to 

37 °C .±. 0.5 °C. The product to be tested (e.g. a granulate, pellets or a final 

20 composition) is placed in the vessel. In the last vessel, 20.0 ml of each of the stock 

solutions are added. The spindel is started. After 1 hour 250 ml of dissolution medium 2 

(37 co.±. 0.5 °C) are added. 

The absorbance of the samples and standards is measured at 378 nm with zero setting 

25 towards the dissolution medium. 

The percentage dissolved is measured over a suitable time interval. 

DISSOLUTION METHOD IV 

30 0.1 N HCI I pH 7.4 (lornoxicaml 

This dissolution method includes a change in pH to simulate the in vivo situation. 

Furthermore, this dissolution method has been employed in experiments performed in 

order to clarify whether a pre-treatment of the product in 0.1 N hydrochloric acid has 
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any influence on the results obtained afterwards in a dissolution medium having a pH of 

7.4. 

Test method 

Apparatus: Ph. Eur. Dissolution test for solid dosage forms and USP XXIII <711 > 

apparatus 2. equipped with Sotax AT7 and Perkin Elmer UVNIS Spectrometer Lambda 

2. The measurement was performed continuously using Perkin-Elmer Dissolution 

Software for Lambda Series UVNIS Spectrometers Version 3.0/ JAN 94. The 

1 0 calculations were performed using the same software. 

Glass fibre filter: Whatman GF/F 

Dissolution medium: 750 ml of dissolution medium 1, after 1 hour the medium is 

15 changed to 900 ml of dissolution medium 2. 

20 

25 

Number of revolutions: 50 rpm 

Stirrer: Paddle 

Temperature of dissolution medium: 37 °C ± 0.5 °C 

Measuring times: Every 5 minutes after the start of the test (details appear from the 

following examples) 

Analysis method 

Detection wavelength: 1.. = 378 nm 

30 Measuring equipment: UVNIS -spectrophotometer, 1 em cuvette 

Preparation of reagents 

Dissolution media: 

35 Dissolution medium 1: 0.1 N HCI 

 
 
Page 277 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo 99/12524 PCTfDK98/00388 

49 

Dissolution medium 2: Distilled water containing 10.1 mg/ml of sodium 

hydrogenphosphate dihydrate (Na2HP04 2H20) and 1.6 mg/ml of sodium 

dihydrogenphosphate monohydrate (NaH2P04 H20) 

5 Standards 

Stock solutions: 2 stock solutions (5 1 and 52) with a concentration of 200 pg/ml 

lornoxicam were prepared. Lornoxicam is dissolved in solvent for standards (cf. below). 

10 Standards: 20.00 ml of each of the stock solutions is added to the reference vessel (cf. 

below) 

Solvent for standards: 1.5% w/w aqueous sodium acetate solution : methanol (1: 1 v/v) 

15 Test procedure 

750 ml of dissolution medium 1 are filled to each of the vessels (typically three or six 

vessels for the product and one vessel for reference solution). The medium is heated to 

37 °C .±. 0.5 °C. The product to be tested (e.g. a granulate, pellets or a final 

20 composition) is placed in the vessel. In the last vessel, 20.0 ml of each of the stock 

solutions are added. The spindel is started. After 1 hour the medium is decanted 

carefully and the medium is discarded. To the remaining product in the vessel 900 ml 

of dissolution medium 2 (37 °C .±. 0.5 °C) are added. The absorbance of the samples 

and standards is measured at 378 nm with zero setting towards the dissolution medium 

25 employed. 

The percentage dissolved is measured over a suitable time interval. 

DISSOLUTION METHOD V 

30 pH 7.3 (lornoxicam) 

This dissolution method was used to inter alia clarify the influence of pH and/or the 

specific dissolution medium on the release rate and also to clarify, if the results obtained 

at pH 7.3- without any pre-treatment in 0.1 N hydrochloric acid- were different from 

35 those obtained with pre-treatment in 0.1 N hydrochloric acid. 
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The buffer capacity of the dissolution medium employed was investigated to ensure a 

sufficient capacity. pH in the medium was measured before a product was added and 

after the end of the test. Both measurements revealed the same pH value (7.28), i.e. 

5 the buffer capacity is sufficient. 

Test method 

Apparatus: Ph. Eur. Dissolution test for solid dosage forms and USP XXIII <711 > 

10 apparatus 2, equipped with Sotax AT7 and Perkin Elmer UVNIS Spectrometer Lambda 

2. The measurement was performed continuously using Perkin-Elmer Dissolution 

Software for Lambda Series UVNIS Spectrometers Version 3.0/ JAN 94. The 

calculations were performed using the same software. 

15 Glass fibre filter: Whatman GF/F 

Dissolution medium: 750 ml of the dissolution medium 1 and 250 ml of dissolution 

medium 2, the resulting pH is 7.3 

20 Number of revolutions: 50 rpm 

25 

30 

Stirrer: Paddle 

Temperature of dissolution medium: 37 °C ± 0.5 °C 

Measuring times: Every 5 minutes after the start of the test (details appear from the 

following examples) 

Detection wavelength: A. = 378 nm 

Measuring equipment: UVNIS -spectrophotometer, 1 em cuvette 
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Preparation of reagents 

Dissolution media: 

5 Dissolution medium 1: 0.1 N HCI 

10 

15 

20 

Dissolution medium 2: Weigh out 73,6 g trisodium phosphate dodecahydrate (Na 3P04 

12H20) and measure out 31 ,8 ml 0,1 N sodium hydroxide. Dissolve the chemicals in 

distilled water and dilute to 1 000,0 ml with distilled water. 

Standards 

Stock solutions: 2 stock solutions (S, and 52) with a concentration of 200 ,ug/ml 

lornoxicam were prepared. Lornoxicam is dissolved in solvent for standards (cf. below). 

Standards: 20.00 ml of each of the stock solutions is added to the reference vessel (cf. 

below). 

Solvent for standards: 1 ,5 % sodium acetate solution : methanol ( 1:1) 

Test procedure 

750 ml of the dissolution medium 1 and 250 ml of dissolution medium 2 are filled to 

each of the vessels (typically three or six vessels for the product and one vessel for 

25 reference solution). The medium is heated to 37 °C ± 0.5 °C. The product to be tested 

(e.g. a granulate, pellets or a final composition) is placed in the vessel. In the last vessel, 

20.0 ml of each of the stock solutions are added. The spindel is started. The 

30 

absorbance of the samples and standards is measured at 378 nm with zero setting 

towards the dissolution medium. 

The percentage dissolved is measured over a suitable time interval. 

 
 
Page 280 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



5 

10 

15 

wo 99/12524 PCTffiK98/00388 

52 

Calculation for all methods 

Percentage dissolved was calculated with reference to an external standard in the 

reference vessel. 

The concentration of the standard in the reference vessel is calculated by the formula 

below: 

mg lornoxicam per 1 000 ml 
(

q. • 20 + q. • 20)• I 000 
v v 940 

Where: 

q, 

q2 

20 

v 
940 

'"' 

'"' 

'"' 

'"' 

amount of standard weighed out for S, (mg) 

amount of standard weighed out for S2 (mg) 

added volume of S, and S2 to the reference vessel (m!) 

dilution volume of the standard (ml) 

volume in the reference vessel after addition of the standards (S 1 and S2 ) 

to the vessel (ml) 

20 1000 = conversion factor to 1 000 ml 

25 

The content of lornoxicam as percentage dissolved was calculated from the formula 

below: 

abs,ampt• • StA • V • 100 n _ _;;;;=-----·-
abSstAlOOO•u 100 

Where 

absorbance measured in each vessel containing samples 

30 StA 

v 
100 

= 
= 
= 

mg lornoxicam pr 1000 ml in the vessel containing standard 

volume of the medium (ml) 

factor converting to percent 

absstA 

u 

35 n 

= 
= 

absorbance measured in vessel containing the standard 

declared content (mg) 

potency of the standard (%) 
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factor converting to percent 

PCT/DK98/00388 

factor converting the concentration of the standard to mg/ml 

The following examples are intended to illustrate specific embodiments of the present 

5 inventions but are not intended in any way to limit the invention. 

EXAMPLES 

The following Examples 1 - 8 relate to the preparation of various cores containing 

10 lornoxicam as an example of an NSAID substance. Example 9 relates to the preparation 

of a quick release granulate, Examples 1 0-17 illustrate inter alia the influence of the 

composition of the pellets or the coat on the release rate and Example 18 relates to an 

immediate release composition disclosed in EP-A-0 438 249. 

15 EXAMPLE 1 

Preparation of cores containing lornoxicam and coating of the cores with a CR coating 

Batch Nos. 04029831 (uncoated pellet cores) and 05029833 (coated pellet cores) were 

20 prepared. 

Lornoxicam pellet cores were prepared by manufacturing of pellet cores and subsequent 

coating with an inner and an outer coat. 

25 The pellet cores were prepared by the use of an extrusion/spheronization technique. 

The ingredients are listed in Table 1. The ingredients I and II were mixed in a beaker by 

stirring, wetted with 150 g water and then mixed to a homogenous mass. The 

ingredients Ill to VII were filled into a Moulinex laboratory size mixer and mixed for 5 

30 min, whereafter the homogenous mass was added and mixed. The beaker was rinsed 

with the remaining water and added to the mixer. 
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Table 1 

Ingredients Amount (g): 

5 I Lornoxicam 54 

II Polysorbate 20 54 

Ill Cellulose, microcrystalline 102 

IV Lactose 315 

v Carmellose sodium 3 

10 VI Maltodextrin 12 

VII Pregelatinized starch 60 

VIII Purified water 150 + 18 

The resulting mass was extruded in a Nica E 140 extruder with a screen size of 0.6 

15 mm. The extrudate was spheronized in a laboratory size spheronizer at a rotation speed 

of 700 rpm for 4 min. The pellet cores thus produced were dried in a laboratory size 

fluid bed dryer with an inlet temperature of approximately 40° C, and the drying process 

was continued until the outlet temperature has reached approximately 30° C. The total 

drying time was approximately 25 min. 

20 

The dried pellet cores were fractionated in a Retsch sieving apparatus with a lower 

screen of 0.5 mm and an upper screen of 0.8 mm. 

The release of lornoxicam from the pellet cores obtained was determined by dissolution 

25 method I (pH 7 .4) and is as follows: 

30 

Time 

10 min. 

1 h 

Release(%) 

52.1 

97.6 

Thus, the relase of lornoxicam from the uncoated pellets is rapid and is almost 

accomplished within about 1 hour. 

1 00 g of these pellet cores were coated with an inner coat and an outer coat in a 

35 laboratory size bottom spray fluid bed coater with a spray pressure of 1 bar for both the 
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inner coat and the outer coat. The temperature of the coating process was maintained 

at an inlet temperature of approximately 35° C to 40° C. 

The composition of the coating is shown in Table 2: 

Table 2 

Ingredient 

Inner coat 

Hypromellose (Methocel E prem) 

Magnesium stearate 

Talc 

Eudragit NE 30 D 

Purified water 

Outer coat 

Hypromellose (Methocel E5 preml 

Talc 

Amount (g) 

3.25 

0.68 

6.07 

216 

274 

20 Purified water 

4.0 

4.0 

96.0 

In the coating process the following amount of inner and outer coat was applied. The 

amount of dry matter applied calculated in percentage of the pellet core weight also 

25 appears from the below: 

Inner coat: 35.9 g coating solution (corresponding to a dry matter content of 

approximately 5.5% w/w of the pellet core weight) 

Outer coat: 12.5 g coating solution (corresponding to a dry matter content of 

30 approximately 1% w/w of the pellet core weight) 
.I 

35 

After the application of the coatings, the coated pellet cores were cured at a bed 

temperature of approximately 70° C for 30 min, whereafter the coated pellet cores were 

cooled to a bed temperature below 35° C. 
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After the coating, the coated pellet cores are screened through a 1.2 mm screen. 

Oversized material is discarded. 

EXAMPLE 2 

Preparation of pellet cores according to the invention leaving out a surface active 

substance from the cores 

Batch No. 09029831 (uncoated pellet cores) was prepared. 

Lornoxicam pellet cores were prepared by using the ingredients listed in Table 3. 

Table 3 

Ingredients Amount (g) 

II 

Ill 

20 IV 

v 

Lornoxicam 

Cellulose,microcrystalline 

Lactosemonohydrate 

Carmellosesodium 

Purified water 

27 

54 

216 

3 

84 

The pellet cores were prepared by the use of the extrusion/spheronization technique as 

described in Example 1, wherein the ingredients I to IV were mixed for 5 min in a 

25 Moulinex laboratory size mixer, whereafter the ingredients V was added. 

The release of lornoxicam from pellet cores was determined by dissolution method I (pH 

7 ,4) and is as follows: 

30 Time 

10 min 

1 h 

Release (% w/w) 

19.1 

69.8 

 
 
Page 285 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



5 

10 

15 

20 

25 

30 

wo 99112524 PCTIDK98/00388 

57 

From the dissolution data given above it is seen that the release is not accomplished 

after 1 hour and compared with the result obtained with the uncoated pellet cores in 

Example 1 it seems as if the inclusion of a surface active agent like e.g. polysorbate 20 

has a significant ·Influence on the dissolution rate. 

EXAMPLE 3 

Preparation of pellet cores corresponding to the pellets in Example 1 but in a smaller 

batch size 

Batch No. 09029832 (uncoated pellet cores) was prepared. 

This Example is intended to illustrate any relevant variation which may turn up as a 

dependency of the batch size. 

Lorlioxicam pellet cores were prepared as described in Example 1 with the exception 

that in Example 3. the amounts of the ingredients listed in Table 4 were used. 

Table 4 

Ingredients Amount (g) 

Lornoxicam 27 

II Polysorbate 20 27 

Ill Cellulose, microcrystalline 51 

IV Lactose 157.5 

v Carmellose sodium 1.5 

VI Maltodextrin 6 

VII Pregelatinized starch 30 

VIII Purified water 60 + 15 

The release of lornoxicam from these pellets cores was determined by dissolution 

method I (pH 7.4) and is as follows: 
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5 Thus, the pellet cores prepared have the same dissolution behaviour as the pellet cores 

prepared in Example 1, i.e. the batch size seems to be without any significant influence 

on the release rate. 

10 

EXAMPLE 4 

Preparation of coated pellet cores having a thinner inner coating than the coated pellet 

cores of Example 1 

Batches Nos. 11029831 (uncoated pellet cores) and 20029832 (coated pellet cores) 

15 were prepared. 

Lornoxicam pellet cores were prepared as described in Example 1 with the exception 

that in Example 4. the amounts of the ingredients listed in Table 5 were used. 

20 Table 5 

Ingredients Amount (g) 

Lornoxicam 27 

II Polysorbate 20 27 

25 Ill Cellulose. microcrystalline 51 

IV Lactose 157.5 

v Carmellose sodium 1.5 

VI Maltodextrin 6 

VII Pregelatinized starch 30 

30 VIII Purified water 51 + 15 

The release of lornoxicam from these pellets cores was determined by dissolution 

method I (pH 7 .4) and is as follows: 
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Accordingly, the release of lornoxicam from the pellet cores is accomplished within 1 

hour. 

The pellet cores were coated as described in Example 1 with the exception that in 

1 0 Example 4, 1 00 g pellet cores were coated with an amount of inner and outer coat as 

follows: 

Inner coat: 20.0 g coating solution (corresponding to a dry matter content of 

approximately 3% w/w of the pellet core weight). 

1 5 Outer coat: 12.5 g coating solution (corresponding to a dry matter content of 

approximately 1% w/w of the pellet core weight). 

As appears from the above, the amount of dry matter of the inner coat is smaller than in 

Example 1, whereas the amount of dry matter of the outer coat is the same as in 

20 Example 1. Accordingly. it is expected that the release of lornoxicam from the coated 

pellets of Example 4 is faster than that of lornoxicam from the coated pellets of Example 

1. 

25 

30 

EXAMPLE 5 

Preparation of pellet cores corresponding to those of Example 3 with the exception that 

the surface active agent is replaced by lactose 

Batch No. 11029834 (uncoated pellet cores) was prepared. 

Lornoxicam pellet cores were prepared as described in Example 2 with the exception 

that in Example 5, the ingredients listed in Table 6 were used. Compared with the above 

Example 3 it is seen that the composition of pellet cores of Example 5 is very similar to 

those of Example 3, the only differences are that in the pellet cores of Example 3 a 
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surface active agent (polysorbate 20) is included and the amount of water employed 

differs a little. 

Table 6 

Ingredients Amount (g) 

Lornoxicam 27 

II Cellulose, microcrystalline 51 

Ill Lactose 184.5 

IV Carmellose sodium 1.5 

v Maltodextrin 6.0 

VI Pregelatinized starch 30.0 

VII Purified water 84.0 

The release of lornoxicam from these pellets cores were determined by dissolution 

method I (pH 7 .4) and is as follows: 

Time 

20 10 min 

1h 

Release (% w/w) 

20.5 

62.4 

In conclusion the same pattern is observed as in Example 2, namely that the exclusion 

of a surface active agent has a decreasing effect on the release rate of lornoxicam from 

25 the pellet cores. 

30 

EXAMPLE 6 

Preparation of pellet cores having a content of a disintegrant 

Batch No. 19029834 (uncoated pellet cores) was prepared. 

Lornoxicam pellet cores were prepared by using the extrusion/spheronization technique 

as described in Example 1. However, the ingredients used in Example 6 are listed in 

35 Table 7: 
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Table 7 

Ingredients Amount (g) 

Lornoxicam 27 

5 II Polysorbate 20 27 

Ill Cellulose, microcrystalline 51 

IV Lactose 142.5 

v Carmellose sodium 1.5 

VI Maltodextrin 6 

10 VII Pregelatinized starch 30 

VIII Croscarmellose sodium 15 

IX Purified water 51+15+15 

The ingredients I and II were mixed in a beaker, wetted with 51 g water and then mixed 

15 to a homogeneous mass. The ingredients Ill to VIII were added to a Moulinex laboratory 

size mixer and mixed for 5 min, whereto the homogeneous mass was added and mixed. 

The beaker was rinsed with 2 x 15 g water and added to the mixer. 

20 

The extrudation and spheronizing procedure were performed as described in Example 1. 

The release of lornoxicam from the pellet cores was determined by dissolution method II 

(0.07 N HCI} and is as follows: 

Time 

25 1h 

Release (% w/wl 

5.7 

Thus, only a very small amount of the lornoxicam present in the pellets is released at a 

pH corresponding to that of 0.07 N HCI. The inclusion of an disintegrant such as, e.g., 

croscarmellose sodium does not seem to have any increasing effect on the release rate 

30 of lornoxicam from the pellet cores. Furthermore, uncoated cores containing lornoxicam 

do not seem to be a suitable choice in order to obtain a relatively fast release of 

lornoxicam at low pH like the conditions in the stomach. 
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EXAMPLE 7 

Preparation of pellet cores - modification of the composition of the pellets in order to 

influence the release rate of lornoxicam 

Batch No. 19029836 (uncoated pellet cores) was prepared. 

Lornoxicam pellet cores were prepared. The ingredients used are listed in Table 8. 

10 Table 8 

Ingredients Amount (g) 

Lornoxicam 7.5 

II Sodium bicarbonate 37.7 

15 Ill Cellulose, microcrystalline 90.4 

IV Dibasic Calcium Phosphate, Anhydrous 104.1 

v Low-substituted Hydroxypropyl Cellulose 45.3 

VI Hydroxypropylcellulose 15 

VII Purified water 115.8 

20 VIII Ethanol 99.9 % 38.7 

The ingredients II to IV were mixed in a Moulinex laboratory size mixer and mixed for 5 

min. To 100 g of this mixture ingredient I was added and mixed in a cub us mixer for 5 

min. The resulting mass was screened through a 0.5 mm screen and returned to the 

25 Moulinex mixer and mixed for further 6 min. A premixed mixture of ingredient VII and 

VIII was added to the powder mixture and massed for 6 min. 

30 

The resulting mass was then extruded and spheronized according to the method 

described in Example 1. 

The release of lornoxicam from the pellet cores was determined by dissolution method II 

(0.07 N HCI) and is as follows: 
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Release (% w/w) 

37.8 
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The release of lornoxicam from the pellets is significantly increased compared with the 

5 pellets of Example 6, but still not quite satisfactory. 

EXAMPLES 

Preparation of pellets coated with a coating having varying amounts of a 

1 0 hydroxypropylmethylcellulose (HPMC) 

Batch No. 23029833 (uncoated pellets) was prepared 

Lornoxicam pellet cores were prepared as described in Example 4 and with the same 

1 5 composition. 

20 

25 

The release of lornoxicam from the pellet cores was determined by dissolution method 

Ill (0. 1 N HCI followed by pH 7 .3) for 3 hours (i.e. 1 hour at a pH corresponding to the 

pH of 0.1 N HCI and 2 hours at pH 7 .3) and is as follows: 

Time Release (% w/w) 

10 min 36.9 

1h 37.2 

+ 1 h: 86.4 

+ 2h: 95.7 

Thus. the release in 0.1 N HCI is not very high (most of the lornoxicam which releases 

in 0.1 N HCI is released within the first 10 min) and the release rate is certainly not fast 

enough to anticipate that lornoxicam is released in vivo sufficiently fast to lead to a 

30 therapeutic effect. 

In the following, two different batches of coated pellets of 100 g each were prepared. 

Batch 1 (Batch No. 24029832 - coated pellet cores) : 

35 
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100 g pellet cores were coated according to the procedure described in Example 1. The 

composition of the coating is as follows: 

Ingredients Amount (g) 

5 Inner coat 

Hypromellose (Methocel E5 prem) 11.3 

Magnesium stearate 0.6 

Talc 5.4 

Eudragit NE 30 D 191.7 

10 Purified water 291 

Outer coat 

Hypromellose (method E% prem) 4.0 

Talc 4.0 

15 Purified water 96.0 

The following amount of inner and outer coat was used: 

Inner coat: 20.1 g coating solution (corresponding to a dry matter content of 

20 approximately 3% w/w of the pellet core weight; the HPMC content corresponds to 

15.1%w/w). 

Outer coat: 12.5 g coating solution (corresponding to a dry matter content of 

approximately 1% wlw of the pellet core weight). 

25 Batch 2 (Batch No .. 26029832 - coated pellet cores): 

1 00 g pellet cores were coated as described in Example 1. The composition of the 

coating is as follows: 

30 Ingredients 

Inner coat 

Hypromelose (Methocel E5 prem.) 

Magnesium stearate 

35 Talc 

Amount (g) 

3.74 

0.17 

1.48 
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Purified water 

Outer coat 

5 Hypromellose (method E% prem) 

Talc 

Purified water 

65 

The following amount of inner and outer coat was used: 

10 

31.9 

62.7 

4.0 

4.0 

96.0 

PCT/0 K98/00388 

Inner coat: 20.1 g coating solution (corresponding to a dry matter content of 

approximately 3% w/w of the pellet core weight; the HPMC content corresponds to 

25% w/w). 

Outer coat: 12.5 g coating solution (corresponding to a dry matter content of 

15 approximately 1% w/w of the pellet core weight). 

EXAMPLE 9 

20 Preparation of a quick release granulate containing lornoxicam 

Batch No. 972510 (granulate) was prepared. 

A granulate containing lornoxicam were prepared by using the ingredients listed in Table 

25 9. The composition of the granulate is essentially the same as that of the pellet cores of 

Example 7. The granulate was prepared in order to investigate whether it is possible to 

achieve a faster release of lornoxicam from a granulate than from pellet cores. From the 

results given below it is seen that the step of preparing pellets from a particulate 

composition containing lornoxicam has a dramatically decrease on the release rate of 

30 lornoxicam from the composition. 
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Table 9 

5 II 

Ill 

IV 

v 
VI 

10 VII 

VIII 

IX 

Ingredients 

Lornoxicam 

Sodium hydrogencarbonate 

Cellulose microcristalline 

Calcium hydrogen phosphate anhydrous 

Hydroxy Propyl Cellulose 

Low-Substituted Hydroxy Propyl Cellulose 

Purified water 

Ethanol 96% 

Calcium stearate 

Amount (kg) 

2.00 

10.00 

24.00 

27.60 

4.00 

12.00 

27.00 

9.00 

0.40 

PCT!DK98/00388 

Ingredients II, Ill IV, V and VI were added to a Diosna intensive mixer and mixed for 1 

15 min with the impeller speed I and chopper speed I. Out of this mixture, 10 kg was 

added the ingredient I by sieving through a Quadro Comil U20 with the sieve 062R in 

the following way: A part of the 1 0 kg mixture was sieved followed by ingredient I, 

whereafter the remaining of the 10 kg mixture was sieved. Ingredient I was not added 

to the mixture and mixed in the Diosna mixer for approximately 1 min. 

20 

A mixture of ingredient VII and VIII was added to the Diosna mixer, whereafter the 

granulation was started for 6 min with impeller speed I and with no use of the chopper. 

After the granulation, the granulate was dried in a fluid bed until the outlet temperature 

25 had reached approximately 5o•c and water content was below 1.0%, determined as 

LOD (Loss on Drying) when a sample of approximately 1 0 g was heated to a 

temperature of 7o•c in 30 min. The granulate was sieved through a 0.71 sieve using a 

Frewitt siever. Oversized material was discarded. 

30 Ingredient IX was sieved in the Quadro Comil with a sieve 062R and an equal amount of 

the granulate described above was added and mixed. This mixture was mixed with the 

remaining of the granulate in the Diosna mixer for 25 sec with an impeller speed of I and 

without usinQ the chopper. 
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This mixture was compressed into a 9,5 mm concave tablets with a hardness of 80 to 

1 00 N (the compression of the granulate was performed in order to avoid any of the 

problems which could arise during dissolution testing of a granulate and which are 

related to such bad wetting properties of a granulate that the granulate would float on 

5 the top of the dissolution medium giving rise to a in vitro unsatisfactory release of 

lornoxicam. However, later results have shown that granulates prepared in accordance 

with the above have suitable wetting properties, i.e. the final step of compression 

before dissolution testing is not necessary. 

1 0 The dissolution of tablet cores was determined by the dissolution method II (0.07 N HCI) 

and is as follows: 

15 

Time 

20 min 

Release (% w/w) 

100.6 

The disintegration time of the tablets tested was at the·most about 5 min. Thus, the 

dissolution rate of the granulate is expected to be of the same or quicker order of 

magnitude. 

20 The release data given above are most surprising and give evidence that a fast release 

fraction containing a drug substance which is almost insoluble under acidic conditions 

can only be obtained if the composition is designed to a very fast release. In other 

words, application of traditionally prepared granulates and/or compositions made from 

such traditional granulates or particulate formulations do not seem to release the drug 

25 substance sufficiently fast under acidic conditions as those prevailing in the stomach. 

30 

Accordingly, such traditional compositions are expected to release only a minor amount 

of the drug substance in the stomach and to release the remaining amount of 

lornoxicam in the intestines, i.e. after the composition reaches the intestines 1·3 hours 

after intake. 

Compared with the dissolution data given in Example 7 a dramatically increase in 

dissolution rate is observed for the granulate compared with the pellet cores. Thus, in 

order to achieve a very fast release of lornoxicam from a composition it seems as if the 

fast fraction advantageously may be constituted by a granulate rather than uncoated 

35 pellet cores or film-coated pellet cores. 
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Conclusion with respect to Examples 1-9 

In the preceding examples it has been shown that pellets cores cannot release 

5 lorn oxic am very quickly at pH 7 A unless a surfactant is added (Examples 2 and 5), even 

though lornoxicam is soluble at pH 7 ,4. When a surfactant, e.g. polysorbate 20, was 

added the release at pH 7,4 was acceptable from the point of view that the core can 

enter an once daily formulations without significantly controlling the dissolution rate 

(Examples 1, 3 and 4). This control should ideally be taken care of by the applied 

10 lacquer. 

When these pellet cores were analyzed with respect to dissolution behaviour under 

acidic conditions in which lornoxicam is only slightly soluble a satisfactory release was 

not obtained even if a surfactant was used (Examples 6 and 8). Therefore, another kind 

15 of subunits have to be used for the relatively fast releasing fraction. Subunits in the 

form of a granulate and with the composition as described in Example 9 seem to give a 

satisfactory fast release. However, subunits with the same formulation as in Example 9, 

but in the form of pellet cores, will not give a satisfactory release rate in acidic 

conditions as shown in Example 7. 

20 

EXAMPLE 10 

Preparation of a composition containing a mixture of uncoated and coated pellet cores 

25 The following example illustrate the dissolution behaviour of a composition containing a 

mixture of uncoated and coated pellet cores. The uncoated pellets are intended to 

simulate a fast release fraction and the coated pellets are intended to simulate a delayed 

release fraction. 

30 Coated pellets obtained according to Example 1 were mixed with pellet cores obtained 

according to Example 4 and the final composition contained 40% of uncoated pellet 

cores and 60% coated pellets (the percentage is given as % w/w of the total dose of 

lornoxicam in the composition, i.e. the uncoated fraction accounts for 40% w/w of the 

total content of lornoxicam whereas the coated fraction accounts for 60% w/w of the 
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total content of lornoxicam. A unit dosage form of the composition contains 8 mg of 

lornoxicam. 

The dissolution test was carried out according to dissolution method Ill. The following 

5 dissolution data were obtained: 
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19 

20 
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11 029831 (uncoated 

fraction)+ 05029833 

(coated fraction) (5.5/4.3)• 

Release (% w/w) 

0 

1.4 

2.9 

38.4 

46.1 

49.6 

53.5 

55.9 

59 

61.4 

64.6 

67.2 

69.2 

74 

75.6 

77.9 

79.3 

80.7 

82.5 

83.6 

85.3 

86.4 

87 

88.1 

89 

., 

PCTIDK98/00388 

• (5.5/4.3) relates to the fact that the content of dry matter in the coat is 5.5% w/w 

and the HPML content is 4.3% w/w. 
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From the data given above it is seen that only 2.9% w/w lornoxicam is released after 1 

hour. Thus, the "fast release fraction", i.e. the uncoated pellets, is not able to release all 

its content of lornoxicam under acidic conditions and during the first hour of the test. If 

this was the case, a release of about 40% is to be expected after 1 hour. 

A dramatically increase in dissolution is observed after 2 hours reflecting the pH change 

of the dissolution medium 1 hour after the start of the test. Furthermore, a retardation 

of the release of lornoxicam is observed at pH 7.4 compared with the uncoated pellets 

cores, i.e. the coating is in control of the release rate. However, a composition 

1 0 containing a mixture of uncoated and coated pellets does not seem to enable a fast 

release of lornoxicam. Therefore, the fast release fraction has to been manipulated in 

some way in order to release the active substance (lornoxicam) faster). 

15 

EXAMPLE 11 

Preparation of a composition containing a mixture of a quick release granulate and a 

delayed release fraction of coated pellet cores 

The composition described below was prepared in order to investigate the influence on 

20 the overall release rate of the granulate prepared in Example 9 which seems to have 

favourable properties with respect to a quick and very fast release of lornoxicam even 

under acidic conditions. 

Coated pellets obtained according to Example 4 were mixed with a granulate obtained 

25 according to Example 9, where the mixture contained 40% w/w of the total dose of 

lornoxicain in the form of the granulate and the remaining 60% w/w of the total dose of 

lornoxicam was in the form of coated pellets (the concentration of lornoxicam in the 

granulate is about 2-3 % w/w and about 9% w/w in .the uncoated pellets). The 

dissolution test was carried out according to dissolution method Ill. The following 

30 dissolution data was obtained: 
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7 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

97 251 0 (granulate) 

+ 20029832 (coated 

pellets) (3/4.3) 

Release (% w/w) 

0 

37.2 

41.3 

44.6 

48.2 

51.3 

53.9 

57 

59.6 

61.8 

64.7 

66.9 

69.4 

71.6 

73.6 

75.7 

77.6 

79.5 

81.2 

82.9 

84.4 

86 

87.4 

88.5 

89.8 

72 

• 

' 
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From the dissolution data given above, a fast release of lornoxicam is observed which is 

ascribed to the influence of the lornoxicam granulate. 
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In contrast to the results obtained in Example 10 a release of about 40% w/w of 

lornoxicam is observed after 1 hours. Thus, the above example gives evidence that a 

manipulation of the composition of the fast release fraction is necessary in order to 

achieve a suitable release even at a low pH. Furthermore, a delayed release is observed 

5 with respect to the coated pellets fraction. 

10 

EXAMPLE 12 

Investigation of the controlled release lacquer composition on the overall dissolution rate 

Coated pellets obtained according to Example 8 (batch 1, 15% w/w HPMC in the coat 

was mixed with granulate obtained according to Example 9. The mixture contained 40% 

w/w of the total dose of lornoxicam in the form of the granulate, whereas the remaining 

60% w/w of lornoxicam was in the form of coated pellets. The dissolution test was 

1 5 carried out according to dissolution method Ill. The following dissolution data was 

obtained: 
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972510 

(granulate)+ 24029832 

(coated pellets) (3/15.1) 

Release (% w/w) 

0 

35.7 

35.7 

43.2 

50.0 

55.8 

60.9 

66.2 

70.7 

74.4 

78.3 

81.5 

84.8 

87.3 

89.3 

91.1 

92.6 

93.8 

95.0 

95.9 

96.6 

97.2 

97.5 

97.8 

98.0 

97.5 
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From the dissolution data given above a much faster release of the delayed release 

fraction is observed compared with the results obtained in Example 11. Thus. the 
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composition of the coat can be adjusted to a suitable release rate. In this example the 

content of HPMC in the coat is 15.1% w/w. 

EXAMPLE 13 

Investigation of the influence of the composition of the controlled release coat on the 

release rate 

Coated pellets obtained according to Example 8 (batch 2) were mixed with a granulate 

10 obtained according to Example 9. The mixture contained 40% w/w of the lornoxicam 

content in the form of the granulate and the remaining 60% w/w in the form of coated 

pellets. The dissolution test was carried out according to dissolution method Ill. 

The following dissolution data was obtained: 

15 

97 2510 (granulate)+ 26029832 

Time (h) (coated pellets) (3/25.0) 

Release(% w/w) 

0 0 

0.5 37.3 

37.3 

2 58 

3 69.1 

4 79.9 

5 87.6 

6 92.6 

7 95.9 

8 97.8 

9 98.9 

10 99.3 

11 99.4 

12 99.4 

13 99.4 

14 99.4 

15 99.5 
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After 6 hours 92.6% w/w is released whereas only 69.4% w/w was released in 

Example 12. Thus, the increase of the concentration of HPMC in the coat (25% in the 

present example in contrast to 15% in Example 12) has an increasing effect on the 

5 release rate of lornoxicam from the composition. 

10 

EXAMPLE 14 

Determination of release rate of lornoxicam from controlled release pellets 

Dissolution data from coated pellets from Examples 1, 4 and 8 (batches 1 and 2) were 

determined by dissolution method I (pH 7.4). The following data have been obtained. 

 
 
Page 305 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo 99/12524 PCTIDK98/00388 

77 

05029833 20029832 24029832 26029832 

Time (h) (coated pellets) (coated pellets) (coated pellets) (coated pellets) 

(5.5/4.3) (3.0/4.3) (3.0/15. 1) (3.0/25.0) 

Example 1 Example 4 Example 8, batch Example 8, batch 

2 

0 0 0 0 0 

0.5 6.9 10.1 17.3 32.7 

12.1 16.9 29 52.6 

2 20.3 28.5 49.5 82.1 

3 28.1 39.7 67.2 96.9 

4 35.4 50 81.6 101.9 

5 42 58.9 91.5 102.9 

6 49.1 69.1 98.5 103 

7 55.2 76.2 102.1 103.2 

8 60.7 82.2 103.9 102.9 

9 65.6 86.9 104.8 102.9 

10 69.9 90.5 105.2 103.1 

11 73.7 93.4 105.5 102.9 

12 77.2 93.4 105.5 

13 80.3 95.2 105.8 

14 82.6 97.7 105.5 

15 85 97.9 105.8 

16 87.1 98 105.8 

17 88.6 98.7 105.9 

18 89.9 98.8 105.9 

19 91.2 99 105.8 

The data are also presented in Figure 3. Comparison of the results obtained from the 

composition of Example 1 with that of Example 4 illustrates that the thickness of the CR 

5 (controlled release) coat influences the release rate in such a manner that a thinner coat 

leads to a more rapid release. The influence of HPMC as an example of a substance 

which is capable of forming pores in the coat on the release rate is illustrated by the 

release rate of the two different batches of Example 8 and the results reveal an 

increasing release rate when the concentration of HPMC increases. 
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Conclusion with respect to Examples 10-14 

In Examples 10-14, the preparation of a composition containing two fractions of 

5 subunits has been presented. One fraction representing a quick release part and the 

other fraction representing a controlled and delayed release part. Furthermore, the 

Examples illustrate the influence on the release rate of i} the composition of the quick 

release fraction and ii) composition and amount of lacquer applied on the controlled 

release fraction. 

10 

EXAMPLE 15 

Investigation of the influence of the dissolution medium on the release rate 

15 Dissolution data from coated pellets from Examples 4 and 8 (batch 2) were obtained 

using dissolution method V (pH 7 .3). and are as follows: 
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20029832 (coated 26029832 (coated 

Time (h) pellets) (3.0/4.3)[7 .3] pellets) 

Example 4 (3.0/25.0)[7 .3] 

Example 8, batch 2 

0 0 0 

0.5 6.2 22 

10.1 36.1 

2 17.3 60.7 

3 24.3 79.2 

4 30.9 90.7 

5 36.9 96.9 

6 42.9 100.1 

7 48.2 101.4 

8 53.1 101.9 

9 57.6 102 

10 61.8 102 

11 65.7 102 

12 69.3 102 

13 72.4 102 

14 75.4 102 

15 78 102 

16 80.3 102 

18 84.3 

20 87.3 

The data are compared with the data from Example 14 in Figure 3. An influence of the 

dissolution medium on the dissolution rate is observed, i.e. the choice of dissolution 

5 method is important (not only with respect to pH but also with respect to factors like, 

e.g., ionic strength, osmotic pressure etc.). 

EXAMPLE 16 

10 Investigation of the influence of a pre-treatment in 0.1 N hydrochloric acid on the 

dissolution rate at pH 7.4 
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Dissolution data from coated pellets from Example 4 and Example 8 (batch 2) was 

determined by dissolution method I (pH 7 .4) and method IV ( 1 hour at a pH 

corresponding to 0.1 N HCI and then at pH 7 .4) and are as follows: 

5 

26029832 20029832 20029832 26029832 

(3,0/25)(HCI/7 ,4) (3,0/4,3)(HCI/7 ,4) (3,0/4,3) (3,0/25,0) 

Example 8, Example 4, Example 8 batch 2 Example 4, 

Time (h) batch 2 

in pH 7.4 Dissolution Dissolution Dissolution Dissolution 

method IV method IV method I method I 

0 0 0 0 

0.5 10.1 32.7 

1 47.6 16.9 16.9 52.6 

2 77.5 29.1 28.5 82.1 

3 92.4 39.6 39.7 96.9 

4 98.1 48.3 50 101.9 

5 100.2 56.9 58.9 102.9 

6 100.6 64.8 69.1 103 

7 100.6 71.6 76.2 103.2 

8 100.7 77 82.2 102.9 

9 86.9 102.9 

10 85.7 90.5 103.1 

11 88.8 93.4 102.9 

12 91.3 93.4 

13 93.4 95.2 

14 94.8 97.7 

15 96 97.9 

16 97 98 

17 97.6 98.7 

18 98.3 98.8 

19 98.6 99 
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The dissolution results from Example 16 reveal that a pre-treatment with acid does not 

have any significantly influence on the rate of release from the delayed release fraction, 

i.e. the coated pellets fraction. 

5 In Figure 4 the data are presented and in order to make a proper comparison possible, 

the release data obtained by dissolution method IV have been displaced by 1 hour 

corresponding to the time period for treatment in 0.1 N HCI. Thus. in Figure 4, the zero 

setting for all compositions is when the dissolution medium has a pH of 7 .4. The 

observed differences with respect to the dissolution of lornoxicam from Example 1 and 

10 4, respectively, are not significant and are within the standard deviation observed. 

Conclusion with respect to Examples 15 and 16 

The results from Examples 15 and 16 have shown that coated pellets have the same 

15 release rate independent on whether a pre-treatment in acid has been included or not 

whereas a change in the dissolution method (from method I to method Vl has a 

significant influence on the release rate. 

20 

EXAMPLE 17 

Investigation on the influence of dose on the dissolution rate 

In this Example the dissolution profiles of a dose of 1 6 mg of lornoxicam are compared 

to a dose of 8 mg of lornoxicam. Dissolution profiles are obtained according to 

25 dissolution method Ill. 
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972510 + 24029832 972510 + 24029832 972510 + 24029832 

8 mg Reanalysis of Reanalysis of 

Example 12 Example 12 (new Example 1 2 (new 

Time (h) 8 mg lornoxicam pr. sample) 8 mg sample) 16 mg 

capsule lornoxicam pr. lornoxicam pr. 

capsule capsule 

0 0 0 0 

35.7 36.2 35.3 

2 43.2 47 46.3 

3 50.0 55.9 55 

4 55.8 63.9 61.7 

5 60.9 70.6 67.1 

6 66.2 77.4 73.1 

7 70.7 83 77.1 

8 74.4 87.1 81.4 

9 78.3 91.3 85.5 

10 81.5 94.2 90.5 

11 84.8 95.9 91.9 

12 87.3 97.8 93.9 

13 89.3 98.7 95.7 

14 91.1 99 96.7 

15 92.6 99.9 97.7 

16 93.8 99.9 98.1 

17 95.0 99.7 99 

18 95.9 100.1 99.1 

19 96.6 

20 97.2 

21 97.5 

22 97.8 

23 98.0 

24 97.5 

Data are presented in Figure 5 and the curves show that the dose is without any 

significant influence on the release rate. In Figure 5 a target profile calculated for 
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lornoxicam has been included and it is seen that the compositions tested have profiles 

very close to the target profile. 

EXAMPLE 18 

Investigation on whether a plain granulate quickly releases an NSAID substance 

A granulate containing naproxen was prepared using the ingredients listed in Table 10. 

The granulate was prepared in order to investigate whether a plain granulate like the one 

10 disclosed in EP-A-0 438 249A 1 (ELAN Corporation P.L.C.) releases naproxen quickly (as 

defined herein) when the dissolution testing is done according to dissolution method II 

15 

20 

(n = 2) described herein. No standards were used and, accordingly, a literature value for 

E (1 %, 1 em) = 63 was used to calculate the content in the samples. The composition 

of the granulate corresponds to the one disclosed in Example 1 of EP-A-0 438 249A 1 

(ELAN Corporation P.L.C.). 

Table 10 

Ingredients Amount (g) 

Naproxen 232.0 

Polyvidone 30 7.2 

Isopropanol 65.7 

25 Naproxen and polyvidone 30 were mixed in a lab scale Kenwood mixer for 3 min. The 

mixture was granulated by slowly adding the isopropanol over a period of 2 min and the 

mixing was continued for 1 min. Then the granulate was dried on trays at 50 °C for 12 

hours. Thereafter half of the granulate was sieved through a 500 f.tm sieve and the other 

half of the granulate was sieved through a 1 000 f1ffi sieve. Oversized material was 

30 discarded in both cases. The thus obtained two granulates were tested according to 

dissolution method II described herein. 

35 

Batch No. 26089831: 500 f1ffi sieved granulate in an amount corresponding to a 150 

mg tablet. In the following is given the results from the dissolution test. 
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Release (dissolved naproxen) 

% w/w 

PCT/DK98/00388 

0 

5 0.5 

0 

15 

16.1 

16.5 

17.6 

1.5 

2 

1 0 Batch No. 26089831: 1 000 J.lm sieved granulate in an amount corresponding to a 150 

mg tablet. In the following is given the results from the dissolution test. 

15 

20 

Time (h) Release (dissolved naproxen) 

% w/w 

0 0 

0.5 11.4 

13.4 

1.5 14.2 

2 15.7 

From the results given above, it is clear that such plain formulations do not release the 

NSAID substance very fast and, accordingly, such formulations or compositions do not 

fall under the definition of quick release defined herein (i.e. that at least about 50% of 

25 the NSAID substance is released within the first 20 min of the dissolution test). 
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CLAIMS 

1. An oral pharmaceutical modified release multiple-units composition in unit dosage 

form for administration of a therapeutically and/or prophylactically effective amount of a 

5 non-steroid anti-inflammatory drug substance (an NSAID substance). a unit dosage form 

comprising at least two NSAID-containing fractions, 

10 

i) a first NSAID-containing fraction of multiple-units for quick release of the NSAID 

substance, and 

ii) a second NSAID-containing fraction of multiple-units for extended release of the 

NSAID substance, 

the first fraction which - when subjected to dissolution method II as defined herein 

15 employing 0.07 N HCI as dissolution medium - releases at least 50% w/w of the NSAID 

substance present in the fraction within the first 20 min of the test, 

20 

the second fraction being in the form of coated delayed release multiple units for 

extended release of the NSAID substance. 

2. A composition according to claim 1, wherein the first fraction - when subjected to 

dissolution method II as defined herein employing 0.07 N HCI as dissolution medium -

releases at least 55% w/w such as, e.g .. at least about 60% w/w, at least about 65% 

w/w, at least about 70% w/w, at least about 75% w/w or at least about 80% w/w of 

25 the total NSAID substance present in the first fraction within the first 20 min of the 

test. 

3. A composition according to claim 1 or 2, wherein the quick in vitro release and the 

extended in vitro release being adapted so that the first fraction is substantially released 

30 when the release from the second fraction is initiated corresponding to at least 50°A> 

w/w release of the NSAID substance contained in the first fraction at the time when at 

the most 15% w/w such as at the most 10% w/w or at the most 5% w/w of the 

NSAID substance contained in the second fraction is released as measured by the 

dissolution method Ill defined herein. 

35 
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4. A composition according to any one of the preceding claims, wherein the NSAID 

substance contained in the first fraction has a pK. value between from about 3.0 to 

about 5.5 and the first fraction is in the form of uncoated units. 

5 5. A composition according to any one of the preceding claims, wherein the NSAID · 

substance has a solubility in 0.1 N hydrochloric acid at room temperature of at the most 

about 0.5% w/v such as, e.g. at the most about 0.1% w/v, at the most about 0.05% 

w/v, at the most about 0.03% w/v, at the most about 0.01% w/w, at the most about 

0.007% w/v, at the most about 0.005% w/v, at the most about 0.003% w/v, at the 

10 most about 0.002% w/v or at the most about 0.001% w/v. 

6. A composition according to any one of claims 1-3, wherein the NSAID substance 

contained in the first fraction has a pK. value of at least 5.0 such as at least about 5.5. 

15 7. A composition according to claim 6, wherein the first fraction is present in the form 

of coated units. 

8. A composition according to any one of claims 1-3 or 6-7, wherein the NSAID 

substance has a solubility in 0.1 N hydrochloric acid at room temperature of at least 

20 about 0.1% w/v such as e.g. at least about 0.5% w/v or at least about 1% w/v. 

9. A composition according to any one of the preceding claims intended for 

administration once or twice daily. 

25 1 0. A composition according to any one of the preceding claims for the administration 

of a therapeutically and/or prophylactically effective amount of an NSAID substance to 

obtain both a relatively fast onset of the therapeutic effect and the maintenance of 

therapeutically active plasma concentration for a relatively long period of time, a unit 

dosage of the composition comprising at least two fractions as follows: 

30 

a first fraction of quick release multiple-units for relatively quick release in vivo of an 

NSAID substance to obtain a therapeutically and/or prophylactically active plasma 

concentration within a relatively short period of time, and 
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a second fraction of coated modified release multiple-units for extended release in vivo 

of an NSAID substance to maintain a therapeutically and/or prophylactically. active 

plasma concentration in order to enable dosing once or twice daily, 

5 the formulation of the first and the second fractions, with respect to release therefrom 

and with respect to the ratio between the first and the second fraction in the unit 

dosage, being adapted so as to obtain: 

a relative quick in vitro release of the NSAID substance from the first fraction of quick 

10 release multiple-units, as measured by the dissolution method II as defined herein, 

15 

an extended in vitro release of the NSAID substance from the second fraction of 

extended release multiple-units relative to the in vitro release of the first fraction of the 

NSAID substance, as measured by e.g. the dissolution method Ill as defined herein, 

the quick release and the extended in vitro release being adapted so that the first 

fraction is substantially released when the release from the second fraction is initiated 

corresponding to at least 50% w/w release of the NSAID substance contained in the 

first fraction at the time when at least about 15% w/w such as, e.g., at least about 

20 10% w/w or at least about 5% w/w of the NSAID substance contained in the second 

fraction is released as measured by the dissolution method Ill defined herein. 

11. A composition according to any one of the preceding claims, wherein the NSAID 

substance is selected from the group consisting of lornoxicam, diclofenac, nimesulide, 

25 ibuprofen, piroxicam, piroxicam (betacyclodextrin). naproxen, ketoprofen, tenoxicam, 

aceclofenac, indometacin, nabumetone, acemetacin, morniflumate, meloxicam, 

flurbiprofen, tiaprofenic acid, proglumetacin, mefenamic acid, fenbufen, etodolac, 

tolfenamic acid, sulindac, phenylbutazone, fenoprofen, tolmetin, acetylsalicylic acid, 

dexibuprofen, and pharmaceutically acceptable salts, complexes and/or prodrugs thereof 

30 and mixtures thereof. 

35 

12. A composition according to any one of the preceding claims, wherein the NSAID 

substance in the first fraction is the same as the NSAID substance contained in the 

second fraction. 
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13. A composition according to any one claims 1-11, wherein the NSAID substance in 

the first fraction is different from the NSAID substance contained in the second fraction. 

14. A composition according to any one of the preceding claims, wherein the NSAID 

5 substance in the first fraction is lornoxicam. 

15. A composition according to any one of the preceding claims, wherein the NSAID 

substance in the second fraction is lornoxicam. 

10 16. A composition according to any one of the preceding claims comprising a further 

active drug substance. 

' 17. A composition according to any one of the preceding claims, wherein a further 

active drug substance is included in at least one of the first and second fraction. 

15 

18. A composition according to claim 16 or 17, wherein the further active drug 

substance is an antidepressant, an opioid, a prostaglandins analog (e.g. misoprostol), a 

glucocorticosteroid, a cytostaticum (e.g. methotrexate). a H2 receptor antagonist (e.g. 

cimetidine, ranitidine). a proton pump inhibitor (e.g. pantoprazole, omeprazole, 

20 lansoprazolel and/or an antacidum. 

19. A composition according to claim 1 6 or 17, wherein the further active drug 

substance is paracetamol, penicillamine, sulfasalazine and/or auranorfin. 

25 20. A composition according to any one of the preceding claims, wherein the NSAID 

substance is lornoxicam. 

21. A composition according to any one of the preceding claims, wherein the quick 

release multiple-units of the first fraction have a mean particle size of at the most about 

30 250 flm such as, e.g. at the most about 240 flm, at the most about 230 f.1m, at the 

most about 220 f.1m, at the most abut 210 flm, at the most about 200 j.U11, at the most 

about 190 flm, at the most about 180 flm, at the most about 175 flm, at the most 

about 150 flm, at the most about 125 f.1m, at the most about 100 flm, at the most 

about 90 flm or at the most about 80 f.1m. 

35 
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22. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the first fraction of quick release multiple-units provides 

within 1 hour a release as defined by the dissolution method II defined herein of at least 

50% w/w, such as, e.g., at least about 60% w/w, at least about 70% w/w, at at least 

5 about 80% w/w, at least about 85% w/w at least about 90% w/w or at least about 

95% w/w of the NSAID substance. 

23. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the second fraction of extended release multiple-units 

1 0 provides within 1 hour a release as defined by the dissolution method Ill defined herein 

in the range of 0%-30% w/w, such as in the range of 0%-20% w/w, in the range of 

0%-10% w/w, such as at the most about 5% w/w of the NSAID substance. 

24. A composition according to any one of the preceding claims, wherein the in vitro 

15 dissolution characteristics of the second fraction of extended release multiple-units 

provides within 3 hours a release as defined by the dissolution method Ill defined herein 

in the range of about 10%-70% w/w, such as, e.g., in the range of about 10%-60% 

w/w, in the range of about 12%-50% w/w, in the range of 14%-45% w/w, in the range 

of about 15%-30% w/w, in the range of about 15%-20% w/w such as, e.g., about 

20 17% w/w of the NSAID substance. 

25. A composition according to any one of the preceding claims. wherein the in vitro 

dissolution characteristics of the second fraction of extended release multiple-units 

provides within 6 hours a release as defined by the dissolution method Ill defined herein 

25 in the range of about 35%-95% w/w, such as, e.g., in the range of about 50%-90% 

w/w, in the range of about 50%-80% w/w, in the range of 50%-75% w/w, in the range 

of about 50%-60% w/w, in the range of about 53%-59% w/w such as. e.g. about 56% 

w/w of the NSAID substance. 

30 26. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the second fraction of modified release multiple-units 

provides within 9 hours a release as defined by the dissolution method Ill defined herein 

in the range of about 50%-100% w/w, such as, e.g., in the range of about 60%-98% 

w/w, in the range of about 65%-95% w/w, in the range of about 70%-90% w/w, in the 

35 range of about 70%-80% w/w such as, e.g., about 76% w/w of the NSAID substance. 
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27. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the first and second fractions are adapted so that the first 

fraction is substantially released when the release from the second fraction is initiated 

5 corresponding to at least 50% w/w of the first fraction at the time at the most about 

15% w/w such as. e.g., at the most about 10% w/w or at the most about 5% w/w of 

the second fraction is released as measured by the dissolution method Ill defined herein. 

28. A composition according to any one of the preceding claims, wherein the in vitro 

1 0 dissolution characteristics of the first and second fractions are adapted so that the first 

fraction is substantially released when the release from the second fraction is initiated 

corresponding to at least 70% w/w release of the first fraction at the time at the most 

about 20% w/w such as, e.g. at the most about 15% or at the most about 10% w/w of 

the second fraction is released as measured by the dissolution method Ill as defined 

15 herein. 

29. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the composition provides within 1 hour a release of the 

NSAID substance from the composition in the range of about 5-50% w/w, such as, 

20 e.g .• in the range of about 5-45% w/w, in the range of about 15-40% w/w, in the range 

of about 20-35% w/w such as about 29% w/w, as defined by the dissolution method Ill 

as defined herein. 

30. A composition according to any one of the preceding claims, wherein the in vitro 

25 dissolution characteristics of the composition provides within 3 hours a release as 

defined by the dissolution method Ill as defined herein in the range of about 20-80% 

w/w, such as, e.g .. in the range of about 25-70% w/w, in the range of about 30-60% 

w/w, in the range of about 35-55% w/w such as about 42% w/w. 

30 31. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the composition provides within 6 hours a release as 

defined by the dissolution method Ill defined herein in the range of about 40-98% w/w, 

such as, e.g., in the range of about 50-95% w/w, in the range of about 60-90% w/w, 

in the range of about 60-85% w/w, most preferred in the range of about 60-83% w/w 

35 such as about 69% w/w. 
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32. A composition according to any one of the preceding claims, wherein the in vitro 

dissolution characteristics of the composition provides within 9 hours a release as 

defined by the dissolution method Ill as defined herein in the range of about 50-1 00% 

5 w/w, such as, e;g., in the range of about 60-99% w/w, in the range of about 70-98% 

w/w, in the range of about 70-97% w/w, in the range of about 75-96% w/w, in the 

range of about 80-96% w/w, about 80-85% w/w such as about 83% w/w. 

33. A composition according to any one of the preceding claims, wherein the 

10 percentage of NSAID substance in the first fraction is in the range of about 5%-50% 

w/w such as, e.g., in the range of about 10%-45% w/w, in the range of about 15%-

45% w/w, in the range of about 20%-40% w/w, in the range of about 25%-40% w/w, 

in the range of about 25%-35% w/w such as, e.g., about 30% w/w, calculated on the 

total amount of NSAID substance in the composition. 

15 

34. A composition according to any one of the preceding claims, wherein the 

percentage of NSAID substance in the second fraction is in the range of about 30%-

99% w/w such as, e.g. in the range of about 40%-98% w/w, in the range of about 

45%-95% w/w, in the range of about 50%-95% w/w, in the range of about 55%-85% 

20 w/w, in the range of about 60%-80% w/w, in the range of about 60%-75% w/w, in the 

range of abut 65%-75% w/w such as, e.g., about 70% w/w, calculated on the total 

amount of NSAID substance in the composition. 

35. A composition according to any one of the preceding claims, wherein the multiple-

25 units of the second fraction are coated cross-sectionally substantially homogeneous 

pellets. 

30 

35 

36. A composition according to any one of the preceding claims, wherein the multiple

units of the first fraction are cross-sectionally substantially homogeneous pellets. 

37. A composition according to any one of the preceding claims, wherein the first 

fraction results in a peak plasma concentration of NSAID substance which is 

substantially the same as the peak plasma concentration resulting from the second 

fraction. 
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38. A composition according to any one of claims 1·36, wherein the first fraction 

results in a peak plasma concentration of the NSAID substance which is higher than the 

peak plasma concentration resulting from the second fraction. 

5 39. A composition according to any one of claims 1·36, wherein the first fraction 

results in a peak plasma concentration of the NSAID substance which is lower than the 

peak plasma concentration resulting from the second fraction. 

40. A composition according to any one of the preceding claims, wherein the first 

10 fraction results in a therapeutically active plasma concentration of the NSAID substance 

until the extended release of an NSAID substance from the second fraction of modified 

release multiple-units contributes to the maintenance of a therapeutically active plasma 

concentration of the NSAID substance. 

15 41. A composition according to any one of the preceding claims, wherein the extended 

release coating of the second fraction is substantially water-insoluble, but water· 

diffusible and substantially pH-independent. 

42. A composition according to any one of the preceding claims, wherein the first 

20 fraction is coated units and the coating is a substantially water-insoluble, but water· 

diffusible and substantially pH-independent coating. 

25 

43. A composition according to any one of the preceding claims, wherein a unit dosage 

of the composition comprises from about 1 to about 32 mg of the NSAID substance. 

44. A composition according to any one of claims 1-42, wherein a unit dosage 

comprises from about 1 mg to about 1.6 g such as from about 1 mg to about 1.2 g of 

the NSAID substance. 

30 45. A composition according to any one of claims 1·42, wherein a unit dosage 

comprises from about 50 mg to about 1.1 g of the NSAID substance. 

35 

46. A composition according to any one of claims 1-42, wherein a unit dosage 

comprises from about 100 mg to about 1.0 g of the NSAID substance. 

 
 
Page 321 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



-. 
wo 99/12524 PCT/DK98/00388 

93 

4 7. A composition according to any one of claims 1-42, wherein a unit dosage 

comprises from about 200 mg to about 900 mg of the NSAID substance. 

48. A composition according to any one of claims 1-42, wherein a unit dosage 

5 comprises from about 300 mg to about 800 mg of the NSAID substance. 

10 

49. A composition according to any one of the preceding claims comprising a unit 

dosage for the administration of the therapeutically effective amount of the NSAID 

substance twice daily. 

50. A composition according to any one of claims 1-48 comprising a unit dosage for the 

administration of the therapeutically effective amount of the NSAID substance once 

daily. 

15 51. A composition according to any one of the preceding claims wherein the unit 

dosage of the composition is in the form of a capsule, tablet or sachet. 

52. A composition according to any one of the preceding claims, wherein the NSAID 

substance is lornoxicam and the unit dosage of the composition contains 4, 8, 12, 16, 

20 20, 24, 28, 32 or 36 mg of lornoxicam. 

53. A process for the preparation of a unit dosage form of an oral pharmaceutical 

modified release composition according to any one of the preceding claims, the process 

comprising incorporating into the unit dosage form at least two fractions as follows: 

25 a first fraction of quick release multiple-units for relatively quick release in vivo of an 

NSAID substance to obtain a therapeutically or prophylactically active plasma 

concentration within a relatively short period of time, and a second fraction of coated 

extended release multiple-units for extended release in vivo of an NSAID substance to 

maintain a therapeutically active plasma concentration in order to enable dosing once or 

30 twice daily, 

35 

the formulation of the first and the second fractions, with respect to release therefrom 

and with respect to the ratio between the first and the second fraction in the unit 

dosage, being adapted so as to obtain: 
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a relative quick in vitro release of the NSAID substance from the first fraction of quick 

release multiple-units, as measured by the dissolution method II defined herein, 

an extended in vitro release of the NSAID substance from the second fraction of 

5 extended release multiple-units relative to the in vitro release of the first fraction of the 

NSAID substance, as measured by the dissolution method Ill as defined herein, the 

quick release and the extended in vitro release being adapted so that the first fraction is 

substantially released when the release from the second fraction is initiated 

corresponding to at least about 50% w/w release of the NSAID substance contained in 

10 the first fraction at the time when at the most about 15% w/w such as. e.g., at the 

most about 10% w/w or at the most about 5% w/w of the NSAID substance contained 

in the second fraction is released as measured by the dissolution method Ill as defined 

herein. 

15 54. A method for treating a patient suffering from pain and/or inflammatory conditions 

and/or the like comprising administering to the patient an effective amount of an NSAID 

substance in the form of a composition according to any one of claims 1-5 2 once or 

twice daily. 

20 55. A method for administering a therapeutically and/or prophylactically effective 

amount of an NSAID substance to a patient in need thereof to obtain both a relatively 

fast onset of the therapeutic effect and the maintenance of therapeutically active 

plasma concentration for a relatively long period of time, the method comprising 

administering once or twice daily a unit dosage of a composition comprising at least two 

25 fractions as follows: 

30 

35 

a first fraction of quick release multiple-units for relatively quick release in vivo of an 

NSAID substance to obtain a therapeutically and/or prophylactically active plasma 

concentration within a relatively short period of time, and 

a second fraction of coated modified release multiple-units for extended release in vivo 

of an NSAID substance to maintain a therapeutically and/or prophylactically active 

plasma concentration. 
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(51) International Patent Classification: A1 (11) International Publication Number: WO 00/71122 
A61K 31/44, A61P 1/04 (43) lntemationol Publication Dote: 30 November 2000 (30.11.2000) 

(21) International Application Number: PCT/US99/11389 
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Published 

(54) Title: SfABil.IZED COMPOSITION BASED ON PYRIDINYL-SULFINYL-BENZIMIDAZOLES AND PROCESS 
(54) Titre: COMPOSITION SfABILISEE A BASE DE PYRIDINYL-SULFINYL-BENZIMIDAZOLE ET PROCEDE ASSOCIE 

(57) Abstract 

A novel composition comprising a compound of formula(!) wherein R1 1. and R21. are same or different and are each selected from 
the group consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl; R61. is selected from the group 
consisting of hydrogen, methyl, and ethyl; and R31. and R51. are the same or different and are each selected from the group 
consisting of hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R41. is selected from the group consisting of 
methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; or a pharmaceutically acceptable acid addition sa~ thereof, and a compound of 
formula (II) R7 t.C01,2M where in R7 1., is an organic radical and M is a cation, a pharmaceutical formulation containing the 
composition, methods of preventing or reducing ulceration of the gastrointestinal tract by anti-inflammatory agents using the 
composition, and methods of stabilizing the composition are described. 

(57) Abrege 

L'invention concerne une nouvelle composition renfermant un compose, ou un sel d'addition acide pharmaceutiquement 
acceptable de ce dernier, de formula (I) dans laquelle R11. et R2(. sont identiques ou differents, chacun etant selectionne dans le 
groupe constitue par hydrogene, alkyle, halogene, carbomethoxy, carboethoxy, alkoxy, et ·alcanoyle ; R6i. est selectionne dans le 
groupe constitue par hydrogene, methyle et ethyle ; R31., et R51., sont identiques ou differents, chacun etant selectionne dans le 
groupe constitue par hydrogene, me!hyle, methoxy, ethoxy, methoxyethoxy et ethoxyethoxy ; R41., est selectionne dans le groupe 
constitue par methoxy, ethoxy, methoxyethoxy et ethoxyethoxy. L'invention concerne egalement un compose de formule (II) 
R71.C0i,2M dans laquelle R71. est un radical organique et M est un cation, une formulation pharmaceutique renfermant Ia 
composition, des methodes de prevention et de reduction de !'ulceration du tractus gastro-intestinal par des agents anti
inflammatoires contenant Ia composition, et des methodes de stabilisation de Ia composition. 
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0 1? I group CO!I&isting of hydrogen, 

~ R2 ! alkyL batogeo, cor!Jometboxy, 

< R1 ():,;-\• I N~ -CH ~N (I)' =~;i&=from: 
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I' gutmiotc&tioal tract. by anti-inllammaiOry ageniS ..,;ng U... compo•ition, and methods of 5lllbiliziog tbe c:omposllion ano desaibe<l. 
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STABIT.IZED COMPOSmON BASED ON PYRIDINYL-SULFINYL-BENZIMJDAZOLES 
AND PROCESS 

Anti-inflammatory agents, notably agents characterized by the presence of a 

10 carboxylic acid group, suffer from a serious side effect, namely, ulceration of the 

5 gastrOintestinal tract, when administered orally. For example, naproxen, 2-(6-

rnethoxy-2-naphthyl)propionic acid, which is marketed as Naprosyn® in the United 
15 

States, causes severe ulceration of the stomach and duodenum. Substiruted 2-(2-

benzimidazolyl)pyridines are known to inhibit gastric acid secretion in mammals, 

20 including man. One such compound, 5-methoxy-2-[((4-methoxy-3,5-dimethyl-2-

10 pyridinyl)methyl]sulfinyl)-lH-benzimidazole, omeprazole, which is marketed under 

the brand name Losee®, is a potent inhibitor of gastric acid secretion and thereby 

25 
useful for the treatment of peptic ulcer disease. Like the aforementioned anti-

inflammatory agents, the 2-(2-benzimidazolyl)pyridines, particularly omeprazole, 

30 
suffer from a serious defect, namely, instability under physiological conditions. It 

IS would thus be desirable to take advantage of the anti-inflammatory properties of the 

organic carboxylic acids, and at the same time, the gastric acid inhibiting properties of 

35 the 2-(2-benz.imidazolyl)pyridines, while enhancing the stability of the gastric acid 

inhibitor. By so doing, a stabilized composition for the treatment of inflammatory 

disease conditions such as osteoarthritis and rheumatoid arthritis, without the 
40 

20 attendant ulceration of the gastrointestinal tract would be available for treatment of 

inflantmation. It has now been found that this goal is achieved when a composition of 

45 a 2-(2-benzimidazolyl)pyridines and a salt of an anti-inflammatory organic acid is 

administered to a patient suffering from inflammatory disease, the salt of the orga.1ic 

so 

55 
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5 

10 

2 
acid ameliorating the inflammation and stabilizing the antiulcerogenic 2(-2-

benzimidazolyl)pyridine. 

The present invention relates to a composition comprising a compound of 

formula I 

wherein R 1 and R 2 are same or different and are each selected from the group 

consisting of hydrogen, alkyl, halogen, cnrbomethoxy, carboethoxy, allcoxy and 

allcanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl; and 

R3 and R' are the same or different and are each selected from the group consisting of 

hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R• is 

selected from the group consisting ofmethoxy, ethoxy, methoxyethoxy and 

ethoxyethoxy; or a phannaceutically acceptable acid addition salt thereo~ and 

a compound of fonoula II 

15 wherein R7 is an organic radical and M is a cation, useful for the treatment of 

40 inflammation with concomitant prevention or reduction of the ulceration of the 

45 

55 

gastrointestinal tract, and stabilization of the antiulceratio~ compound offormula I. 

The present invention also relates to a phannaceutical formulation containing the 

composition and a method of preparing the formulation. 
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5 
Sub generic to the composition are compositions wherein: 

(a) R1 and R' are the same or different and arc each selected from the 

group consisting of hydrogen, alkyl, carbomcthoxy, carboethoxy, alkoxy and 

10 alkanoyl; R6 is hydrogen; and R3, R' and R' are the same or different and are each 

15 

20 

25 

30 

35 

40 

45 

50 

55 

5 selected from the group consisting of hydrogen, methyl, methoxy and ethoxy; or a 

10 

pharmaceutically acceptable addition salt thereof; 

(b) R1 and R2 are the same or different and are each selected from the 

group consisting ofhydrogcn, alkyl, halogen, carbomethoxy, carboethoxy, nlkoxy and 

alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl; R3 

is methyl; R' is methoxy; and R5 is methyl; or a pharmaceutically acceptable acid 

addition salt thereof; 

(c) R1 and R2 are the same or different and are each selected from the 

group con.sisting of hydrogen, alkyl, halogen, carbomethoxy, carbocthoxy, alkoxy and 

alkanoyl; R6 is selected from the group ~onsisting of hydrogen, methyl and ethyl; R 1 

15 is hydrogen; R4 is methoxy; and R5 is methyl, or R3 is methyl, R4 is methoxy and R' is 

hydrogen; or a pharmaceutically acceptable acid addition salt thereof; 

(d) R1 and R2 are the same or different and are each selected from the 

group consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R 6 is selected from the group consisting of hydrogen, methyl and ethyl; 

20 R3and R5 are selected from the group consisting of hydrogen and methoxy; or a 

pharmaceutically acceptable acid addition salt thereof; 

(e) R1 and R2 nre the same or different and are each selected from the 

group consisting of hydrogen, alkyl, halogen, carbomcthoxy, carboethoxy, alkoxy and 
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4 
allcanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl, and 

R~and R5 are methyl; and R4 i·s hydrogen; or a pharmaceutically acceptable acid 

addition salt thereof; 

(f) R1 and R2 are the same or different and are each selected from the 

5 group consisting of hydrogen, alkyl, halogen,.carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R 6 is selected from the group consisting of hydrogen, methy1 and ethyl; · 

R~and R' are hydrogen; and R4 is ethoxy, metho~yethoxy or ethoxyethoxy; or a 

pharmaceutically acceptable acid addition salt thereof. 

(g) R1 and R2 are the same or different and are each selected from the 

10 group consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl; R3
, 

15 

20 

R' and R' are methyl; or a pharmaceutically acceptable acid addition salt thereof; and 

(h) A composition according to claim I wherein R1 is hydrogen, chloro, 

methyl, ethyl, methoxy, acetyl, carboethoxy or carbomethoxy ; R2 is hydrogen or 

methyl; R6 is hydrogen, methyl or ethyl; R3and R' are methyl; and R' is methoxy, or 

in which R 1 is hydrogen, chloro, methyl, ethyl, methoxy, acetyl, carboethoxy or 

carbomethyl; R2 is hydrogen, methyl or ethyl; R4 is methoxy; and R~ is methyl R' is 

hydrogen, or R3 is hydrogen and R' is methyl, or a pharmaceutically acceptable acid 

addition salt thereof. 

Preferred compositions are those wherein a compound of the formula I is 

selected from the group consisting of 2-[2-(4-methoxy)pyridinylmcthysulfinyl]-5-

acetyl-6-methyl)-benzimidazole, 2-[2-{ 4-methoxy)pyridinylmethysulflnyl]-4,6-

dimethy !)benzimidazole, 2-[2-(3, 5-<limethyl-4-methoxy )pyridinylmethysulflny 1]-( 5-
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5 
acetyl-6-methyl)benzimidazolc, 2-[2-(4-methoxy)pyridinylmethysulfinyl]-(5-

carbomcthoxy-6-methyl)benzimidazolc, 2 -[2 -( 4-ethoxy )pyridiny lmethysulfinyl]-( 5-

carbomethoxy-6-methyl)benzimidazole, 2-[2-(3-methyl-4-

methoxy)pyridinylmethysulfinyl]-(5-carbomethoxy-6-methyl)bcnzimidazole, 2·[2-

(3,5-dimethyl-4-methoxy)pyridinylmethysullinyl]-(5-carbomethoxy-6-

mcthyl)benzimidazole, 2-[2-(4-methoxy-5-methyl)pyridinylmethysulfinyl]-(5-

carbomethoxy-6-methyl)benzimidazole, 2-[2-(3,5-dimethyl-4-

methoxy)pyridinylmethysulfinyl]-(5-carbomethoxy)benzimidazole, 2-[2-(3,5-

20 dimethyl-4-methoxy)pyridinylmethysulfinyl]-(5-acetyl)benzimidazole, 2-[2-( 4-

1 0 methox y-5-methyl)pyridinylmethysu I tiny 1)-( 5-methoxy )benzimidazole, 2- [2 -(3,5-

dimethyl-4-methoxy )pyridinylmethysul finyl]-( 5-methoxy)benzimidazole, 2-[2-(3 ,5-

25 dimethyl-4-methoxy)pyridinylmethysulfinyl]-(5-methyl)benzimidazole, 2-[2-(3,5-

dimethyl-4-methoxy)pyridinylmethysulfinylbenzimidazole, 2-[2-(3,5-dimethyl-4-

methoxy)pyridylmethysulfinyl]·( 5-chloro )benzimidazole, or a pharmaceutically 
30 

15 acceptable addition salt thereof. 

More preferred is one wherein R1 is hydrogen; Rl is methoxy; R3 and R5 are 

35 methyl; R4 is methoxy; and R6 is hydrogen which is 5-mcthoxy-2-[[(4-methoxy-3,5-

dimethyl-2-pyridinyl)methyl]sulfmyi]-IH-benzimidazole. 

40 

45 

50 

55 
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6 
Also subgeneric thereto are compositions where the orgnnic radical is selected 

from the group consisting or: 

(a) 

(b) 

(c) 

(d) o-0 

(e) 

I 
CH-O-
CH3 
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5 fHa 
(f) ~CH-

.0 

10 
CH30 

(g) >=tHN--p 
H3C CH3 

15 

(h) F-Q-0-oH 
F 

20 

CH2- Cl 
(i) O-NH3J 

25 Cl 
Cl 

Ol Q-p-cH-
30 Cl 

(k) i>""-0 
35 

F3C 

o-o-CH3 (I) lj-~ CH-
40 

F 
0 

(m) o-o-gCH2CH2-
45 CH2-CI 

(n) Q-a--0-cl 
50 

55 

 
 
Page 343 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wooon1111 f'CTIUS99/ll389 

8 

5 
Compositions wherein the organic radical is selected from the group consisting of: 

10 
(o) 

(p) 

15 

(q) 

20 

(r) ; and 
25 

30 
(s) 

CH2- Cl 

0-NH-=0 are more preferred. 

Cl 

35 
A most preferred composition is one wherein the organic radical is 

40 

5 Also subgcncric thereto are: 
45 

50 

55 
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9 
(a) a composition wherein M is sodium, potassium, magnesium, calcium, or 

aluminum; and 

(b) a composition wherein M is sodium. 

A most preferred composition is one wherein R 1 is hydrogen; R 2 is methoxy; 

Rl and R5 are methyl; R4 is methoxy; R 6 is hydrogen; R7 is 

and M is sodium. 

As used through the specification and appended claims, the terrn "alkyl" refers 

to a straight or branched chain hydrocarbon radical containing no unsaturation and 

having I to I 0 carbon atoms. Examples of alkyl groups are methyl, ethyl, !-propyl, 

2-propyl, !·butyl, l·pentyl, 3-hexyl, 4-heptyl, 2-octyl, 3-nonyl, 4-decyl and the like. 

The term "alkanol" refers to a compound formed by a combination of an alkyl group 

and hydroxy radicnl. Examples ofalkanols are methanol, ethanol, J. and 2-propanol, 

2,2-dimethylethanol, hexanol, octanol, decanol and the like. The term "alkanoic acid" 

35 refers to a compound formed by combination of a carboxyl group with a hydrogen 

40 

45 

50 

55 

15 atom or alkyl group. Examples ofalkanoic acids are formic acid, acetic acid, 

20 

propanoic acid, 2,2-dimethylacetic acid, hexanoic acid, octanoic acid, decanoic acid 

and the like. The term "halogen" refers to a member of the family fluorine, chlorine, 

bromine, or iodine. The term "alkanoyl" refers to the radical formed by removal of 

the hydroxyl function from an alkanoic acid. Examples of alkanoyl groups are 

formyl, acetyl, propionyl, 2,2-dimethylacetyl, hexanoyl, octanoyl, decanoyl and the 
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5 like. The tenn "lower" as applied to any of the aforementioned groups refers to a 

group having a carbon skeleton containing up to an including 8 carbon atoms. 

The compounds of the present invention which lack an element of symmetry 

10 exist as optical antipodes may be prepared from the corresponding racemic fomts by 

5 standard optical resolution techniques, involving, for example, the separation of 

diastereomeric salts of those instant compounds c)la.racterized by the presence of a 
IS 

carboxylic acid group and an optically active base, or by synthesis from optically 

active precursors. 

20 The present invention comprehends all optical isomers and racemic fonns 

I 0 thereof and all geometric isomers of the compounds disclosed and claimed herein. 

The fonnulas of the compounds shown herein are intended to encompass all possible 

25 geometric and optical isomers of the compounds so depicted. 

The 2-(2-benzimidazolyl)pyridines and the methods of preparation thereof are 

described in U.S. Patent4,255,431 granted March 10, !981to U.K. Junggren and S.E. 
30 

15 Sj6sll".md, as is their antisecretory inhibitory properties. 

The organic carboxylic acids and their anti-inflammatory properties, as well as 

35 their ulcerogenic effects are described in U.K. Patent Application GB 2 I 05 193 A. 

The salts of the organic carboxylic acids are known or nrc prepared by 

conventional methods, for example, trcarmcnt of a carboxylic acid with an alkali 

4C 20 metal or alkaline earth metal in a suitable solvent such as alkanol, e.g., methanol, 

ethanol, 2-propanol, and the like, and aqueous combinations thereof. 

The stabilization of a 2-(2-benzimidi.zolyl)pyridine by a salt of an organic 
45 

carboxylic acid in an aqueous medium is demonstrated in a conventional assay. In the 
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5 assay, the 2-(2-benzimidazolyl)pyridine is dissolved in water and the stability thereof 

is determined and compared to that of a solution of a 2·(2-benzimidnzolyl)pyridine 

and a salt of an organic acid in water. 

10 In a specific assay, omeprazole (I 0 mg) is dissolved in water (I 00 ml) at room 

5 temperature, and samples are removed periodically and assayed for omeprazole by 

high performance liquid chromatography on a column of Hypersil (250 x 4.6 mm ) 
15 

using 0.02 Mammonium acetate buffer: acetonitrile (65:35). The pressence of 

omeprazole is detected by ultraviolet spectroscopy at a wavelength of235 nm. 

20 The results are shown in the table: 

Time, hr Omeprazole in water, % Omeprazole+Naproxen 
Na in water, % 

0 100 100 

25 2 95.8 97.7 
19 69.8 94.9 

10 

30 
Effective quantities of the compositions of the invention may be administered 

to a patient by any of the various methods, for example, orally as in capsule or tablets, 

parentcrnlly in the fonu of sterile solutions or suspensions, and in some cases 

35 1 S intravenously in the fom1 of sterile solutions. The free base final products, while 

effective themselves, may be formulated and administered in the form of their 

pharmaceutically acceptable acid addition salts for purposes of stability, convenience 

40 
of crystallization, increased solubility and the like. 

The active compositions of the present invention may be orally administered, 

45 
20 for example, with an inert diluent or with an edible carrier, or they may be enclosed in 

gelatin capsules, or they may be compressed into tablets. For the purpose of oral 

50 

55 
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12 
therapeutic administration, the active compounds ofthc invention may be 

incorporated with excipients and used in the form of tablets, troches, capsules, elixirs, 

suspensions, syrups, wafers, suppositories, chewing gum and the like. These 

preparations should contain at least 0.5% of active compositions, but may be varied 

depending upon the particular form and may conveniently be between 4% to about 

70% of the weight of the unit. The amount of active compound in such compositions 

is such that a suitable dosage will be obtained. Preferred compositions and 

preparations according to the present invention are prepared so that an oral dosage 

unit form contains between 1.0-300 milligrams of active compound. 

The tablets, pills, capsules, troches, suppositories and the like may also 

contain the following ingredients: a binder such as microcystalline cellulose, gwn 

tragacanth or gelatin; an ex.cipient such as starch or lactose, a disintegrating agent 

such as alginic acid, Primogel, cornstarch and the like; a lubricant such as magnesium 

stearate or Sterotex; a glidant such as colloidal silicon dioxide; and a sweetening 

IS agent and certain preservatives, dyes, coloring and flavors. Materials used in 

preparing these various compositions should be pharmaceutically pure and non-toxic 

in the amounts used. 

For the purpose of parenteral therapeutic administration, the active 

composition of the invention may be incorporated into a solution or suspension. 

20 These preparations should contain at least 0.1% of active compound, but may he 

varied between 0.5 and about 30% of the weight thereof. The amount of active 

compound in such compositions is such that a suitable dosage will be obtained. 

Preferred compositions and preparations according to the present inventions are 
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13 
5 prepared so that a parenteral dosage unit contains between 0.5 to I 00 milligrams of 

active compound. 

The solutions or suspensions may also include the following components: a 

10 
steril diluent such as water for injection, saline solution, fixed oils, polyethylene 

5 gylco!s, glycerine, propylene glycol or otl1er synthetic solvents; antibacterial agents 

15 
such as benzyl alcohol or methyl parabens; chelating agents such as 

ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates and 

agents for the adjustment of tonicity such as sodium chloride or dextrose. The 

20 parenteral preparation can be enclosed in disposable syringes or multiple dose vials 

25 

30 

35 

40 

45 

55 

I 0 made of glass or plastic. 

15 

Included among pharmaceutical formulations are stabilized pharmaceutical 

unit dosage forms comprising a core (a) comprising a compound of formula I 

wherein R1 and R1 are same or different and are each selected from the group 

consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl, and 

RJ and R' are the same or different and are each selected from the group consisting of 
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14 
s hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R' is 

selected from the group consisting ofmethoxy, ethoxy, rnethoxyethoxy or 

ethoxyethoxy; or a pharmaceutically acceptable acid addition salt thereof, and 

10 a compound of formula II 

5 

wherein R 7 is an organic radical and M is a cation; 
IS 

(b) a first coating of the core comprising at least one layer of a polymeric coating; and 

(c) a second coating comprising an enteric coating. 

20 Preferred stabilized pharmaceutical unit dosage forms are those wherein the 

2S 

30 

3S 

40 

4S 

so 

55 

10 compound of formula I comprises compounds wherein R1 and R2 are the same or 

15 

different and are each selected from the group consisting ofhydrogen, alkyl, 

carbomethoxy, carbethoxy, alkoxy and alkaooyl; R6 is hydrogen; and R3
, R4

, and R5 

are the same or different and are each selected from the group consisting of hydrogen, 

methyl, methoxy; and ethoxy; or a pharmaceutically acceptable acid addition salt 

thereof and the compound of formula 11 wherein the organic radical is selected from 

the group consisting of 

wherein M is sodium, pol.li.Ssium, calcium, barium or alwninwn. 

More preferred stabilized pharmaceutical unit dosage forms are those wherein 

20 the compound of formula I is 2-[2-(3,5-dimethyl-4-methoxy)pyridinylmethylsulfinyl)-
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5 (5-methoxy)benzimidazole and the compound of fomtula 11 is sodium 2-(6-methoxy-

2-napthyl)propionic acid. 

The stabilized pharmaceutical dosage fonns of the present invention are 

10 fomtulated by granulating a mixture of the compounds of formulas I and II. 

5 Pharmaceutically acceptable excipients, for example, fillers, binders and lubricants 

may be included in the granulation for the purpose of facilitating the granulation and 
15 

improving the acceptance of the ultimate tnblet. Among fillers there may be 

mentioned hydroxyalkylcellulose, particularly hydroxypropylcellulose. Among 

20 binders there may be mentioned polyvinylpyrolidine. Among lubricants there may be 

25 

30 

35 

40 

45 

50 

55 

I 0 mentioned talc and magnesium. 

The granulate is first coated with at least one layer of a polymeric coating, for 

example a hydroxyalkylalkylcellulose, polyethylene glycol and a pigment coating, 

particularly a coating containing hydroxypropylmethylcellulose. The coated 

granulate is then coated with an ·enteric coating comprising a methacrylic acid 

15 copolymer. Among methacrylic acid copolymers there may be mentioned 

methacrylic acid ethyl acrylate copolymer. 

The granulation is carried out in conventional equipment using a solvent such 

as 2-propanol, and the granulate is dried prior to the next operation, i.e., coating the 

granulate. Tite first coating is applied by granulating the dried granulate with, for 

20 example, hydroxypropylmethylcellulose, polyethylene, pigment, preferably in 

aqueous suspension, also in conventional equipment, followed by drying, i.e., 

removing the solvent by evaporation under conventional conditions. The dried coated 

granulate is then coated with a methacrylic acid copolymer, particularly methactylic 
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16 
5 acid ethyl acrylate copolymer to yield the stabilized pharmaceutical dosage form in 

pellet form. 

The granulation and coating steps are generally performed under conventional 

10 conditions. In one such granulation and coating procedure, 2-[2·(3,5-dimetyl-4-

5 methoxy)-pyrldiny!methylsulfinyl]·(5-methoxy)beozirnidazole (omeprazole) (20 

mgltablet), sodium 2-(6-methoxy-2-naphthyl) propionic acid (naproxen sodium) (550 
15 

mgltahlet), hydroxypropylcellulose (30 mg), polyvinylpyrrolidone (30 mgltablet), talc 

(5.0 mgltahlet), and magnesium stearate (5.0 mgltahlet)is granulated in 2-propanol, 

20 · dried, and the dried granulate is first coated with hydroxypropylmethylcellulose, 

10 polyethylene glycol, pigment (9mgltahlet), the coated granulate dried and granulated 

with a methacrylic acid ethyl acrylate copolymer in aqueous suspension and dried to 

25 form the tablet. 

The tablets are stable in the solid form over a reasonably long period of time, 

showing no significant change in the omeprazole titer. At a temperature of 40"C and 
30 

I 5 relative humidity of 75%, enteric coated tablets of omepraiole and naproxen sodium, 

prepared as described above, are stable over a period of three months. After three 

35 months, the omeprazole titer was determined to be 96.9%, relative to the initial 

amount, by high performance liquid chromatography. 

40 

45 
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What is claimed is: 

l. A composition comprising a compound of formula l 

wherein R1 and R2 are same or different and are each selected from lhe group 

5 consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R6 is selected from the group consisting ofhydrogen, methyl and ethyl, and 

R3 and R5 are lhe same or different and are each selected from the group consisting of 

hydrogen, methyl, methoxy, ethoxy, melhoxyethoxy and elhoxyethoxy; and R• is 

selected from the group consisting of methoxy, ethoxy, methoxyethoxy or 

I 0 elhoxyethoxy; or a pharmaceutically acceptable acid addition salt thereof, and 

30 a compound of formula II 

35 

40 

45 

50 

55 

15 

wherein R7 is an organic radical and M is a cation. 

2. A composition acoording to claim I wherein R 1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

carbomethoxy, carboethoxy, alkoxy, and alkanoyl, R6 is hydrogen; and R3
, R•, and R' 

are the same or different and are each selected from the group consisting of hydrogen, 

methyl, methoxy and ethoxy; or a pharmaceutically acceptable addition salt thereof. 
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3. A composition according to claim I wherein R 1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carbethoxy, alkoxy and alkanoyl; R6 is selected frnm the 

group consisting of hydrogen, methyl and ethyl; R3 is methyl; R4 is methoxy; and R1 

is methyl; or a pharmaceutically acceptable acid addition salt thereof. 

4. A composition aecording to claim I wherein R1 and R2 are the 

same or different and are each selected frnm the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; and R3 is hydrogen; R4 is methoxy; 

and R1 is methyl or R3 is methyl, R4 is methoxy and'Rs is hydrogen; or a 

pharmaceutically acceptable acid addition salt thereof. 

5. A composition according to claim I wherein R1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl, R 6 is selected from the 

15 group consisting ofhydrogen, methy~ and ethy~ R3and R1 are hydrogen and 

methoxy; or a pharmaceutically acceptable acid addition salt thereof. 

6. A composition according to claim I wherein R1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carbethoxy, alkoxy, and alkanoyl, R6 is selected from the 

20 group consisting ofhydrogen, methyl and ethyl; and R3and R1 are methyl; and R4 is 

hydrogen; or a pharmaceutically acceptable acid addition salt thereof. 

7. A composition according to claim I wherein R1 and R2 are the 

same or different and are each selected from !he group consisting of hydrogen, alkyl, 

.. 
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halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; R3and R5 are hydrogen; and R4 is 

ethoxy, methoxyethoxy or ethoxyethoxy; or a pharmaceutically acceptable acid 

addition salt thereof. 

8. A composition according to claim I wherein R1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, alkoxy and al.kanoyl, R6 is selected from the group consisting 

of hydrogen, methyl and ethyl; R3, R' and R5 are methyl; or a pharmaceutically 

acceptable acid addition salt thereof. 

9. A composition according to claim I wherein R1 is hydrogen, 

chloro, methyl, ethyl, methoxy, acetyl, carbethoxy or carbomethoxy; R2 is hydrogen 

or methyl; R6 is hydrogen, methyl or ethyl; R3and R' are methyl; and R' is methoxy, 

or in which R1 is hydrogen, chloro, methyl, ethyl, methoxy, acetyl, carboethoxy or 

carbomethyl; R2 is hydrogen, methyl or ethyl; R' is methoxy ; and R3 is methyl and 

15 R5 is hydrogen or R3 is hydrogen and R' is methyl, or n pnarmaceutically acceptable 

acid addition salt thereof. 

10. A composition according to claim 1 wherein a compound of the 

formula I is selected from the group consisting of 2-[2·( 4-

methoxy)pyrid.inyJ.methysulfinyl]-5-acetyl-6-methyl)benzimidazole, 2-[2-(4-

20 methoxy)pyrid.inylmethysulfinyl]-4,6-dirnethyl)-benzimidazole, 2-[2-(3,5-d.imethyl-4-

methoxy)pyridinyl.methysulfinyl)·(5·acctyl-6-methyl)-benzimidazole, 2-(2-(4-

methoxy)pyridinylmethysulfinyl]-(5-carbomethoxy-6-methyl)-benzimidazole, 2-[2-

(4-ethoxy)pyridinylmethysulfinyl)-(5-carbomethoxy-6-methyl)-benzimid.azole, 2-[2-

., 
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(3-methyl-4-methoxy)pyridinylmelhysulfinyl]-{5-carllomethoxy-6-

PCT/IJS99111389 

methyl)benzimidazole, 2-[2-(3,5-dimelhyl-4-melhoxy)pyridinyJmclhysulfinyl]·(5-

carllomelhoxy-6-melhyl)benzimidazole, 2-[2-(4-melhoxy-S-melhyl)· 

pyridinylmethysulfmyl]-(5-carbomethoxy-6-melhyl)benzimidazole, 2-[2·(3,5· 

dimethyl-4-methoxy)pyridinylmelhysuliinyl]-(5-carbomethoxy)benzimidaz.ole, 2·[2· 

(3,5-dimethyl-4-melhoxy)pyridinylmelhysulfinyl]·(5-acetyl)benzimidazole, 2-[2-(4-

methoxy-5-methyl)-pyridinylmethysuliinyl]-{5-methoxy)benzimidazole, 2-[2-{3,5-

dimethyl-4-melhoxy)-pyridinylmethysulfinyl]-(5-methoxy)benzimidazole, 2-[2-(3,5-

20 dimethyl-4-methoxy)-pyridinylmelhysulfinyl]-{5-methyl)benzimidazole, 2-[2-{3,5-

25 

30 

35 

45 

50 

55 

1 0 dimelhyl-4-methoxy)-pyridinylmethysulfinylbenzimidazole, 2-[2-(3,5-{jimethyl-4-

methoxy)-pyridinylmethysulfinyl]-(5-chloro)benzimidazole, or a pharmaceutically 

acceptable addition salt thereof. 

11. A composition according to claim 10 wherein R1 is hydrogen; R1 is 

methoxy; Rl and R' are methyl; R4 is methoxy; and R6 is hydrogen which is 5-

15 melhoxy-2·[[( 4-methoxy-3,5-dime\hyl-2-pyridiny l)melhyl]sulfinyl]-1 H • 

benzimidazole. 
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5 

12. A composition according to claim I wherein the organic radical is selected 

from the group consisting of: 

10 

15 

20 

25 

30 

35 

40 
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5 

10 

15 

20 

Q-S)-CI 25 CH-
Cl 

30 9-""-d f3C 

35 o-p-6:=---. 
F 

0 

o-o-gCH2CH2-

45 O=b-CI 
so 

55 

 
 
Page 359 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



W000/11112 PCTIUS99/11389 

23 

5 
13. A composition according to claim 12 wherein the organic radical is 

selected from the group consisting of: 

10 

15 

20 

25 

30 

35 

40 

5 14. The composition according to claim 13 wherein the organic radical is 

45 

50 

55 
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5 
15. A compound according to claim 1 wherein M is sodium, 

potassium, magnesium, calcium, barium or aluminum. 

16. A composition according to claim 15 wherein M is sodium, 

10 potassium, calcium, barium or aluminum. 

5 17. A composition according to claim 16 wherein M is sodium. 

18. A composition according to claim 17 wherein R1 is hydrogen, 
15 

Rl is methoxy; R3 and R5 are methyl; R' is methoxy; R6 is hydrogen; R7 is 

20 

and M is sodium. 

25 19. A method of preventing ulceration of the gastrointestinal tract 

I 0 by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 
30 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim I. 

35 
20. A method of preventing ulceration of the gastrointestinal tract 

15 by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

40 ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 2. 

21. A method of preventing ulceration of the gastrointestinal tract 
45 

20 by an DDti-inflarnmatory agent in a mammal requiring prevention of ulceration of the 

50 

55 
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25 
gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 3. 

22. A method of preventing ulceration of the gastrointestinal tract 

S by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 4. 

23. A method of preventing ulceration of the gastrointestinal tract 

10 by an anti-inflanunatory agent in a manunal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising adm.inisteri?g an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 5. 

24. A method of preventing ulceration of the gastrointestinal tract 

IS by an anti-inflanunatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflanunatory agent preventing 

effective amount of a composition of claim 6. 

25. A method of preventing ulceration of the gastrointestinal tract 

20 by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 7. 

.1.. t1 
(' ., 

;· 
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26. A method of preventing ulceration.ofthe gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of lbe 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

5 effective amount of a composition of claim 8. 

27. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

10 effective amount of a composition of claim 9. 

28. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a manunal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

15 effective amount of a composition of claim 10. 

29. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory •.gent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

20 effective amount of a composition of claim II. 

30. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 
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5 ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 12. 

31. A method of preventing ulceration of the gastrointestinal tract 

10 by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

5 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 
15 

.effective amount of a composition of claim 13. 

32. A method of preventing ulceration of the gastrointestinal tract 

20 by an anti-inflammatory agent in a mammal requiring prevention ofulccration of Ute 

10 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-infl=atory agent preventing 

25 effective amount of a composition of claim 14. 

33. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 
30 

15 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflantmatory agent preventing 

35 effective amount of a composition of claim 15. 

34. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

40 20 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

effective amount of a composition of claim 16. 
45 

50 

55 
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5 35. A method of preventing ulceration of the gastrointestinal tract 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

10 ulceration of the gastrointestinal tract by an anti-inflammatory agent preventing 

5 effective amount of a composition of claim 17. 

36. A method of preventing ulceration of the gastiointestinal tract 
15 

by an anti-inflammatory agent in a mammal requiring prevention of ulceration ofthc 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

20 ulceration of the gastrointestinal tract by an anti-inflanunatory agent preventing 

10 effective amount of a composition of claim 18. 

37. A method of reducing ulceration of the gastrointestinal tract by 

25 an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 
30 

15 effective amount of a composition of claim I. 

38. A method of reducing ulceration of the gastrointestinal tract by. 

35 an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

gastrointestinal tract by an anti-inflanunatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflanunatory agent reducing 

40 20 effective amount of a composition of claim 2. 

39. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 
45 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

55 
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5 
ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

effective amount of a composition of claim 3. 

40. A method of reducing ulceration of the gastrointestinal tract by 

10 an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

5 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 
15 

effective amount of a composition of claim 4. 

41. A method of reducing ulceration of the gastrointestinal tract by 

20 
an anti-inflammatory agent in a mammal requiring reduction ofulccration of the 

10 gastrointestinal tract by an anti-inflammatory agen~ comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

25 effective amount of a composition of claim 5. 

42. A method ofredueing ulceration of the gastrointestinal tract by 

an anti-inflanunatory agent in a mammal requiring reduction of ulceration of the 
30 

15 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

35 
effective amount of a composition of claim 6. 

43. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

40 20 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

effective amount of a composition of claim 7. 
45 

so 

55 
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5 
44. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction ofulcerntion of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

10 ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

5 effective amount of a composition of claim 8. 

45. A method of reducing ulceration of tl1c gastrointestinaltrnct by 
15 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

20 ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

10 effective amount of a composition of claim 9. 

46. A method of reducing ulceration of the gastrointestinal tract by 

25 an anti-inflammatory agent in a mammal requiring reduction of ulceration oft he 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 
30 

15 effective amount of a composition of claim I 0. 

47. A method of reducing ulceration of the gastrointestinal tract by 

35 an anti-inflammatory agent in a manunal requiring reduction of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

4Q 20 effective amount of a composition of claim II. 

48. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 
45 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

50 

55 
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5 ulceration of the gastrointestinal tract by an anti-inflammatory H!!ent reducing 

effective amount of e composition of claim 12. 

49. A method of reducing ulceration of the gastrointestinal tract by 

10 an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

5 gastrointestinal tract by an anti-innammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 
15 

effective amount of a composition of claim 13. 

50. A method of reducing ulceration of the gastrointestinal tract by 

20 an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

10 gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

25 effective amount of a composition of claim 14. 

51. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 
30 

IS gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

35 effective amount of a composition of claim I 5. 

52. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

40 
20 gastrointestinal tract by an anti-inflanunatory agent, comprising administering an 

ulceration of the gastrointestinal tract by an anti-innammatory agent reducing 

45 
effective amount of a composition of claim 16. 

55 

 
 
Page 368 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



W000/711U PCTIUSII9/11389 

32 

5 53. A method of reducing ulceration of the gastrointestinal tract by 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

gastrointestinal tract by an anti-inflammatory agent, comprising administering an 

10 ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

5 elTectivc amount of a composition of claim 17. 

54. A method of reducing ulceration of the gastrointestinal tract by 
15 

an anti-inflammatory agent in a mammal requiring reduction of ulceration of the 

gastrointestinal tract by an anti·innammatory agent, comprising administering an 

20 ulceration of the gastrointestinal tract by an anti-inflammatory agent reducing 

10 effective amount of a composition of claim 18. 

55. A pharmaceutical formulation for preventing ,ulceration of the 

25 gastrointestinal tract hy an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim I and a pharmaceutically acceptable carrier 

therefor. 
30 

15 56. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti·inflanunatory agent in a mammal, comprising as the 

35 active ingredient a composition of claim 2 and a pharmaceutically acceptable carrier 

therefor. 

57. A pharmaceutical formulation for preventing ulceration of the 

40 
20 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 3 and a pharmaceutically acceptable carrier 

therefor. 
45 

50 

55 
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5 
58. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 4 and a phannaceutically acceptable carrier 

10 therefor. 

5 59. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
15 

active ingredient a composition of claim 5 and a pharmaceutically acceptable carrier 

therefor. 

20 
60. A pharmaceutical formulation for preventing ulceration of the 

I 0 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 6 and a phannaceutically acceptable carrier 

25 therefor. 

61. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
30 

15 active ingredient a composition of claim 7 and a pharmaceutically acceptable carrier 

therefor. 

35 62. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 8 and a pharmaceutically acceptable carrier 

40 20 therefor. 

63. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
45 

50 
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5 
active ingredient a composition of claim 9 and a phannaceutically acceptable carrier 

therefor. 

64. A pharmaceutical formulation for preventing ulceration of the 

10 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

5 active ingredient a composition of claim 10 and a pharmaceutically acceptable carrier 

therefor. 
15 

65. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract in a mammal by an anti-inflammatory agent, comprising as tl1e 

20 
active ingredient a composition of claim II and a phannaceutically acceptable carrier 

10 therefor. 

66. A pharmaceutical formulation for preventing ulceration of the 

25 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 12 and a pharmaceutically acceptable carrier 

therefor. 
30 

15 67. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mantmal, comprising as the 

35 
active ingredient a composition of claim 13 and a pharmaceutically acceptable carrier 

therefor. 

68. A phannaceutical formulation for preventing ulceration of the 

20 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 14 and a phannaceutically acceptable carrier 

therefor. 
45 

50 
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5 
69. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 15 and a pharmaceutically acceptable carrier 

10 therefor. 

5 70. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

15 
active ingredient a composition of claim 16 and a pharmaceutically acceptable carrier 

therefor. 

20 
71. A pharmaceutical formulation for preventing ulceration of the 

10 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 17 and a pharmaceutically acceptable carrier 

25 therefor. 

72. A pharmaceutical formulation for preventing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
30 

15 active ingredient a composition of claim 18 and a pharmaceutically acceptable carrier 

therefor. 

35 
73. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 1 and a pharmaceutically acceptable carrier 

40 20 therefor. 

74. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
45 

50 

55 
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5 active ingredient a composition of claim 2 and a pharmaceutically acceptable carrier 

therefor. 

75. A pharmaceutical formulation for reducing ulceration of the 

10 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

s active ingredient a composition of claim 3 and a pharmaceutically acceptable carrier 

therefor. 
15 

76. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

20 active ingredient a composition of claim 4 and a pharmaceutically acceptable carrier 

10 therefor. 

77. A pharmaceutical formulation for reducing ulceration of the 

25 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 5 and a pharmaceutically acceptable carrier 

therefor. 
30 

15 78. A pharmaceutical formulation for reducing ulceration of the 

gasn·ointestinal tract by an anti-inflammatory agent in a mammal, comprising aa the 

35 active ingredient a composition of claim 6 and a pharmaceuticaJiy acceptable carrier 

therefor. 

79. A pharmaceutical formulation for reducing ulcerntion of the 

40 20 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 7 and a pharmaeeuticaJiy acceptable carrier 

therefor. 
45 

55 
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5 80. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 8 and a pharmaceutically acceptable carrier 

10 therefor. 

5 81. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
15 

active ingredient a composition of claim 9 and a pharmaceutically acceptable carrier 

therefor. 

20 82. A pharmaceutical formulation for reducing ulceration of the 

I 0 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 10 and a pharmaceutically acceptable carrier 

25 therefor. 

83. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
30 

15 active ingredient a composition of claim II and a pbannaceutically acceptable carrier 

therefor. 

35 84. A pharmaceutical fonnulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 12 and a phannaceutically acceptable carrier 

40 20 therefor. 

85. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 
45 

55 
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5 active ingredient a composition of claim 13 and n pharmaceutically acceptable carrier 

therefor. 

86. A pharmaceutical formulation for reducing ulceration of the 

10 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

5 active ingredient a composition of claim 14 and a pharmaceutically acceptable carrier 

therefor. 
15 

87. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

20 active ingredient a composition of claim 15 and a pharmaceutically acceptable carrier 

10 therefor. 

88. A pharmaceutical formulation for reducing ulceration of the 

25 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 16 and a pharmaceutically acceptable carrier 

therefor. 
30 

15 89. A pharmaceutical formulation for reducing ulceration of the 

gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

35 active ingredient a composition of claim 17 and a pharmaceutically acceptable carrier 

therefor. 

90. A pharmaceutical formulation for reducing ulceration of the 

40 20 gastrointestinal tract by an anti-inflammatory agent in a mammal, comprising as the 

active ingredient a composition of claim 18 and a pharmaceutically acceptable carrier 

therefor. 
45 

50 
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A method of stabilizing a compound of formula I 

R4 

R~R5 

0 ~) 
R' R~r-N'J-LcH "'N I 
~N 1s H R 

whe.ein R 1 and R2 are same or different and arc each selected from the 

group consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl; and 

S R3 and R' are the same or different and are each selected from ·the group consisting of 

10 

IS 

20 

hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R' is 

selected from the group consisting of methoxy, ethoxy, methoxyethoxy or 

ethoxyethoxy; or a pharmaceutically acceptable acid addition salt thereof by 

combining the compound of formula I with a compound of formula II 

R1C02M II 

wherein R7 is an organic radical and M is a cation to fonn a stabili7.ed 

composition. 

92. A method according to claim 91 whe.ein R1 and R2 are the 

same or diffe1ent and are each selected from the group consisting of hydrogen, alkyl, 

carbomethoxy, carboethoxy, alkoxy, and alkanoyl, R6 is hydrogen; and R3
, R\ and R' 

are the same or different and each selected from the group consisting of hydrogen, 

methyl, methoxy and ethoxy; or a phannaccutically acceptable addition salt the1e0f. 

93. A method according to claim 91 whe.ein R1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carbethoxy, alkoxy and alkanoyl; R6 is selected from the 
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40 
group consisting of hydrogen, methyl and ethyl; R' is methyl; R4 is methoxy; and R' 

is methyl; or a pharmaceutically acceptable acid addition salt thereof. 

94. A method according to claim 91 wherein R1 and R2 are the 

same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; and R3 is hydrogen, R4 is methoxy; 

and R5 is methyl, or R3 is methyl; R4 is methoxy and R5 is hydrogen; or a 

pharmaceutically acceptable acid addition salt thereof. 

95. A method according to claim 91 wherein R1 and R2 are the 

I 0 same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, alkoxy and alkanoyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; R'and R5 are hydrogen and methoxy; 

or a pharmaceutically acceptable acid addition salt thereof. 

96. A method according to claim 91 wherein R1 and R2 are the 

15 same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, alkoxy and alka.noyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; and R'and R5 are methyl and R4 is 

hydrogen; or a phannaceutically acceptable acid addition salt thereof. 

97. A method according to claim 91 wherein R1 and R2 are the 

20 same or different and are each selected from the group consisting of hydrogen, alkyl, 

halogen, carbomethoxy, carboethoxy, a!koxy and alkanoyl; R6 is selected from the 

group consisting of hydrogen, methyl and ethyl; R3and R5 are hydrogen; and R4 is 
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5 
ethoxy, methoxyethoxy or ethoxyethoxy; or a pharmaceutically acceptable acid 

addition salt thereof. 

98. A method according to claim 91 wherein R1 and R2 are the 

10 same or different and are each selected from the group consisting of hydrogen, alkyl, 

15 

20 

25 

30 

35 

40 

45 

50 

5 halogen, carbomethoxy, alkoxy and alkanoyl; R6 is selected from the group consisting 

of hydrogen, methyl and ethyl; R3
, R4 and R5 are all methyl; or a pharmaceutically 

10 

15 

acceptable acid addition salt thereof. 

99. A method according to claim 91 wherein R 1 is hydrogen, 

chloro, methyl, ethyl, methoxy, acetyl, carboethoxy or carbomethoxy ; R2 is hydrogen 

or methyl; R6 is hydrogen, methyl or ethyl; R3and R5 are methyl; and R' is methoxy, 

or in which R 1 is hydrogen, chloro, methyl, ethyl, methoxy, acetyl, carboethoxy or 

carbomethyl; R2 is hydrogen, methyl or ethyl; R' is methoxy; and R3 is methyl and 

R5 is hydrogen or R3 is hydrogen and R5 is methoyl, or a pharmaceutically acceptable 

acid addition salt thereof. 

100. A method according to claim 1 wherein a compound of the 

formula I is selected from the group consisting of 2-[2·( 4-

methoxy)pyridinylmethysulfinyl]-5-acetyl·6-methyl)benzimidazole, 2·(2-(4· 

methoxy)pyridylmethysulfiny1]-4,6-dimcthyl)bcnzimidazole, 2-[2-(3,5-dimethyl-4-

methoxy)pyridinylmethysulfinyl)-(5-acety1-6-methyl)benzimidazole, 2-[2-(4-

20 methoxy)pyridinylmethysulfinyl]-(5-carbomelhoxy·6-methyl)benzimidazole, 2·[2· 

(4-ethoxy)pyridinylmethysulfinyl]-(5-carbomethoxy-6-methyl)bc:nzimidazole, 2-[2· 

(3-methyl-4-methoxy)pyridinylmethysulfinyl]-(5-carbomethoxy-6-

metbyl)benzimidazole, 2·[2·(3,5-<limethyl-4-methoxy)pyridinylmcthysulfinyl)-(5· 

 
 
Page 378 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



• 

5 

wo 00/11111 

42 
carbomethoxy-6-methyl)benzimidazole, 2-[2-(4-methoJ<y-5-

PCTIUS99/11389 

methyl)pyridinylmethysulfinyl]-(5-carbomethoJ<y·6-methyl)benzimidazole, 2·(2· 

(3,5-dimethyl-4-rnethoJ<y)pyridinylmethysulfinyl]-(5-carbomethoJ<y)benzimidal'.ole, 

10 2-[2·(3,5-dimethyl-4-methoJ<y)pyridinylmethysulfinyl]-(5-acetyl)benzirnidazole, 2-

5 [2-(4-methoxy-5-methyl)pyridinylmethysulfinyl]-(5-methoxy)benzimidazole, 2-[2· 

(3,5-dimethyl-4-methoxy)pyridinylmethysulfinyl]·(5-methoxy)benzimidazole, 2·[2· 
15 

(3,5-dimethyl-4-methoxy)pyridinylmethysulfinyl]-(5-methyl)benzimidazole, 2-[2-

(3,5-dimethyl-4-methoJ<y)pyridinylmethysulfinylbenzimidazole, 2·(2-(3,5-dimethyl-

20 
4-methoxy)·pyridinylmethysulfinyl]-(5·chloro)benzimidazole, or a pharmaceutically 

10 acceptable addition salt thereof. 

101. A method according to claim 100 wherein R1 is hydrogen, R2 is 

25 methoxy, R' and R' are methyl, R' is metho><y; and R6 is hydrogen, which is 5· 

methoxy-2-[[ ( 4-methocxy-3,5-dirnethyl-2-pyridinyl)methyl)sulfinyl]-1 H-

benzimidazole. 
30 

15 102. A method according to claim I wherein the organic radical 

selected from the group consisting of: 

35 RCOCH3 

0-
40 

45 

50 

55 
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10 
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5 

10 

15 ' 

20 

25 

103. A method according to claim 102 wherein the organic radical is 

30 ' selected from the group consisting of: 

35 

45 

55 
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10 
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20 

25 

and 

30. 

35 

104. A method according to claim I 03 wherein the organic radical is 

40 

45 

55 
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5 105. The method according to claim91 wherein M is sodium, potassium, 

magnesium, calcium, barium or aluminum. 

106. The method according to claim 105 wherein M is sodium, potassium, 

10 calcium, barium or aluminum. 

5 107. The method according to claim 106 wherein M is sodium. 

108. The method according to claim 91 wherein R1 is hydrogen, R2 is 
15 

methoxy; Rl and R' are methyl; R' is methoxy, R6 is hydrogen; R7 is 

20 

CH3 cdHc 
CH:;6 

and M is sodium. 

25 109. A method according to claim 91 wherein the compound to be 

I 0 stabilized of formula I is in the solid state. 

II 0. A method according to claim 109 wherein the compound to be 
30 

stabilized is in the fluid state. 

111. A method according to claim II 0 wherein the compound to be 

35 stabilized is in the liquid state. 

15 112. A method according to claim Ill wherein the liquid state is a fluid 

state. 

40 113. A method according to claim 112 wherein the fluid state is an aqueous 

medium. 

114. A method according to claim 113 wherein the aqueous medium is the 
45 

20 medium of the gastrointestinal tract of a mammal. 

50 
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115. A method according to claim 114 wherein the aqueous medium of the 

gastrointestinal tract is the medium of the stomach. 

116. A method according to claim 115 wherein the aqueous medium oflhe 

gastrointestinal tract is the medium of the gut. 

5 117. A stabilized pharmaceutical unit dosage fonn comprising (a) a core 

comprising a compound of fonnula I 

wherein R1 and Rl are same or different and are each selected from the group 

consisting of hydrogen, alkyl, halogen, carbomethoxy, carboethoxy, alkoxy and 

10 alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl, and 

R3 and Rl are the same or different and are each selected from the group consisting of 

hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R4 is 

selected from the group consisting ofmethoxy, ethoxy, methoxyethoxy or 

ethoxycthoxy; or a phannaceutically acceptable acid addition salt thereof, and 

1 S a compound of fonnula II 

wherein R7 is an organic radical and M is a cation; 

{b) a first coating of the core comprising at least one layer of a polymer coating; and 

(c) a second coating comprising an enteric coating. 
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118. A stabilized pharmaceutical unit dosage form comprising a core 

according to claim 117 wherein the compound of formula I comprises compounds 

wherein R1 and R1 are the same or different and are each selected from the group 

consisting of hydrogen, alkyl, carbomethoxy, carbethoxy, alkoxy and alkanoyl; R6 is 

hydrogen; and R1, R•, and Rl are the same or different and arc each selected from the 

group consisting of hydrogen, methyl, methoxy; and ethoxy; or a pharmaceutically 

acceptable acid addition salt thereof. 

119. A stabilized pharmaceutical unit dosage form according to claim 118 

wherein the compound of formula I is 2·[2·(3,5-dimethyl-4-methoxy)-

pyridinylmethylsulfinyl)·(5·methoxy)ben:zimidazole. 

120. A stabilized pharmaceutical unit dosage form according to claim 117 

wherein the organic radical of the compound of formula ll is selected from the group 

consisting of 

15 wherein M is sodium, potassium, calcium, barium or aluminum. 

121. The stabilized pharmaceutical unit dosage form according to claim 120 

wherein the compound of formula ll is sodium 2·(6-methoxy-2-naphthyl)propionic 

acid. 

122. A stabilized pharmaceutical unit dosage form according to claim 117 

20 wherein the core comprises pharmaceutically acceptable excipients. 
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5 
123. A stabilized pharmaceutical unit dosage form according to claim 122 

wherein excipients comprise a filler, a binder or a lubricant. 

124. A stabilized pharmaceutical unit dosage form according to claim 123, 

10 wherein the filler is a hydroxyalkylcellulose. 

5 125. A stabilized phannaceutical unit dosage form according to claim 124, 

wherein the hydroxyalkylcellulose is hydroxypropylcellulose. 
15 

126. A stabilized pharmaceutical unit dosage form according. to claim 123, 

wherein the filler is a polyvinylpyrrolidone. 

20 
127. A stabilized pharmaceutical unit dosage form according to claim 123, 

10 wherein the lubricants are talc or magnesium stearate. 

128. A stabilized pharmaceutical unit dosage form according to claim 123, 

25 wherein the polymer coating comprises a hydroxyalkylcellulose, polyethylene glycol 

and a pigment. 

129. A stabilized pharmaceutical unit dosage form according to claim 128, 
30 

15 wherein the hydroxyalkylcellulose is hydroxypropylmethylcellulose. 

130. A stabilized pharmaceutical unit dosage form according to claim 117, 

35 wherein the enteric coating is a methacrylic acid copolymer. 

131. A stabilized pharmaceutical unit dosage form according to claim 130, 

wherein the methacrylic acid copolymer is a copolymer ofmethacrylic acid and ethyl 

40 20 acrylate. 

132. A stabilized pharmaceutical unit dosage form according to claim 117, 

wherein the dosage form is a tablet. 
45 

50 

55 
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133. A stabilized pharmaceutical unit dosage fom1 according to claim 117, 

comprising 2-[2-(3,5-dimethyl-4-methoxy)pyridinylmethylsulfinyl]-(5-

methoxybenzimidazole, sodium 2-(6-methoxy-2-naphthyl)propionic acid, 

hydroxypropylcellusoe, polyvinylpyrrolidone, talce and magnesium stearate first 

coated with hydroxypropylmethylcellulose, polyethylent glycol, pigment) and enteric 

coated with methacrylic acid ethyl acrylate copolymer. 

I 34. A process for the preparation of a stabilized pharmaceutical unit 

dosage fonn comprising the steps of: 

(a) granulating a mixture of a compound of formula I 

wherein R 1 and R2 are same or different and are each selected from the group 

consisting of hydrogen, alkyl, halogen, carhomethoxy, carboethoxy, alkoxy and 

alkanoyl; R6 is selected from the group consisting of hydrogen, methyl and ethyl, and 

R3 and R' are the same or different and are each selected from the group consisting of 

15 hydrogen, methyl, methoxy, ethoxy, methoxyethoxy and ethoxyethoxy; and R4 is 

selected from the group consisting ofmethoxy, ethoxy, methoxycthoxy or 

ethoxyethoxy; or a pharmaceutically acceptable acid addition salt thereof, 

a compoWld of formula II 

R7CO~ D 
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5 
wherein R7 is an organic radical and M is a cation, a filler, a binder and a lubricant; 

(b) drying the granulation of step (a) 

(c) coating the dried granulation of step (b) with a first coating; 

10 (d) drying the first coated granulation of step (c); 

5 (e) coating the dried granulation of step (d) with an enteric coating. 

135. The process for the preparation of a stabilized phannaceutical unit 
15 

dosage fonn according to claim 133 comprising the steps of: 

(a) granulating a mixture o£2-[2-(3,5-dimethyl-4-

20 methoxy)pyridinylmethylsulfinyl]-(5-methoxy)benzimidazole, sodium 2-(6-methoxy-

10 2-naphthyl)propionic acid, hydroxypropylycellulosc, polyvinylpyrrolidone, talc and 

magnesium stearate; 

25 (b) drying the granulate in step (a); 

(c) coating the dried granulate of step (b) with a first coating comprising 

hydroxypropylmethylcellulose, polyethylene glycol and a pigment; 
30 

15 (d) drying the coated fonnulate from step (c); and 

(e) coating the dried granulate from step (d) with an enteric coating 

35 comprising a methacrylic acid ethyl acrylate copolymer. 

40 20 

45 

50 

55 
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AMENDED CLAIMS 

PCTIUS99n 1389 

(received by the International Bureau 04 July 2000 (04.07.00); 
original claims 1·134 replaced by new claims 135- 166 (7 pages)] 

135. A composition comprising a compound of fonnula I 

wherein R1 hydrogen; R' is methoxy; R6 is hydrogen: R' and R' are methyl; and R• is 

methoxy or a ph.armaceutically acceptable acid addition salt thereof, and 

a compound of fonnula !I 

R7C()zM II 

wherein R7 is an organic nJdical selected from the group consisting of 

and M is a cation selected from the group consisting of sodium potassium, magnesium, 

calciwn. barium and aluminum. 

136. A composition according to claim 135 wherein R1 hydrogen; R' is methoxy; 

R3 1111d R1 are methyl; and R• is methoxy, R' is hydrogen; and R7 is a gmup of the fonnula 

and M is so<liwn. 

AMENDED SHEET (ARTICLE It) 

 
 
Page 389 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo oonn:u PCT/tJS99/11389 

S3 

5 
137. A method of preventing ulcerotion of the gastrOintestinal trac1 by an anti-

inflammatory agent in a mammal requiring prevention of ulceration of the gastrOintestinal 

10 
tract by an anti-inflammatory agent, comprising administering an ulceration of the 

gastrOintestinal trac1 by an anti-inflammatory agent preventing effective amount of a 

composition of claim 135. 

15 138. A method of preventing ulceration of the gastrointestinal tract by an ami-

inflamnwory agent in a mammal requiring prevention of ulceration of the gastrointestinal 

tract by an anti-inflammatory agent, comprising administering an ulceration of the 

20 gastrointestinal tract by an anti-inflllmliUltory agent preventing effective amount of a 

composition of claim 136. 

139. A pharmaceutical formulation for preventing ulceration of the gastrointestinal 

25 
tract by an anti-inflammatory agent in a mammal, comprising as the active ingredient a 

composition of claim 13S and a pharmaceutically acceptable carrier therefor. 

140. A pharmaceutical formulation for preventing ulceration of the gastrointestinal 
30 

tract by an anti-inflammatory agent in a mrunmal, comprising as the active ingredient a 

composition of claim 136 and a pharmaceutically acceptable carrier therefor. 

35 
141. A method of stabilizing a compound of formula I 

40 

45 wherein R' hydrogen; R2 is melhoxy; R6 is hydrogen; R3 and R1 are methyl; and R4 is 

melhoxy or a pharma.ceutieally acceptable acid addition salt thereof, and 

50 

A.MENDID Sm:ET (A..II.TICLE 19) 

55 
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a compound of formula II 

wherein R' is an organic radical selected from the group consisting of 

and M is a cation selected from the group consisting of sodium potassiwn, magnesiwn, 

calcium, barium and aluminum. 

142. The method according to claim 141 wherein R1 is hydrogen, R' is methoxy; R) 

and R5 are methyl; R4 is methoxy, R6 is hydrogen; R' is 

and M is sodium. 

143. A method according to claim 141 wherein the compound offormula I to be 

stabilized is in the solid state. 

144. A method according to claim 141 wherein the compound offonnula I to be 

stabilized is in the fluid state. 

145. A method according to claim 144 wherein the compound offonnula I to be 

stabilized is in the liquid stale. 

I~. A method according to claim 144 wherein the fluid stale is an aqueous 

medium. 

AMENDED SHEET (All11CLE 19) 
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5 
14 7. A method according to claim 146 wherein the aqueous medium is the medium 

of the gastrointestinal tract of a mamrrwl. 

10 
148. A method according to claim 14 7 wherein the aqueous medium of the 

gastrointestinal tract is the medium of the sromru:h. 

149. A method according to claim 147 wherein the aqueous medium of the 

15 gastrointestinal tract is the medium of the gut. 

150. A stabilized pharmaceutical unit dosage fonn comprising (a) a core 

comprising a compound of formula I 

20 

25 

wherein R1 hydrogen; R1 is mcthox:y; R6 is hydrogen; R3 and Rl are methyl; and R' is 
30 

methoxy or a phannaceutically acceptable acid addition salt thereof, and 

a compound of formula II 

R'co,M H 
35 

wherein R7 is an organic radical selected from the group consisting of 

40 

45 and M is a cation selected from the group consisting of sodium, potllSsium, magnesium, 

calcium, barium and aluminum; 

50 

AMENDED SHEET (ARTICLE 19) 
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(b) a first coating of the core comprising at least one layer ofa polymer coating; and 

(c) a second coating comprising an enteric coating. 

lSI. A stabilized pharmaceutical unit dosage form according to claim ISO wherein 

the compound offormulal is 2-[2-{3,S-dimethyl-4-methoxy)pyridinylmethylsulftnyi]-{S

methoxy)be!lzimidazole. 

I 52. The stabilized pharmaceutical unit dosage form according to claim ISO 

wherein the compound offormula II is sodium 2-{6-methoxy-2-naphthyl)propionic acid. 

IS3. A stabilized pharmaceutical unit dosage form according to claim 150 wherein 

the core comprises pharmaceutically acceptable excipients. 

I 54. A stabilized pharmaceutical unit dosage form nccording to claim ISO wherein 

excipients comprise a filler, a binder or a lubricant. 

ISS. A stabilized pharmaceutical unit dosage form according to claim IS4, wherein 

the filler is a hydroxyalkylcellulose. 

IS6. A stabilized pharmaceutical unit dosage form according to claim I 55, wherein 

the hydroxyalkylccllulosc is hydroxypropylcellulose. 

157. A stabilized pharmaceutical unit dosage form according to claim 154, wherein 

the filler is a polyvinylpyrrolidone. 

I 58. A stabilized phannaceutical unit dosage form according to claim I 54, wherein 

the lubricants are talc or magnesium stearate. 

I 59. A stabilized phannaceutical unit dosage fonn according to claim I 50, wherein 

the polymer coating comprises a hydroxyalkylcellulose, polyethylene glycol and a pigment. 

160. A stabilized pharmaceutical unit dosage fonn according to claim IS9, wherein 

the hydroxyalkylcellulose is hydroxypropylmethylcellulosc. 

AMENDED SHEET (AR'DCLE 19) 
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161. A stabilized pharmaceutical unit dosage form according to claim 150, wherein 

the enteric coating is a methacrylic acid copolymer. 

162. A stabilized pharmaceutical unit dosage form according to claim 161, wherein 

the methacrylic acid copolymer is a copolymer of methacrylic acid and ethyl acrylate. 

163. A stabilized pharmaceutical unit dosage form according to claim 150, wherein 

the dosage form is a tablet 

164. A stabilized pharmaceutical unit dosage form according to claim 150, 

comprising 2·[2-(3,5-dimethyl-4-methoxy)pyridinylmethylsulfmyl)-(5· 

methoxyben:z:imidazole, sodium 2-(6-mcthoxy-2-naphthyl)propionic acid, 

hydroxypropylcellulose, polyvinylpyrrolidone, talc and magnesium stearate C..nt coated with 

hydroxypropylmethylcellulose, polyethylent glycol, pigment and enteric coated with 

methacrylic acid ethyl acrylate copolymer. 

165. A process for the preparation of a stabilized pharmaceutical unit dosage form 

comprising the steps of: . 

(a) granulating a mixture of a compound of formula I 

wherein R1 hydrogen; R2 is methoxy; R6 is hydrogen; R3 and R5 are methyl; and R' is 

methoxy or a pharmaceutically acceptable acid addition salt thereof, and 

a compound of formula II 

AMENDED SHEET (Alt11CLE 19) 
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wherein R7 is an organic mdical selected ftom the group consisting of 

and M is a cation selected from the group consisting of sodium potassium, magnesium, 

calcium, barium and aluminum; 

(b) drying the granulate of step (a) 

(c) coating the dried granulate of step (b) with a first coating; 

(d) drying the first coaled granulation of step (c); 

(e) coating the dried granulate of step (d) with an enteric coating. 

166. The process for the preparation of a stabilized pharmaceutical unit dosage 

form according to claim 165 comprising the steps of: 

(a) granulating a mixture of 2-[2-(3,5-dimethyl-4-methoxy)pyridinylmethylsulfinyl]

(5-methoxy)benzimidazolc, sodium 2-(6-methoxy-2-naphthyl)propionic acid, 

hydroxypropylycellulose, polyvinylpyrrolidone, talc and magnesium stearate; 

(b) drying the granulate in step (a); 

(c) coating the dried granulate of step (b) with a first coating comprising 

hydroxypropylmethylcellulose, polyethylene glycol and a pigment; 

(d) drying the coated granulate from step (c); and 

(e) coating the dried granulate from step (d) with an enteric coating comprising a 

methacrylic add ethyl acrylate copolymer. 

AMENDED SBI!l:T (ARTICLE 19) 
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NEW USE OF COMPOUNDS AS ANTffiACTERIAL AGENTS 

Field of the invention 

The present invention is directed to a new use of nitric oxide-releasing Non Steriodal 

Antiinflammatory Drugs (NO-releasing NSAIDs). More particularly the invention is 

directed to the use of NO-releasing NSAIDs for the manufacture of a medicament for the 

treatment of bacterial infections, paticularly caused or mediated by Helicobacter pylori as 

well as a combination with acid susceptible proton pump inhibitors for the treatment of 

10 bacterial infections. 

Background of the invention and prior art 

.~'.P£ 
NSAIDs, are among the most commonly prescribed and used drugs world'W.#.'Despite the 

15 therapeutic benefits of NSAIDs, their use is limited. The use of NSAIDs may lead to 

gastric mucosal damage due to inhibited production of prostaglandins which increases the 

risk of gastrointestinal side-effects. 

A recent proposal for reducing the side-effects associated with NSAIDs treatment is to use 

20 nitric oxide-releasing NSAID derivatives (NO-releasing NSAIDs) (del Soldato Pet a/.. 

15 

NO-releasing NSAJD:s, A novel class of safer and effective antiinflammatory agents: 

1njlammopharmacology, 1996; 4; 181-188). NO-releasing NSAIDs reduce the 

gastrointestinal side-effects but still have the phannacological activity characteristic of the 

frequently used NSAIDs. 

NO-releasing NSAIDs and phannaceutically acceptable salts thereof are for instance 

described in WO 94/04484. WO 94/12463, WO 95/09831 and WO 95/30641. 

Helicobacter pylori is a gram-negative spirilliform bacteria which colonises in the gastric 

Jo mucosa. The relationship between gastrointestinal disorders and infections with 

SUBSTITL'TE SHEET (RULE 26) 
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Helicobacter pylori proposed in 1983 by Warren (Warren JR Lancer /983,1.12 73) is well 

established today. 

A number of different therapies have been proposed for the treatment of He/icobacrer 

pylori infections. Combination therapies are commonly used. The most commonly used 

comprise a proton pump inhibitor in combination with one or more antibacterial 

compounds such as claritromycin and amoxicillin. For instance W093/00327 discloses the 

combination of a substance with inhibiting effect on the gastric acid secretion which 

increases the intragastric pH, and an acid degradable antibacterial compound. Some of 

10 these therapies also comprise a bismuth compound, se for instance WO 98/03219 and 

W098/221!7, which latter application discloses a composition containing bismuth, an 

antimicrobial agent and a non-steriodal antiinflammatory agent for the treatment of 

gastrointestinal disorders caused or mediated by Helicobacrer pylori. 

15 In view of the vast number of the population suffering from gastrointestinal disorders 

caused or mediated by bacterial infections, such as Helicobacter pylori infections, and also 

in view of the fact that many bacterial strains develop a resistance to commonly used 

antibiotics, a continuing need exists for a safe and effective medicament having an 

antibacterial effect, especially for the treatment of He/icobacter pylori infections. 

20 

25 

Outline of the invention 

It has now surprisingly been found that NO-releasing NSA!Ds have an antibacterial effect 

which makes them useful for the treatment of bacterial infections. 

The present invention is related to the use of a NO-releasing NSAID as well as 

pharmaceutically acceptable salts or enantiomers thereof, for the manufacture of a 

medicament for the treatment of bacterial infections. 

Jo Preferably the NO-releasing NSAID is defined by the formula I 
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M-C-0-X-ONO 2 

wherein M is selected from anyone of 

Cl 
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CHp 
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4 

and X is a spacer, i.e. a compound forming a bridge between the nitrogen oxide donating 

group and the NSAID moiety, or a pharmaceutically acceptable salt or enantiomer thereof; 

10 X is preferably selected from linear, branched or cyclic -(CH2h wherein n is an integer of 

from 2 to 1 0; -(CH2)m-O-(CH2)p- wherein m and p are integers of from 2 to 1 0; and -CH2-

pC6H4-CH2-. 

M is not limited by the above definition but may be any other compound giving the 

15 corresponding NSAID by hydrolysis of the compound according to formula I. 

In a preferred embodiment of the invention M is selected from 
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and X is selected from 

linear -(CH2)0 - wherein n is an integer of from 2 to 6; 

-(CH2)2-0-(CH2)2- and -CH2-PC6H4-CH2-. 

PCT/SE00/01 071 

to In an even more preferred embodiment of the invention the NO-releasing NSAID is a 

compound according to any one of the formulas 

IS 

0~0NO 
2 

(Ia) 

(I b) 
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(If) 
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(1m) 

(lp) ; and 
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v 
In a particularly preferred embodiment of the invention the NO-releasing NSAID is a 

compound according to formula Ia. 

10 A further aspect of the invention is the use of a NO-releasing NSAID, preferably a 

compound of the formula I above, in the manufacture of a medicament for use in the 

treatment of He/icobacter pylori infections, especially in the treatment of gastrointestinal 

disorders caused or mediated by He/icobacter pylori. 

IS Still a further aspect of the invention is a method for the treatment of bacterial infections, 

in particular Helicobacter pylori infections, whereby an effective amount of a medicament 

comprising a NO-releasing NSAID, preferably a compound of the formula I, as active 

agent is administered to a subject suffering from said bacterial infection. 

20 Also a pharmaceutical formulation suitable for use in the treatment of bacterial infections, 

which formulation comprising a NO-releasing NSAID, preferably a compound of the 

formula I, is within the scope of the invention. 

Furthermore, the invention is related to the use of a NO-releasing NSAID, preferably a 

2s compound of the formula I, in combination with an acid susceptible proton pwnp inhibitor 

or a salt thereof or an enantiomer or a salt of the enantiomer in the manufacture of 

phannaceutical formulations intended for simultanous, separate or sequential 

administration in the treatment of bacterial infections, especially Helicobacter pylori 

infections. 

JO 
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The invention may be applied in combination with other agents generally associated with 

treatment of bacterial infections, such as for instance antibacterial agents. 

An acid susceptible proton pump inhibitor is, for instance, a compound of the general 

formula II 

0 
II 

Het1-X-S-HeS II 

wherein 

Het 1 is 

~ R4 
I R,cc, O:'R. ) 

...-;; R N or 6 

Het2 is 

~7 
N 

N~S -<J 
~ Rs 

/(- N 
or or 

N --6 I 
~ Rg H R's 

X= 

-CH- R11 
I or ~R, R1o 

wherein 

N in the benzimidazole moiety means that one of the carbon atoms substituted by ~-R9 

20 optionally may be exchanged for a nitrogen atom without any substituents; 
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Rt. R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy 

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino, 

morpholino, halogen, phenyl and phenylalkoxy; 

It! and Rs are the same or different and selected from hydrogen, alkyl and aralkyl; 

~· is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

~-R9 are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-

IO alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups ~-R9 

form ring structures which may be further substituted; 

R10 is hydrogen or forms an alkylene chain together with R3 and 

1s R11 and R12 are the same or different and selected from hydrogen, halogen or alkyl, alkyl 

groups, alkoxy groups and moities thereof. The substiruents may be branched or straight 

cl - c9 -chains or comprise cyclic alkyl groups. such as cycloalkyl-alkyl. 

Examples of proton pump inhibitors according to formula II are 

20 

Omeprazole 

2S 
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Lansoprazoie 

Pantoprazole 

Pariprazole 
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Leminoprazole 

&CH,-~JL~s 
N N 

I 
H 

0 ND ~--{ I 
N # 

rf 

CH3 ND s-{ I 
II N # 
0 I 

H 
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The proton pump inhibitor may also be used in the form of a pharmaceutical acceptable 

salt or a single enantiomer in the claimed combination. 

Preferably the proton pump inhibitor omeprazole, or an alkaline salt of omeprazole, such 

as the magnesium salt, or (S)-omeprazole or an alkaline salt of (S)-omeprazole, such as the 

to magnesium salt is used in the claimed combination. 

Suitable proton pump inhibitors are for example disclosed in EP-A 1-0005129, 

EP-A 1-174 726, EP-Al-166 287, GB 2 163 747 and W090/06925, 

and further the especially suitable compounds are 

1s described in W095/01977 and W094/27988. 

According to the invention there is further provided a method for treating bacterial 

infections, particularly Helicobacter Pylori infections, which method comprises 

simultaneous, separate or sequential administration to a subject suffering from a bacterial 

20 infection one or more pharmaceutical formulations comprising a NO-releasing NSAID, 

preferably a compound according to the formula I, and an acid susceptible proton pump 
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inhibitor. Also pharmaceutical formulations for simultaneous, separate or sequential 

administration to be used in the treatment of bacterial infections, which formulations 

comprise an NO-releasing NSAID, preferably a compound of the formula I and an acid 

susceptible proton pump inhibitor are within the scope of the invention. 

The NO-releasing NSAID alone or in combination \.Vith an acid susceptible compound 

may be in a dosage form administered orally, rectally, epidurally, intravenously, 

intramuscularly, subcutanously, by infusion, nasally or any other way suitable for 

administration. Preferably the active compound(-s) is administered orally. 

The active compound(-s) are administered one to several times a day, preferably once or 

twice daily. The typical daily dose of the active compound(-s) varies and v.ill depend on 

various factors such as the individual requirements of the patients, the mode of 

administration and disease. In general each dosage form will comprise 0.5 - 5000 mg, 

1s preferably 5- 1000 mg, of the NO-releasing NSAID. If a combination with a proton pump 

inhibitor is used 0.5-5000 mg of the NO-releasing NSAlD, and 0.1 - 200 mg of the 

proton pump inhibitor \\ill be comprised in each dosage form, or in rwo separate dosage 

forms. Preferably, the amount of the NO-releasing NSAID in each dosage form is 5- 1000 

mg, and the amount of the proton pump inhibitor I 0- 80 mg. 

20 

Detailed description of the invention 

The invention is described in more detail by the following non-limiting examples. 

25 The examples below support that NO-releasing NSAIDs are active against Helicobacter 

pylori, and that the antibacterial activity is concentration dependent. 

30 

 
 
Page 413 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo 00172838 PCf/SE00/01 071 

Example I. 

Strain: 

Substance: 

IS 

Helicobacter pylori reference strain NCTC II 637 (National Type Culture 

Collection, from Smittskyddsinstitutet in Solna, Sweden), an antibiotic 

sensitive reference strain 

10 Helicobacter pylori was grown on blood agar plates, having a diameter of90 mm, for three 

days under microaerophilic conditions at 3 7°(. The bacteria were suspended in PBS 

(phosphate buffer saline) to approximately I 0
8 

cfulml. Approximately 2 ml of the 

suspension was added to one agar plate and spread even on the surface of the agar. 

Overflow was removed with a syringe. Wells, like small holes, 3 mm in diameter, were 

1s made in the agarplate by removing agar. Three wells per plate were made. 

A stock solution of a compound of the formula Ia having the concentration I 00 000 ,ug./ml 

was prepared. 30 1-11 of the solution was added to the wells. The plates were incubated for 

four days before they were checked for inhibition zones around the wells. 

Result: The inhibition zone around each well was large, i.e. it was not possible to measure 

20 the diameter of the zone. 

Example 2. 

Strain: 

25 

Substance: 

Helicobacter pylori reference strain NCTC II 637 (see Example I), an 

antibiotic sensitive reference strain 
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Ia 

The plates with the wells were prepared according to Example I. 

A stock solution of a compound of the formula Ia having the concentration I 0 000 J.lg/ml 

was prepared. 30 ).11 of the solution was added to the wells. The plates were incubated for 

four days before they were checked for inhibition zones around the wells. 

Result: The inhibition zone around each well was large, i.e. it was not possible to measure 

10 the diameter of the zone. 

Example 3. 

Strain: 

15 

Substance: 

Helicobacter pylori reference strain NCTC II 637, an antibiotic sensitive 

reference strain (see Example I) 

20 The plates with the wells were prepared according to Example I. 

A stock solution of a compound of the formula Ia having the concentration I 000 J.lg/ml 

was prepared. 30 J.ll of the solution was added to the wells. The plates were incubated for 

four days before they were checked for inhibition zones around the wells. 

2s Result: The inhibition zone around each well was 13 mm. 
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Example 4. 

Strain: 

Substance: 

Helicobacrer pylori reference strain NCTC II 637, an antibiotic sensitive 

reference strain (see Example I) 

Ia 

The plates with the wells were prepared according to Example I. 

A stock solution of a compound of the formula Ia having the concentration 100 J.lg/ml was 

prepared. 30 J.ll of the solution was added to the wells. The plates were incubated for four 

days before they were checked for inhibition zones around the wells. 

15 Result: The inhibition zone around each well was 10.4 mm. 

20 

Comparative tests 

Example A 

Strain: Helicobacrer pylori reference strain NCTC II 637, an antibiotic sensitive 

reference strain (see Example I) 

Substance: Naproxen 

2S The plates with the wells were prepared according to Example I. 

A stock solution ofNaproxen having the concentration 10 000 J.lg/ml was prepared. 
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30 J.d of the solution was added to the wells. The plates were incubated for four days 

before they were checked for inhibition zones around the wells. 

Result: The inhibition zone around the each well was 16.6 rnm. 

Example B 

10 Strain: Helicobacter pylori reference strain NCTC II 637, an antibiotic sensitive 

reference strain (see Example I) 

IS 

Substance: Naproxen 

The plates with the wells were prepared according to Example I. 

A stock solution ofNaproxen having the concentration 1000 J.lg/ml was prepared. 

30 J.ll of the solution was added to the wells. The plates were incubated for four days 

before they were checked for inhibition zones around the wells. 

20 Result: No inhibition zones around the wells were formed. 

25 

Example C 

Strain: Helicobacrer pylori reference strain NCTC II 63 7, an antibiotic sensitive 

reference strain (see Example I) 

Substance: Naproxen 

The plates with the wells were prepared according to Example I. 

30 A stock solution ofNaproxen having the concentration I 00 )J.g/ml was prepared. 
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30 J.ll of the solution was added to the wells. The plates were incubated for four days 

before they were checked for inhibition zones around the wells. 

Result: No inhibition zones around the wells were fanned. 

ExampleD 

10 Strain: Helicobacter pylori reference strain NCTC II 637, an antibiotic sensitive 

reference strain (see Example I) 

15 

Substance: S-nitroso-N-acetyl-penicillamin (SNAP) 

The plates with the wells were prepared according to Example I. 

A stock solution of SNAP with the concentration 10 000 J.Lg/ml was prepared. 

30 J.ll of the solution was added to the wells. The plates were incubated for four days 

before they were checked for inhibition zones around the wells. 

20 Result: No inhibition zones around the wells were fanned. 

25 

Example E 

Strain: Helicobacrer pylori reference strain NCTC II 63 7, an antibiotic sensitive 

reference strain (see Example I) 

Substance: Di-methyl-sulphate-oxide (DMSO) 

The plates with the wells were prepared according to Example I. 

JO A solution of DMSO alone with the concentration 20 ).lg/ml was prepared. 
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30 J.il of the solution was added to the wells. The plates were incubated for four days 

before they were checked for inhibition zones around the wells. 

Result: No inhibition zones around the wells were formed. 
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Claims 

I. Use of a NO-releasing NSAID as well as a pharmaceutically acceptable salt or an 

enantiomer thereof, for the manufacture of a medicament for the treatment of bacterial 

infections. 

2. Use of a NO-releasing NSAID and an acid susceptible proton pwnp inhibitor or a 

salt thereof or an enantiomer or a salt of the enantiomer in the manufacture of 

pharmaceutical formulations intended for simultaneous, separate, or sequential 

10 administration in the treatment of bacterial infections. 

20 

3 Use according to claim I or 2 wherein the NO-releasing NSAID is a compound of 

the formula I 

0 
II 

M-C-0-X-ONO 2 

wherein M is selected from anyone of 
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Cl 

0 

CH 3 

I 
CH-

and X is selected from 

22 

I 
~CH.-.._CH3 

CHp 

PCT/SE00/0 I 071 

linear, branched or cyclic -(CH2)0 - wherein n is an integer of from 2 to I 0; 

·(CH2)m·O-(CH2)p· wherein m and pare integers of from 2 to 10; and -CH2·PC6H4-CH2-, 

or a pharmaceutically acceptable salt or enantiomer thereof. 

4. Use according to claim 3 wherein M in formula I is selected from 
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- ~ .n Q-c-(§" 

5. Use according to claim 3 or 4 wherein X in formula I is selected from 

linear -(CHz)n- wherein n is an integer of from 2 to 6, -(CHz)z-0-(CHzh- and 

-CHz-pC6H4-CHz-. 

10 6. Use according to any one of claims I - 3 wherein the NO-releasing NSAID is a 

compound according to any one of the formulas Ia- lq 

(Ia) 

0 CH3 

IS 
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wO~ON02 
NH (lg) 

CI~CI 

u 
~O~ONO, 
~NHb (li) CI'(JCI 

PCT /SE00/0 1071 

(I c) 

(If) 

(lk) 
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(1m) 

(lp) ; and 
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7. Use according to claim 6, wherein the NO-releasing NSAID is a compound of 

formula Ia 

8. Use according to claim 2 wherein the acid susceptible proton pump inhibitor is a 

compound of the formula II 

wherein 

Het1 is 

X= 

0 
II 

Het1-X -S-He~ II 

or 

or 

N-r? 
~--)=I-

N 
I 
H 

or 
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or 

N in the benzimidazole moiety means that one of the carbon atoms substituted by Ro-R9 

optionally may be exchanged for a nitrogen atom without any substituents; 

R,, R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy 

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidine, 

morpholino, halogen, phenyl and phenylalkoxy; 

R., and R; are the same or different and selected from hydrogen, alkyl and aralkyl; 

Ro' is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

1; Ro·R9 are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo

alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Ro-~ 

form ring structures which may be further substituted; 

20 

R1o is hydrogen or forms an alkylene chain together with R3 and 

R,, and R12 are the same or different and selected from hydrogen, halogen or alkyl, alkyl 

groups, alkoxy groups and moities thereof, they may be branched or straight C, • C9 · 

chains or comprise cyclic alkyl groups, such as cycloalkyl-alkyl. 

2S 9. Use according to claim 8 wherein the acid susceptible proton pump inhibitor is 

selected from omeprazole, an alkaline salt thereof, (S)-omeprazole and an alkaline salt 

thereof. 
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10. Use according to claim 8 wherein the acid susceptible proton pump inhibitor is 

lansoprazole or a pharmaceutically acceptable salt thereof or an enantiomer or a salt of the 

enantiomer. 

II. Use according to claim 8 wherein the acid susceptible proton pump inhibitor is 

pantoprazole or a pharmaceutically acceptable salt thereof or an enantiomer or a salt of the 

enantiomer. 

12. Use according to any one of the preceeding claims I to II, wherein the bacterial 

10 infection is caused or mediated by Helicobacter pylori. 

13. Use according to claim I, wherein the amount of NO-releasing NSAID in each 

dosage form is 0.5- 5000 mg. 

IS 14. Use according to claim 13, wherein the amount of NO-releasing NSAID is 5 - I 000 

mg. 

15. Use according to claim 2, wherein the amount of NO-releasing NSAID is 0.5-

5000 mg and the amount of proton pump inhibitor is 0.1 - 200 mg together in one dosage 

20 form or in two separate dosage forms. 

16. Use according to claim 15, wherein the amount of NO-releasing NSAIO is 5- 1000 

mg and the amount of proton pump inhibitor is I 0 - 80 mg. 

25 17. A method for the treatment of a bacterial infection, comprising administering to a 

patient suffering from said bacterial infection, an effective amount of a NO-releasing 

NSAID or a pharmaceutically acceptable salt or an enantiomer thereof. 

18. A method for the treatment of a bacterial infection, comprising simultaneously, 

>o separately or sequentially administration to a patient suffering from said bacterial infection, 
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an effective amount of a NO-releasing NSAID and an acid susceptible proton pump 

inhibitor or a salt thereof or an enantiomer or a salt of the enantiomer. 

19. A method according to claim 17 or 18 wherein the NO-releasing NSAID is a 

compound of the fonnula I 

0 
II 

M-C-0-X-ONO 2 

wherein M is selected from 

o-6c~ 
- II Q-c ~-/; 
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- II 0~ Q-c INI 

and X is selected from 

10 linear, branched or cyclic -(CH2)n- wherein n is an integer of from 2 to 10; 

-(CH2)m-0-(CH2)p- wherein m and p are integers of from 2 to 1 0; and -CH:z-pC6Ho~-CH:z-, 

or a pharmaceutically acceptable salt or enantiomer thereof. 

15 20. A method according to claim 19 wherein M in formula I is selected from 

- II 0--if o-c INI 

I 
~C~CH3 

CH30 
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21. A method according to claim 19 or 20 wherein X in formula I is selected from 

linear -(CHz)n- wherein n is an integer of from 2 to 6, -(CH2h-O-(CH2h- and 

-CHz-pC6H4-CHz-. 

22. A method according to any one of claim 17- 19, wherein the NO-releasing NSAID 

is a compound according to any one of the formulas !a- Iq 

H 0 9-..g ... o~ 
CH, ONOz 

CH 0 J 
(Ia) 

(I c) 
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CCJO~ON02 
NH (lg) 

CI~CI 

v 
~O~ONO, 
~NH0 

(li) 

CI~CI 

CHp 

v 

W
O~~ON02 0 

NH (IL) 

CI~CI 

v 

(lk) 

PCf/SE00/01071 

(1m) 
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wO~ON02 

NH (In) 
CI~CI 

v 
(lo) 

(lp) ; and 

CH30 

~0~0N02 
~ . .)) 

NH 

CI~CI (lq) 

u 

23. A method according to claim 22, wherein the NO-releasing NSAID is a compound 

of formula Ia 

(Ia} 
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24. A method according to claim 18 wherein the acid susceptible proton pump inhibitor 

is a compound of the formula II 

wherein 

Het1 is 

~ 

R,(X~ 

Het2 is 

~' ~ Rs 

I Rg 
H 

X= 

-CH-
I 
R,o 

wherein 

0 
II 

Het1-X -s- Hetz II 

or 

or 

N-r~ 
A .. )=l-

N 
I 
H 

or 

or 

N 

-<J 
~N 

R's---t) 

N in the benzimidazole moiety means that one of the carbon atoms substituted by ~-R9 

optionally may be exchanged for a nitrogen atom without any substituents; 

Rt. R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy 

20 optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylarnino, piperidine, 

morpholino, halogen, phenyl and phenylalkoxy; 
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R! and R5 are the same or different and selected from hydrogen, alkyl and aralkyl: 

~·is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy; 

R6-R9 are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo

alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups ~-R9 

form ring structures which may be further substituted; 

10 R10 is hydrogen or forms an alkylene chain together with R3 and 

15 

R1, and R,2 are the same or different and selected from hydrogen, halogen or alkyl, alkyl 

groups, alkoxy groups and moities thereof, they may be branched or straight C 1 - C9 -

chains or comprise cyclic alkyl groups, such as cycloalkyl-alkyl. 

r _)_ A method according to claim 24 wherein the acid susceptible proton pump inhibitor 

is selected from omeprazole, an alkaline salt thereof, (S)-omeprazole and an alkaline salt 

thereof. 

20 26. A method according to claim 24 wherein the acid susceptible proton pump inhibitor 

is lansoprazole or a pharmaceutically acceptable salt thereof or an enantiomer or a salt of 

the enantiomer. 

27. A method according to claim 24 wherein the acid susceptible proton pump inhibitor 

25 is pantoprazole or a pharmaceutically acceptable salt thereof or an enantiomer or a salt of 

the enantiomer. 

28. A method according to any one of the preceeding claims 17 to 27, wherein the 

bacterial infection is caused or mediated by Helicobacter pylori. 

30 
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29. A method according to claim 17, wherein the amount of NO-releasing NSAID in 

each dosage form is 0.5- 5000 mg. 

30. A method according to claim 29, wherein the amount of NO-releasing NSAID is 

5-1000 mg. 

31. A method according to claim 18, wherein the amount of NO-releasing NSAID is 

0.5- 5000 mg and the amount of proton pump inhibitor is 0.1 - 200 mg together in one 

dosage form or in two separate dosage forms. 

A method according to claim 31, wherein the amount of NO-releasing NSAID is 

5 I 000 mg and the amount of proton pump inhibitor is I 0- 80 mg. 

,, 
.J .J. A pharmaceutical formulation suitable for use in the treatment of bacterial 

ts infections, comprising a NO-releasing NSAID or a pharmaceutically acceptable salt or an 

enantiomer thereof as active agent. 

34. A pharmaceutical formulation suitable for use in the treatment of bacterial 

infections, comprising a NO-releasing NSAID and an acid susceptible proton pump 

20 inhlbitor or a salt thereof or an enantiomer or a salt of the enantiomer as active agents. 

25 

35. A pharmaceutical formulation according to claim 25 or 26 wherein the NO-

releasing NSAID is a compound of the formula I 

0 
II 

M-C-0-X-ONO 
2 

wherein M is selected from 
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Cl 

0-- o-p-< 0 

0-<H, CH3 

F 

0--u:Y JXJ' - II Q-c INI .....:: 
10 CH30 

Cl OM II ~ 
c 

I I 
)CLl(CH3 ~C~CH3 I 

CH,O CH2-
h 

CH30 

IS 

CH3 

CHl" ~I 
..CH-CH lj ~ CH-

CH/ 2 
-

J 
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and X is selected from 

linear, branched or cyclic -(CH2)0 - wherein n is an integer of from 2 to I 0; 

-(CH2)m-O-(CH2)p- wherein m and pare integers of from 2 to 10; and -CHz-pC6H4-CHz-: 

or a pharmaceutically acceptable salt or enantiomer thereof. 
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DESCRIPTION 

STABLE PHARMACEUTICAL COMPOSITIONS COMPRISING ACID LABILE BENZIMIDAZOLES 

Technical Field 

5 The present invention relates to a solid preparation, 

10 

further in detail, to a medical solid preparation 

containing an acid labile active ingredient, particularly, 

an acid labile active ingredient such as a benzimidazole 

compound useful as an antiulcer agent. 

Background Art 

Benzimidazole compounds such as lansoprazole, 

omeprazole, rabeprazole and the like are widely used as a 

digestive ulcer therapeutic agent because of its gastric 

15 acid secretion suppressing action and gastric mucous 

membrane preventingaction and the like: 

However, these compounds have poor stability, and 

unstable to humidity, temperature and light. They are 

particularly unstable to an acid, and become extremely 

20 unstable in aqueous solution or suspension as the pH of the 

solution or suspension lowers. 

In a preparation, namely, a tablet, powder, fine 

particles, capsule and the like, benzimidazole compounds 

become unstable since mutual interaction with other 

25 components of the preparation is stronger in a preparation 

L 
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than that of the compounds alone, and consequently, 

coloration change or decomposition is observed in 

production and storage. For stabilization of them, JP-A 

10-36290 discloses enteric granules or enteric fine 

5 particles obtained by compounding a stabilizer composed of 

an inorganic base salt of magnesium and/or calcium for a 

medical solid composition, then, 

coating. 

applying an enteric 

However, for producing such an enteric preparation, a 

10 process is required in which fine particles or granules 

containing a benzimidazole compound are produced, then, an 

enteric coating is applied. Further, since it takes a 

longer time until an enteric film is dissolved and a 

medicine is absorbed in a digestive tract after 

15 administration, a quick pharmacological effect can not be 

expected in the early stages after administration. 

On the other hand, USP 5,840,737 and WO 00/26185 

disclose a solution, suspension, tablet and capsule 

obtained by combining omeprazole or lansoprazole, which is 

20 not enteric-coated, with an alkali metal salt of 

bicarbonate. 

However, since these preparations are combined with a 

bicarbonate, they react with an acid in stomach to evolve 

carbon dioxide gas which causes burping, and therefore they 

25 are not preferable from the viewpoint of compliance. 
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Objects of the Invention 

An object of the present invention is to provide a 

solid preparation having no enteric coating which is 

5 capable of neutralizing quickly an acid in stomach, 

realizing quick occurrence of pharmacological effect of an 

active ingredient, and suppressing the evolution of carbon 

dioxide gas as much as possible, by solving the above

mentioned problems in medical solid preparations containing 

10 an acid labile active ingredient typically including 

benzimidazole compounds. 

Summary of the Invention 

The present inventors have found that a metal oxide 

15 and/or metal hydroxide is suitable for a gastric acid 

neutralizing agent in a solid preparation containing an 

acid labile active ingredient and having no enteric coating, 

and further investigation resulted in completion of the 

present invention. 

20 

25 

Namely, the present invention provides: 

(1) A gastric dis integrable solid preparation 

comprising an acid labile active ingredient and at least 

one component selected from metal oxides and metal 

hydroxides; 

(2) A solid preparation according to the above-
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mentioned (1), wherein the disintegration time is within 7 

minutes; 

(3) A solid preparation according to the above-

mentioned (1), which is the preparation without enteric 

5 coating; 

(4) A solid preparation according to the above-

mentioned (1), which comprises further at least one 

component selected from carbonates of alkali earth metal 

and basic additives having high water-solubility; 

10 (5) A solid preparation according to the above-

mentioned (1), wherein an acid labile active ingredient is 

a proton pump inhibitor (hereinafter, referred to as 

" PPI" ) ; 

(6) A solid preparation according to the above-

15 mentioned (5), wherein the PPI is a benzimidazole compound; 

(7) A solid preparation according to the above-

mentioned (6), wherein a benzimidazole compound is a 

compound represented by the formula (I): 

20 wherein ring A is an optionally substituted benzene ring, 

R1 is hydrogen atom, an optionally substituted aralkyl 

group, acyl group or acyloxy group, R2
, R3 and R' are the 
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same or different and each represent a hydrogen atom, an 

optionally substituted alkyl group, an optionally 

substituted alkoxy group or an optionally substituted amino 

group, and Y represents a nitrogen atom or CH, or a salt 

5 thereof; 

(8) A solid preparation according to the above-

mentioned ( 6) , wherein 

lansoprazole, omeprazole, 

a benzimidazole compound is 

rabeprazole or pantoprazole, or 

an optically active compound thereof; 

10 (9) A solid preparation according to the above-

mentioned (1), wherein the metal oxides and the metal 

hydroxides are those of which 1% aqueous solution or 1% 

aqueous suspension has a pH of 8.0 or more; 

(10) A solid preparation according- to the above-

15 mentioned (1) which comprises at least one metal oxide 

selected from the group consisting 

magnesium silicate, dry aluminum 

magnesium metasi1icate aluminate; 

of magnesium oxide, 

hydroxide gel and 

(11) A solid preparation according to the above-

20 mentioned (1) which comprises at least one metal hydroxide 

25 

selected from the group consisting of magnesium hydroxide, 

aluminum hydroxide, synthetic Hydrotalcite, coprecipitate 

of aluminum hydroxide 

coprecipi tate of aluminum 

and calcium carbonate, 

and magnesium hydroxide, 

hydroxide, magnesium carbonate 

and coprecipitate of aluminum 
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hydroxide and sodium bicarbonate; 

(12) A solid preparation according to the above

mentioned (4), wherein the carbonate of alkali earth metal 

is calcium carbonate or magnesium carbonate; 

(13) A solid preparation according to the above

mentioned (4), wherein the basic additive having high 

water-solubility is trometamol, disodium succinate, sodium 

hydrogen phosphate, trisodium phosphate, dipotassium 

phosphate or L-arginine; 

(14) A solid preparation according to the above

mentioned (1) which contains magnesium oxide; 

(15) A solid preparation according to the above

mentioned (1) which contains magnesium hydroxide; 

(16) A solid preparation according to the above-

15 mentioned (1) which contains magnesium oxide and magnesium 

hydroxide; 

(17) A solid preparation according to the above

mentioned (14) or {16), wherein the magnesium oxide is one 

obtained by calcination at a temperature ranging from about 

20 500°C to about 1000"C and of purity higher than 95%; 

{18) A solid preparation according to the above

mentioned (14), wherein the magnesium oxide has a BET 

specific surface area of about 10m2/g to about 50m2 /g. 

(19) A solid preparation according to the above-

25 mentioned (6), which contains at least one component 
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selected from metal oxides and metal hydroxides at a ratio 

of 0.1 to 1500 parts by weight relative to 1 part by weight 

of the benzimidazole compound; 

(20) A solid preparation according to the above-

5 mentioned (6), which contains at least one component 

selected from metal oxides and metal hydroxides together 

with a salt of alkali earth metal at a total ratio thereof 

of 0.1 to 1800 parts by weight relative to 1 part by weight 

of the benzimidazole compound; 

10 (21) A solid preparation according to the above-

mentioned {1), which is a tablet, a granule or a capsule; 

(22) A solid preparation according to the above

mentioned ( 1), wherein a group containing an acid labile 

active ingredient and a group containing a metal oxide or a 

15 metal hydroxide but containing no active ingredient are 

separately compounded; and 

(23) A solid preparation 

mentioned (4), wherein {1) a 

according to the above

group containing both an 

active ingredient and at least one component selected from 

20 metal oxides, metal hydroxides, carbonates of alkali earth 

metal and basic additives having high water-solubility and 

(2) a group not containing an acid labile active ingredient 

but containing at least one component selected from metal 

oxides, metal hydroxides, carbonates of alkali earth metal 

25 and basic additives having high water-solubility are 
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separately compounded. 

Detailed Description of the Invention 

The acid labile active ingredient in the present 

5 invention is not particularly restricted, and any active 

components becoming unstable when exposed to gastric acid 

can be applied. Examples of the acid labile active 

ingredient include PPis, erythromycin antibacterial 

compounds, anti-inflammatory enzymatic agents such as 

10 serrapeptase, semialkali proteinase and the like. 

Particularly, the present invention is sui table for PPis. 

Such PPis include benzimidazole compounds and similar 

compounds such as imidazopyridine compounds, e.g. 

tenatoprazole. Examples of benzimidazole compounds will be 

15 described below, however, the present invention is not 

limited to them and can be also applied to other active 

components unstable to an acid. 

The benzimidazole compound which is a PPI, used in the 

present invention, includes a compound represented by the 

20 formula (I): 

wherein, ring A represents an optionally substituted 
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benzene ring, R1 represents a hydrogen atom, an optionally 

substituted aralkyl group, acyl group or acyloxy group, R2
, 

R3 and R4 are the same or different and each represent a 

hydrogen atom, an optionally substituted alkyl group, an 

5 optionally substituted alkoxy group or an optionally 

substituted amino group, and Y represents a nitrogen atom 

or CH, or a salt thereof. 

In the formula (!), the compound is preferably a 

compound wherein ring A is a benzene ring which may 

10 optionally have a substituent group selected from a halogen 

atom, an optionally halogenated CH alkyl group, an 

optionally halogenated CH alkoxy group and 5 or 6-membered 

heterocyclic group, R1 is a hydrogen atom, R2 is a C1_6 alkyl 

group, Cl-6 alkoxy group, C1_6 alkoxy-C!-6 alkoxy group or di-

15 C1_6 alkylamine group, R3 is a hydrogen atom, C1_6 alkoxy-C1_6 

alkoxy group or optionally halogenated Cl-6 alkoxy group, R4 

is a hydrogen atom or Cl-6 alkyl group, and Y is a nitrogen 

atom. 

Particularly preferable is the compound represented by 

20 the formula (Ia): 

·~ .. ~ .. 
lANJ-~-CH2-l~ (Ia) 

I 0 
R1 

wherein, R1 is a hydrogen atom, R2 is a C1_3 alkyl group or 
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C!-3 alkoxy group, R3 is a C1_3 alkoxy group which may be 

halogenated or substituted by C1-3 alkoxy group, R4 is a 

hydrogen atom or C1-3 alkyl group, and R5 is a hydrogen atom, 

optionally halogenated C1 _3 alkoxy group or pyrrolyl group 

5 (e.g., 1-, 2- or 3-pyrrolyl group). 

In the formula (Ia), particularly preferable is the 

compound wherein R1 is a hydrogen atom, R2 is a C1_3 alkyl 

group, R3 is an optionally halogenated C1 _3 alkoxy group, R4 

is a hydrogen atom, and R5 is a hydrogen atom or an 

10 optionally halogenated C1 _3 alkoxy group. 

In the compound represented by the formula (I) _above 

(hereinafter, referred to as compound {!)), the 

"substituent groups" in "an optionally substituted benzene 

ring" represented by ring A include, for example, a halogen 

15 atom, cyano group, nitro group, an optionally substituted 

alkyl groups, hydroxyl group, optionally substituted alkoxy 

group, aryl group, aryloxy group, carboxyl group, acyl 

group, acyloxy group, 5 to 10-mernbered heterocyclic group 

and the like, and 1 to 3 of these substituent groups may be 

20 substituted on a benzene ring. When the number of 

substituent groups is 2 or more, each substituent groups 

may be the same or different. Among these sutstituents, a 

halogen atom, an optionally substituted alkyl group and an 

optionally substituted alkoxy group are preferable. 

25 As the halogen atom, a fluorine atom, chlorine atom, 
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bromine atom and the like are exemplified, among which a 

fluorine atom is preferable. 

Examples of "alkyl group" in ''an optionally 

substituted alkyl group" include C1_1 alkyl group (for 

5 example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 

sec-butyl, tert-butyl, pentyl, hexyl, heptyl and the like). 

Examples of "substituent group" in "an optionally 

substituted alkyl group" include a halogen atom, hydroxy 

group, C1_6 alkoxy group (for example, methoxy, ethoxy, 

10 propoxy, butoxy, etc.), cl-6 alkoxy-carbonyl group (for 

example, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 

etc.), carbamoyl group and the like, and the number of 

these substituent groups may be 1 to 3. When the number of 

substituent groups is 2 or more, each substituent groups 

15 may be the same or different. 

Examples of "alkoxy group" in "an optionally 

substituted alkoxy group" include C1_6 alkoxy group (for 

example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 

isobutoxy, pentoxy, etc.). Examples of "substituent group" 

20 in "an optionally substituted alkoxy group" include groups 

identical with the "substituent group" of the "optionally 

substituted alkyl group" described above, and the number of 

substituent groups is also the same as that of the 

"optionally substituted alkyl group". 

25 The "aryl group" includes, for example, C6• 14 aryl 
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group (e.g., phenyl, 1-naphtyl, 2-naphthyl, biphenyl, 2-

anthryl, etc.) and the like. 

The "aryloxy group" includes, for example, C6 _14 

aryloxy group (e.g., phenyloxy, 1-naphtyloxy, 2-naphthyloxy, 

5 etc.) and the like. 

The "acyl group" includes, for example, formyl, 

alkylcarbonyl, alkoxycarbony, carbamoyl, alkylcarbamoyl, 

alkylsulfinyl, alkylsulfonyl and the like. 

The "al kylcarbonyl group" includes, for example, C1_ 6 

10 alkyl-carbonyl group (e.g., acetyl, propionyl, etc.) and 

the like. 

The "al koxycarbonyl group" includes, for example, C1 _6 

alkoxy-carbonyl group (e.g., methoxycarbonyl, 

ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, etc.) and 

15 the like. 

The "alkylcarbamoyl group" includes N-Cl-6 alkyl-

carbamoyl group (e.g., methylcarbamoyl, ethylcarbamoyl, 

etc.), N, N-diC 1_6 alkyl-carbamoyl group (e.g., N,N-

dimethylcarbamoyl, N,N-diethylcarbamoyl, etc.) and the like. 

20 The "alkylsulfinyl group" includes, for example, CH 

alkylsulfinyl group (e.g., methylsulfinyl, ethylsulf inyl, 

propylsulfinyl, isopropylsulfinyl, etc.) and the like. 

The "alkylsulfonyl group" includes, for example, CH 

alkylsulfonyl group (e.g., methylsulfonyl, ethylsulfonyl, 

25 propylsulfonyl, isopropylsulfonyl, etc.) and the like. 
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The "acyloxy group" includes, for example, 

alkylcarbonyloxy group, alkoxycarbonyloxy group, 

carbamoyloxy group, alkylcarbamoyloxy group, 

alkylsulfinyloxy group, alkylsulfonyloxy group and the like. 

5 The "alkylcarbonyloxy group" includes C1_6 alkyl-

carbonyloxy group (e.g., acetyloxy, propionyloxy, etc.) and 

the like. 

The "alkoxycarbonyloxy group" includes, for example, 

C1_6 al koxy-carbonyloxy group (e.g. , methoxycarbonyloxy, 

10 ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy, 

etc.) and the like. 

The "alkylcarbamoyloxy group" includes Cl-6 alkyl-

carbamoyloxy group (e.g., methylcarbamoyloxy, 

ethylcarbamoyloxy, etc.) and the like. 

15 The "a1kylsulfinyloxy group" includes, for example, 

C 1~ alkyl-sulfinyloxy group (e.g., methylsulfinyloxy, 

ethylsulfinyloxy, propylsulfinyloxy, isopropylsulfinyloxy, 

etc.) and the like. 

The "alkylsulfonyloxy group" includes, for example, 

20 C1-1 alkyl-sulfonyloxy group (e.g., methylsulfonyloxy, 

ethylsulfonyloxy, propylsulfonyloxy, isopropylsu1fonyloxy, 

etc.) and the like. 

The "5 to 10-membered heterocyclic group" includes, 

for example, 5 to 10-membered (preferably, 5 or 6-membered) 

25 heterocyclic group having 1 or more (for example, 1 to 31 
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hetero atoms selected from a nitrogen atom, sulfur atom and 

oxygen atom in addition to a carbon atom, and specific 

examples thereof include 2- or 3-thienyl group, 2-, 3- or 

4-pyridyl group, 2- or 3-furyl group, 1-, 2- or 3-pyrrolyl 

5 group, 2-, 3-, 4-, 5- or 8-quinolyl group, 1-, 3-, 4- or 5-

isoquinolyl group, 1-, 2- or 3-indolyl group and the like. 

Among them, preferable are 5 or 6-membered heterocyclic 

group such as 1-, 2- or 3-pyrrolyl group. 

Preferably, ring A is a benzene ring which may have 

10 one or two substituent groups selected from a halogen atom, 

an optionally halogenated C1-4 alkyl group, an optionally 

halogenated CH alkoxy groups and 5 or 6-membered 

heterocyclic group. 

Examples of "aralkyl group" in "an optionally 

15 substituted aralkyl group" represented by R1 include, for 

example, C1-16 aralkyl group (e.g., C6-lo aryl C1_ 6 alkyl group 

such as benzyl, phenetyl, etc.) and the like. Examples of 

"substituent group" in "an optionally substituted aralkyl 

group" include the same substituent groups as those of the 

20 "optionally substituted alkyl group" described above, and 

the number of substituent groups is 1 to 4. When the 

number of substituent groups is 2 or more, each substituent 

groups may be the same or different. 

The "acyl group" represented by R1 includes, for 

25 example, the "acyl group" exemplified as the substituent 

 
 
Page 458 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



• 

5 

10 

wo 03/017980 PCT/JP02/08704 

15 

group on ring A described above. 

The "acyloxy group" represented by R1 includes, for 

example, the "acyloxy group" exemplified as the substituent 

group on ring A described above. 

Preferably, R1 is a hydrogen atom. 

The "optionally substituted alkyl group" represented 

by R2
, R3 or R4 includes the "optionally substituted alkyl 

group" exemplified as the substituent group on ring A 

described above. 

The "optionally substituted alkoxy group" represented 

by R2
, R3 or R' includes the "optionally substituted alkoxy 

group" exemplified as the substituent group on ring A 

described above. 

The "optionally substituted amino group" represented 

15 by R2
, R3 or R' includes, for example, amino group, mono-C 1 _6 

alkylamino group (e.g., methylamino, ethylamino, etc.), 

mono-C6• 14 arylamino group (e.g., phenylamino, 1-

naphthylamino, 2-naphthylamino, etc.), di-CH alkylamine 

group (e.g., dimethylamino, diethylamine, etc.), di-C6_1, 

20 arylamino group (e.g., diphenylamine, etc.) and the like. 

25 

Preferably, R2 is a CH alkyl group, C1 _6 alkoxy group, 

CH alkoxy-C1• 6 alkoxy group or di-Cl-6 alkylamino group. 

More preferably, R2 is a C1-3 alkyl group or C1• 3 alkoxy 

group. 

Preferably, R3 is a hydrogen atom, CH alkoxy-C1• 6 
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alkoxy group or optionally halogenated CH al koxy group. 

More preferably, R3 is a C1_3 alkoxy group which is 

halogenated or may be substituted with a C1-3 alkoxy group. 

Preferably, ~ is a hydrogen atom or C1_6 alkyl group. 

5 More preferably, R' is a hydrogen atom or C1_3 alkyl group 

(particularly, hydrogen atom). 

Preferably, Y is a nitrogen atom. 

Specific examples of the compound (I) include the 

following compounds. 

10 2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-

pyridinyl]methyl]sulfinyl)-lH-benzimidazole, 2-([3,5-

dimethyl-4-methoxy-2-pyridinyl)methyl]sulfinyl)-5-methoxy

lH-benzimidazole, 2-([[4-(3-methoxypropoxy)-3-methyl-2-

pyridinyl)methyl)sulfinyl)-lH-benzimidazole•sodium salt, 5-

15 difluoromethoxy-2-(((3,4-dimethoxy-2-

pyridinyl)methyl]sulfinyl)-lH-benzimidazole and the like. 

Among these compounds, 2-[ [[3-methyl-4-(2,2,2-

trifluoroethoxy)-2-pyridinyl]methyl)sulfinyl]-lH

benzimidazole(Lansoprazole) is preferable. 

20 The above-mentioned compound (I) may be a racemic 

compound, or may be an optically active compound such as R

compound, S- compound and the like. For example, optically 

active substances such as (R)-2-(([3-methyl-4-(2,2,2-

trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl)-lH-

25 benzimidazole (sometimes referred to as Lansoprazole R 
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enantiomer) may also be permissible and preferable. 

The salt of the compound (I) is preferably a 

pharmaceutically acceptable salt, and examples thereof 

include salts with inorganic bases, salts with organic 

5 bases, salts with basic amino acids, and the like. 

Suitable examples of the salt with an inorganic base 

include, for example, alkali metal salts such as sodium 

salts, potassium salts, etc.; alkaline earth metal salts 

such as calcium salts, magnesium salts, etc.; ammonium 

10 salts, and the like. 

Suitable examples of the salt with an organic base 

include, for example, salts with alkylamines 

(trimethylamine, triethylamine, etc.), heterocyclic amines 

(pyridine, picoline, etc.), alkanolamines (ethanolamine, 

15 diethanolamine, triethanolamine, etc.), dicyclohexylamine, 

N,N'-dibenzylethylenediamine and the like. 

20 

Suitable examples of the salt with a basic amino acid 

include, for example, 

ornithine and the like. 

salts with alginine, lysine, 

Among these salts, alkali metal salts or alkaline 

earth metal salts are preferable. Particularly, sodium 

salts are preferable. 

The compound (I) can be produced by a method known per 

se, and produced by methods described, for example, JP-A 

25 61-50978, USP 4, 628,098, JP-A 10-195068, WO 98/21201 and 
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the like, or methods according to these methods. The 

optically active compound (I) can be obtained by optical 

resolution methods (fractional re-crystallization method, 

chiral column method, diastereomer method, method using 

5 microorganism or enzyme, etc.), asymmetric oxidation and 

the like. For example, in the case of Lansoprazole R 

enantiomer, it can also be produced in accordance with the 

methods described in WO 00-78745, WO 01-83473, WO 01-87874 

and WO 02-44167. 

10 As the PPis used in the present invention, the 

benzimidazole compound having an antiulcer action such as 

lansoprazole, omeprazole, rabeprazole and pantoprazole and 

the imidazopyridine compound such as tenatoprazole or 

optically active compounds thereof and pharmaceutically 

15 acceptable salts thereof are preferable. 

The compounding amount of the benzimidazole compound 

used in the present invention varies depending on the kind 

and dosage of an active ingredient, and for example, the 

amount is from 0. 001 to 0. 3 parts by weight, preferably 

20 from 0. 002 to 0. 2 parts by weight relative to 1 part by 

weight of the solid preparation of the present invention. 

The metal oxide and metal hydroxide used in the 

present invention are preferably those of which 1% aqueous 

solution or 1% aqueous suspension has a pH of 8.0 or more, 

25 and examples of the metal oxide include medical magnesium 
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oxide, magnesium silicate (2Mg0•3Si02 •xH20), dry aluminum 

hydroxide gel (Al 20 3 •xH20), magnesium metasilicate aluminate 

and the like. Particularly, 

magnesium oxide can be suitably used. 

5 Preferable magnesium oxides are those that are 

available for medical use and that have an excellent 

reactivity to acid and neutralization ability. As these 

magnesium oxides, magnesium oxide obtained by a usual 

production method and commercially available magnesium 

10 oxide can be used, and preferable is one obtained by 

calcination at low temperature, so-called, calcining 

magnesia. The magnesium oxide calcined at a temperature of 

about 500 to about 1000°C is generally preferable, and 

particularly from the viewpoint of neutralization ability 

15 the magnesium oxide calcined at a temperature of about 600 

to about 900°C is preferable, and the magnesium oxide 

calcined at about 800°C is most preferable. Among these 

magnesium oxides, favorable is the one that neutralizes the 

environment prior to the release of the acid labile active 

20 ingredient by the disintegration of the preparation in 

stomach and has the function to enhance the remaining ratio 

of the active ingredient. Such magnesium oxide is 

preferably the one that has usually a BET specific surface 

area of about 10m2/g to about 50m2/g, preferably about 

25 20m2 /g to about 50m2 /g. 
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Hereupon, a BET specific surface area means the 

specific surface area measured by nitrogen gas adsorption 

method, and the specific surface area containing the 

surface of given amount magnesium oxide and its cavity in 

5 which nitrogen gas can enter is determined by the amount of 

adsorbed nitrogen gas. 

The· magnesium oxide includes, for example, 

commercially available heavy magnesium oxide (manufactured 

by Kyowa Kagaku Kogyo K.K.), heavy magnesium oxide (Tomita 

10 Pharmaceutical Co. Ltd.), heavy N magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K.), light magnesium 

oxide (manufactured by Kyowa Kagaku Kogyo K. K.) and the 

like. Particularly heavy N magnesium oxide (manufactured by 

Kyowa Kagaku Kogyo K.K.) is preferable. 

15 The metal hydroxide includes, for example, medical 

magnesium hydroxide, aluminum hydroxide, synthetic 

hydrotalcite (Mg 6Al 2 (OH l 16C03 • 4 H20) , co-precipitate of 

aluminum hydroxide and magnesium hydroxide, co-precipitate 

of aluminum hydroxide, magnesium carbonate and calcium 

20 carbonate, and co-precipitate of aluminum hydroxide and 

sodium hydrogen carbonate. Among these compounds, 

magnesium hydroxide is particularly preferable from the 

viewpoint of the disintegrating property and dissolution 

property of a preparation. 

25 These may be used alone or in combination of two or 
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more. Some of metal oxides and metal hydroxides may 

whittle the surface of a preparation apparatus in 

production. As a result of such whittling, the resulting 

tablets sometimes become partially or wholly darkish or 

5 blackish and are imparted with black spots, lines or 

surfaces. Sticking of the resulting preparations on a die 

in production of tablets is also sometimes caused, 

depending on the metal hydroxides or metal oxides used. 

These properties deteriorate remarkably the productivity. 

10 It has been found that, when metal oxides or metal 

hydroxides having whittling property and adhesiveness on a 

die are used, the whittling action and adhesiveness on a 

die can be suppressed by wet or dry granulation using metal 

oxides or metal hydroxides having no such properties or 

15 pharmaceutically acceptable additives described bellow 

(excipients, binders, disintegrants, etc.) in combination. 

In the case of preparations of PPis, preferred are 

magnesium hydroxides, magnesium oxides and combination of a 

magnesium hydroxide and magnesium oxide from the viewpoint 

20 of compatibility with PPis, dissolution property, and 

disintegrating property of a preparation. 

These metal oxides and/or metal hydroxides are 

compounded in such an amount that they are quickly 

dissolved and neutralize gastric acid simultaneously with 

25 disintegration of a solid preparation in stomach, 
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preferably, prior to dissolution of an active ingredient, 

in order to prevent unstabilization of substantial parts of 

an active ingredient by being exposed to gastric acid. 

Metal oxides and metal hydroxides are compounded usually in 

5 an amount of about 0.05 to 2000 parts by weight, preferably 

about 0. 1 to 1000 parts by weight, more preferably about 

0.1 to 800 parts by weight relative to 1 part by weight of 

an acid labile active ingredient, though the amount varies 

depending on the gastric acid neutralization ability of 

10 each metal oxide and metal hydroxide. For example, metal 

oxides and metal hydroxides are compounded in an amount of 

about 0.1 to 1500 parts by weight, preferably about 0.5 to 

800 parts by weight, more preferably 0.1 to 400 parts by 

weight relative to 1 part by weight of a benzimidazole 

15 compound. When the active ingredient is a benzimidazole 

compound, the pH in stomach usually increases 

simultaneously with initiation of dosing, and they are 

compounded preferably in an amount that pH increases to 4 

or more within about 60 minutes, more preferably within 40 

20 minutes after administration, in stomach of usual pH range. 

Usually, metal oxides and metal hydroxides are 

compounded preferably in an amount that pH increases to 7 

or more within 10 minutes, more preferably within 7 minutes, 

by a measuring method as shown in the following experiment 

25 example. 
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In the present invention, at least one component 

selected from carbonates of alkaline earth metals and basic 

additives having high water-solubility may be compounded, 

in addition to these metal oxides and/or metal hydroxides, 

5 if necessary. The carbonates of alkaline earth metals 

include, for example, calcium carbonate and magnesium 

carbonate for medical use. The basic additives having high 

water-solubility include medical additives having an 

antacid action such as trometamol, disodium succinate, 

10 sodium hydrogen phosphate, trisodium phosphate, dipotassium 

phosphate, L-arginine and the like. These may also be used 

alone or in combination of two or more. 

These are also compounded in such an amount that they 

are quickly dissolved and neutralize gastric acid 

15 simultaneously with disintegration of a solid preparation 

in stomach, preferably, prior to dissolution of an active 

ing,redient, in order to prevent unstabilization of 

substantial parts of an active ingredient by being exposed 

to gastric acid, and are compounded usually in a total 

20 amount with metal oxides and metal hydroxides of about 0.05 

to 2000 parts by weight, preferably about 0.1 to 1200 parts 

by weight, more preferably about 0.1 to BOO parts by weight 

relative to 1 part by weight of a acid labile active 

ingredient, though the amount varies depending on the 

25 gastric acid neutralization ability of each additives. 
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Usually, neutralization agents are compounded in a total 

amount of 0.1 to 1800 parts by weight, preferably about 0.5 

to 1000 parts by weight, more preferably 1 to 800 parts by 

weight relative to 1 part by weight of a benzimidazole 

compound. Preferably, they are compounded in an amount 

that pH increases to 4 or more within about 60 minutes, 

more preferably within 40 minutes after administration, in 

stomach of usual pH range. 

In the solid preparation of the present invention, 

10 additives can be further used such as excipients for 

preparation (e.g., glucose, fructose, lactose, sucrose, D-

mannitol, erythritol, maltitol, trehalose, sorbitol, corn 

starch, potato starch, wheat starch, rice starch, 

microcrystalline cellulose (crystalline cellulose), 

15 anhydrous silic acid, anhydrous calcium phosphate, 

precipitated calcium carbonate, calcium silicate, etc.), 

binder (e.g., hydroxypropylcellulose, 

hydroxypropylmethylcellulose, polyvinylpyrrolidone, 

methylcellulose, polyvinyl alcohol, carboxymethylcellulose 

20 sodium, partial o:-starch, o:-starch, sodium alginate, 

pullulan, gum Arabic powder, gelatin, etc.), disintegrating 

agent (e.g., low-substituted hydroxypropylcellulose, 

calmellose, calmellose calcium, carboxymethyl starch sodium, 

cross calmellose sodium, crospovidone, hydroxypropyl starch, 

2 5 etc. ) , flavoring agent (e.g. , citric acid, ascorbic acid, 
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tartaric acid, malic acid, aspartame, acesulfam potassium, 

soma tin, saccharin sodium, dipotasium glycirrhizinate, 

sodium glutamate, sodium 5'-inosinate, sodium 5'-guanylate, 

etc), surfactant (e.g., polysorbate, 

5 polyoxyethylene•polyoxypropylene copolymer, sodium 

laurylsulfate, etc.), aromatics (e.g., lemon oil, orange 

oil, menthol, peppermint oil, etc.), lubricant (e.g., 

magnesium stearate, sucrose fatty acid ester, stearyl 

sodium fumarate, stearic acid, talc, polyethylene glycol, 

10 etc.), coloring agent (e.g., edible yellow No. 5, edible 

blue No. 2, ferric oxide, yellow ferric oxide, etc.) and 

antioxidant (e.g., sodium ascorbate, L-cysteine, sodium 

sulfite, etc.). 

The particle size of a raw material used in them is 

15 not particularly restricted, and preferably 500 ~m or less 

from the standpoint of a production property and dosing 

property. 

The method of producing the solid preparation of the 

present invention may be a method known per se, and for 

20 example, benzimidazole compounds, metal oxides and/or metal 

hydroxides, if necessary, carbonates of alkaline earth 

metals and/or basic additives having higher water-

solubility and an antacid action, excipients, further, 

binders, disintegrating agents, lubricants, flavoring 

25 agents, coloring agents, aromatics are combined suitably to 
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give a tablet, powder, granule, capsule, fine particles and 

the like. These can be produced by a method described in 

the preparation general rule of The Pharmacopoeia of Japan, 

14th revision. 

5 Particularly, the granulation by wet granulation is 

preferred. 

Herein, the wet granulation means a method for 

obtaining granulated materials or powders such as granules 

and fine granules by granulating a dispersion or solution 

10 of the mixture of a drug and excipient in water, binder or 

solvent and then drying, and the granulation mechanism may 

be any type such as extrusion, fluidization, rolling, 

centrifuging, stirring, spraying etc. 

Further, these preparations may be coated with a 

15 coating agent (for example, coating film containing 

hydroxypropylmethylcellulose, hydroxypropylcellulose, 

polyvinyl alcohol, polyvinyl pyrrolidone, etc.), however, 

an enteric coating is not applied. 

In the present invention, preparation raw materials 

20 may be formulated in one portion, or may be divided into 

two or more groups and formulated (for example, layer 

separation, granulations having different disintegrating 

properties, etc.). In any case, metal oxides and/or metal 

hydroxides, further, carbonates of alkaline earth metals 

25 and/or basic additives having higher water-solubility and 
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an antacid property are quickly dissolved and neutralize 

gastric acid simultaneously with disintegration of a solid 

preparation in stomach, preferably, prior to dissolution of 

an active ingredient, and prevent unstabilization of 

5 substantial parts of an active ingredient by being exposed 

to gastric acid. For example, a method in which a group 

containing an active ingredient is compounded near the 

nucleus of a preparation and a metal oxide and/or metal 

hydroxide is compounded in an outer layer of the 

10 preparation are exemplified. 

Also in either case of one-group formulation or 

divided or separate-groups formulation, it is possible to 

neutralize gastric acid by compounding a basic additive 

having high water solubility and dissolving it quickly. 

15 Further, by dividing preparation raw materials into a 

group containing an acid labile active ingredient and a 

group containing no active ingredient and compounding them 

separately in the preparation to give a time difference of 

disintegration of components, the group containing no 

20 active component can be formulated to disintegrate more 

quickly. A metal oxide and/or metal hydroxide may be 

compounded in both groups or in the group containing no 

active ingredient. Further, a carbonate of an alkaline 

earth metal and/or a basic additive having high water 

25 solubility and an antacid action may be compounded in 
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either group or both groups. 

Furthermore, a preparation containing a group which 

contains neither an active ingredient nor a metal oxide and 

metal hydroxide but contains mainly a carbonate of an 

5 alkaline earth metal and/or a basic additive having high 

water solubility and an antacid action, may also be 

formulated. Particularly, this preparation is suitable to 

increase the pH in stomach by dissolving this group more 

quickly. 

10 Further, when the components are grouped and 

formulated separately, an additive having bonding ability 

to a group containing an active ingredient (e.g.' 

hydroxypropylcellulose, hydroxypropylmethylcellulose, 

hydroxyethylcellulose, polyvinylpyrrolidone, 

15 methylcellulose, polyvinyl alcohol, carboxymethylcellulose 

sodium, partial a-starch, a-starch, sodium alginate, 

pullulan, gum Arabic powder, gelatin, polyethylene oxide, 

carboxymethylethylcellulose, carboxyvinyl polymer, 

ethylcellulose, ethyl acrylate•methyl 

20 methacrylate•trimethylammoniumethyl methacrylate copolymer, 

etc.) may be compounded to delay the dissolution of the 

active ingredient. Further, a group containing an active 

component may be coated to delay the dissolution with a 

component containing hydroxypropylmethylcellulose, 

25 hydroxypropylcellulose, polyvinyl alcohol, 
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polyvinylpyrrolidone, ethylcellulose or ethyl 

acrylate•methyl methacrylate•trimethylammoniumethyl 

methacrylate copolymer. 

More specifically, a tablet can be produced, for 

5 example, by several methods such that a benzimidazole 

compound, metal hydroxide, excipient, binder, 

disintegrating agent and lubricant are mixed and compressed 

directly into tablets; a benzimidazole compound, a metal 

hydroxide, excipient and additive having high water 

10 solubility and an antacid action are mixed, then, a binder 

is added to the mixture to form granules, and a 

disintegrating agent and lubricant are added to the 

granules, and then the resultant mixture is compressed into 

tablets; and a benzimidazole compound, a metal hydroxide 

15 and excipient are mixed, then, a binder is added to the 

mixture to obtain granules, and separately, a metal 

hydroxide, additive having high water solubility and an 

antacid action and excipent are mixed, then, a binder is 

added to the mixture to obtain granules, and these obtained 

20 granules, disintegrating agent and lubricant are mixed and 

compressed into tablets. 

Further, in the case of production of two or more 

kinds of granules, it is also possible that one or more 

kinds of binders are added to a group containing a 

25 benzimidazole compound to suppress its dissolution. 
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Granules can be produced by an ordinary method. For 

example, granules can be produced by the same methods as 

the production methods of a tablet, or by an extrusion 

granulation method. For obtaining granules having higher 

5 sphericity and smaller particle size distribution, for 

example, nucleus-containing granules may be produced by a 

method described in JP-A 63-301816. Nucleus-containing 

granules are obtained by coating a powdery spray agent 

containing a benzimidazole compound having an antiulcer 

10 action, metal hydroxide, excipient, disintegrating agent 

and the like while spraying binding liquid such as 

hydroxypropylcellulose on a sugar nucleus. The nucleus 

granule includes, for example, Nonparell obtained by 

coating sucrose (75 parts by weight) with corn starch (25 

15 parts by weight) by a method known per se, and spherical 

nucleus granules using crystalline cellulose, and further, 

the nucleus granule itself may be the active ingredient 

component mentioned above. The average particle size of 

the nucleus granule is generally 14 to 80 mesh. 

20 In the case of a capsule, it can be obtained by 

filling with a simply mixed powder or the particles for a 

tablet or granule obtained above. 

The solid preparation obtained in the present 

invention is a gastric disintegrable solid preparation 

25 without enteric coating having an disintegration time of 7 
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minutes or less, preferably 5 minutes or less, more 

preferably 4 minutes or less, by the measurement of 

disintegrating time based on the method described in United 

States Pharmacopoeia <701> Disintegration. 

5 The solid preparation of the present invention can be 

itself administered orally. The solid preparation of the 

present invention can be taken in the form of liquid or 

semisolid by dispersing or dissolving it previously in 

water, juice, yoghurt and .the like. 

10 In the solid preparation of the present invention, 

when the active ingredient is, for example, a benzimidazole 

compound represented by the formula (I) such as 

lansoprazole and optically active compounds thereof, these 

compounds are useful as a medicine since they have 

15 excellent antiulcer action, gastric acid secretion-

suppressing action, mucous membrane protecting action, 

anti-Helicobacter pylori action and the like, and have low 

toxicity. In this case, the solid preparation of the 

present invention can be orally administered to mammal 

20 animals (for example, human, monkey, sheep, horse, dog, cat, 

rabbit, rat, mouse, etc.), for the purpose of treating and 

preventing peptic ulcer (for example, gastric ulcer, 

duodenal ulcer, stomal ulcer, Zollinger-Ellison syndrome, 

etc.), gastritis, Gastroesophageal Reflux Diseases (GERD) 

25 e.g. reflux esophagitis, Symptomatic GERD, erosive 
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esophagitis; NUD (Non Ulcer Dyspepsia), stomach cancer 

(including stomach cancer caused by promotion of production 

of interleukin-lB by gene polymorphism of interleukin-1), 

stomach MALT lymphoma and the like, removing Helicobacter 

5 pylori, suppression of upper digestive canal hemorrhage 

caused by peptic ulcer, acute stress ulcer, and hemorrhagic 

gastritis, suppressing upper digestive canal hemorrhage 

caused by invasive stress (stress caused by cerebral 

vascular disorder requiring major operation or intensive 

10 care needing intensive management after operation, head 

trauma, multi-organ disorder, wider range heat injury), 

treating and preventing ulcer ascribed to nonsteroidal 

anti-inflammatory agent; and treating and preventing 

gastric hyperacidity and ulcer by stress after operation. 

15 For removal of Helicobacter pylori, it is preferable to use 

the solid preparation and, penicillin antibiotics (e.g., 

amoxicillin) and erythromycin antibiotics (e.g., 

clarithrornycin), together. 

The preparation of this invention is especially 

2 0 applicable for GERD (e.g., Symptomatic GERD and erosive 

esophagitis) . 

The daily dose differs depending on severity of 

symptom, age, sex and body weight of the patient, period 

and interval of administration, kind of the active 

25 ingredient employed and the like, and is not particularly 
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restricted, and for example, the solid preparation can be 

administered as an antiulcer agent to an adult (60 kg) at 

an oral daily dose of about 0.5 to 1500 mg/day, preferably 

about 5 to 150 mg/day as an active ingredient. These 

5 benzimidazole compound-containing preparations may be 

administered once or in two or three divided portions a day. 

Examples 

Hereinafter, the present invention is further detailed 

10 by the following Examples, which are not intended to 

restrict the present invention. 

Example 1 

Production of active ingredient group 

15 240 g of lansoprazole, 1160 g of magnesium hydroxide, 

616 g of D-mannitol and 264 g of corn starch were charged 

into a fluidized bed granulator, and 8% aqueous solution 

prepared by dissolving 120 g of hydroxypropylcellulose in 

1380 g of purified water was sprayed, and these materials 

20 were granulated, and dried to obtain 2188 g of granules. 

Production of outer layer group 

870 g of magnesium hydroxide, 1107 g of D-mannitol and 

474 g of corn starch were charged in a fluidized bed 

granulator, and 750 g of purified water was sprayed, and 

25 these materials were granulated, and dried to obtain 2199 g 
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of granules. 

300 g of a active ingredient group, 408.5 g of an 

outer layer group, 37.5 g of crospovidone and 11 g of 

magnesium stearate were mixed in a bag to obtain a mixture. 

5 The resultant mixture was compressed into tablets (750 mg 

per tablet) by a die having a 13 mm¢ flat bevel edge using 

tabletting machine. No darkishness by whittled powders or 

sticking of the mixture on the die was observed in the 

resulting tablets. 

10 

Example 2 

Production of active ingredient group 

120 g of lansoprazole, 200 g of magnesium hydroxide, 

580 g of D-mannitol and 240 g of corn starch were charged 

15 into a fluidized bed granulator, and 8% aqueous solution 

prepared by dissolving 60. g of hydroxypropylce11ulose in 

690 g of purified water was sprayed, and these materials 

were granulated, and dried to obtain 1161.1 g of granules. 

Production of outer layer group 

20 720 g of magnesium hydroxide, 259.5 g of D-mannitol, 

225 g of microcrystalline cellulose (Ceolus KG-801) and 

112.5 g of crospovidone were charged in a fluidized bed 

granulator, and 500 g of purified water was sprayed, and 

these materials were granulated, and dried to obtain 1138.8 

25 g of granules. 
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300 g of a active ingredient group, 439 g of an outer 

layer group and 11 g of magnesium stearate were mixed in a 

bag to obtain a mixture. The resultant mixture was 

compressed into tablets (750 mg per tablet) by a die having 

5 a 13 mm<l> flat bevel edge using tabletting machine. No 

darkishness by whittled powders or sticking of the mixture 

on the die was observed in the resulting tablets. 

Example 3 

10 Production of active ingredient group 

120 g of lansoprazole, 580 g of magnesium hydroxide, 

332 g of D-mannitol and 108 g of corn starch were charged 

into a fluidized bed granulator, and 8% aqueous solution 

prepared by dissolving 60 g of hydroxypropylcellulose in 

15 690 g of purified water was sprayed, and these materials 

were granulated, and dried to obtain 982.1 g of granules. 

Production of outer layer group 

108.8 g of magnesium hydroxide, 453.8 g of trometamol, 

52.5 g of D-mannitol, 127.5 g of microcrystalline cellulose 

20 (Ceolus KG-801) and 63.7 g of crospovidone were charged in 

a fluidized bed granulator, and 400 g of purified water was 

sprayed, and these materials were granulated, and dried to 

obtain 758.7 g of granules. 

270 g of a active ingredient group, 483.8 g of an 

25 outer layer group and 11.2 g of magnesium stearate were 
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mixed in a bag to obtain a mixture. The resultant mixture 

was compressed into tablets (850 mg per tablet) by a die 

having a 13 mm~ flat bevel edge using tabletting machine. 

No darkishness by whittled powders or sticking of the 

5 mixture on the die was observed in the resulting tablets. 

Example 4 

150 g of lansoprazole, 500 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., grade: heavy N), 

10 725 g of magnesium hydroxide, 1390 g of D-mannitol and 70 g 

of aspartame were charged into a fluidized bed granulator, 

and 2. 8% aqueous solution prepared by dissolving 70 g of 

hydroxypropylcellulose in 2430 g of purified water was 

sprayed, and-these materials were granulated, and dried to 

15 obtain 2771.5 g of granules. 

2614.5 g of the obtained granules, 315 g of 

microcrystalline cellulose (Ceolus KG-801), 157.5 g of 

crospovidone and 63 g of magnesium stearate were mixed in a 

bag to obtain a mixture. The resultant mixture was 

20 compressed into tablets (700 mg per tablet) by a die having 

a 13 mm~ flat bevel edge using tabletting machine. No 

darkishness by whittled powders or sticking of the mixture 

on the die was observed in the resulting tablets. 

25 Example 5 
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60 g of lansoprazole, 120 g of magnesium oxide, 406 g 

of magnesium hydroxide and 584 g of D-mannitol were charged 

into a fluidized bed granulator, and 5.6% aqueous solution 

prepared by dissolving 28 g of hydroxypropylcellulose in 

5 472 g of purified water was sprayed, and these materials 

were granulated, and dried to obtain 1144.3 g of granules. 

581 g of the granules, 70 g of· microcrystalline 

cellulose (Ceolus KG-801), 35 g of crospovidone and 14 g of 

magnesium stearate were mixed in a bag to obtain a mixture. 

10 The resultant mixture was compressed into tablets (700 mg 

per tablet) by a die having a 13 rnrn~ flat bevel edge using 

tabletting machine. No darkishness by whittled powders or 

sticking of the mixture on the die was observed in the 

resulting tablets. 

15 

Example 6 

150 g of lansoprazole, 500 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 725 g 

of magnesium hydroxide, 1316.5 g of D-mannitol and 70 g of 

20 aspartame were charged into a fluidized bed granulator, and 

an aqueous solution prepared by dispersing and dissolving 

140 g of hydroxypropylcellulose and 3.5 g of yellow ferric 

oxide in 2256.5 g of purified water was sprayed, and these 

materials were granulated, and dried to obtain 2817.7 g of 

25 granules. 
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2614.5 g of the granules, 315 g of microcrystalline 

cellulose (Ceolus KG-801), 157.5 g of crospovidone and 63 g 

of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

5 (700 mg per tablet) by a die having a 13 mm<l> flat bevel 

edge using tabletting machine. No darkishness by whittled 

powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

10 Example 7 

105 g of lansoprazole, 525 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 761.3 g 

of magnesium hydroxide, 1300.3 g of D-mannitol and 70 g of 

aspartame were charged into a fluidized bed granulator, and 

15 an aqueous solution prepared by dispersing and dissolving 

140 g of hydroxypropylcellulose and 3.5 g of yellow ferric 

oxide in 2376.5 g of purified water was sprayed, and these 

materials were granulated, and dried to obtain 2754.6 g of 

granules. 

20 2573 g of the granules, 310 g of microcrystalline 

cellulose (Ceolus KG-801), 155 g of crospovidone and 62 g 

of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

(1000 mg per tablet) by a die having a 16 mm<l> flat bevel 

25 edge using tabletting machine. No darkishness by whittled 
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powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

Example 8 

5 75 g of lansoprazole, 500 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 725 g 

of magnesium hydroxide, 1391.5 g of D-mannito1 and 70 g of 

aspartame were charged into a fluidized bed granulator, and 

an aqueous solution prepared by dispersing and dissolving 

10 140 g of hydroxypropylcellu1ose, 1. 75 g of yellow ferric 

oxide and 1. 75 g of ferric oxide in 2256.5 g of purified 

water was sprayed, and these materials were granulated, and 

dried to obtain 2828.0 g of granules. 

2614.5 g of the granules, 315 g of microcrystalline 

15 cellulose (Ceolus KG-801), 157.5 g of crospovidone and 63 g 

of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

(700 mg per tablet) by a die having a 13 mm<I> flat bevel 

edge using tabletting machine. No darkishness by whittled 

20 powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

Example 9 

52.5 g of lansoprazole, 525 g of magnesium oxide 

25 (manufactured by Kyowa Kagaku Kogyo K.K., N grade), 761.3 g 

 
 
Page 483 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo 03/017980 PCT/JP02/08704 

40 

of magnesium hydroxide, 1352.8 g of D-mannitol and 70 g of 

aspartame were charged into a fluidized bed granulator, and 

an aqueous solution prepared by dispersing and dissolving 

140 g of hydroxypropylcellulose, 1. 75 g of yellow ferric 

5 oxide and 1. 75 g of ferric oxide in 2376.5 g of purified 

water was sprayed, and these materials were granulated, and 

dried to obtain 2771.6 g of granules. 

2573 g of the granules, 310 g of microcrystalline 

cellulose (Ceolus KG-801), 155 g of crospovidone and 62 g 

10 of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

(1000 mg per tablet) by a die having a 16 mm<l'l flat bevel 

edge using tabletting machine. No darkishness by whittled 

powders or sticking of the mixture on the die was observed 

15 in the resulting tablets. 

Example 10 

300 g of lansoprazole, 500 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 725 g 

20 of magnesium hydroxide, 1166.5 g of D-mannitol and 70 g of 

aspartame were charged into a fluidized bed granulator, and 

an aqueous solution prepared by dispersing and dissolving 

140 g of hydroxypropylcellulose, 2. 5 g of yellow ferric 

oxide and 1 g of ferric oxide in 2256.5 g of purified water 

25 was sprayed, and these materials were granulated, and dried 
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to obtain 2783.0 g of granules. 

2614.5 g of the granules, 315 g of microcrystalline 

cellulose (Ceolus KG-801), 157.5 g of crospovidone and 63 g 

of magnesium stearate were mixed in a bag to obtain a 

5 mixture. The resultant mixture was compressed into tablets 

(700 mg per tablet) by a die having a 13 mmct> flat bevel 

edge using tabletting machine. No darkishness by whittled 

powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

10 

Example 11 

210 g of lansoprazole, 525 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 761.3 g 

of magnesium hydroxide, 1195.3 g of D-mannitol and 70 g of 

15 aspartame were charged into a fluidized bed granulator, and 

an aqueous solution prepared by dispersing and diss~lving 

140 g of hydroxypropylcellulose, 2. 45 g of yellow ferric 

oxide and 1. 05 g of ferric oxide in 2376.5 g of purified 

water was sprayed, and these materials were granulated, and 

20 dried to obtain 2823.7 g of granules. 

2573 g of the granules, 310 g of microcrystalline 

cellulose (Ceolus KG-801), 155 g of crospovidone and 62 g 

of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

25 (1000 mg per tablet) by a die having a 16 mmct> flat bevel 

 
 
Page 485 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



• ., 
WO 03/017980 PCT/JP02/08704 

42 

edge using tabletting machine. No darkishness by whittled 

powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

5 Example 12 

150 g of lansoprazole, 700 g of magnesium oxide 

(manufactured by Kyowa Kagaku Kogyo K.K., N grade), 435 g 

of magnesium hydroxide, 1406.5 g of D-mannitol and 70 g of 

aspartame were charged into a fluidized bed granulator, and 

10 an aqueous solution prepared by dispersing and dissolving 

140 g of hydroxypropylcellulose and 3.5 g of yellow ferric 

oxide in 1906.5 g of purified water was sprayed, and these 

materials were granulated, and dried to obtain 2756.4 g of 

granules. 

15 2614.5 g of the granules, 350 g of microcrystalline 

cellulose (Ceolus KG-801), 175 g of crospovidone and 70 g 

of magnesium stearate were mixed in a bag to obtain a 

mixture. The resultant mixture was compressed into tablets 

(700 mg per tablet) by a die having a 13 mm¢ flat bevel 

20 edge using a tabletting machine. No darkishness by whittled 

powders or sticking of the mixture on the die was observed 

in the resulting tablets. 

Experiment Example 1 

25 Disintegration test 
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The disintegration time was measured according to a 

method described in USP <701> Disintegration. 

Condition: purified water 1000 mL, no disk 

The results are shown in Table 1. 

5 Table 1 

Exam~le 1 Example 2 Example 3 
Average 0.92 0.70 0.45 
disintegration 
time (min) 

Measurement of pH change 

Test solution of 0.05 mol hydrochloric acid 100 mL (37 

oC) was charged into a 100 mL beaker, and each one tablet 

10 obtained in example 1, example 2 and example 3 was added 

and a test was carried out under the condition of 100 

revolutions per minute using a basket according to the 

dissolution test method of USP. pH change by time was 

measured. 

15 As shown in Table 2, pH of the test solution increased 

quickly, and pH of 7 or more could be reached over 3 

minutes. 

Table 2 

1 min 2 min 3 min 4 min 5 min 10 min 
Example 1 1. 42 3.12 7.63 8.83 9.04 9.15 
Example 2 2.01 6.77 7.97 8.46 8.64 8.85 
Example 3 3.08 6.99 7.49 7.72 7.83 8.06 

20 Measurement of dissolution profile 

 
 
Page 487 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



wo 03/017980 PCT/JP02/08704 

44 

One tablet obtained in example 1, example 2 or example 

3, or one Takepron capsule (30 mg) filled with lansoprazole 

granules with an enteric coating was added to 900 mL of 

phosphate buffer solution having a pH of 6. 8 at 37 "C, and 

5 the amount of dissolved lansopra zole was measured under 

rotation at 75 rpm by the absorbancy at 286 nm in the 

ultraviolet range, and the dissolution ratio was calculated. 

The results are shown in Table 3. 

The dissolution profile was quick as compared with the 

10 dissolution of a capsule. 

Table 3 

5 min 10 min 15 min 20 min 
Example 1 91.8% 97.9% 98.2% 97.5% 
Example 2 99.4% 101.9% lOLl% 100.3% 
Example 3 81.5% 87.7% 88.3% 87.7% 
Capsule 38.1% 94.2% 96.8% 97.7% 

Experiment Example 2 

Disintegration test 

15 The disintegration time was measured according to a 

method described in USP <701> Disintegration. 

Condition: purified water 1000 mL, no disk 

The results are shown in Table 4. 

Table 4 

Example 4 Example 5 
disintegration 1. 25 1. 28 
time (min) 

20 Measurement of dissolution profile 
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One tablet obtained in example 4 or example 5 was 

added to 900 mL of phosphate~buffer solution having a pH of 

6. 8 at 37 "C, and the amount of dissolved lansoprazole was 

measured by the absorbancy at 286 nm in the ultraviolet 

5 range under the ·same conditions as Experiment Example 1, 

and the dissolution ratio was calculated. 

The dissolution profile was quick as compared with 

that of the above-mentioned Takepron capsule. 

The results are shown in Table 5. 

10 Table 5 

5 min 10 min 15 min 20 min 
Example 4 86.4% 95.8% 97.5% 97.5% 
Example 5 93.3% 96.9% 96.2% 95.7% 

Experiment Example 3 

Disintegration test 

The disintegration time was measured according to a 

15 method described in USP <701> Disintegration. 

Condition: purified water 1000 mL, no disk 

The results are shown in Table 6. 

Table 6 

Example 6 Example 7 Example 8 Example 9 
disintegration 1.8 1. 98 1. 95 1. 98 
time (min) 

20 Measurement of dissolution profile 

One tablet obtained in example 6, example 7, example 8 
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or example 9 was added to 900 mL of phosphate buffer 

solution having a pH of 6. 8 at 37 "C , and the amount of 

dissolved lansopra zole was measured by the absorbancy at 

286 nm in the ultraviolet range under the same conditions 

5 as Experiment Example 1, and the dissolution ratio was 

calculated. 

The dissolution profile was quick as compared with the 

dissolution of the capsule described above. 

The results are shown in Table 7. 

10 Table 7 

5 min 10 min 15 min 20 min 
Example 6 78.7% 88.3% 90.0% 90.7% 
Example 7 54.9% 81.1% 86.6% 87.6% 
Example 8 76.4% 91.8% 96.2% 97.2% 
Example 9 78.1% 92.5% 97.6% 96.2% 

Experiment Example 4 

Disintegration test 

The disintegration time was measured according to a 

15 method described in USP <701> Disintegration. 

Condition: purified water 1000 mL, no disk 

The results are shown in Table 8. 

Table 8 

Example 10 Example 11 Example 12 
disintegration 1. 60 1. 28 1. 52 
time (min) 

20 Measurement of dissolution profile 
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One tablet obtained in example 10, example 11 or 

example 12 was added to 900 mL of phosphate buffer solution 

having a pH of 6.8 at 379C, and the amount of dissolved 

lansoprazole was measured by the absorbancy at 286 nm in 

5 the ultraviolet range under the same conditions as 

Experiment Example 1, and the dissolution ratio was 

calculated. 

The results are shown in Table 9. 

The dissolution profile was quick as compared with 

10 that of a capsule mentioned above. 

Table 9 

5 min 10 min 15 min 20 min 
Example 10 73.7% 82.4% 83.7% 83.7% 
Example 11 59.1% 72.6% 76.4% 78.8% 
Example 12 85.4% 95.2% 96.7% 97.9% 

Industrial Applicability 

The medical solid preparation of the present invention 

15 can be obtained by a simple production method since no 

enteric coating is applied, though containing an acid 

labile active ingredient, for example, a benzimidazole 

compound which is a PPI. Further, since the initial 

dissolution of an active component from the preparation is 

20 quicker as compared with a preparation with an enteric 

coating, the initiation time of a pharmacological action 

can be shortened. Furthermore, since a metal oxide and 
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metal hydroxide is mainly used for neutralization and 

stabilization in stomach, the generation of carbon dioxide 

gas which is generated in stomach by the administration of 

a preparation containing a bicarbonate or carbonate in a 

5 large amount can be suppressed, and therefore burp can be 

suppressed in the preparation. 
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CLAIMS 

1. A gastric disintegrable solid preparation comprising 

an acid labile active ingredient and at least one component 

selected from metal oxides and metal hydroxides. 

5 2. A solid preparation according to claim 1, wherein the 

disintegration time is within 7 minutes. 

3. A solid preparation according to claim 1, which is the 

preparation without enteric coating. 

4. A solid preparation according to claim 1, which 

10 comprises further at least one component selected from 

carbonates of alkali earth metal and basic additives having 

high water-solubility. 

5. A solid preparation according to claim 1, wherein an 

acid labile active ingredient is a proton pump inhibitor 

15 (PPI). 

6. A solid preparation according to claim 5, wherein the 

PPI is a benzimidazole compound. 

7. A solid preparation according to claim 6, wherein a 

benzimidazole compound is a compound represented by the 

20 formula (I): 

wherein ring A is an optionally substituted benzene ring, 
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R1 is hydrogen atom, an optionally substituted aralkyl 

group, acyl group or acyloxy group, R3 and R' are the 

same or different and each represent a hydrogen atom, an 

optionally substituted alkyl group, an optionally 

5 substituted alkoxy group or an optionally substituted amino 

group, and Y represents a nitrogen atom or CH, or a salt 

thereof. 

10 

8. A solid preparation according to claim 6, wherein a 

benzimidazole compound is lansoprazole, omeprazole, 

rabeprazole or pantoprazole, 

compound thereof. 

or an optically active 

9. A solid preparation according to claim 1, wherein the 

metal oxides and the metal hydroxides are those of which 1% 

aqueous solution or 1 % aqueous suspension has a pH of 8.0 

15 or more. 

10. A solid preparation according to claim 1 which 

comprises at least one metal oxide selected from the group 

consisting of magnesium oxide, magnesium silicate, dry 

aluminum hydroxide gel and magnesium metasilicate aluminate. 

20 11. A solid preparation according to claim 1 which 

comprises at least one metal hydroxide selected from the 

group consisting of magnesium hydroxide, aluminum hydroxide, 

synthetic Hydrotalcite, coprecipitate of aluminum hydroxide 

and magnesium hydroxide, coprecipitate of aluminum 

25 hydroxide, magnesium carbonate and calcium carbonate, and 
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coprecipitate of aluminum hydroxide and sodium bicarbonate. 

12. A solid preparation according to claim 4, wherein the 

carbonate of alkali earth metal is calcium carbonate or 

magnesium carbonate. 

5 13. A solid preparation according to claim 4, wherein the 

basic additive having high water-solubility is trometamol, 

disodium succinate, sodium hydrogen phosphate, trisodium 

phosphate, dipotassium phosphate or L-arginine. 

14. A solid preparation according to claim 1 which 

10 contains magnesium oxide. 

15. A solid preparation according to claim 1 which 

contains magnesium hydroxide. 

16. A solid preparation according to claim 1 which 

contains magnesium oxide and magnesium hydroxide. 

15 17. A solid preparation according to claim 14 or claim 16, 

wherein the magnesium oxide is one obtained by calcination 

at a temperature ranging from about 500°C to about 1000°C 

and of purity higher than 95%. 

18. A solid preparation according to claim 14, wherein the 

20 magnesium oxide has a BET specific surface area of about 

10m2/g to about 50m2/g. 

19. A solid preparation according to claim 6, which 

contains at least one component selected from metal oxides 

and metal hydroxides at a ratio of 0.1 to 1500 parts by 

25 weight relative to 1 part by weight of the benzimidazole 
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compound. 

20. A solid preparation according to claim 6, which 

contains at least one component selected from metal oxides 

and metal hydroxides together with a salt of alkali earth 

5 metal at a total ratio thereof of 0.1 to 1800 parts by 

weight relative to 1 part by weight of the benzimidazole 

compound. 

21. A solid preparation according to claim 1, which is a 

tablet, a granule or a capsule. 

10 22. A solid preparation according to claim 1, wherein a 

group containing an acid labile active ingredient and a 

group containing a metal oxide or a metal hydroxide but 

containing no active ingredient are separately compounded. 

23. A solid preparation according to claim 4, wherein (1) 

15 a group containing both an active ingredient and at least 

one component selected from metal oxides, metal hydroxides, 

carbonates of alkali earth metal and basic additives having 

high water-solubility and (2) a group not containing an 

acid labile active ingredient but containing at least one 

20 component selected from metal oxides, metal hydroxides, 

carbonates of alkali earth metal and basic additives having 

high water-solubility are separately compounded. 
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NONSTEROIDAL ANTI-INFLAMMATORY DRUG COMPOSITION CONTAINING H, BLOCKERS, H2 BLOC· 
KERS, BETA· ADRENERGIC AGONISTS OR COMBINATIONS THEREOF AND AN ALKALIZING AGENT, AND 

PROCESS FOR ADMINISTRATION. 

This invention relates to nonsteroidal anti-inflammatory compositions containing, as protectants against 
gastrointentinal injury caused by said nonsteroidal anti-inflammatory drug (hereinafter sometimes referred to 
as NSAID). a protectant selected from the group consisting of H, blockers, H2 blockers, beta-adrenergic 
agonists, and combinations thereof. More particularly, it concerns compositions of this character, that also 

5 contain an alkalizing agent, and a process that uses such compositions. The terms H, blockers and H2 
blockers are used herein to refer to the histamine H,. and H2·receptar blockers, respectively. 

H, blockers, H2 blockers, as well as beta-adrenergic aganists, have been shown to offer some 
protection against gastrointestinal injury that is sometimes caused by the administration of NSAIDs. These, 
however. have suffered from sarne very distinct disadvantages. Among such advantages Is the delay In 

10 relieving the subjective symptoms of gastric distress that is experienced by individuals who have taken 
such products. 

It has now been found that the aforesaid disadvantages may be avoided by also incorporating an 
alkalizing agent in said NSAID cornpositian containing a gastrointestinal pratectant selected from the group 
consisting of H, blockers. H2 blockers, beta-adrenergic agonists, and combinations thereof. In addition, it 

15 has been found that by incorporating said alkalizing agent in the compositions of interest there Is often also 
observed an improvement in the ability of such compositions to protect against gastrointestinal injury that 
may be caused by said NSAIDs. 

It has been suggested in the prior art that the coadministration of cimetidine with an antacid is to be 
avoided. In this connection, attention is directed to the "Physicians Desk Reference", 40th Edition, 1986, 

20 page 1726 and AMA Drug Evaluations" 5th Edition p. 1267. The latter is prepared and published by the 
American Medical Association, Chicago, Illinois. In contrast to this, applicants did nat observe any reduction 
in efficacy when the alkalizing agents were coadministered with H2• or H ,-blockers and a NSAID. 

It has also been reported in prior art that Hz·receptar blocking agents or antagonists protect against 
aspirin-induced lesions in certain laboratory animals. One such study is reported in Gastroenterology Vol. 

25 88, NO. 5 part 2. p. 1344. This reference teaches nothing with regard to the use of an alkalizing agent as is 
characteristic of the present Invention. 

Cyproheptadine has been evaluated as a protectant against aspirin-induced gastric injury (Indian J. 
Med. Res. 1980. 71, p. 926·32). Although cyproheptadine may have some H,·receptar antagonist prop· 
erties. it does not act exclusively at the H,·receptor sites but rather acts predominantly at serotonin-receptor 

30 sites (Goodman and Gilman "The Pharmacological Basis of Therapeutics", 7th Edition, p. 634). In addition, 
in the Indian Journal reference, the aspirin and cyproheptadine are not coadministered but are given 
serially. This is to be contrasted with the present invention In which theHz· or H2·receptor blocker or the 
beta-adrenergic agonist is coadministered with the asplrln. Furthermore, the treatment with cyproheptadine 
in accordance with the Indian reference is reported as not modifying the gastric acidity. This Is also In 

35 contrast with the experience in this invention In which significant modification of gastric acidity takes place 
with the administration of aspirin and gastroprotectants utilized far the present purposes. Still a further 
distinction of the instant invention over the Indian Journal teaching is the fact that In the latter cyprohep· 
tadlne was administered by intraperitoneal injection prior to the intragastric administration of the aspirin. 
This is to be contrasted with the fact that the compositions of the present invention lend themselves to oral 

40 administration at which time the NSAID and the H1· or H2·receptor blacker are caadministered. Mast 
importantly perhaps, like the other reference discussed above, the Indian Journal reference nowhere 
suggests the use nor the advantages that fallow from Its use of an alkalizing agent. This. as will be made 
clear below, is an essential feature of the present invention. 

The NSAIDs form a well-known class of drugs that are antl·inflammatary analgesics. These have the 
45 carnmon property of inhibiting the formation of prostaglandins, which have a protective affect an the 

gastrointestinal mucosa (Goodman and Gilman "The Pharrnacalaglcal Basis for Therapeutics" 7th Edition, 
p. 678). It is because of this inhibiting effect that the oral administration of drugs of this class may result in 
gastrointestinal Injury and/or bleeding and is at least part of the problem that the present Invention seeks to 
reduce or eliminate. 

so A number of NSAIDs are known In the prior art to which the present invention has application. The most 
commonly known group are the salicylates of which aspirin Is the prime example. A further group of 
NSAIDs that have utility In connection with the Instant Invention are the proprianlc acid derivatives. Included 
in this group are Ibuprofen and napraxen. A further group of NSAIDs, employable herein, are the fenarnates 
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and compounds closely related to them structurally. These may be Illustrated by such compounds as 
mefenamic acid, meclofenamate sodium, diclofenac and its sodium sail Also belonging to the class NSAIDs . 
with which the present invention is concerned are the indole dertvates (e.g. indomethacin); pyrrole alkanoic 
acid derivatives (e.g. tolmetin); pyrazalone derivates (e.g. phenylbutazone); oxicams (e.g. piroxicam), etc. 

5 The NSAID will be contained in the composition of this invention at concentrations at which it Is 
generally found in therapeutic NSAID compositions intended for oral administration. This will usually be a 
pharmaceutically acceptable analgesic/anti-inflammatory dose. 

A number of H, • and H2-receptor blockers are known In the prior art which are useful for the purposes 
of the present Invention. By way of illustrating the H,·receptor blockers that may be employed herein, 

10 mentioned may be made of the following: ethanolamines (e.g. diphenhydramine or its hydrochloride salt; 
carbinoxamine or its maleate salt); ethylenediamines (e.g. tripelennamine or its hydrochloride or nitrate 
salts): alkylamines (e.g. chlorphenlramine or its maleate salt, brompheniramine or its maleate salt); 
piperazines (e.g. hydroxyzine or its hydrochloride or pamoate salts, cyclizine or its hydrochloride or lactate 
salts, meclizine or sits hydrochloride salts); etc. To exemplify the H2-receptor blockers that may be 

15 advantageously used in the practice of this invention the following are given: cimetidine, ranitidlne, 
famotidine, etc. 

The H,- and H2·receptors blockers may be used In the form of their bases or In the form of their 
pharmaceutically acceptable salts. When employed as salts these will usually be acid addition salts wherein 
the acid portion may be hydrochloride. maleate. ascorbate. citrate, pamoate, lactate. tartrate, sulfate. etc. 

20 The quantity of H.-receptor blocker that will be contained in the composition of this Invention may vary 
somewhat because of the variations in the anticholinergic activity that these agents exhibit. All that is 
required is that an effective amount be present so that the H,-receptor blocker can make its contribution as 
a protectant against NSAID-induced gastrointestinal injury. 

Similarly, the quantity of H2·receptor blocker In the present composition may also vary. Again, all that is 
25 required Is that amount employed be an effective protectant quantity which will enable the H2·receptor 

blocker to play its part as a gastrointestinal protectant. 
A number of beta-adrenergic agonists are known in the prior art which are useful for the purpose of this 

invention. Of special interest are isoproterenol which is a mixed beta·1 and beta-2 agonist and terbutaline 
which is a more selective beta-2 agonist. By way of illustrating the other beta-adrenergic agonists that may 

3D be employed herein, the following are given: metaproterenol, albuterol, ritodrine. All of these may be 
employed as such or as pharmaceutically acceptable salts. 

As with the other active ingredients contained in the compositions of this invention, the quantity of beta· 
adrenergic agonist that will be contained therein may also vary somewhat. Again, all that is required is that 
it be contained in said composition in an amount which will enable the beta-adrenergic agonist to play its 

35 part as a gastrointestinal protectant. 
As indicated above, it is a feature of the present invention to Incorporate in the instant composition an 

alkalizing agent. Since this composition is intended for oral administration. the akalizing agent employed will 
be one which is a pharmaceutically acceptable one that may be tolerated at the concentrations at which It is 
administered. A number of such alkalizing agents are known in this art which are suitable for the present 

40 purpose. By way of illustration, the following may be mentioned: sodium bicarbonate, magnesium car· 
bonate, calcium carbonate, magnesium oxide, magnesium hydroxide, magnesium trisilicate, aluminum 
hydroxide, aluminum carbonate, potassium bicarbonate, etc. 

The quantltive relationships of the various components of the composition of this Invention may be 
expressed on the basis of the average daily dose of the ingredient contained in the product. This will take 

45 the form of weight of the ingredient per kg of body weight of the subject per day (e.g. milligrams or 
grams/kg of body weight/day). In general, this relationship may be expressed for the various ingredients as 
follows: 

(a) NSAID: from about 10 mglkg/day to about 100 mg/kg/day; preferred range from about 15 
mglkg/day to about 75 mglkg/day. 

5o (b) H2-receptor blocker (when employed): from about 0.01 mglkg/day to about 1 g/kg/day; preferred 
range from about 0.01 mglkg/day to about 10 mg/kg/day. 

(c) H1 -receptor blocker (when employed): from about 2.5 uglkg/day to about 500 mglkg/day; 
preferred range from about 0.1 mglkg/day to about 50 mglkg/day. 

(d) beta-adrenergic agonist (when employed): from about 0.30 uglkgtday to about 500 mglkg/day; 
55 preferred range from about O.Q1 mglkgtday to about 10 mglkg/day. 

(e) alkalizing agent: from about 0.02 mEqlkg/day to about 10 mEqlkg/day; preferred range from about 
0.04 mEqlkgtday to about 2 mEqlkg/day. 
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The compositions of the present invention may also be made up in unit dosage forms. Each unit doage 
form will be sized and contain the ingredients in such amount that they may be taken orally in comfortable 
and convenient manner. Given below are the quantities of each type of active ingredient, when present in 
the composition, that will be contained in each: 

TABLE I 

Ingredient mg. per Unit dose General 

NSAID about 200 mg to about 600 mg. 
H, Blocker about 0.01 mg to about 70 mg. 
H, Blocker about 0.5 mg to about 350 mg 
Beta-Adrenergic Agonist about 0.7 mg to about 70 mg. 
Alkalizing Agent about 2 mEq to about 10 mEq 

The present products may be made into capsules, tablets, powders or caplets and may be film-coated, 
enteric-coated or formulated into sustained-release dosage forms or liquid dosage compositions. When 
formed into tablets or caplets they may contain adjuvants that facilitate the tableting of the product or 
enhance its elegance or dissolution rates. Generally illustrative of the adjuvants that may be contained in 
the various dosage forms encompassed in the present invention, t~e following may be mentioned: 
disintegrating agents, binders, lubricants, fillers, glidents, surfactants, flavoring agents, sweeteners, solvents, 
liquid carriers, suspending agents, preservatives, etc. More particularly, the adjuvants that may be contained 
in the various dosage forms over and above the active ingredients are as follows: 

Cellulose, lactose, corn starch, stearic acid, water, gelatin, talc, sterotix, magnesium stearate, terra alba, 
sucrose, agar, pectin, Cab-O~Sil, acacia, etc. 

Capsule: 

Spray-dried lactose, dimethylsiloxane. corn starch, water, magnesium stearate, sucrose. agar, pectin, 
Cab-0-Sil, etc. 

Polyethylene glycol, sucrose, povidone, sodium citrate, citric acid, flavor, color, quinine, salicylic acid, 
water, peanut oil, olive oil, sesame oil, etc. 

Sustained-release compositions may contain such things as glyceryl monostearate or glyceryl dis
tearate. 

In addition, these products may also contain other pharmaceutically active ingredients, such as 
decongestants, analgesic adjuvants, antihistamines, expectorants, antitussives, diuretics, other analgesics, 
other anti-inflammatory agents, other antipyretics, other antirheumatics, antioxidants, vasodilators, smooth 
muscle relaxants, skeletal muscle relaxants, bronchodilators, vitamins, trace minerals, amino acids, biologi
cal peptides, etc. 

The compositions of this invention are useful in treating conditions and symptoms that are classically 
treated by the administration of NSAIDs. These include headache pain. pain and Inflammation associated 
with arthritis and other systemic diseases, elevated body temperatures, etc. A variety of regimens may be 
employed In treating these conditions in accordance with the present Invention. This will depend upon the 
particular unit dosage form that is used in the regimen. In the typical case one or two tablets will be taken 
every 4 to 6 hours, as needed. 

The following examples are given to further illustrate the present invention. It is to be understood, 
however, that the invention is not limited thereto. 
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Example! 

Aspirin 325 mg 
s Diphenhydramine hydrochloride 16.67 mg 

Sodium bicarbonate 5 mEq 
The above ingredients are mixed in powdered or granular form and loaded Into gelatin capsules. 

10 

Example~ 

Aspirin 325 mg 
rs Ranltidine hydrochloride 3.33 mg 

Sodium bicarbonate 5 mEq 
Prepared as described in Example 1 

20 

Example~ 

Aspirin 325 mg 
25 Metaproterenol sulfate 0.83 mg 

Sodium bicarbonate 5 mEq 
Prepared as described in Example 1 
To test the effectiveness of the composition of this invention in protecting the stomach against NSAID· 

induced muscosal injury each protectant, in combination with an alkalizing agent, is administered orally with 
30 aspirin in capsules. For purposes of comparison, the protectant alone or the alkalizing agent alone is 

administered with the aspirin. A standard dose of 975 mg of aspirin is administered with varying doses of 
protectant and or alkalizing agent. 

All test formulations are prepared on the day of the tests. The capsules are placed in the back of the 
dog's throat. A catheter, with funnel attached, is positioned in the dog's stomach and 50 ml of deionized 

35 water is administered. 
Healthy adult beagle dogs of either sex are selected for testing. Dogs are housed Individually In 

stainless steel cages with grid floors to allow excreta to pass through. Room temperature in the holding 
rooms and test laboratories is maintained between 65' F and 85' F and relative humidity between 30% and 
80%. Room lights remain on from 6:00AM to 4:00 PM. 

40 Each dog is trained to stand in a stanchion with sling support and to accept a bit tied in its mouth. A 
gastroscope is then passed through the bit into the dog's stomach. This training requires ten days to two 
weeks in most dogs. 

To determine whether a dog is suitable for test purposes, its stomach is examined for a normal mucosa, 
and its gastric responsiveness to aspirin is evaluated (as under Test Procedure). An acceptable gastric 

45 irritation score in the antrum must be 5 or greater (on a scale of 0·7) 2 hours after dosage. 
Food is withheld from test dogs for 24 hours before the test and during the test and water is allowed ad 

lib. The dogs are moved into a holding area away from the kennel. Fasted dogs of either sex are examined 
gastroscopically to ensure that their stomachs have normal healthy mucosal linings. The dogs are dosed 
orally with test formulations, which are flushed Into their stomachs with 50 ml of deionized water. They are 

so then re-examined 20 hours later for gastric petechiae and signs of bleeding according to the following scale: 
0 = uniform, pale to dark pink mucosa 
1 = darker pink or blotchy mucosa 
2 = petechiae and/or light-red streaks 
3 = few small lesions 

ss 4 = many or connected small lesions (striations) 
5 = few large lesions 
6 = many large lesions 

5 
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7 = massive hemorrhagic damage 

Severity of bleeding for each treatment and at each time is calculated as the mean gastric Irritation 
score. 

5 In addition to the endoscopic observation of the gastric mucosa of each dog, a qualitative description of 
gastric fluid is recorded and a pH measurement is made of the gastric fluid. All of these are done 2 hours 
after administration of the test product. 

A base line is established by measuring the various parameters after the administration of 975 mg of 
aspirin. The normal resting stomach has an irritation score of 0 and a pH of 5 to 5.5. Aspirin given alone, 

10 produced injury with scores of approximately 5.5 after 2 hours. The gastric pH at this time was about 3.1. 
The results of these tests are summarized in Tables II, Ill and IV below. Table II summarizes the results 

obtained with an H, blocker and alkalizing agents; Table Ill the results obtained with H2 blockers and an 
alkalizing agent; and Table IV the results obtained with beta-adrenergic agonists and alkalizing agents. 
These tables also include the data obtained with the protectant or alkalizing agent alone. With each of the 

75 test compositions set forth in these tables, 975 mg of aspirin was simultaneously administered. The aspirin 
was contained in the same capsule along with the other test ingredients. 

In these tests the active ingredients were administered in the following forms: 
diphenhydramine: [hydrochloride] 
ranitidine: [hydrochloride] 

20 cimetidine: [free base] 
terbutaline: [sulfate] 
albuterol: [free base J 
isoproterenol: [hydrochloride] 

25 Table II 

Non-steroidal Anti-inflammatory Compositions Protected Against Gastrointestinal Injury with Combinations 
of H. Blocker and Alkalizing Agents. 

30 Data Summary 

2-Hour Data 

(N) Irritation pH 
Score 

35 
Control 13 0 5.7 
Aspirin 975 mg 8 5.5 3.3 
Diphenhydramine (12.5 mg) + Aspirin (975 mg) 4 5.5 1.4 
" (25.0 mg) + Aspirin (975 mg) 4 5.75 2.1 
" (50.0 mg) + Aspirin (975 mg) 5 4.0 3.6 
Magnesium Oxide (12 mEq) + Aspirin (975 mg) 12 3.50 --40 

Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 6 2.0 5.5 
Diphenhydramine (25 mg) + Magnesium Oxide (15 mEq) + Aspirin (975 mg) 4 1.0 5.8 
Diphenhydramine (25 mg) + Sodium Bicarb. (15 mEq) + Aspirin (975 mg) 4 125 6.0 
Diphenhydramine (12.5 mg) + Magnesium Oxide (15 mEq) + Aspirin (975 mg) 4 3.00 2.7 
Diphenhydramine (12.5 mg) + Sodium Bicarb. (15 mEq) + Aspirin (975 mg) 4 3.25 3.4 45 

Diphenhydramine (6.25 mg) + Magnesium Oxide (15 mEq) + Aspirin (975 mg) 3 5.33 1.8 

50 
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Table Ill 

Non-steroidal Anti-inflammatory Composition Protected Against Gastrointestinal Injury with 

5 
Combinations of Certain H, Blockers and Alkalizing Agents. 

Data Summary 

2-Hour Data 

(N) Irritation pH 
10 Score 

Control 13 0 5.7 
Aspirin (975 mg) 8 5.5 3.3 
Ranitidine (10 mg) + Aspirin (975 mg) 6 3.50 5.3 
" (20 mg) + Aspirin (975 mg) 8 1.88 5.9 
" (50 mg) + Aspirin (975 mg) 6 0.67 6.1 

15 

NaHC03 (12 mEq) + Aspirin (975 mg) 11 4.1 3.8 
" (15mEq) + Aspirin (975 mg) 6 2.0 5.5 
Ranitidine (1 0 mg) + NaHC03 (1 0 mEq) + Aspirin (975 mg) 5 3.00 5.3 
Ranitidine (50 mg) + NaHC03 (10 mEq) + Aspirin (975 mg) 5 0.60 6.7 
Cimetidine (50 mg) + Aspirin (975 mg) 5 2.40 5.6 

20 

Cimetldine (150 mg) + Aspirin (975 mg) 6 0.33 6.0 
Cimetidine (50 mg) + NaHC03 (4.8 mEq) + Aspirin (975 mg) 6 2.83 4.4 
Cimetidine (50 mg) + NaHC03 (9.6 mEq) + Aspirin (975 mg) 6 2.83 3.9 
Cimetidine (50 mg) + NaHC03 (14.4 mEq) + Aspirin (975 mg) 6 1.33 5.1 
Cimetidine (150 mg) + Sodium Bicarb. (15 mEq) + Aspirin (975 mg) 6 0.67 7.2 

25 

Note: At the highest dose tested, the alkalizing agent gave added protection against 
aspirin-induced injury and reduction in pH. 

30 
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Table IV 

Non-steroidal Anti-inflammatory Compositions Protected Against Gastrointestinal Injury with 

5 
Combinations of Certain Beta Agonists and Alkalizing Agents. 

Data Summary 

2-Hour Data 

(N) Irritation pH 
10 Score 

Control 13 0 5.7 
Aspirin (975 mg) 8 5.5 3.3 
Terbutaline (1.25 mg) + Aspirin (975 mg) 4 4.0 2.9 
" 12.50 mg) + Aspirin (975 mg) 4 2.0 3.8 
" (5.00 mg) + Aspirin (975 mg) 8 1.4 4.0 

15 

'' (1 0.0 mg) + Aspirin (975 mg) 5 1.2 4.6 
Albuterol (2.0 mg) + Aspirin (975 mg) 4 2.8 2.7 
" (4.0 mg) + Aspirin (975 mg) 4 1.5 4.8 
" (8.0 mg) + Aspirin (975 mg) 4 1.0 5.4 
Isoproterenol (7.5 mg) + Aspirin (975 mg) 9 3.9 3.5 

20 

" (15.0 mg) + Aspirin (975 mg) 9 2.7 3.8 
" (30.0 mg) + Aspirin (975 mg) 10 1.3 5.0 
Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 6 2.0 5.5 
Magnesium Oxide (12 mEq) + Aspirin (975 mg) 12 3.5 
Terbutaline (5.0 mg) + Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 4 1.0 5.8 

25 

Terbutaline (5.0 mg) + Magnesium Oxide (15 mEq) + Aspirin (975 mg) 4 2.0 6.3 
Terbutaline (1.25 mg) + Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 4 3.2 2.0 
Albuterol (2.0 mg) + Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 4 0.75 5.7 
Isoproterenol (30 mg) + Sodium Bicarbonate (15 mEq) + Aspirin (975 mg) 5 1.2 7.4 

30 

Note: The concomitant use of these drugs may permit the use of a lower dose of the beta agonist 
without compromising objective or subjective tolerance. 

35 

Claims 

1. A nonsteroidal anti-inflammatory drug composition having reduced potential for gastrointestinal injury 
induced by said anti-Inflammatory drug, comprising an anti-inflammatory amount of said anti-inflammatory 

40 drug, a gastrointestinal protective amount of a protectant selected from the group consisting of histamine 
H,·receptor blockers, histamine H2·receptor blockers, beta-adrenergic agonists and combinations thereof, 
and effective alkalizing amount of an alkalizing agent. 

2. A composition according to claim 1 wherein said protectant is an histamine H.-receptor blocker. 
3. A composition according to claim 1 wherein said histamine H1·receptor blocker Is diphenhydramine 

45 or a pharmaceutically acceptable salt thereof. 
4. A composition according to claim 1 wherein said histamine H1· receptor blocker is diphenhydramine 

or a pharmaceutically acceptable salt thereof, said nonsteroidal anti-inflammatory drug is selected from the 
group consisting of aspirin and ibuprofen and said alkalizing agent is selected from the group consisting of 
sodium bicarbonate and magnesium oxide. 

50 5. A composition according to claims, 1, 2. 3, or 4 having a dally average dose for the active ingredients 

55 

as follows: 
(a) nonsteroidal anti-inflammatory drug; from about 1 0 mglkg/day to about 1 00 mg/kg/day; 
(b) histamine H,·receptor blocker; from about 2.5 uglkg/day to about 500 mglkg/day; and 
(c) alkalizing agent; from about 0.02 mEqlkg/day to 10 mEqlkg/day. 

6. A composition according to claims 1, 2, 3, or 4 having a dally average dose for the active ingredients 
as follows: 

(a) nonsteroidal anti-inflammatory agent; from about 15 mg/kgiday to about 75 mglkgiday; 
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(b) histamine H.-receptor blocker; from about 0.1 mglkg/day to about 50 mglkg/day; and 
(c) alkalizing agent; from about 0.04 mEq/kg/day to about 2 mEq/kg/day. 

7. A nonsteroidal anti-inflammatory composition according to claims 1, 2, 3 or 4 in unit dosage form 
5 containing the active ingredients in the following amounts per unit dose: 

(a) nonsteroidal anti-inflammatory drug; from about 200 mg to about 600 mg; 
(b) histamine H, ·receptor blocker; from O.Q1 mg to about 70 mg; and 
(c) alkalizing agent; from about 2 mEq to about 10 mEq. 

10 8. A composition according to claim 1 wherein said protectant is an histamine H2·receptor blocker. 
9. A composition according to claim 8 wherein said histamine H2·receptor blocker is selected from the 

group consisting of ranitidine, cimetidine, and pharmaceutically acceptable salts thereof. 
10. A composition according to claim 8 wherein said histamine H2·receptor blocker Is selected from the 

group consisting of ranitldine, cimetidlne, and pharmaceutically acceptable salts thereof, said nonsteroidal 
15 anti-inflammatory drug Is selected from the group consisting of aspirin and Ibuprofen, and said alkalizing 

agent is selected from the group consisting of sodium bicarbonate and magnesium oxide. 
11. A composition according to claims 8, 9, or 10 having a daily average dose for the active ingredients 

as follows: 
(a) nonsteroidal anti-Inflammatory drug; from about 10 mglkg/day to about 100 mglkg/day; 

20 (b) histamine H2·receptor blocker; about 0.01 mg/kgtday to about 1 glkg/day; and 
(c) alkalizing agent; from about 0.02 mEqlkg/day to about 10 mEqlkg/day. 

12. A composition according to claims 8, 9, or 10 having a daily average dose. for the active ingredients 
as follows: 

25 (a) nonsteroidal anti-inflammatory agent; from about 15 mglkg/day to about 75 mg!kgtday; 
(b) histamine H2·receptor blocker; from about O.Q1 mglkg/day to about 10 mglkg/day; and 
(c) alkalizing agent; from about 0.04 mEqlkgiday to about 2 mEqlkg/day. 

13. A nonsteroidal anti-inflammatory composition according to claims 8, 9 or 10 in unit dosage form 
30 containing the active ingredients in the following amounts per unit dose: 

(a) nonsteroidal anti-inflammatory drug; from about 200 mg to about 600 mg; 
(b) histamine H2·receptor blocker; from 0.5 mg to about 350 mg; and 
(c) alkalizing agent; from about 2 mEq to about 10 mEq. 

35 14. A composition according to claim 1 wherein said protectant is a beta-adrenergic agonist. 
15. A composition according to claim 14 wherein said protectant is selected from the group consisting 

of metaproterenol, terbutaline, albuterol, isoproterenol, and pharmaceutically acceptable salts thereof. 
16. A composition according to claim 14 wherein said protectant is selected from the group consisting 

of metaproterenol, terbutaline, albuterol. isoproterenol and pharmaceutically acceptable salts thereof, said 
40 nonsteroidal anti-inflammatory drug is selected from the group consisting of aspirin and ibuprofen and said 

alka- lizing agent is selected from the group consisting of sodium bicarbonate and magnesium oxide. 
17. A composition according to claims 14, 15 or 16 having a daily average dose for the active 

ingredients as follows: 
(a) nonsteroidal anti-inflammatory drug; from about 10 mglkg/day to about 100 mg/kg/day; 

45 (b) beta-adrenergic agonist from about 0.3 uglkg/day to about 500 mglkg/day: and 
(c) alkalizing agent; from about 0.02 MEqlkg/day to about 10 mEqlkg/day. 

18. A composition according to claims 14, 15, and 16 having a dally average dose for the active 
ingredients as follows: 

50 (a) nonsteroidal anti-inflammatory drug; from about 15 mglkgiday to about 75 mglkgiday; 
(b) beta-adrenergic agonist from about 0.1 mgikg/day to about 10 mglkg/day; and 
(c) alkalizing agent; from about 0.04 MEqlkg/day to about 2 mEqlkg/day. 

19. A nonsteroidal anti-inflammatory composition according to claims 14, 15 or 16 in unit dosage form 
55 containing the active ingredients in the following amounts per unit dose: 

(a) nonsteroidal anti-inflammatory drug; from about 200 mg to about 600 mg; 
(b) beta-adrenergic agonist; from 0.7 mg to about 70 mg: and 

9 
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(C) alkalizing agent; from about 2 mEq to about 10 mEq. 

20. A process for administering a therapeutically effective amount of a nonsteroidal anti-inflammatory 
composition which comprises administering said anti-inflammatory compound in the compositions defined 

s in claims 1, 2, 3, 4, 8, 9, 10, 14, 15 or 16. 

Claims for the following contracting States: ES, GR 

10 1. A method of preparing a nonsteroidal anti-inflammatory drug composition having reduced potential 
for gastrointestinal injury induced by said anti-inflammatory drug, comprising combining an anti-inflam

matory amount of said anti-inflammatory drug, a gastrointestinal protective amount of a protectant selected 
from the group consisting of histamine H,-receptor blockers, histamine H,-receptor blockers, beta-adrener
gic agonists and combinations thereof, and adding an effective alkalizing amount of an alkalizing agent. 

75 2. A method according to claim 1 wherein said histamine H,-receptor blocker is diphenhydramine or a 
phanmaceutlcally acceptable salt thereof. 

3. A method according to claim 2 wherein said histamine H.-receptor blocker is diphenhydramine or a 
pharmaceutically acceptable salt thereof, said nonsteroidal anti-inflammatory drug Is selected from the 
group consisting of aspirin and ibuprofen and said alkalizing agent is selected from the group consisting of 

20 sodium bicarbonate and magnesium oxide. 
4. A method according to claims 1 to 3 wherein there are combined into units for a daily average dose 

for the active ingredients as follows: 
(a) nonsteroidal anti-inflammatory drug; from about 10 mg/kgiday to about 100 mglkgtday; 
(b) histamine H,-receptor blocker; from about 2.5 uglkgtday to about 500 mglkg/day; and 

2s (C) alkalizing agent; from about 0.02 mEqlkg/day to 10 mEq/kg/day. 

5. A method according to any one of claims 1 to 3 having a daily average dose for the active 
ingredients as follows: 

(a)nonsteroidal anti-inflammatory agent; from about 15 mg/kg/day to about 75 mg/kgiday; 
30 (b) histamine H,-receptor blocker; from about 0.1 mg/kgiday to about 50 mglkg/day; and 

(c) alkalizing agent; from about 0.04 mEqlkg/day to about 2 mEqlkg/day. 

6. A method according to claim 1 of preparing a nonsteroidal anti-inflammatory composition in unit 
dosage fonm comprising combining the active Ingredients in the following amounts per unit dose; 

35 (a) nonsteroidal anti-inflammatory drug; from about 200 mg to about 600 mg; 
(b) histamine H,-receptor blocker; from 0.01 mg to about 70 mg; and 
(c) alkalizing agent; from about 2 mEq to about 10 mEq. 

7. A method according to claim 1 wherein said histamine H2-receptor blocker is selected from the 
40 group consisting of ranitidine, cimetidine, and pharmaceutically acceptable salts thereof. 

8. A method according to claim 7 wherein said histamine H2-receptor blocker is selected from the 
group consisting of ranitidlne, clmetidine, and pharmaceutically acceptable salts thereof, said nonsteroidal 
anti-inflammatory drug is selected from the group consisting of aspirin and ibuprofen, and said alkalizing 
agent is selected from the group consisting of sodium bicarbonate and magnesium oxide. 

45 9. A method according to either of claims 7 and 8 comprising forming a daily average dose by 

50 

combining the active ingredients as follows : 
(a) nonsteroidal anti-inflammatory drug; from about10 mg/kg/day to about 100 mgtkg/day; 
(b) histamine H2 -receptor blocker; about 0.01 mglkgtday to about 1 glkg/day; and 
(c) alkalizing agent; from about 0.02 mEqlkg/day to about10 mEq/kg/day. 

10. A method according to either of claims 7 and 8 comprising forming a daily average dose by 

combining the active ingredients as follows: 
(a) nonsteroidal anti-inflammatory agent; from about 15 mglkg/day to about 75 mgtkgtday; 
(b) histamine H2-receptor blocker; from about 0.01 mg/kg/day to about 10 mg/kg/day; and 

ss (c) alkalizing agent: from about 0.04 mEqlkg/day to about 2 mEq/kgtday. 
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11. A method according to either of claims 7 and 8 comprising fanning a nonsteroidal anti-inflammatory 
composition in a unit doage form by combining the active ingredients in the following amounts per unit 
dose: 

(a) nonsteroidal anti-inflammatory drug; from about 200 mg to about 600 mg. 
s (b) histamine H2·receptor blocker; from 0.5 mg to about 350 mg; and 

(c) alkalizing agent; from about 2 mEq to about 10 mEq. 

12. A method according to claim 1 wherein said protectant is selected from the group consisting of 
metaproterenol, terbutallne, albuterol, Isoproterenol, and phannaceutically acceptable salts thereof. 

10 13. A method according to claim 12 wherein said protectant is selected from the group consisting of 
metaproterenol, terbutallne, albuterol. isoproterenol and pharmaceutically acceptable salts thereof, said 
nonsteroidal anti-inflammatory drug is selected from the group consisting of aspirin and Ibuprofen and said 
alkalizing agent is selected from the group consisting of sodium bicarbonate and magnesium oxide. 

14. A method of according to either of claims 12 and 13 comprising forming a daily average dose by 
15 combining the active ingredients as follows : 

(a) nonsteroidal anti-inflammatory drug; from about 10 mglkg/day to about 100 mg/kg/day; 
(b) beta-adrenergic agonist from about 0.3 uglkg/day to about 500 mglkg/day; and 
(c) alkalizing agent; from about 0.02 mEq/kg/day to about 10 mEq/kg/day. 

20 15. A method according to either of claims 12 and 13 comprising forming a daily average dose by 

25 

combining the active ingredients as follows : 
(a) nonsteroidal anti-inflammatory drug; from about 15 mglkg/day to about 75 mg/kg/day; 
(b) beta-adrenergic agonist; from about 0.1 mglkg/day to about 10 mglkg/day; and 
(c) alkalizing agent: from about 0.04 mEqlkg/day to about 2 mEq/kg/day. 

16. A method of preparing a nonsteroidal anti-inflammatory composition In unit dosage form by 
combining the active ingredients in the following amounts per unit dose: 

(a) nonsteroidal anti-inflammatory drug: from about 200 mg to about 600 mg: 
(b) beta-adrenergic agonist; from 0.7 mg to about 70 mg; and 

30 (c) alkalizing agent; from about 2 mEq to about 10 mEq. 

35 

40 

45 

50 

55 
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PHARMCEUTICAL COMPOSITIONS AND METHODS FOR TREATING THE SYMPTOMS OF OVERINDUL
GENCE 

Field of the Invention 

This invention relates to pharmaceutical com
positions for treating the symptoms of overindul
gence. More particularly, the invention comprises 
treating the symptoms of overindulgence with a 
combination of non-steroidal anti-inflammatory drug 
or acetaminophen and a histamine receptor blocker 
and/or a proton pump inhibitor composition 

Background ~ the Invention 

Non-steroidal anti-inflammatory drugs 
(hereinafter referred to as "NSAID(S)") and ac
etaminophen (hereinafter referred to as "APAP") 
are known to be effective analgesics for the treat
ment of mild to moderate pain Histamine receptor 
blockers (referred to generically herein as H, or H2 
blockers) are effective inhibitors of gastric acid 
production. Proton pump inhibitors have been re
cently introduced as effective gastric acid inhibitors 

The symptoms of overindulgence due to ex
cessive or inappropriate intake of food and/or al
coholic beverage are well known and include head
ache as well as indigestion, upper abdominal dis
comfort, bloating, heartburn or pyrosis These latter 
symptoms collectively are sometimes referred to 
as acid indigestion or sour stomach. Indigestion 
has been variously described and will be defined 
herein as encompassing one or more of the follow
ing symptoms: abdominal pain and/or pressure, 
heartburn, a sense of abdominal fullness or bloat
ing, excessive belching or flatulence and a vague 
feeling that digestion has not proceeded naturally 
(See Friedman, LS., and K. J. lsselbacher, 
"Indigestion", Harison's Principles of Internal Medi
cine , 11th Edition, McGraw Hill Book Company, 
N.Y., p 171-175, 1986). 

The pathophysiology of indigestion is generally 
believed to be related to increased intraluminal 
acidity. The effects of alcohol and/or food on the 
gastrointestinal tract are influenced by a number of 
factors, including the mental state of the patient, 
the amount and type of food concurrently ingested, 
the individual subject's tolerance for alcohol and 
the presence or absence of disease. Gastric secre
tions stimulated by alcohol are rich in acid and 
normal in pepsin content. Stimulation of the antral 
mucosa by alcohol also leads to increased gastric 
secretion. Histamine has also been shown to be 
released in response to the alcohol-gastrin inter
relationship. (See Glass, G. B. J., B. L. Slomiany 
and A. Slomiany, "Biochemical and Pathological 

Derangements of the Gastrointestinal Tract follow
ing Acute and Chronic Ingestion of Ethanol", Bio
chemistry and Pharmacology of Ethanol , VoTl, 
Plenum Press, N.Y., p 551-586,19~ 

5 Alcohol in concentrations of about 10% in the 
stomach results In an acid rich secretion. Alcoholic 
drinks of 40% concentration and over are quite 
irritating to the gastric mucosa and cause conges
tive hyperemia and inflammation of the gastric mu-

10 cosa and can produce erosive gastritis (See Ritch
Ie, J. M., "The Aliphatic Alcohols", The Phar
maclogical Basis of Therapeutics , iiii-Edition, 
MacMillan Publishing Co, N.Y., p 372-386, 1985). 
The irritation produced by alcohol stimulates sensi-

75 tized visceral afferent nerves which accompany the 
abdominal sympathetic pathway and is responsible 
for the symptom of abdominal discomfort which 
accompanies overindulgence. Inflammation also 
generally lowers tihe threshold for pain from vis-

20 cera! distention or exaggerated muscular contrac
tion (See Lorber, S. H., and V. P. Dimoso, Jr., 
"Diseases of the Gastrointestinal Tract", The Biol
ogy of Alcoholism , Vol 3, Clinical Pathology, Ple
num Press, N.Y., p 339-357, 1974). 

25 Heartburn or pyrosis is frequently associated 
with overindulgence and is the result of reflux of 
acidic gastric content into the lower esophagus 
after a large meal or excessive alcohol intake. 
Heartburn is described as a sensation of warmth or 

30 burning located substernally or high in the epi
gastrum with occasional radiation into the neck and 
occasionally to tihe arms. 

Treatment of the gastric mucosal irritation and 
heartburn associated with overindulgence due to 

35 alcohol has traditionally been directed toward re
ducing gastric acidity with various oral antacids. 
Recent introduction of H2 receptor blocking agents 
has added another dimension to the treatment regi
men and has only lately been considered as a 

40 routine therapy for gastric mucosal irritation due to 
a variety of causes. Histamine is known to stimu
late the release of gastric acid. Evidence is avail
able that blocking tihe histamine gastric response is 
possible with agents which selectively block the H, 

45 receptor. Similarly, combinations of H, and H2 re
ceptor blocking agents have been shown to have a 
synergistic effect on protecting the gastric mucosa. 
An appropriate treatment of heartburn or pyrosis 
could encompass a composition containing an H1 

so receptor blocking agent, an H2 receptor blocking 
agent or a combination of tihe two depending upon 
the desired result or severity of the condition. 

2 

Headache due to excessive food or alcohol 
ingestion Is a much more obscure subject. While 
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the etiology of the common headache due to over
indulgence may be related to the essential oils, 
metabolic by-products of ethyl alcohol metabolism 
or osmotic changes induced by the anhydrous na
ture of the alcohol itself, specific details of the 
mechanism are difficult to determine. Should etiol
ogies and mechanisms of headache production be 
more precisely known, therapy can be more spe
cifically oriented. Meanwhile, treatnient has been 
directed at avoidance and symptomatic therapy 
with analgesic compositions, e.g. aspirin or APAP 
(See Adams, A. D. and J. B. Martin, "Headache", 
Harrison's Principles of Internal Medicine , 11th 
Edition, McGraw Hill Book Company, N.Y., p 26-33, 
1988). 

The treatment of the symptoms of overindul
gence often requires the co-administration of an 
analgesic to relieve the headache. along with an 
agent to reduce gastric acidity which Is generally 
believed to cause the indigestion and heartburn. 
For example, effervescent products comprising as
pirin or APAP combined with an antacid such as 
sodium or calcium carbonates have been commer
cially available as treatments for the symptoms of 
overindulgence. 

The concept of combining an agent to reduce 
or inhibit the production of gastric acid with an 
analgesic in a single composition has, however, 
heretofore been overlooked as a method of treating 
overindulgence. Such a combination would be a 
significant advance and meet a long felt need for 
treating the symptoms of overindulgence, permit
ting a single composition to more effectively treat 
all the symptoms concurrently. 

Summary of the Invention 

The foregoing object of fulfilling a long felt 
need for pharmaceutical compositions which can 
relieve the symptoms of overindulgence defined 
herein as headache and acid indigestion has now 
been accomplished in accordance with the com
positions and methods of the present invention. 

In accordance with the purposes of the inven
tion, as embodied and fully described herein, the 
invention comprises pharmaceutical compositions 
for treating the symptoms of overindulgence com
prising an analgesic effective amount of an NSAID 
or APAP and a gastric acid inhibiting effective 
amount of an H1 or H2 blocker, a proton pump 
inhibitor or a combina~on thereof. 

In preferred embodiments the NSAID is se
lected from the group consisting of propionic acid 
derivatives including ibuprofen, fenoprofen, 
naproxen and ketoprofen; fenamic acid derivatives, 
including meclofenamate and mefenamic acid; ox
learns •. including piroxicam; indole acetic acids, in-

eluding indomethacin, sulindac, tolmetin; and phar
maceutically acceptable salts thereof. The pre
ferred H1 or H2 or proton pump inhibitors are 
selected from the group consisting of the H2 recep-

5 tor blocking drugs cimetidine, ranitidine and 
famotidine; the proton pump inhibitor drug 
omeprazole; and the H, receptor blocking drugs, 
from the group ethanolamines including diphen
hydramine, dimenhydrimate, carbinoxamine, from 

10 the group ethylenediamines, including tripelen
namine, pyrilamine, from the group alkylamines, 
including cholphenirdmine, from the group 
piperazines, including hydroxyzine, cyclizine, 
meclizine, from the group phenothiarinec, including 

75 promethazine. In more preferred embodiments the 
APAP or ibuprofen are used in combination with 
cimetidine. 

As embodied and broadly described herein, 
the invention further comprises a method for treat-

20 ing the symptoms of overindulgence comprising 
administering a combination pharmaceutical com
position to a patient comprising an analgesic effec
tive amount of APAP or an NSAID and a gastric 
acid inhibiting effective amount of an H, or H2 

25 blocker, a proton pump inhibitor or a combination 
thereof as is described above. 

Detailed Description of Preferred Embodiments of 
30 ~ntion -

Reference will now be made in detail to pre
ferred embodiments of the invention, examples of 
which are illustrated in the following examples sec-

35 lion. 
To achieve the object of the invention of pro

viding a pharmaceutical composition for treating 
the symptoms of overindulgence an analgesic ef
fective amount of APAP or an NSAID is combined 

40 with a gastric acid inhibiting effective amount of an 
H, or H2 blocker or a proton pump inhibitor or a 
combination thereof. 

The treatment of overindulgence is directed to 
the symptomatic relief of the complaints of acid 

45 indigestion and headache. This requires the use of 
an agent which would treat the headache, abdomi
nal discomfort and reduce the intraluminal gastric 
acidity. Since no single agent has been found to be 
capable of treating the multiple symptons of overin-

50 dulgence, a composition such as is described in 
this invention is recommended. 

APAP, a well-known clinically proven analgesic 
and antipyretic, produces analgesia by elevating 
the pain threshold. APAP is indicated as an. analge-

55 sic for both acute and chronic pain conditions, 
including arthritic and rheumatic conditions involv
ing musculoskeletal pain, headache, dysmenorrhea. 
myalgias and neuralgias. APAP is an extremely 

3  
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safe analgesic, rarely producing side-effects and is 
especially well tolerated by aspirin-sensitive pa· 
tients. (Seegers. A. J. M., L. P. Jager, and J. Van 
Noordwljk, "Effects of Phenacetin Parcetamol and 
Caffeine on the Erosive Activity of Acetylsalicylic 
Acid in the Rat Stomach: Dose-Response Relation· 
ships, Time Course of Erosion Development and 
Effects of Acid Secretion•, J. Phannacol , 31:840· 
848, 1979), have shown that APAP decreases the 
gastric erosive activity of a strongly ulcerogenic 
NSAJD. (Stern, A. I., D. L. Hogan, L. H. Kahn, and 
J. 1. Isenberg, "Protective Effect of Acetaminophen 
Against Aspirin • and Ethanol-Induced Damage to 
the Human Gastric Mucosa", Gastroenterology • 
86:728-733, 1984), have additionally shown that a 
single dose of APAP prevents a significant amount 
of gastric mucosal damage caused by both aspirin 
and alcohol. Further, APAP is particularly well suit
ed as an analgesic in patients with hemostatic 
disturbances as well as in patients with upper gas
trointestinal disorders including ulcers, gastritis and 
hiatus hernia. 

Aspirin and other NSAIDs are commonly used 
for the treatment of pain and in! lammation of a 
variety of etiologies. The mechanism of action of 
this class of drugs is by inhibition of the enzyme of 
prostaglandin synthetase, both contrally and pe
ripherally. The peripheral prostaglandin synthetase 
inhibiting activity of aspirin and other NSAIDs is 
responsible for the anti-Inflammatory and analgesic 
activity as well as for many of the varied side· 
effects of these drugs. Aspirin is specifically ex· 
eluded from this invention since aspirin, by Itself, 
causes severe inflammation of the gastric mucosa. 
In the presence of alcohol, this effect of aspirin is 
enhanced. Similarly, prolongation of bleeding time 
induced by aspirin, is enhanced in the presence of 
alcohol (See Deykin, D., P. Janson and L. 
McMahon:"Ethanol Potentiation of Aspirin-Induced 
Prolongation of the Bleeding Time", New England 
Journal of Medicine , 306:852·854-;-1982). For 
these reasons aspirin is not a rational choice either 
alone or in combination with other compositions for 
treating acid indigestion in general and as it relates 
to overindulgence. While other NSAIDs can by 
themselves lead to increased stomach upset, this 
effect is not as severe as with aspirin, and they are 
thus useful in treating the symptoms of overindul· 
gence in accordance with the combination com· 
position of the invention. 

The preseAce of gastrin, acetylcholine and his· 
tamlne in the stomach interacting with the his· 
tamlne receptor on the parietal cell results in the 
increased secretion of hydrochloric acid. The activ
ity of gastrin and acetylcholine are believed to be 
influenced by histamine. Inhibition of the histamine 
receptor prevents the attachment of histamine to 
the· parietal cell and subsequently Inhibits acid se-

cretion. Omeprazole, a proton pump inhibitor, ir· 
reversibly inhibits the enzyme responsible for acid 
production. 

The histzmine receptors are differentiated by 
5 the class of inhibitor so that while the acid secret

ing histamine receptor Is called an H2 receptor with 
the Inhibitors of this site being called the H2 recep
tor blocker. the histamine H, receptor site blockers 
comprise another class of antihistamine drugs. The 

to combination of H, and H2 blockers can synergisti· 
cally protect the gastrointestinal mucosa from the 
effects of chemically Induced damage such as oc· 
curs in alcohol and food related overindulgence. 

The composition of the present Invention shall 
t5 preferably contain a combination of the following 

compositions or their pharmaceutically acceptable 
salts either acetaminophen from 500 to 1 000 mg 
per dose or one of several NSAIDs from the group 
of: propionic acid derivatives including ibuprofen 

20 (the term ibuprofen is meant to include administra
tion of both the racemic mixture of R· and S· 
enantiomers and the substantially pure S.enan
tiomer which is the analgesic active form of 
ibuprofen) from 200 to 400 mg per dose; naproxen 

25 from 200 to 500 mg per dose: fenoprofen from 200 
to 600 mg per dose; ketoprofen from 50 to 300 mg 
per dose, meclofenamate from 50 to 400 mg per 
dose, mefenamic acid from 250 to 500 mg per 
dose; plroxicam from 10 to 20 mg per dose; in-

30 domethacin from 25 to 200 mg per dose, sulindac 
from 150 to 400 mg per dose, tolmetin from 200 to 
1200 mg per dose; in combination with the H2 

receptor blocking drugs including cimetidine from 
150 to 800 mg per dose: ranitidine from 50 to 300 

35 mg per dose: famotidine from 5 to 40 mg per dose; 
or in combination with the proton pump inhibitor 
drugs including omeprazole from 100 to 500 mg 
per dose; and/or an H, receptor blocking drug from 
the group ethanolamines including diphen· 

«J hydramine 25 to 200 mg per dose: dimenhydrimate 
from 50 to 400 mg per dose, carbinoxamine from 4 
to 8 mg per dose; from the group ethylenediamines 
including tripelennamine frog 25 to 300 mg per 
dose; pyrilamine from 25 to 300 mg per dose; from 

45 the group alkylamines including chorpheniramine 
from 2 to 24 mg per dose, from the group 
piperazines including hydroxyzine from 25 to 100 
mg per dose, cyclizine from 50 to 300 mg per 
dose, meclizine from 8 to 400 mg per dose; and 

50 from the group phenothiazines including pro
methazine from 12.5 to 50 mg per dose. 

The dosage ranges described above are pre
ferred adult doses and may vary depending upon 
the age and weight of the patient as would be 

55 known by those skilled in the pharmaceutical arts. 

4 

Further, if a combination of, for example an H1 and 
H2 blocker is used, the dosage for each may be 
reduced. 
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To establish the efficacy of the composition of 
this invention in humans, patients suffering from 
the symptoms of overindulgence which will include 
any of the constellation of signs of indigestion, 
upper abdominal discomfort, bloating, heartburn or 
pyrosis and headache can be administered ac
etaminophen or a non-steroidal anti-inflammatory 
drug with and without histamine receptor blockers 
(H, and/or H2 blocking agents). To determine ef
ficacy, patients are asked to subjectively estimate 
onset of relief, duration of relief and time to maxi
mum relief. Appropriate statistical methods are 
used to show that on the average, acetaminophen 
or non-steroidal anti-inflammatory agents with H, 
histamine and/or H2 histamine receptor blocking 
drugs are more efficacious. 

Since appropriate animal models for the evalu
ation of overindulgence are not available, studies 
will not be conducted involving laboratory animals. 

Other ingredients both active and inactive can 
be added to the combination pharmaceutical com
positions of the invention. For example, flavoring 
compositions are desirably added to chewable and 
liquid dosage forms. Further, antidiarrheal, antiflatu
lent. antispasmodic and/or anticholinergic composi
tions may be added to the compositions of the 
invention to reduce and relieve gastrointestinal dis
tress, which may be associated with acid indiges
tion. Exzmples of antidiarrheals include loperamidc, 
attapulgite, bismuth subsalicylate, diphenoxylate 
HCI, polycarbophil, calcium polycarbophil and mix
tures thereof. An example of an antiflatulent is 
simethicone. Examples of antispasmodics include 
phenobarbital dicyclomine HCI, belladonna alka
loids, and atropine. 

Examples 

The invention will now be illustrated by exam
ples. The examples are not intended to be limiting 
of the scope of the present invention but read in 
conjunction with the detailed and general descrip
tion above, provide further understanding of the 
present invention and an outline of a process for 
preparing the compositions of the invention. Exam
ple 1-14 disclose various formulations for preparing 
tablets or caplets in accordance with the invention. 
Various conventional techniques for preparing me
dicament tablets or caplets can be employed as 
would be known to those skilled in the ar1 as is 
disclosed for example by Remington's Pharmaceu
tle Sciences , flack Publishing Co., Chapter 90, 
"Oral Solid Dosage Forms", pp. 1603-1632 (1985). 

Example 1: 

6 

A tablet consisting of: 
500 mg of acetaminophen; 
150 mg of cimetidine; and 
other auxiliary agents and coloring agents. 

Example~ 

10 A tablet consisting of: 

75 

500 mg of acetaminophen; 
mg of diphenhydramine; and 
other auxiliary agents and coloring agents. 

Example 3: 

A tablet consisting of: 
20 200 mg of ibuprofen; 

150 mg of cimetidine; and 
other auxiliary agents and coloring agents. 

25 Example 4: 

A tablet consisting of: 
200 mg of ibuprofen; 

30 mg of ranitidine; and 

35 

other auxiliary agents and coloring agents. 

Example 5: 

A tablet consisting of: 
200 mg of ibuprofen; 
mg of diphenhydramine; and 

40 other auxiliary agents and coloring agents. 

45 

50 

Example 6: 

A tablet consisting of: 
500 mg of acetaminophen; 
50 mg of ranitidine; and 
other auxiliary agents and coloring agents. 

Example 7: 

ss A tablet consisting of: 

5 

500 mg of acetaminophen; 
150 mg of cimetidine; 
25 mg of diphenhydramine; and 
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other auxiliary agents and coloring agents. 

Example~ 

A tablet consisting of: 
200 mg of ibuprofen; 
350 mg of cimetidine; 
mg of diphenhydramine; and 
other auxiliary agents and coloring agents. 

Example 9: 

A tablet consisting of: 
500 mg of acetaminophen; 
50 mg of ranitidine; 
25 mg of diphenhydramine; and 
other auxiliary agents and coloring agents. 

Example 10: 

A tablet consisting of: 
200 mg of ibuprofen; 
50 mg of ranitidine; 
25 mg of diphenhydramine; and 
other auxiliary agents and coloring agents. 

Example 11: 

A tablet consisting of: 
500 mg of acetaminphen; 
60 mg of omeprazole; and 
other auxiliary agents and coloring agents. 

Example 12: 

A tablet consisting of: 
200 mg ibuprofen; 
mg omeprazole; and 
other auxiliary agents and coloring agents. 

Example 13: 

A tablet consisting of: 
500 mg acetaminophen; 
60 mg omeprazole; 
25 mg diphenhydramine; and 

EP 0 426 479 A1 10 

5 

other auxiliary agents and coloring agents. 

Example 14: 

A tablet consisting of: 
200 mg ibuprofen; 
60 mg omeprazole; 

10 25 mg diphenhydramine; and 
other auxiliary agents and coloring agents. 

Various other dosage forms can be applied 
herein such as a filled gelatin capsule, liquid 
emulsion/suspension or chewable tablet form em· 

15 ploying the dosage actives provided above or other 
dosage amounts in accordance with the present 
invention. A liquid suspension of ibuprofen to which 
cimetidine. diphenhydramine. ranitidine o~ combi· 
nations thereof in the amounts provided above can 

20 be added to the ibuprofen suspension disclosed in 
EP·A-90307001.9. 

Method of Treating Patients for the Symptoms of 
25 Overiiidu!gence- --- - - -

A patient exhibiting the symptoms or suffering 
from the symptoms of overindulgence is treated by 
the oral administration of one tablet of the phar· 

30 maceutical composition in accordance with any of 
Examples 1-14. 

The scope of the present invention is not limit· 
ed by the description, examples and suggested 
uses herein and modifications can be made without 

35 departing from the spirit of the invention. For exam· 
pie. the pharmaceutical compositions of the inven
tion may be provided in a sustained release for· 
mulation for prolonged and/or nightime treatment of 
the symptoms of overindulgence. Application of the 

40 compositions and methods of the present invention 
for medical and pharmaceutical uses can be ac
complished by any clinical, medical and pharma· 
ceutical methods and techniques as are presently 
or prospectively known to those skilled in the art. 

45 Thus it is intended that the presently claimed in· 
vention cover the modifications and variations of 
this invention provided that they come within the 
scope of the appended claims and their equiv· 
a Ients. 

50 

Claims 

1. A pharmaceutical composition comprising: 
55 an analgesic effective amount of acetaminophen or 

a non-steroidal anti-Inflammatory drug; and 

6 

a gastric acid inhibiting effective amount of an H, 
or H2 receptor blocker. a proton pump Jnhibitor or a 
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combination thereof. 
2. The composition of claim 1 wherein the non
steroidal anti-inflammatory drug is a propionic acid 
derivative, a fenamic acid derivative, an oxicam, an 
indole acetic acid or a pharmaceutically acceptable 
salt thereof. 
3. The composition of claim 1 or claim 2 wherein 
the acetaminophen or non-steroidal anti-inflamma-
tory drug, selected from ibuprofen, fenoprofen, 
naproxen, ketoprofen, meclofenamate, mefenamic 
acid, piroxicam, indomethacin, sulindac, tolmetin, 
or a pharmaceutically acceptable salt thereof, is 
combined with: 
one of the H2 receptor blocking drugs cimetidine, 
ranitidine and famotidine; 
the proton pump inhibitor drug omeprazole; or one 
of the H, receptor blocking drugs diphen-
hydramine, dimenhydrimate, carbinoxamine, 
tripelennamine, pyrilamine, chorpheniramine, 
hydroxyzine, cyclizine, meclizine, promethazine; 
or a pharmaceutically acceptable salt thereof. 
4. The composition of any one of claims 1 to 3 
which contains: 
acetaminophen from 500 to 1 OOOmg per dose, 
ibuprofen from 200 to 400 mg per dose, naproxen 
from 200 to 500 mg per dose, fenoprofen from 200 
to 600 mg per dose. ketoprofen from 50 to 300 mg 
per dose, meclofenamate from 50 to 400 mg per 
dose, mefenamic acid from 250 to 500 mg per 
dose, piroxicam from 10 to 20 mg per dose. in
domethacin from 25 to 200 mg per dose, sulindac 
from 150 to 400 mg per dose, tolmetin from 200 to 
1200 mg per dose or a pharmaceutically accept-
able salt thereof; 

or promethazine; or 
(c) a combination of a drug from group (a) and a 
drug from group (b). 

6. The composition of any one of claims 1 to 5 
5 comprising: 

a combination of acetaminophen and cimetidine; 
a combination of ibuprofen and cimetidine; or 
a combination of naproxen anddiphenhydramine. 
7. The composition of any one of claims 1 to 6, in 

10 oral tablet, caplet, chewable or liquid dosage form. 
8. The composition of any one of claims 1 to 7, for 
use in treating the symptoms of over indulgence. 
9. A method for producing the composition of any 
one of claims 1 to 8 which comprises forming a 

75 pharmaceutical composition containing: 
an analgesic effective amount of acetaminophen or 
a non-steroidal anti-inflammatory drug; and 
a gastric acid inhibiting amount of an H, or H2 
receptor blocker, a proton pump inhibitor or a com-

20 bination thereof. 

25 

30 

in combination with: 35 

cimetidine from 150 to 800 mg per dose, ranitidlne 
from 50 to 300 mg per dose, famotidine from 5 to 
40 mg per dose, omeprazole from 1 00 to 500 mg 
per dose, diphenhydramine from 25 to 200 mg per 
dose, dimenhydrimate from 50 to 400 mg per 40 

dose, carbinoxamine from 4 to 8 mg per dose, 
tripelennamine from 25 to 300 mg per dose, 
pyrilamine from 25 to 100 mg per dose, chlor
pheniramine from 2 to 24 mg per dose, hydrox-
yzine from 25 to 100 mg per dose, cyclizine from 45 

50 to 300 mg per dose, meclizine from 8 to 400 
mg per dose, promethazine from 12.5 to 50 mg per 
dose, a pharmaceutically acceptable salt thereof or 
a combination thereof. 
5. The composition of any one of claims 1 to 4 so 
comprising fenoprofen, ketoprofen, meclofenamate, 
mefenamic acid, piroxicam, indomethacin, sulindac, 
tolmetin or a pharmaceutically acceptable salt 
thereof, and 

(a) cimetidine, ranitidine or famotidine; or 55 

(b) diphenhydramine, dimenhydrimate, carbinox
amine, tripelennamine, pyrilamine, chlor
pheniramlne, hydroxyzine, cyclizine, mecllzine 

7  
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Description 

This invention relates to pharmaceutical compo
sitions for treating the symptoms of overindulgence. 
More particularly, the invention comprises treating 
the symptoms of overindulgence with a combination 
of non-steroidal anti-inflammatory drug or acetami
nophen and a histamine recaptor blocker and/or a 
proton pump inhibitor composition 

Non-steroidal anti-inflammatory drugs (herein
after referred to as "NSAID(S)") and acetaminophen 
(hereinafter referred to as "APAP") are known to be 
effective analgesics for the treatment of mild to mod
erate pain. Histamine recaptor blockers (referred to 
generically herein as H1 or H2 blockers) are effective 
inhibitors of gasbic acid production. Proton pump in
hibitors have been recanUy Introduced as effective 
gastric acid inhibitors. 

The symptoms of overindulgence due to exces
sive or inappropriate intake of food and/or alcoholic 
beverage are well known and include headache as 
well as indigestion, upper abdominal discomfort, 
bloating, heartburn or pyrosis. These latter symptoms 
collectively are sometimes referred to as acid indiges
tion or sour stomach. Indigestion has been variously 
described and will be defined herein as encompass
ing one or more of the following symptoms: abdominal 
pain and/or pressure, heartburn, a sense of abdomi
nal fullness or bloating, excassive belching or flatu
lence and a vague feeling that digestion has not pro
ceeded naturslly (See Friedman, L.S., and K. J. lssel
bacher, "Indigestion•, Harison's Principles of Internal 
Medicine, 11th Edition, McGraw Hill Book Company, 
N.Y., p 171-175, 1986). 

The pathophysiology of indigestion is generally 
believed to be related to increased intraluminal acid
ity. The effects of alcohol and/or food on the gastro
Intestinal tract are Influenced by a number of factors, 
including the mental state of the patient, the amount 
and type of food concurrendy Ingested, the Individual 
subject's tolerance for alcohol and the presence or 
absence of disease. Gastric secretions stimulated by 
alcohol are rich In acid and normal In pepsin contenl 
Stimulation of the antral mucosa by alcohol also leads 
to Increased gasbic secretion. Histamine has also 
been shown to be released in response to the alcohol
gastrin lnteHelationshlp. (See Glass, G. B. J., B. L. 
Slomiany and A Slomiany, "Biochemical and Patho
logical Derangements of the Gastrointestinal Tract 
following Acute and Chronic Ingestion of Ethanol", 
Biochemistry and Pharmacology of Ethanol, Vol 1, 
Plenum Press, N.Y., p 551-586, 1 g7g.) 

Alcohol In concentrations of about 10% In the 
stomach results in an acid rich secretion. Alcoholic 
drinks of 40% concentration and over are quite Irritat
ing to the gastric mucosa and cause congestive hy
peremia and Inflammation of the gastric mucosa and 
can produce erosive gasbitls (See Ritchie, J. M., "The 

Aliphatic Alcohols", The Pharmaclogical Basis of 
Therapeutics, 7th Edition, MacMillan Publishing Co, 
N.Y., p 372-386, 1985). The irritation produced by al
cohol stimulates sensitized visceral afferent nerves 

5 which accompany the abdominal sympathetic path
way and Is responsible for the symptom of abdominal 
discomfort which accompanies overindulgence. In
flammation also generally lowers the threshold for 
pain from visceral distention or exaggeratad muscular 

10 contraction (See Lorber, S. H., and V. P. Dirnoso, Jr., 
"Diseases of the Gastrointestinal Tract", The~ 
of Alcoholism, Vol 3, Clinical Pathology, Plenum 
Press, N.Y., p 339-357, 1974). 

Heartburn or pyrosis is frequently associated 
15 with overindulgence and is the result of reflux of acid

ic gastric content into the lower esophagus after a 
large meal or excessive alcohol intake. Heartburn is 
described as a sensation of warmth or burning locat
ed substernally or high In the eplgastrum with occa-

20 sional radiation into the neck and occasionally to the 
arms. 

Treatment of the gastric mucosal irritation and 
heartburn associated with overindulgence due to al
cohol has traditionally been directed toward reducing 

25 gastric acidity with various oral antacids. Recent in
troduction of H2 receptor blocking agents has added 
another dimension to the treatment regimen and has 
only lately been considered as a routine therapy for 
gastric mucosal irritation due to a variety of causes. 

30 Histamine Is known to stimulate the release of gastric 
acid. Evidence is available that blocking the hista
mine gastric response Is possible with agents which 
selectively block the H1 receptor. Similarly, combina
tionsofH1 and H2 receptor blocking agents have been 

35 shown to have a synergistic effect on protecting the 
gastric mucosa. An appropriate treatment of heart
burn or pyrosis could encompass a composition con
taining an H1 receptor blocking agent, an H2 recaptor 
blocking agent or a combination of the two depending 

40 upon the desired result or severity of the condition. 
Headache due to excessive food or alcohol in

gestion Is a much more obscure subject. While the 
etiology of the common headache due to overindul
gence may be related to the essential oils, metabolic 

45 by-products of ethyl alcohol metabolism or osmotic 
changes induced by the anhydrous nature of the al
cohol Itself, specific de taUs of the mechanism ere dif
ficult to determine. Should etiologies end mecha
nisms of headache production be more precisely 

so known, therapy can be more specifically oriented. 
Meanwhile, treatment has been directed et avoidence 
and symptomatic therapy with analgesic composi
tions, e.g. aspirin or APAP (See Adams, R.D. and J.B. 
Martin, "Headache", Harrison's Principles of Internal 

55 Medicine, 11th Edition, McGraw Hill Book Company, 
N.Y., p 26-33, 1986). 

2 

The treatment of the symptoms of overindul
gence often requires the co-administration of an an-

 
 
Page 523 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



.. , 
3 EP 0 426 479 B1 4 

algesic to relieve the headache along w~h an agent 
to reduce gastric acidity which is generally believed to 
cause the indigestion and heartburn. For example, 
effervescent products comprising aspirin or APAP 

. combined with an antacid such as sodium or calcium 5 

carbonates have been commercially available as 
treatments for the symptoms of overindulgence. 

W065103443 (Richardson-Vicks, Inc.) discloses 
analgesic and anti-inflammatory compositions com-
prising a non-steroidal anti-inflammatory drug and di- 10 

phenhydramine. It is disclosed that the diphenhydra-
mine acts synergistically with the non-steroidal anti
Inflammatory drug to provide enhanced analgesic 
and anti-inflammatory response. 

GB-A-2105193 (Giaxo Group Limited) discloses 15 

pharmaceutical compositions comprising a non-ster-
oidal anti-Inflammatory drug and the histamine H2-

antagonist ranitidlne. The ranitidine reduces the un
desirable ulcerogenic side-effects of certain non-ster-
oidal anti-inflammatory drugs and is especially useful 20 

when the medicament has to be administered over an 
extended period. 

The concept of combining an agent to reduce or 
inhibit the production of gastric acid with an analgesic 
In a single composition has, however, heretofore been 25 

overlooked as a method of treating overindulgence. 
Such a combination would be significant advance and 
meet a long felt need for treating the symptoms of 
overindulgence, permitting a single composition to 
more effectively treat all the symptoms concurrentiy. 30 

The foregoing object of fulfilling e long felt need 
for pharmaceutical compositions which can relieve 
the symptoms of overindulgence defined herein as 
headache and acid indigestion has now been accom-
plished In accordance with the compositions and 35 

methods of the present invention. 
In accordance with the purposes of the invention, 

as embodied and fully described herein, the Invention 
provides the use of a composition comprising: 

an analgesic effective amount of acatamlno- .w 
phen or a non-steroidal anti-inflammatory drug; and 

a gasb'ic acid Inhibiting effective amount of an 
H1 or H2 receptor blocker, a proton pump Inhibitor or 
a combination thereof for the preparation of a medi-
cament for use in the treatment of the effects of over- 45 

indulgence. 
In preferred embodiments the NSAID is selected 

from the group consisting of propionic acid derivatives 
Including Ibuprofen, fenoprofen, naproxen and keto-
prolan; fenamic acid derivatives, Including meclofe- so 
namate and mefenamic acids; oxicams, Including plr
oxicam; Indole acetic acids, Including indomethacin, 
sulindac, tolmetln; and pharmaceutically acceptable 
salt thereof. The preferred H1 or H2 or proton pump in-
hibitors are selected from the group consisting of the 55 

H2 recaptor blocking drugs cimetidine, ranitidine and 
famotldine; the proton pump Inhibitor drug omepra-
zole; and the H1 receptor blocking drugs, from the 

3 

group ethanolamines including diphenhydramine, di
menhydrinate, carbinoxamlne, from the group ethyle
nediamines, Including tripelennamine, pyrilamine, 
from the group alkylamines, Including chorphenira
mine, from the group piperazines, including hydroxy
zine, cyclizine, meclizine, from the group phenothla
zines, including promethazine. In more preferred em
bodiments the APAP or Ibuprofen are used in combin
ation with clmetidine. 

As embodied and broadly described herein, the 
invention may be used in methods for treating the 
symptoms of overindulgence comprising administer
Ing a combination pharmaceutical composition to a 
patient comprising an analgesic effective amount of 
APAP or an NSAID and a gastric acid Inhibiting effec
tive amount of an H1 or H2 blocker, a proton pump in
hibitor or a combination thereof as Is described 
above. 

Detailed Description of Preferred Embodiments of 
the Invention 

Reference will now be made In detail to preferred 
embodiments oft he invention, examples of which are 
illustrated in the following examples section. 

To achieve the object of the invention of providing 
a pharmaceutical composition for treating the symp
toms of overindulgence an analgesic effective 
amount of APAP or an NSAID is combined with a gas
b'ic acid inhibiting effective amount of an H1 or H2 
blocker or a proton pump inhibitor or a combination 
thereof. 

The treatment of overindulgence Ia directed to 
the symptomatic relief of the complaints of acid indi
gestion and headache. This requires the use of an 
agent which would treat the headache, abdominal 
discomfort and reduce the intraluminal gasb'ic acidity. 
Since no single agent has been found to be capable 
of treating the multiple symptons of overindulgence, 
a composition such as Is described In this Invention 
Is recommended. 

APAP, a well-known clinically proven analgesic 
and antipyretic, produces analgesia by elevating the 
pain threshold. APAP is indicated as an analgesic for 
both acute and chronic pain conditions, Including ar
thritic and rheumatic conditions involving musculos
keletal pain, headache, dysmenorrhea, myalgias and 
neuralgias. APAP is an extremely safe analgesic, 
rarely producing side-effects and Is especially well 
tolerated by aspirin-sensitive patients. (Seegars, A. J. 
M., L. P. Jager, and J. Van Noordwijk, 'Effects of Phe
nacetin Paracetamol and Caffeine on the Erosive Ac
tivity of Acetylsalicylic Acid in the Rat Stomach: Dose
Response Relationships, Time Course of Erosion De
velopment and Effects of Acid Secretion', J. Pharma
cal, 31:640-846, 1979), have shown that APAP de
creases the gasb'ic erosive activity of a strongly ulcar
ogenlc NSAID. (Stern, A. 1., D. L. Hogan, L. H. Kahn, 
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and J. 1. Isenberg, "Protective Effect of Acetamlno- preferably contain a combination of the following 
phen Against Aspirin- and Ethanol-Induced Damage compositions or their pharmaceutically acceptable 

•. 
to the Human Gastric Mucosa•, Gastroenterology, salts either acetaminophen from 500 to 1000 mg per 
86:728-733, 1984), have additionally shown that a dose or one ofseveral NSAJDs from the group of: pro-
single dose of APAP prevents a significant amount of 6 pionic acid derivatives including Ibuprofen (the tarm 
gastric mucosal damage caused by both aspirin and Ibuprofen Is meant to Include administration of both 
alcohol. Further, APAP Is particularly wall suited as the racemic mixture of R-and S-enantiomere and the 
an analgesic In patients with hemostatic disturbances substantially pure S-anantlomerwhich Is the analges-
as wall as In patients with upper gastrointestinal dis- lc active form of Ibuprofen) from 200 to 400 mg per 
orders including ulcers, gastritis and hiatus hernia. 10 dose; naproxan from 200 to 500 mg per dose; feno-

Aspirin and other NSAIDs are commonly used for profen from 200 to 600 mg par dose; katoprofen from 
the treatment of pain and inflammation of a variety of 50 to 300 mg par dose, meclofanamate from 50 to 400 
etiologies. The mechanism of action of this class of mg per dose, mefenamic acid from 250 to 500 mg per 
drugs is by inhibition of the enzyme of prostaglandin dose; piroxicam from 1 0 to 20 mg per dose; indome-
synthetase, both centrally and peripherally. The per- 15 thacln from 25to 200 mg per dose, sulindac from 150 
ipheral prostaglandin synthetase Inhibiting activity of to 400 mg per dose, tolmetin from 200 to 1200 mg per 
aspirin and other NSAIDs Is responsible for the anti- dose; In combination with the H2 receptor blocking 
inflammatory and analgesic activity as well as for drugs Including cimetldine from 150 to 800 mg per 
many of the varied side-effects ofthese drugs. Aspir- dose; ranitidine from 50 to 300 mg per dose; famotl-
in Is specifically excluded from this invention since 20 dine from 5 to 40 mg per dose; or in combination with 
aspirin, by itself, causes severe Inflammation of the the proton pump inhibitor drugs Including omeprazole 
gastric mucosa.ln the presence of alcohol, this effect from 100 to 500 mg per dose; and/or an H1 receptor 
of aspirin Is enhanced. Similarly, prolongation of blocking drug from the group ethanolamines lnclud-
bleeding time induced by aspirin, is enhanced in the ing diphenhydramine 25 to 200 rng per dose; dimen-
presence of alcohol (See Daykin, D., P. Janson and 25 hydrinete from 50 to 400 mg per dose, carbinoxemlne 
L. McMahon, "Ethanol Potentiation of Aspirin-In- from 4 to 6 mg per dose; from the group ethylenedia-
duced Prolongation of the Bleeding Time•, New Eng- mines including tripelennamine from 25 to 300 mg per 
land Journal of Medicine, 306:652-654, 1982). For dose; pyrilamine from 25 to 100mg per dose; from the 
these reasons aspirin is not a rational choice either group alkylamines including chorpheniramine from 2 
alone or In combination with other compositions for 30 to 24 mg per dose, from the group plperazlnes lnclud-
treating acid indigestion in general and as it relates to lng hydroxyzine from 25 to 100 mg per dose, cyclizine 
overindulgence. While other NSAIDs can by them- from 50 to 300 mg per dose, meclizlne from 8 to 400 
selves lead to increased stomach upset, this effect is mg per dose; and from the group phenothiazines in-
not as severe as with aspirin, and they are thus useful eluding promethazine from 12.5 to 50 rng par dose. 
in treating the symptoms of overindulgence in secor- 35 The dosage ranges described above are prefer-
dance with the combination composition oft he lnven- red adult doses and may vary depending upon the 
lion. age and weight of the patient as would be known by 

The presence of gastrin, acetylcholine and hlsta- those skilled In the pharmaceutical arts. Further, If a 
mine in the stomach Interacting wkh the histamine re- combination of, for example an H1 and H2 blocker is 
captor on the parietal cell results In the Increased sa- 40 used, the dosage for each may be reduced. 
cretion of hydrochloric acid. The activity of gastrin and To establish the efficacy of the composition of 
acetylcholine are believed to be Influenced by hlsta- this Invention In humans, patients suffering from the 
mine. Inhibition of the histamine receptor prevents symptoms of overindulgence which will include any of 
the attachment of histamine to the parietal cell and the constellation of signs of indigestion, upper ab-
subsequently Inhibits acid secretion. Omeprazole, a 46 domlnal discomfort, bloating, heartburn or pyrosis 
proton pump inhibitor, irreversibly inhibits the enzyme and headache can be administered acetaminophen 
responsible for acid production. or a non-steroidal anti-Inflammatory drug with and 

The histamine receptors are differentiated by the without histamine receptor blockers (H1 and/or H2 

class of Inhibitor so that while the acid secreting his- blocking agents). To determine efficacy, patients are 
tamlne receptor is called an H2 receptor with the in· 60 asked to subjectively estimate onset of relief, duration 
hibitors of this site being called the H2 receptor block- of relief and time to maximum relief. Appropriate stat-
er, the histamine H1 receptor site blockers comprise is tical methods are used to show that on the average, 
another class of antihistamine drugs. The combine- acetaminophen or non-steroidal anti-Inflammatory 
tion of H1 and H2 blockers can synergistically protect agents with H1 histamine and/or H2 histamine recap-
the gastrointestinal mucosa from the effects of cham- 65 tor blocking drugs are more efficacious. 
icelly induced damage such as occurs in alcohol and Since appropriate animal models for the evalua· 
food related overindulgence. tion of overindulgence are not available, studies will 

The composition of the present Invention shall not be conducted Involving laboratory animals. 
• 

4 
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Other ingredients both active and inactive can be 50 mg of ranitidine; and 
added to the combination pharmaceutical composl- other auxiliary agents and coloring agents. 
tions of the invention. For example, flavoring compo-

-. sitions are desirably added to chewable and liquid ExampleS: 
dosage forms. Further, antidiarrheal, antlflatulent, 5 

antispasmodic and/or anticholinergic compositions A tablet consisting of: 
may be added to the compositions of the invention to 200 mg of ibuprofen; 
reduce and relieve gastrointestinal distress, which 25 mg of diphenhydramine; and 
may be associated with acid indigestion. Examples of other auxiliary agents and coloring agents. 
antidiarrheals include loperamide, at:tapulgite, bis- 10 

muth subsalicylate, diphenoxylate HCI, polycarbo- ExampleS: 
phil, calcium polycarbophil and mixtures thereof. An 
example of an antiflatulent Is simethicone. Examples A tablet consisting of: 
of antispasmodics include phenobarbital dicyclomine 500 mg of acetaminophen; 
HCI, belladonna alkaloids, and atropine. 15 50 mg of renitidine; and 

other auxiliary agents and coloring agents. 
Examples 

Example7: 
The invention will now be illustrated by examples. 

The examples are to be read in conjunction with the 20 A tablet consisting of: 
detailed and general description above, provide fur- 500 mg of acetaminophen; 
ther understanding of the present invention and an 150 mg of cimetidine; 
outline of a process for preparing the compositions of 25 mg of diphenhydramine; and 
the invention. Examples 1-14 disclose various formu- other auxiliary agents and coloring agents. 
lations for preparing tablets or caplets in accordance 26 

with the Invention. Various conventional techniques Example 8: 
for preparing medicament tablets or caplets can be 
employed as would be known to those skilled In the A tablet consisting of: 
art as is disclosed for example by Remington's Phar- 200 mg of Ibuprofen; 
maceutical Sciences, Mack Publishing Co., Chapter 30 350 mg of cimetidine; 
90, 'Oral Solid Dosage Forms', pp. 1603-1632 25 mg of diphenhydramine; and 
(1985). other auxiliary agents and coloring agents. 

Example 1: Example 9: 
35 

A tablet consisting of: A tablet consisting of: 
500 mg of acetaminophen; 500 mg of acetaminophen; 
150 mg of cimetldlne; and 50 mg of ranitidlne; 
other auxiliary agents and coloring agents. 25 mg of diphenhydramine; and 

40 other auxiliary agents and coloring agents. 
Example 2: 

Example 10: 
A tablet consisting of: 

500 m9 of acetaminophen; A tablet consisting of: 
25 mg of diphenhydramine; and 45 200 mg of ibuprofen; 
other auxiliary agents and coloring agents. 50 mg of ranitidine; 

25 mg of diphenhydramine; end 
Example3: other auxiliary agents and coloring agents. 

A tablet consisting of: 50 Example 11: 
200 mg of Ibuprofen; 
150 mg of cimetidine; and A tablet consisting of: 
other auxiliary agents and coloring agents. 500 mg of acetaminphen; 

60 mg of omeprazole; and 
Example4: other auxiliary agents and coloring agents. 

A tablet consisting of: 
200 mg of Ibuprofen; 

5 
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Example 12: 

A tablet consisting of: 
200 mg Ibuprofen; 
60 mg omeprazole; and 
other auxiliary agents and coloring agents. 

Example 13: 

A tablet consisting of: 
500 mg acetaminophen; 
60 mg omeprazole; 
25 mg diphenhydramine; and 
other auxiliary agents and coloring agents. 

Example 14; 

A tablet consisting of: 
200 mg Ibuprofen; 
60 mg omeprazole; 
25 mg diphenhydramine; and 
other auxiliary agents and coloring agents. 

Various other dosage forms can be applied here
in such as a filled gelatin capsule, liquid emul
sion/suspension or chewable tablet form employing 
the dosage actives provided above or other dosage 
amounts in accordance with the present Invention. A 
liquid suspension of ibuprofen to which clmetidlne, di
phenhydramine, ranitidine or combinations thereof in 
the amounts provided above can be added to the Ibu
profen suspension disclosed in EP-A-90307001.9. 

Treating Patients for the Symptoms of 
Overindulgence 

A patient exhibiting the symptoms or suffering 
from the symptoms of overindulgence is treated by 
the oral administration of one tablet of the pharma
ceutical composition in accordance with any Of Exam
ples 1-14. 

For example, the pharmaceutical use oft he com
positions of the invention may be provided in a sus
tained release formulation for prolonged and/or night· 
ime treatment of the symptoms of overindulgence. 
Medical and pharmaceutical uses of the present in
vention can be accomplished by any clinical, medical 
and pharmaceutical methods and techniques as are 
presenHy or prospectively known to those skilled in 
the art. 

Claims 

1. Use of a composition comprising: 
an analgesic effective amount of acetami

nophen or a non-steroidal anti-inflammatory 
drug; and 

a gastrlc acid Inhibiting effecHve amount of 

6 

10 

15 

20 

25 

30 

35 

40 

45 

50 

6 

an H1 or H2 receptor blocker, a proton pump Inhib
Itor or a combination thereof for the preparation 
of a medicament for use in the treatment of the 
effects of over-Indulgence. 

2. Use Of a composition according to claim 1 where
in the non-steroidal anti-Inflammatory drug is a 
propionic acid derivaHve, a fenamic acid derive· 
live, an oxicam, an Indole acetic acid or a phar
maceutically acceptable salt thereof. 

3. Use of a composition according to claim 1 or claim 
2 wherein the acetaminophen or non-steroidal 
anti-inflammatory drug, selected from Ibuprofen, 
fenoprofen, naproxen, ketoprofen, meclofena
mate, mefenamic acid, piroxicam, indomethacin, 
sullndac, tolmetln, or a pharmaceutically accept
able salt thereof, Is combined with: 

one of the H2 recaptor blocking drugs cl
metldine, ranitidlne and famotidlne; 

the proton pump Inhibitor drug omepra
zole; or 

one of the H1 recaptor blocking drugs di
phenhydramine, dimenhydrinate, carblnoxamlne, 
trlpelennamlne, pyrilamine, chlorpheniramlne, 
hydroxyzine, cyclizine, meclizlne, promethazine; 

or a pharmaceutically acceptable salt 
thereof. 

4. Use of a composition according to eny one of 
claims 1 to 3 wherein the medicament contains: 

acetaminophen from 500 to 1000 mg per 
dose, ibuprofen from 200 to 400 rng per dose, 
naproxen from 200 to 500 mg per dose, fenopro
fen from 200 to 600 mg per dose, ketoprofen from 
50 to 300 mg per dose, meclofenamate from 50 
to 400 mg per dose, mefenamic acid from 250 to 
500 mg per dose, plroxlcam from 10 to 20 mg per 
dose, Indomethacin from 25 to 200 mg per dose, 
sulindac from 150 to 400 mg per dose, tolmetin 
from 200 to 1200 mg per dose or a pharmaceut
Ically acceptable salt thereof; 

In combination with: 
cimetidine from 150 to 800 rng per dose, 

ranltldine from 50 to 300 mg per dose, famotidlne 
from 5 to 40 mg per dose, omeprazole from 100 
to 500 mg per dose, diphenhydramine from 25 to 
200 mg per dose, dimenhydrinate from 50 to 400 
mg per dose, carbinoxamlne from 4 .to 8 mg per 
dose, tripelennamine from 25 to 300 mg per dose, 
pyrilamine from 25 to 100 mg per dose, chlorphe
niramine from 2 to 24 mg per dose, hydroxyzine 
from 25 to 1 00 rng per dose, cyclizine from 50 to 
300 mg per dose, mecllzlne from 8 to 400 mg per 
dose, promethazine from 12.5to 50 rng per dose, 
a pharmaceutically acceptable salt thereof or a 
combination thereof. 
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5. Use of e compos~ion according to any one of 
claims 1 to 4 wherein the compos~lon comprises 
fenoprofen, ketoprofen, meclofenamate, mefe
namic acid, plroxicam, indomethacin, sulindac, 
tolmetin or a pharmaceuUcally acceptable salt 6 

thereof, and 
(a) clmetidine, ranitidine or famotidine; or 
(b) diphenhydramine, dimenhydrinate, carbl
noxemlne, tripelennamine, pyrilamine, chlor-
phenlramine, hydroxyzine, cycJizine, mecli- 10 

zlne or promethazine; or 
(c) a combination of a drug from group (a) and 
a drug from group (b). 

6. Use of a compos~lon according to any one of 15 

claims 1 to 5wherein the composition comprises; 
a combination of acetaminophen and ci

metidine; 
a combination of ibuprofen and clmetidine; or 
a combination of naproxen and diphenhy- 20 

dramlne. 

7. Use of a compos~ion according to any one of 
claims 1 to 6, wherein the medicament is in oral 
tablet, caplet, chewable or liquid dosage form. 25 

PatantansprOcha 

1. Verwendung elner Zusammensetzung, umfas- so 
send: 

elne analgetlsch wirksame Menge 
Acetaminophen oder eines nichtsteroiden, 
entzOndurigshemmenden Arznelstoffes; und 

eine Magensliure inhibierende wirksame 35 

Menge eines H1- oder H:rRezeptorblocJkers, el-
nes Protonenpumpen-lnhibitora oder einer Kom
bination derselben zur Herstellung eines Medlka
ments zur Verwendung bel dar Behandlung dar 
Effekte von ObermiiBigem Genu B. 40 

2. Verwendung elner Zusammensetzung nach An
spruch 1, wobei dar nichtsterolde, entzOndungs
bemmende Arzneistoff ein Propionsliurederivat. 
eln Fenamlnsliurederivat, ein Oxlcam, eine lndol- 46 

esslgsliure oder ein pharmazeutisch vertrligli-
ches Salz devon ist. 

3. Verwendung elner Zusammensetzung nach An-
apruch 1 oder nach Anspruch 2, wobei das so 
Acetaminophen oder dar nlchtsteroide, entzOn
dungshemmende Arzneistoff, ausgewilhlt aus 
Ibuprofen, Fenoprofen, Naproxen, Ketoprofen, 
Meclofenamat, Mefenamlnsliure, Piroxicem, 
Indomethacin, Sullndac, Tolmetln, oder eln phar- 55 

mazautisch vertrligliches Salz devon, kombiniert 
lstmlt: 

elnem dar den HrRezeptor blocJklerenden 

7 

Arzneistoffe Cimetidin, Ran~idin und F amotidin; 
dam Protonenpumpen-lnhibltor-Arznel

stoff Omeprazol; oder 
einem der den H1-Rezeptor blocJkierenden 

Arzneistoffe Diphenhydramin, Dimenhydrinat, 
Carblnoxamin, Tripelennamin, Pyrilamin, Chlorp 
heniramin, Hydroxyzin, Cyclizin, Meclizin, 
Promethazln; 

oder einem pharmazeutisch vertrllglichen 
Salz devon. 

4. Verwendung einer Zusammensetzung nach ei
nem dar AnsprQche 1 bls 3, wobel das Medika
ment enthillt 

Acetaminophen von 500 bls 1000 mg pro 
Dosia, Ibuprofen von 200 bis 400 mg pro Dosis, 
Naproxen von 200 bis 500 mg pro Dosis, 
Fenoprofen von 200 bis 600 mg pro Dosia, 
Ketoprofen von 50 bis 300 mg pro Dosis, 
Meclofenamat von 50 bis 400 mg pro Dosis, 
Mefenaminsliure von 250 bis 500 mg pro Dosia, 
Piroxicam von 1 0 bis 20 mg pro Dosia, 
Indomethacin von 25 bis 200 mg pro Dosis, 
Sulindac von 150 bis 400 mg pro Dosis, Tolmetin 
von 200 bis 1200 mg pro Dosis oder elnem phar
mazeutlsch vertrliglichen Salz devon; 

in Kombinatlon mit: 
Cimetidin von 150 bis 800 Mg pro Dosis, 

Ranitidin von 50 bis 300 mg pro Dosis, Famotidin 
von 5 bls 40 mg pro Dosis, Omeprazol von 100 bis 
500 mg pro Dosia, Diphenhvdramin von 25 bis 
200 mg pro Dosis, Dimenhydrinat von 50 bis 400 
mg pro Dosia, Carblnoxamin von 4 bis 8 mg pro 
Dosis, Tripelennamin von 25 bis 300 mg pro Do
sis, PyrDamln von 25 bis 100 mg pro Dosis, 
Chlorpheniramin von 2 bls 24 mg pro Dosls, Hy
droxyzin von 25 bis 1 00 mg pro Dosis, Cycllzin 
von 50 bls 300 mg pro Dosis, Meclizin von 8 bis 
100 mg pro Dosis, Promethazin von 12,5 bis 50 
mg pro Dosls, elnem pharmazeutlsch vertrligll
chen Salz devon oder elner Komblnation devon. 

5. Verwendung einer Zusammensetzung nach einem 
dar Anspruche 1 bis 4, wobei die Zusammenset
zung Fenoprofen, Ketoprofen, Meclofenamat. 
Mefenaminsliure, Piroxicam, Indomethacin, 
Sulindac, Tolmetin oder eln pharmazeutisch ver
trligliches Salz devon und 

(a) Cimetidin, Ranltidin oder Famitidin; oder 
(b) Diphenhydramin, Dimenhydrinat. Carbin
oxamln, Tripelennamin, Pyrilamln, Chlorphe
niramin, Hydroxyzin, Cyclizin, Mecllzin oder 
Promethazin; oder 
(c) elne Komblnation dar Arzneistoffe von 
Gruppe (a) und einen Arzneistoffvon Gruppe 
(b) umfaBL 

6. Verwendung elner Zusammensetzung nach el-
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nem dar Anspriiche 1 bis 5, wobei die Zusam
mensetzung umfaBt: 

sine Kombination von Acetaminophen und 
Cimetidin; 

eine Kombinetion von Ibuprofen und 5 

Cimetidin; oder 
eine Kombinetion von Neproxen und 

Diphenhydramln. 

7. Verwendung einer Zusammensetzung nach ei- 10 

nem der Anspriiche 1 bls 6, wobel das ArzneimH-
tel in einer Dosierungsform als orale Tablette, 
Kaplette, zum Kauen oder fliissig vorliegt. 

Revendlcatlons 

1. Utilisation d'une composition comprenant : 
- una quantitll efficace d'un analgllslque at 

15 

d'aclltaminophllne ou d'un mlldicament 20 

antl-inflammatoire non-stllroidal ; 
• una quantitll efficace inhibant I' acid a gastri

que d'un agent bloquant de rllcepteur H1 ou 
H2, un inhibiteur de pompe de protons ou 

una combinalson de ceux-cl pour Ia prllpa- 25 

ration d'un mlldicament pour utilisation 
dans Ia traitement des effets de l'intempll

rance. 

2. Utilisation d'une composition salon Ia revendica- 30 

tion 1, dans laquelle Ia mlldicament anti
inflammatoire non-stllroidal est un dllrivll d'acide 
propionique, un dllrivll d'acide fllnamique, un oxi
came, un acid a aclltique Indole ou un sel pharma-
ceutiquement acceptable de ceux-ci. 35 

3. Utilisation d'une composition salon Ia revendica
tion 1 ou 2, dans laquelle l'aclltamlnophllne ou Ia 
mlldicamentanti-inflammatoire non-stllroidal, choi-
sl parmi l'ibuprofllne, Ia fenoprofllne, Ia naproxllne, 40 

Ia klltoprofllne, Ia mlldofllnamate, l'aclde mllfllna
mique, Ia plroxicarne, l'lndomllthacine, Ia sulindac, 
Ia tolmlltine, ou un sal pharmaceutiquement ac
ceptable de ceux-ci, est combinll avec : 

- un des mlldicarnents bloquant las rllcepteurs 45 

H, cimlltidine, ranitidine at famotidine; 
• Ia mlldicament lnhibiteur de pompe de pro

tons omllprazole ; ou 
• un des mlldlcaments bloquant las rllcepo 

teurs H1 diphenhydramine, dimenhydrina· 50 

te, carblnoxamine, trlplllennamine, pyrila
mine, chlorphllniramine, hydroxyzine, cycli-
zlne, mllclizine, promllthazlne ; 
ou un sal pharmaceutiquement accepta-

ble de ceux-cl. 55 

4. Utilisation d'une composition salon l'une quelcon
que des revendications 1ll3, dans laquelle le mil-

8 

dicament contient : 
de l'aclltamlnophllne de 500 ll 1000 mg 

per dose, de l'ibuprofllne de 200 ll 400 mg par 
dose, du naproxllne de 200 ll 500 mg par dose, 
du fllnoprofllne de 200 ll600 mg par dose, du kll

toprofllne de 50 ll 300 mg par dose, du mllclof& 
namate de 50 ll400 mg par dose, de l'acide m& 
fllnamique de 250 ll 500 mg par dose, du plroxi
came de 10 ll20 mg par dose, de l'lndomllthaclne 
de 25 ll 200 mg par dose, du sulindac de 150 ll 

400 mg par dose, du tolmlltine de 200 ll1200 mg 
par dose ou un sal pharmaceutiquement accepo 
table de ceux~l ; 

en combinaison avec : 
de Ia cimlltidine de 150 liSOO mg par dose, 

de Ia ranitidine de 50 ll300 mg par dose, de Ia fa
motidine de 5ll40 mg par dose, de l'omllprazole 
de 100 ll500 mg par dose, de Ia diphllnhydramine 
de 25 ll 200 mg par dose, de Ia dimenhydrinate 
de 50 ll 400 mg par dose, du carbinoxamine de 4 
liS mg par dose, du trlplllennamine de 25ll300 mg 
par dose, du pyrilamine de 25ll1 00 mg par dose, 
du chlorpMniramlne de 2ll24 mg par dose, de !'hy
droxyzine de 25ll1 00 mg par dose, du cyclizine de 

50 ll 300 mg par dose, du mllclizine de S ll400 mg 
par dose, du promllthazine de 12,5 ll 50 mg par 
dose, un sal pharmaceutiquement acceptable de 

ceux-cl ou una comblnaison de ceux-cl. 

5. Utilisation d'une composition selon l'une quelcon
que dea revendications 1 ll 4, dans laquelle Ia 
composition comprend du fllnoprofllne, klltoprof& 
ne, mlldofllnamate, acide mMllnamique, piroxica
me, indomllt hacine, sulindac, tolmlltine ou un sal 
pharmaceutiquement acceptable de ceux~i. at 

(a) de Ia cimlltidine, ranitidine ou famotidine ; 
ou 
(b) de Ia diphllnhydramine, dimllnhydrinate, 

carbinoxamina, triplllennamine, pyrilamine, 
chlorpMniramine, hydroxyzine, cyclizine, me. 
cllzine ou promllthazlne ; ou 
(c) una combinalson d'un mlldlcament du 
groupe (a) at d'un mlldicament du groupe (b). 

6. UtDisatlon d'une composition salon l'une quelcon
que des revendications 1 ll 5, dans laquelle Ia 
composition comprend : 

una combinaison d'aclltaminophllne at de 
clmlltidine ; 

una combinaison d'ibuprofllne at de elm& 
tldine; ou 

una combinaison de naproxllne at de di
pMnhydramlne. 

7. UtDisatlon d'une composition salon l'une quelcon
que des revendications1 liS, danslaquelle Ia mll
dicament est sous forme de dosage liquids ou ll 
croquer, en comprimll oral . 
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Description 

[0001) The present invention relates to improvements in the treatment of inflammatory conditions and for analgesia. 
More particularly it relates to the co-administration of a non-steroidal anti-inflammatory drug with a saH formed between 

-, 5 ranitidine and a complex of bismuth with a carboxylic acid. 
[0002) Systemic non-steroidal anti-inflammatory drugs, such as aspirin, indomethacin, ibuprofen and piroxicam, are 
known to give rise to undesirable side effects. In particular, they are known to be ulcerogenic and can thus, for example, 
give rise to gastric and/or duodenal ulceration when administered orally. This side effect may be further enhanced in 
combination with other factors such as stress and smoking. Since in some treatments these compounds may have to 

10 be used for an extended period, such side effects can prove a serious disadvantage. 
[0003) G8-A-2105193 relates to a pharmaceutical composition comprising a systemic non-steroidal anti-inflamma
tory drug together with the histamine H2-antagonist ranitidine or physiologically acceptable salts thereof. The histamine 
H2-antagonist reduces gastric mucosal lesions caused by the anti-inflammatory drug. 
[0004) In our UK Patent Specffication No. 22209378 we describe and claim salts formed between ranitidine and a 

15 complex of bismuth with a carboxylic acid, particularly tartaric acid and, more especially, citric acid. One such salt is N
[2-U[5-[(dimethylamino)methyij-2-furany1]methy1]thio)ethyij-N'-methy1-2-nitro-1 , 1-ethenediamine 2-hydroxy-1 ,2,3-pro
panetricarboxylate bismuth (3+) complex, also known as ranitidine bismuth citrate. 
[0005] The salts disclosed in UK Patent SpecHication No. 2229378 possess the H2·antagonist antisecretory proper
ties associated with ranitidine, together with antibacterial activity against He!icobacter pylori (formerly Carnohylobacter 

20 m1Qri). In addition, such salts possess cytoprotective properties, and display activity against the human gastric pepsins 
with preferential inhibition of pepsin 1, a pepsin enzyme associated with peptic ulcer. The saHs disclosed in UK Patent 
SpecHication No. 22209378 thus possess a particularly advantageous combination of properties for the treatment of 
gastrointestinal disorders, especially peptic ulcer disease (e.g. gastric and duodenal ulceration) and other gastroduo
denal conditions, for example gastritis and non-ulcer dyspepsia. 

25 [0006] Tests in animals and humans have now shown that mucosal lesions of the gastrointestinal tract caused by non
steroidal anti-inflammatory drugs are significantly reduced by administering ranitidine bismuth citrate. In particular, we 
have demonstrated in rats the ability of ranilidine bismuth citrate to prevent indomethacin induced gastric antral ulcera· 
lion using a modffication of the method of Satoh ll1..iil .• Gastroenterology (1981 ), a!. 719-725. In this test ranitidine bis· 
muth citrate was markedly more potent than both ranitidine hydrochloride and tripotassium dicitrato bismuthate as 

Jo DeNol"'. A recen~y published human clinical study (N. Hudson mJil., Gut 1992, aa supplement, s47) also demonstrates 
that ranitidine bismuth citrate confers substantial protection from aspirin-induced injury to the gastric mucosa. 
[0007) The present invention thus provides, in one aspect, the use of (i) ranitidine bismuth citrate and (ii) a non-ster· 
oidal anti-inflammato"ry drug in the manufacture of medicaments for simultaneous, separate or sequential use in treating 
or preventing inflammatory conditions or for analgesia. 

35 [0008] In a further, or alternative, aspect the present invention provides the use of ranitidine bismuth citrate in the 
manufacture of medicaments to prevent gastrointestinal damage caused by non-steroidal anti-inflammatory drugs. 
[0009] Combination therapy according to the present invention may be used in the treatment of inflammatory condi
tions, particularly acute and chronic musculo-skeletal inflammatory conditions such as rheumatoid and osteo-arthritis 
and anky1osing spondylitis and for analgesia in conditions such as dysmenorrhoea, especially where the use of the anti-

40 inflammatory drug is limited by gastrointestinal side effects. As stated above, co-administration of ranitidine bismuth cit
rate with a systematic non-steroidal anti-inflammatory drug may also be used to prevent gastrointestinal damage 
caused by non-steroidal anti-inflammatory drugs. Such gastrointestinal damage includes duodenal and/or gastric ulcer
ation, non-steroidal anti-inflammatory drug associated gastritis and gastric erosions, and non-steroidal anti-inflamma
tory drug associated mucosal damage to the small intestine. 

45 [001 0] Suitable systemic non-steroidal anti-inflammatory drugs which may be employed in the invention generally also 
show analgesic activity and include, for example, aspirin, indomethacin, ibuprofen, piroxicam, fenoprofen, ketoprofen, 
naproxen, mefenamic acid, diflunisal, benory1ate, azapropazone, diclofenac, fenbufen, feprazone, fenclofenac, 
flulenamic acid, flurbiprofen, oxyphenbutazone, phenylbutazone, sulindac and tolmetin. 
[0011] The ranitidine bisnurth citrate and the anti-inflammatory drug are preferably co-administered in the form of sap-

50 arate pharmaceutical compositions for simuHaneous and/or sequential use. Alternatively the ranitidine bismuth citrate 
and the anti-inflammatory drug may be administered as a single pharmaceutical composition for oral use comprising 
effective amounts of the active ingredients. 
[0012] Thus, according to a further aspect, the invention provides a product containing (i) ranitidine bismuth citrate 
and (ii) a non-steroidal antiinflammatory drug as a combined preparation for simultaneous, separate or sequential use 

55 in treating or preventing inflammatory conditions or for analgesia. 
[0013] When the ranitidine bismuth citrate and the non-steroidal anti-inflammatory are administered as separate prep
arations, the anti-inflammatory may be provided in any convenient formulation, such as in the manner known in the art 
and/or commercially for the compound concerned. Administration of both the ranitidine bismuth citrate and the non-

2 
 
 
Page 531 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



,, 
EP 0 550 083 81 

steroidal anti-inflammatory by the oral route is preferred, although the anti-inflammatory, where appropriate, may also 
be given by another route, for example parenterally (e.g. intravenously) or rectally (e.g. by suppository). 
[0014) The ranitidine bismuth citrate may conveniently be formulated as tablets (including chewable tablets), capsules 
(of either the hard or soft type), or as a liquid preparation, as described for example in UK Patent Spec~ication Nos. 

• 5 22209378 ard 2248185A. Tablets are generally preferred. 
[0015] As stated hereinabove, ranitidine bismuth citrate and the non-steroidal anti-inflammatory drug may be admin
istered as a single pharmaceutical composition for oral use. Thus, according to a further aspect the invention provides 
a pharmaceutical composition, for oral use in human or veterinary medicine, comprising ranitidine bismuth citrate and 
a non-steroidal anti-inflammatory drug, together, where appropriate, with a pharmaceutically accaptable carrier or 

'o excipient. 
[0016] Suitable additional carriers or excipients include binding agents (e.g. pregelatinised maize starch. polyvinylpyr· 
rolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or calcium hydrogen phos· 
phate); lubricants (e.g. magnesium stearate, talc or silica); di&integrants (e.g. starch or sodium starch glycollate); or 
wetting agents (e.g. sodium Iaury! sulphate). An alkaline salt of the type described in UK Patent Spec~ication No. 

15 2248185A may be added to improve the rate of disintegration and/or dissolution of the composition. 
[0017] The compositions may be prepared according to conventional techniques well known in the pharmaceutical 
irdustry. Thus, for example, the ranitidine bismuth citrate and the non-steroidal anti-inflammatory drug may be admixed 
together, ~desired, with suitable carriers or excipient&. Tablets may be prepared, for example, by direct compression or 
wet granulation of such a mixture. Capsules may be prepared by filling the blend along with suitable carriers or excipi· 

20 ents into gelatin capsules, using a suitable filling machine. Tablets may be coated by methods well known in the art. The 
preparations may also contain flavouring, colouring and/or sweetening agents as appropriate. 
[0018] When ranitidine bismuth citrate ard the non-steroidal anti-inflammatory drug are administered as a single 
pharmaceutical composition for oral use the composition is preferably in the form of a capsule or, more particularly, a 
tablet. 

25 [0019) The compositions for use according to the invention may, if desired. be presented in a pack or dispenser device 
which may contain one or more unit dosage forms containing the active Ingredients. The pack may for example com
prise metal or plastic foil, such as a blister pack. Where the ranilidine bismuth citrate and the non-steroidal anti-inflam· 
matory drug are intended for administration as separate compositions these may be presented in the form of, for 
example, a twin pack. 

30 [0020) Thus. according to a further aspect the present invention provides a twin-container pack for use in treating or 
preventing inflammatory conditions or for analgesia, one of the containers containing ranitidine bismuth citrate and the 
other containing a non-steroidal anti-inflammatory drug. 
[0021) The doses at which the ranilidine bismuth citrate and the non-steroidal anti-inflammatory may be administered 
to man (of approximately 70kg body weight) will depend on the route of administration of the anti-inflammatory and on 

35 the nature and severity of the condition being treated. It will also be appreciated that it may be necessary to make rou· 
tine variations to the dosage depending on the age and weight of the patient. 
[0022) A proposed dosage of ranitidine bismuth citrate for use according to the invention is 150rng to 1.5g, preferably 
200 • aoomg per unit dose. The unit dose may be administered, for example, 1 to 4 times per day, preferably once or 
twice per day. 

40 [0023) The non-steroidal anti-inflammatory may conveniently be administered at doses within the normal dosage 
range at which the compound is therapeutically effective, ·for example SOmg-1 g of aspirin, 10 ·1 00 mg of indomethacin, 
5 ·50 mg of piroxicam, 100-500mg of ibuprofen and 200·800mg of mefenamic acid per dosege unit taken one or more 
times daily in accordance with the normal dosage regime for the drug in question. 
[0024) In a further aspect, the present invention provides a method of treating inflammatory conditions or for analgesia 

45 in a human or animal subject, which comprises administering to said subject effective amounts of ranitidine bismuth cit· 
rate and a non-steroidal anti-inflammatory drug. 
[0025) In anofher, or a~ernative, aspect the present invention provides a method of treating gastrointestinal damage 
caused by non-steroidal anti· inflammatory drugs in a human or animal subject, which comprises administering to said 
subject an effective amount of ranitidine bismuth citrate. 

so [0026] References herein to treatment include prophylactic treatment as well as the alleviation of acute symptoms. 
[0027] The methods of the present invention comprise administering the non-steroidal anti-inflammatory drug and 
ranilidine bismuth citrate either concurrently or non-concurrently. JIJ!. used herein, concurrent administration means that 
the agents are given within 24 hours of each ofher. whereas non-concurrent administration means that the agents are 
given more than 24 hours apart. When the agents are administered concurrently, it may be preferable to administer the 

55 agents within about 1 hour of each other or, more preferably, within about 5 minutes of each other. 
[0028] For the methods of the present invention, the duration of administration of the agents during either concurrent 
or non-concurrent dosing will vary according to the specific condition being treated. 
[0029] The following examples illustrate pharmaceutical compositions for oral use containing both ranitidine bismuth 
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citrate and a suitable non-steroidal anti-inflammatory drug. 

Exarnole 1 

-. 5 TABLETS 

[0030] 

10 

mgllablet 

(a) Ranitidine bismuth citrate 400.00 

Ibuprofen 400.00 
15 

Lactose 200.00 

Hydroxypropyl methylcellulose 5.00 

Sodium starch glycollate 30.00 

20 Magnesium stearate 10.00 

Compression weight 1045.00 

[0031) The ranitidine bismuth citrate and ibuprofen are sieved through a 250 J.I1T1 sieve and blended with the lactose. 
25 This mix is granulated with a solution of the hydroxypropyl methylcellulose. The granules are dried, screened and 

blended with the sodium starch glycollate and the magnesium stearate. The lubricated granules are compressed into 
tablets using 15.0mm punches. 

30 

35 

40 

45 

50 

55 

mgltablet 

(b) Ranitidine bismuth citrate 400.00 

Indomethacin 50.00 

Microcrystalline cellulose 114.00 

Anhydrous sodium cart:lonate 30.00 

Magnesium stearate 6.00 

Compression weight 600.00 

[0032) The ranitidine bismuth citrate and indomethacin are blended with the microcrystalline cellulose, sodium car
bonate and magnesium stearate and compressed using 12.5mm punches. 
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Example 2 

CAPSULES 

•. 5 [0033] 

10 

15 

20 

25 

30 

35 

CapSule 

(a) Ranitidine bismuth citrate 200.00 

Ibuprofen 400.00 

Starch 1500'' 196.00 

Magnesium stearate 4.00 

Fill weight 800.00 

•• A lam of d~ectly compressible starch sup
plied by Colorcon Ltd, Orpington, Kent. 

[0034] The ranitidine bismuth citrate and ibuprofen are sieved through a 250 ~m sieve and blended with the Starch 
1500 and magnesium stearate. The resultant mix is filled into size 0 hard gelatin capsules using a suitable !~ling 
machine. 

mg/capsule 

(b) Ranitidine bismuth citrate 200.00 

Indomethacin 50.00 

Starch 1500 48.50 

Magnesium stearate 1.50 

Fill weight 300.00 

[0035] The ranitidine bismuth citrate and indomethacin are sieved through a 250 ~m sieve and blended with the 
Starch 1500 and magnesium stearate. The resultant mix is filled into size 2 hard gelatin CapSules using a suitable filling 

40 machine. 

45 

Example 3 

INHIBITION OF INDOMETHACIN-INDUCED GASTRIC LESIONS IN THE RAT 

[0036] The ability of ranitidine bismuth citrate to prevent indomethacin-induced gastric antral ulceration was compared 
with that of ranitidine hydrochloride and De-Nol'w. 
[0037] Female rats, which had been lasted for 24 hours and then re-fed, received ranitidine bismuth citrate (1 to 
100mg/kg), ranitidine hydrochloride (10 to 100mg/kg) or De·Nol'w (3 to 100mglkg) by oral gavage. Ranitidine bismuth 

50 citrate was administered as a suspension and the other test compounds as solutions. Thirty minutes after dosing with 
the test compound, animals received indomethacin (60mg/kg sc) as an ulcerogenic stimulus and after a further 6 hours 
the animals were killed and the antral region assessed macroscopically for damage. 
[0038) Results are presented in the table below. Ranitidine bismuth citrate produced a dose-related inhibition of 
indomethacin-induced lesions and was relatively potent, an ED50 value of 4.5mg/kg po being calculated. Ranitidine 

55 hydrochloride and De·Nol'w were markedly less potent. 
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ED50 Values for Inhibition of Indomethacin - Induced Antral Ulceration 

Compound Ranitidine Bismuth Citrate Ranitidine Hydrochloride De-Nol'w 

ED50 mg/kg p.o. 4.5 23.4 43.2 

95% confidence limits 0.5. 10.7 16.0. 33.0 23.6. 93.0 

Claims 

1. The use of (ij ranitidine bismuth citrate and 00 a non-steroidal anti-inflammatory drug in the manufacture of medi· 
caments for simultaneous, separate or sequential use in treating or preventing inflammatory conditions or for anal· 

t5 gesia. 

2. The use of ranitidine bismuth citrate in the manufacture of medicaments to prevent gastrointestinal damage caused 
by non-steroidal anti-inflammatory drugs. 

20 3. The use according to Claim 1 in which the compounds (ij and (iij are presented as separate compositions for said 
use. 

4. A use according to any one of Claims 1 to 3 wherein the non-steroidal anti-inflammatory drug is selected from aspi· 
rin, indomethacin, ibuprofen, piroxicam, fenoprofen, ketoprofen, naproxen, mefenamic acid, d~lunisal, benorylate, 

25 azapropazone, diclofenac, lenbufen, feprazone, lenclofenac, flufenamic acid, llurbiprofen, oxyphenbutazone, phe· 
nylbutazone, sulindac and tolmetin. 

5. A use according to any preceding claim in which compounds (il and (iil are in forms suitable for oral administration. 

30 6. A use according to any preceding claim in which compound (il is formulated as a tablet. 

7. A use according to claim 6 in which compound (il is suitable for administration at a dosage of 200 • 800mg per unit 
dose. 

35 8. A product containing compounds (il and Oil as defined in Claim 1 as a combined preparation for simultaneous, sep
arate or sequential use in treating or preventing inflammatory conditions or for analgesia. 

40 

9. A pharmaceutical composition. for oral use, which comprises both a compound (ij and a compound (iil as defined 
in Claim 1, optionally together with suitable pharmaceutical carriers or excipients. 

10. A product as claimed in Claim 8 or a composition as claimed in Claim 9 in which the non-steroidal anti-inflammatory 
drug is as defined in Claim 4. 

11. A product as claimed in Claim 8 or Claim 10 in which compounds (il and OQ are formulated as defined in any one 
45 of Claims 5 to 7. 

12. A composition according to Claim 9 or Claim 1 o. in association with instructions for the use of both compound Oij 
and compound Oil In treating or preventing inflammatory conditions or for analgesia. 

so 13. A twin-container pack lor use in treating or preventing inflammatory conditions or for analgesia, one of the contain· 
ers containing compound (ij and the other oontainng compound (iij as defined in any one of claims 1, 4, 5, 6 or 7. 

55 

14. A pack according to Claim 13. in association with instructions for the use of both compound (il and oompound Oil 
in treating or preventing inflammatory oonditions or for analgesia. 

15. A method lor the preparation of a composition according to Claim 9 or Claim 10 which comprises admixing com· 
pounds (il and (iQ optionally together with suitable pharmaceutical carriers or excipients. 
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PatentansprOche 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Verwendung von (i) Ranitidin·Bismutcitrat und (ii) einem nicht-steroidalen entzOndungshemmenden Arzneistoff zur 
Herstellung von Medikamenten zur glaichzeitigan, separaten oder aufeinanderfolgenden Verwendung bei dar 
Behandlung oder Vorbeugung entzOndlichar Zustande oder zur Analgesia. 

Verwendung von Ranilidin·Bismutcitrat zur Herstellung von Medikamenten zur Vorbeugung gastrointastinalar 
Schadigung, verursacht durch nicht·steroidale entzundungshammende Arzneistoffe. 

Verwendung gemaB Arispruch 1, worin die Verbindungen (i) und ~i) als separate Zusammensetzung en fOr die Ver· 
wendung angebolen werden. 

Verwendung gemaB einem der AnsprOche 1 bis 3, worin der nicht·steroidale entzOndungshemmende Arzneistoff 
ausgawahlt ist aus Aspirin, Indomethacin, Ibuprofen, Piroxicam, Fenopro£en, Ketoprolen, Naproxen, Mefenamin· 
saure, Qijlunisal, Benorylat, Azapropazon, Diclofenac, Fenbufen, Feprazon, Fenclofenac, Flufenaminsaure, Flurbi· 
profen, Oxyphenbutazon, Phenylbulazon, Sulindac und Tolmetin. 

Verwendung gemaB einem der vorhergehenden AnsprOche, worin die Verbindungen (i) und ~i) in zur oralen Ver· 
abreichung geeigneten Forman sind. 

Verwendung gamaB einem der vorhergehenden AnsprOche, worin die Verbindung (i) als Tablette lormuliart ist. 

Verwendung gemaB Anspruch 6, worin die Verbindung (i) zur Verabreichung mit einer Dosierung von 200 bis 800 
mg je Einheilsdosis geeignet ist. 

Produkl, enthaltend die Verbindungen (Q und (iQ, wie in Anspruch 1 deliniert, als eine kombinierte Zubereitung zur 
gleichzeitigen, separaten oder aufeinanderlolgenden Verwendung zur Behandlung oder Vorbeugung entzOndlicher 
Zustande odar zur Analgesia. 

30 9. Pharmazeu1ische Zusammensetzung zur oral en Verwendung, die sowohl eine Verbindung (i) als auch eine Verbin· 
dung ~i) umfaBt, wie in Anspruch 1 definiert, gegebenenfalls zusammen mil geeigneten pharmazeutischen Trag ern 
oder Arzneimittelzusatzstoffen. 

10. Produkl gemaB Anspruch 8 oder Zusammensetzung gemaB Anspruch 9, worin der nicht-steroidale entzOndungs· 
35 hemmende Arzneistoff wie in Anspruch 4 definiert ist. 

11. Produkl gemaB Anspruch 8 oder Anspruch 10, worin die Verbindungen (i) und (ii) wie in einem der AnsprOche 5 
bis 7 dSiiniert lormuliert sind. 

40 12. Zusammensetzung gemaB Anspruch 9 oder 10 in Verbindung mit Anweisungen zur Verwendung sowohl der Ver· 
bindung (Q als auch dar Verbindung (iQ zur Behandlung oder Vorbeugung entzOndlicher Zustande oder zur Anal· 
gesie. 

13. Paar-Behalterpackung zur Verwendung zur Behandlung oder Vorbeugung entzOndlicher Zustande oder zur Anal-
45 gesie, wobei einer der Behalter die Verbindung (i) enthafi und der andere Behalter die Verbindung (iQ enthalt, wie 

in einem der AnsprOche 1, 4, 5, 6 oder 7 deliniert. 

50 

14. Packung gemaB Anspruch 13 in Verbindung mit Anweisungen zur Verwendung sowohl der Verbindung (i) als auch 
der Verbindung (iQ zur Behandlung oder Vorbeugung entzOndlicher Zustande oder zur Analgesia. 

15. Verlahren zur Herstellung einar Zusammensetzung gemAB Anspruch 9 oder 10, welches das Vermischen der Ver
bindungen (i) und (iQ umfaBt, gegebenenfalls zusammen mil geeignetan pharmazeutischen Tragern oder Arznei
mittelzusatzstoffen. 

55 Revendlcatlons 

1. Utilisation de (Q citrate de ranilidine bismuth et (ii) d'un mlldicament anti-inflarnrnatoire non sMrolde dans Ia fabri
cation de mlldicaments pour une utilisation simultanlle, separlle ou sllquentielledans le traitement ou Ia prllvention 
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des etats inflammatoires ou pour l'analg6sie. 

2. Utilisation de citrate de ranitidine bismuth dans Ia fabrication de medicaments pour empflcher les alterations gas
trointestinales provoqu6es par les medicaments anti-inflammatoires non st6roldes. 

3. Utilisation suivant Ia revendication 1, dans laquelle les composes (i) et (iij sont pr6sentes sous Ia forme de compo
sitions separ6es pour ladite utilisation . 

4. Utilisation suivant l'une quelconque des revendications 1 A 3, dans laquelle le medicament anti-inflammatoire non 
10 steroTde est choisi parmi l'aspirine, l'indomethacine, !'ibuprofen, le piroxicam, le fenoprofen, le cetroprofen, le 

naproxene, l'acide mefenamique, le diflunisal, le benorylate, l'azapropazone, le diclofenac, le fenbufen, Ia lepra
zone, le fenclolenac, l'acide llufenamique, le flurbiprolen, l'oxyphenbutazone, Ia ph6nylbutazone, le sulindac et Ia 
tolmetine. 

15 5. Utilisation suivant l'une quelconque des revendications pr6cedentes, dans laquelle las composes (i) et (ii) son! 
sous des formes destin6es A !'administration orale. 

20 

6. Utilisation suivant l'une quelconque des revendication& pr6cedentes, dans laquelle le compost! (i) est formul6 sous 
Ia forme d'un comprim6. 

7. Utilisation suivant Ia revendication 6, dans laquelle le compost! (i) est destin6 A !'administration a un dosage de 
200-800 mg par dose unitaire. 

8. Produit contenant des composes (ij et (ii)tels que dtlfinis a Ia revendication 1 sous Ia forme d'une preparation com-
25 bin6e pour une utilisation simultan6e, s(!par6e ou sl!quentielle dans Ia traitement ou Ia prtlvention des 6tats inflam

matoires ou pour l'analgesie. 

9. Composition pharmaceutique, pour l'utilisation orale, qui comprend a Ia lois un compost! (i) et un compost! (ii) leis 
que dtlfinis A Ia revendication 1, t!ventuellement en m~e temps qu'avec des supports ou excipients pharmaceu-

30 tiques appropri6s. 

10. Produit suivantla revendication 8 ou composition suivant Ia revendication 9, dans lequelle medicament anti-inflam
rnatoire non steroids est tel que dtlfini a Ia revendication 4. 

35 11. Produit suivantl'une ou l'autredes revendications 8 et 10, dans lequelles composes OJ et Oil sent formulas leis que 
dtlfinis dans l'une quelconque des revendications 5 a 7. 

12. Composition suivant l'une ou l'autre des revendications 9 et 10, en association A des instructions pour !'utilisation 
a Ia lois de compost! (i) et de compost! (ii) dans le traitement ou Ia prtlvention des 6tats inflamrnatoires ou pour 

40 !'analgesia. 

45 

13. Emballage a deux r6cipients utilisable dans le traitement ou Ia pr6vention des 6tats inflammatoires ou pour l'anal
gesie, l'un des r6cipients contenant le compost! (ij etl'autre contenant le compost! (ii) tels que dtlfinis dans l'une 
quelconque des revendications 1, 4, 5, 6 et 7. 

14. Emballage suivant Ia revendication 13, en association a des instructions pour !'utilisation a Ia lois de compost! (ij et 
de compos6 Qi) dans le traitement ou Ia pr6vention des 6tats inflammatoires ou pour l'analg6sie. 

15. Procedtl de pr(!paration d'une composition suivant l'une ou l'autre des revendications 9 et 10, qui comprend le 
so mtllange des composes (ij et (iij 6ventuellement en mAma temps qu'avec des supports ou excipients pharmaceu

tiques appropries. 

55 
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Beschreibung 

Die vorliegende Erfindung betriffi eine neue pharma7.eutische Zuhereitung 1.ur oralen Verahreichung. Sie enthalt als 
Wirkstoff wcnigstcns cine siiurclabilc hctcrozyklischc Vcrbindung, wic cincn Protoncnpumpcninhihitor, wohci Orncpr•· 

5 zol besondcrs bevorzugt ist. Die ertindungsgemii.Be pharmazeutische Zubereitung ist insbesondere bestimmt zur Behand
lung von Storungen oder Krankheiten des Uastrointestinaltrakts. Weiterhin betrifft die vorliegende Ertindung ein Verfah· 
ren zur Herstellung dieser neuen phannazeutischen Zubereitung. 

Protonenpurnpeninhibitoren werden allgemein zur Hemmung der Magensauresekretion sowohl bei Siiugetieren als 
auch bei Menschen eingesetzt. 

tO Allgemein Werden sie zur Priivention und Behandlung von Storungen oder Krankheiten, die bei der Magensauresekre-
tion auftreten, verwendet, einschlielllich z. B. Osophagitis, Gastritis, Duodenitis, gastrischem Ulkus und duodenalem Ul· 
kus. Weiterhin konnen Protonenpumpeninhibitoren zur Behandlung von anderen gastrointestinalen Storungcn eingesetzt 
wcrdcn, bci dcncn crwUnscht isl, daB cine Sckrction dcr Magcnsaurc unlcrblcibt, z. B. bci Paticntcn, die sich cincr The· 
rapic mit nichtsteroidalen Antiphlogistika (NSAID) unterziehen. Weiterhin sind Protonenpumpeninhibitoren nlitzlich bei 

ts der Behandlung von Heliobakter-Infektion und damit in Zusammenhang stehenden Krankheiten. 
Bekannte Protonenpumpeninhibitoren, die unter ihrem INN Narnen bekannt sind, sind z. B. Omeprazol, Lansoprazol, 

Pantoprazol, Pariprazol, Leminoprazol. 
Geeignele Protonenpumpeninhibitoren sind z. B. in EP-A!-0005129, EP-Al-174 726, EP-Al-166 287, 

GB 2 163 747, WO 90/06925, W091/19711. WO 91/!9712 beschrieben. 
20 Die untcr dcm gcncrischcn Namcn Omcprazol bckanntc Substanz (5-Mcthoxy-2·[[(4-mcthoxy-3,5-dimcthyl-2-pyridi· 

nyl)methyl]sulfinyi)·IH·bcnzimidazol ist in EP-A 1-0 005 129 beschrieben. Bestimmte Omeprazolsalze einschlieBiich 
alkalischer Omeprazolsalze sind in EP-A-0 124 495 und in WO 95/01977 beschrieben. Weiterhin sind Salze von einzel
nen Omeprazolenantiomeren in WO 94/27988 beschrieben, 

Protonenpumpeninhibitoren und insbesondere Omeprazol sind jedoch unter Feuchtigkeits- und SaureeinftuG extrem 
25 instabil. Z.B. liegt die Halbwenszeit des Abbaus von Omeprazol in wlisserigen Losungen, die ph· Wene von weniger als 

drci aufwciscn, bci wcnigcr als zchn Minutcn. Dcr Abbau von Omcprazol win! von Sauren katalysicrt, wahrcnd alkali
schc Vcrbindungen zu cincr Stabilisierung ftihrcn (sichc WO 96/24338). Die Stabilitat von Omeprazol wird cbcnfalls 
durch Warme, organiscbe LOsungsmittel und in gewisser Weise durch Tageslicht becintluBt. 

Aufgrund der vorgenanntcn Stabilitiitsprobleme muB der Protonenpumpeninbibitor und insbesondere Omeprazol in 
30 Form von magensaftresistenten Zubereitungcn verabreicht werden. Aile bishcrigen Ansiitze zur oralen Verabreichung 

von Protonenpumpeninhibitoren liisen dieses Problem Uber Dareichungsfonncn, bei denen der Protonenpumpeninhibitor 
hzw. das Omcprazol mit FcsL,Ioffcn ~.u fcstcn Ar1.ncifonncn vcrarbcitct win!. Bcispiclswcisc scicn hicr US-4,853,230 
sowie WO 96/24338 genannt. Ebcnso wie in US-4,786,505, EP-0 277 741 und EP-A-0 342 522 wcrden in der Patentli· 
teratur Zubereitungen beschrieben, die im wesentlichen aus einem festen Kern bestehen, in dem Omeprazol als stabili· 

35 sienes Alkalisalz formulien ist. Dieser Omeprazol-Kern kann von mehreren Schichten geschUtzt werden. 
WO 96/01623 beschreibt Omeprazoltabletten mit verziigener Wukstofffreisetzung, bestehend aus einem Omeprazol

Kcrmnatcrial und darlihcrlicgcndcn Bcschichtungsschichtcn. Dicsc Hlillc kann aus cin odcr rnchrcrcn Schichtcn bcst.c· 
hen, wobei insbesondere cine Methacrylsaurecopolymer (L3UD-55)-Schicht verwendet wird. 

Daher ist es Aufgabe der Ertindung, cine neue pbarmazeutiscbe Zubercitungsform zur oralen Verabreichung, enthal-
40 tend als Wirkstoff wcnigstens einen Protoneninhibitor und insbesondere Omeprazol, bereitzustcllen, wobei der Proto

nenpumpeninhibitor bzw. Omeprazol nicht mehr mit Feststoffen zu festen Arzneimitteln verarbeitet werden muB. Wei· 
tcrhin soli cin Vcrfahrcn zur Hcrstcllung dicscr ncuen pharmazcutischen Zubcreitung angcgcbcn wcrdcn. 

Diese Aufgabc wird durch die neue pharmazeutiscbe Zubereitung zur oralen Verabreichung gem. Anspruch I geliist. 
Die ertindungsgemaBe Zubereitung besteht aus einer gefilllten nahtlosen Kapsel, die ein KapselfUIImaterial d. h. einen 

45 In halt und einen Film zum Bcscbichten des Inhalts enthii.lt. Der In halt des KapsclfUllmaterials besteht aus dem wenig
st.ens eincn Wirkstoff, der in eincm Uisungs· umV<xler Suspemliertnittcl geliisl bzw. suspendiert ist und ggf. pharmazeu
tisch akzcptablcn Tragcrstoffcn sowic liblichcn Zusatz· und Hilfssubstanzcn. Die crfindungsgcmiiBc gcflilltc nahtlosc 
Kapsel ist mit mindestens einem Film bzw. einer Schicht beschichtet, so daB die Kapseln die Magenpassage liberstehen 
und erst im Dlinndarm den Wirkstotr freisetzen. 

so ErfindungsgemaB wurde festgestellt, daB Omeprazol crstmals in Porm von L6sungen bzw. Suspensionen eben falls zu 
stabilen oralen magensaftresistenten Arzneimitteln verarbeitet werden kiinnen. 

Die crtindungsgcmiiBe Aufgabe win! wcitcrhin durch das Verfahren gemaB Anspruch 13 gelost. 
In den Untcransprlichcn sind voncilhaftc Ausf'Uhrungsfonncn dcr Erfindung cnthaltcn. 
Die Erfindung betrifft daher cine neue pharmazcutische Zubereitungsform zur oralen Verabreichung, enthaltend als 

55 Wirkstoff wenigstens einen Protonenpumpeninhibitor und gegebenenfalls pharmazeutische akzeptable 1\'ligerstoffe, so· 
wie ubliche Zusatz- und Hilfssubstanzen, wobei die ertindungsgemiiBe Zubereitung eine geflillte, nahtlose Kapsell ist, 
enthaltend ein Kapself'Ullarnterial 2, umfassend den mindestens einen Wirkstoff, der in einem Uisungs· und/oder S'us
pendiermittel geliist bzw. suspendiert ist, und mindestens eine Schicht bzw, einen Film 3 zum Beschichlen des Kapsel
f'lillmatcrials 2. 

60 Weiterhin betrifft die vorliegende Ertindung ein Verfahren zur Herstellung der pharmazeutischen Zubereitung wobei 
man gleichzeitig cine Beschichtungsschicht oder Filmliisung fUr die nahtlose(n) Kapsel(n) und die La sung und/oder Sus· 
pension des wenigstens einen Wirkstoffes in cine Klihlliisung aus einer konzentrisch angeordneten MehrfachdUse, die 
wenigstens aus zwei Dlisen besteht, extrudien, wobei die innere Dilse einen kleineren Durchmesser als die auBere Dlise 
aufweist, und wobei insbesondere die Ktihlfllissigkeit im Bereich des Strahleintritts in diese in den Strahl umhiillende 

65 Schwingungcn vcrsctzt win!, und dcr Strahlstrom untcr Anwcndung dcr UrenzOachcnspannung kont.inuicrlich in klcinc 
sphlir:ischc nahtlosc Kapscltropfcn 1 iibcrftihn wird. In cincr bcsondcrcn Ausftihrungsform des crtindungsgcmaflen 'kr· 
fahrens kann man cine Mehrfachdtise mit wenigstens drei Diisen einsetzen, bestehend a us einer Au Bend lise und einer In
nendilse und wenigstens einer Zwischendilse, die sich in der Mittelstellung zwischen der AuBen· und Innendiise befindet. 
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Dcr Durchmesser der drei Diisen steigt graduell in der vorgenannten Reihenfolge an. Gemilll dem erfindungsgemilllen 
Verfahren wird gleichzeitig cine Filmlosung flir die nahtlose Kapsel, die L6sung bzw. die Suspension der Wirksubstanz 
und eine weitere Filmlosung in eine Ktihllosung extrudiert und der Strahlstrom der drei Fliissigkeiten unter Ausnutzung 
dcr GrcnzOiichcnspannung kontinuicrlich in klcinc sphilrischc nahtlosc Kapscltropfcn 1 ubcrflihrt. 

GemaB der Ertindung konnen die nahtlosen Kapseln 1 eine GroBe von 0,3 mm bis 10,0 mm im Durchmesser, insbe- 5 

sondere eine GroBe von 0,8 bis 3,0 mm im Durchmesser aufweisen . 
Der Protonenpumpeninhibitor im Inneren der Kapsell ist in einer besonderen Ausfiihrungsfonn durch zwei Schichten 

3 und 4 geschutzt, einer enterischen Beschichtungsschicht 3 und einer Schicht, die die enterische Besichtungsschiclit 4 
von den Protonenpumpeninhibitor abt.rennt. ErfindungsgemiiB kann die vorgenannte Hulle aus einer oder mehreren 
Schichten bestehen. Die Hiillen sind so gestaltet, daB die Mikrokapseln die Magenpassage tiberstehen und erst im DUnn- to 
darm den Wirkstoff freisetzen. Die so hergestellten Mikrokapseln konnen in Dosen/Sachets oder Kapseln abgeflillt und/ 
oder unter Zusatz ublicher phannazeutischer Hilfsstoffe zu Tabletten verpreBt werden. 

Als Protoncnpurnpeninhibitor kommcn Sto!Tc wic Orncprazol, Lansoprazol, Panloprazol, Pariprazol, Lcmiprazol in 
Bet.racht, wobei Omeprazol bevonugt ist. Als Wirkstoff kann gemaB einer besonderen Ausflihrungsfonn der Erfindung 
Omeprazol, ein alkalisches Salz von Omeprazol, ein einzelnes Enantiomer von Omeprazol oder ein alkalisches davon 15 
oder ein Magenesiumsalz von S-Omeprazol eingesetzt Werden. 

Bevor die erfindungsgcmiiBen nahtloscn Kapseln hergestellt werden, muB Omeprazol in einem geeigneten Losungs
und/oder Suspendiennittel gelost bzw. suspendiert werden. Als geeignetes L6sungs- und/oder Suspendicnnittel kommcn 
Parafinol, mittelkettige Triglyceride, Isopropylrnyristat, Pt!anzenole, niedrigscbmelzende Wachse in Betracht. Diesen 
Losungs- bzw. Suspendicrmittcln konncn gcgcbcncnfalls alkalisch rcagicrcndc Vcrbindungcn zur Stabilisicrung des 20 

Omeprazols zugesetzt werden. Derartig alkalisch reagierende Verbindungen sind z. B. Aminosauren wie Lysin, Arginin, 
Ornitin, Histidin, pu!Temde Substanzen wie Trometamin, N-Aminozucker wie N-Methyl-D-glukamin (Meglumin), N
Ethyl-D-glukamin (Eglumin), Glukosamin, Dinatrium-N-stearoylglutamat, heterocyclische Aminderivate wie Piperazin, 
N-Methyl-piperazin, Morpholin, Alkalisalzc von Zitronensliure, Weinsaure etc., oder Alkalisalze von Fettsauren, oder 
Alkalimetallphosphate, Alkalsilikate oder Alkalikarbonate etc. Besonders bevonugte alkaliseh reagierendc Verbindun- 25 

gen zur Stabilisicrung sind Harnsto!T, Natriurnhydrogcncarbonal, Natriurnhydorgenphosphat. und Nat.riurnacetat. 
Die Menge dcr alkalischcn Vcrbindung solltc ctwa 0,1 mmol/g Wirkstoff bis zu 15 mmol/g Wirkstoff bctragcn. 
Die HOlle bzw. die HOllen der erfindungsgemiiBen nahtlosen Kapseln konnen aus Gelatine, Agar und/oder Kornbina

tionen von Gelatine und/oder Agar mit Pektin und/oder Hydroxypropylrnethylcellulose und/oder Chitosan und/oder Po
lyacrylaten bestehen, wobei Methacrylsiiurecopolymcre (z. B. L30D-55) bevonugt sein konnen. Die Menge an verwen- 30 

deter Gelatine und/oder Agar oder der vorbeschricbenen Gemische betrligt normalerweise 60 bis 90 Gewichtsprozent des 
Gcsamtgcwichtcs des Kapsclfilms. Gccignctcs nicdcrcs Mcthoxypectin mit cincrn Molckulargcwicht von nicht mchr als 
200 000 und einem Methoxylierungsgrad von l-6% liegt vonugsweise in einer Menge von 5-20 Gew.-%, vorzugsweise 
in einer Menge von 10-15 Gew.-%, bezogen auf das Gesamtgewicht des Films, vor. 

Die Beschichtungsschichten konnen ebenfalls pharmazeutisch akzeptable Weichmacher wie z. B. Phtalsaureesterce- 35 
tylalkohol, Polyethylenglykole etc. enthalten. Die Menge an Weichmacher belriigt ublicherweise 15-50 Gew.-o/o, bezo-
gcn auf das Gcsarntgcwicht dcr Bcschichtung. Urn die siiurclahilcn Subst.anzcn zu schutzcn, hct.ragt die Schichtdickc dcr 
Beschichtung wenigstens 10 J.lm. vonugsweise 20 J.!m. 

Das Kapselflillmaterial2 kann neben dem Wirkstoff noch Bindemittel. oberflachenaktive Substanzen, FO!lstolfe und 
andere bekannte Zusatz- und Hilfsstoffe enthalten. llindemittel sind zum Beispiel Cellulosen wie Hydroxypropylmethyl- 40 

cellulosen, Hydroxypropylcellulose und Carbo.xymethylcellulose, Polyvinylpyrolidon, Stiirken und andere Substanzcn. 
Dcr Protoncnpumpcninhibitor kann in cincr Menge von 5-80 mg, insbesondere in cincr Menge von 10-50 mg in dcr 

Kapselflillung 2 vorliegen. Als Protonenpumpeninhibitor wird Omeprazol besonders bevonugt. 
Neben den nahtlosen Kapseln mit dem Protonenpumpeninhibitor kann zusatzlich mindestens ein weiterer Wirkstoff 

a us der Gruppe der NSAID wie Ibuprofen, Diclofenac, Piroxicam, Naproxen, Jndomethazin, Penoprofen, Acernetacin, 45 

Flurbiprofen, Ketroprofen <xler ein phannazeut.isches Salz davon odcr cin Enantiorncres davon vorliegcn. \brzugsweisc 
liegt dcr Wirkstoff a us dcr Gruppc NSAID in cincr Dosicrung von 20-!000 n\g vor. 

In einer anderen Ausfiihrungsfornt der Erfindung kann neben den nahtlosen Kapseln mit dem Protonenpumpeninhibi
tor zusatzlich eine odcr mchrere antimikrobiell wirksrune Substanzen vorlicgen. 

Geeignete antibakteriell wirksame Substanzen schfieBen z. B. Antibiotika, Tetracycline, Nitroimidazole, Penicilline, so 
Cephalosporine, Carbopenemene, Aminoglykoside, Macrolid-Antibiotika, Linkosamid-Antibiotika, 4-Quinolone, Rifar
nycine, Nit.rofurnatoin ein. Beispiele sind: Ampicillin, Amoxieillin, Ben~.ylpenicillin, Phenoxyrnethylpenicillin, Bacam
picillin, Pivarnpicillin, Carbenicillin, Cloxacillin, Clyclacillin, Dicloxacillin, Methicillin, Oxacillin, p-Pcmcillin, Ticar
cilin, Flucloxacillin, Cefuroxime, Cefetamet, Cefet.ram, Cefixim, Cefoxitin, Ceftazidim, Ceftizoxim, Latamoxef, Cef
operazon, Ceti.riaxon, Cefsulodin, Cefotaxim, Cephalexin, Cefaclor, Cefadroxil, Cefalothin, Cefazolin, Cefpodoxim, 55 

Ceftibuten, Azt.reonam, Tigemonam, Erythromycin, Dirithromycin, Roxitftromycin, Azithromycin, Clarithromycin. 
Clindamycin, Paldimycin, Lincomycin, Vancomycin, Spcctinomycin, Tobrarnycin, Paromomycin, Metronidazol, Tinti
dazol, Omidazol, Amifloxacin, Cinoxacin, Ciproftoxacin, Diftoxacin. Enoxacin, Fleroxadin, Norfloxacin, Oftoxacin, Th
rnafloxacin, Doxycyclin, Minoclyclin, Tetracyclin, Chlortetracyclin. Oxytetracyclin, Methacyclin, Rolitracyclin, Nitro
furantoin, Nalidixinsaure, Gentamicin, Rifampicin, Amikacin, Netilmicin, lmipenem, Cilastatin, Chloramphenicol, Fu- 60 
razolidone, Nifuroxazide, Sulfadiazin, Sulfametoxazol, Wismutsubsalizylat, kolloidales W!smul,ubcitrat, Gramicidin, 
Mecillinam, Ooxiquin, Chlorhexidin, Dichlorobenzylalkohol, Methyl-2-pentylphenol, wobei Clarilhromycin, Erythro
mycin, Roxithromycin, Azithromycin, Amoxicillin, Met.ronidazol, Tinidazol und Tretracylin bevonugt sind. 

65 
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ErtindungsgemaB bevorzugt sind folgende Wirkstotlkombinationen: 

Omeprazol 
Clari thormycin 
Mctronidazol 

20mg 
250 bzw. 500 mg 
400mg 

In einer anderen Ausfuhrungsform der Ertindung ist eine Kombination von: 

Omcprazol 
Amoxicillin 
Clari thromycin 

20 mg 
1000 mg 
500mg 

tS als Fiillmateria12 bevorzugt. In einer weiteren Ausftihrungsform der Erfindung wird folgende Kombination als Wirkstoff 
in die nahtlosen Kapseln eingefi.illt: 

Omeprazol 
Clarithromycin 

2° Metronidazol 

20mg 
1000 mg 
400mg 

GemaB einer besonders bevorzugten Ausftihrungsform der Ertindung, konnen die nahtlosen Kapseln 1 in Hartgelati
nekapseln eingeflillt und konfektionien werden. In einer anderen l'orm kann die erfindungsgemaBe pharmazeutische Zu-

25 bereitung die Form einer Tablette aufweisen, die den Protonenpumpeninhibitor in Form von einzelnen. enterisch be
schichtctcn gcfulltcn nahtloscn Kapscln cnthiilt, wohci die cntcrisch Bcschichtungsschicht 3 die cinzclncn nahtloscn 
Kapscln bcschichtct, urn ihncn mcchanischc Fcstigkcit zu vcrlcihcn, so daB bcim Tablctticrcn dcr gcflilltcn nahtloscn 
Kapseln 1 die Saurebestandigkeit der enterischbeschichteten geflillten nahtlosen Kapseln 1 nicht beeintrachligt wird. 

Die nahtlosen Kapseln mit den Protoneninhibitoren konnen aber auch als solche oder zusarnmen mit weiteren Pulver-
30 granulaten, Pellets in lleuteln oder Dosen bzw. Sachets eingeftillt sein. 

Die Herstellung der ertindungsgemaBen Kapseln (vergleiche Fig. I bzw. Fig. 2) erfolgt Ober Zwei- bzw. DreistoffdO
scn, wohci glcichzcit.ig cine Bcschichtungs- odcr Filrnl<isung rtir die nahtloscn Kapscln und die Liisung und dcr Suspen
sion des Wirkstoffes in eine KOhllosung aus einer konzentrisch angeordneten Metufachdtise extrudien wird, wobei die 
inn ere Diise einen klcineren Durchmesser als die der aufleren DOse aufweist. Die Ktihllliissigkeit wird gegebenenfalls im 

35 Bereich des Strnhleintritts in diese in umhiillende Schwingungen versetzt und der Strahlstrom wird unter Ausnutzung der 
Grenzftachenspannung kontinuierlich in kleine sphii.rische nahtlose Kapseltropfen 1 UberfOhrt. 

Fig. I isl cine schcrnalischc Darstcllung dcr crfindungsgcrniiBcn Mikrokapscll mil cincr Hiillc 3. Omcprazol bcfindct 
sich in Losung oder Suspension als Kapselfilmmaterial. Fig. 2 zeigt eine Omeprazolmikrokapsel1 mit einer inerten oder 
magensaftresistenten HOlle 1 (Schicht 3) oder sowie einer zweiten magensaftresitenten HOlle 2 (Schieht 4). 

40 Die Herstellung der erfindungsgemaBen nahtlosen Kapsel erfolgt tiber eine spezielle Technologic. Dabei wird die Ui-
sung des Wirkstoffes 2 in den Dtisenteil einer Zwei- bzw. Dreistoffdtise geleitet und a us der inneren Diise extrudien und 
cine viskosc Fltissigkeit 3 mit ciner HOllsubstanz, die in Wasser unloslich ist, aus cincr ringf<irmigen zwcitcn Dtise cx
trudien. Gleichzeitig wird eine weitere Uisung fur die HOlle 4 aus der iiuBeren dritten DOse extrudien und der Strahl in 
eine KOhlflOssigkeit eingedOst, so daB die nahtlosen Kapseln 1 der Erfindung erhaltcn werden. 

45 Die nahtlosen Kapseln 1 konnen darm gegebenenfalls getrocknet und gewaschen werden. 

50 

Im allgemeinen konnen Gelatine un<Voder Kornhinat.ionen von Gelatine mil Peklin usw. als Hiillsubstan'l.en vcrwendel 
wcrdcn. 

13eispiele 

Die folgenden Beispiele sollen die Erfindung naher erliiutern, ohne sie cinzuschriinken. 

Beispiel l 

55 Jm folgenden sol! die Herstellung dcr Omeprazolmikrokapseln gcmaB Fig. I beschriebcn werden. Die Mikrokapsel 
hat folgende Zusammensetzung: 

60 
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Zusammensetzung einer Mikrokapsel 

Ausftihrungsbeispiel zu Fig. I 

Fullung: Omeprazol 0,40 mg Verhaltnis 
(Losung (a)) 70% 

Natriumlau rylsulfat 0,001 mg 

Paraffinol 8,00 mg 

Hulle: Gelatine 1,823 mg 20% 
(Losung (b)) 

Gummiarab. 0,351 mg 

Pektin 0,687 mg 

= 11,262 
mg 

50 dicscr Mikrokapscln wcrdcn in konvcntioncllc Hartgclatinckapscln abgcftillt. 
Unter Verwendung einer konzcntrischen Doppeldiise wurde eine Omeprazollosung, die Parafinol und Natriumlauryl

sulfat enthielt (l.Osung (a)), aus der inneren Diise extrudiert und eine Gelatinc/Gummi-Arabikum/Pektinlosung auf 80°C 

5 

lO 

15 

20 

25 

erhitzt (Losung (b)) und aus einer auBeren Diise zur gleichen Zeit in einem Verhilltnis von 70% zu 20% ein Kiihlmittel: in 30 

PflanzenOI extrudiert, das eine Temperatur von etwa l2°C aufwies und eine Stromungsgeschwindigkeit von 0,3 m/Se
kundc haltc. Die crhaltcncn Kapscln wurdcn gctrocknct. 

Beispiel2 

Im folgenden wird die Herstellung der in Fig. 2 beschriebenen gecoatcten Mikrokapseln beschrieben. Die Mikrokap
scln hattcn folgcndc Zusammensetzung. 
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DE 198 01 811 A 1 

FOIIung: Omeprazol 0,44 mg Verhaltnis 
(Losung (a)) 65% 

Cetiol HE 1,25 mg 

Paraffinol 7,00 mg 

Dinatriummonohydro- 0,05 mg 
genphosphat 

Natriumlaurylsulfat 0,002 mg 

= 8,742 mg 

HOlle 1: Gelatine 1,537mg 
(Losung (b)) 20% 

Gummiarab. 0,374 mg 

Pectin 0,483 mg 

= 2,394 mg 

HOlle 2: Eudragit L 100 1,038 mg 
(Losung (c)) 15% 

Triethylcitrat 0,085 mg 

Talkum 0,256 mg 

Titandioxid 0,132 mg 

Die Mikrokapseln wurden in Hangelatinekapseln oder Sachets abgeftilll. Irn Unterschied zu Fig. I wurde hier eine 
Dreistoffdi.ise verwcndet und LOsungen dcr Hi.illcn (LOsung (b)), LOsung (c)) sowie Uisungcn mit den Wirkstoffcn (Lo
sung (a)) in einem Verhliltnis von 65%: 20%:15% gleichzeitig in Pftan1.en6lmit einer Temperatur von l2°C extrudien. 
Die Mikrogelatinekapseln wurden wie oben beschrieben getrocknet und in Hangelatinekapseln oder Sachets abgeftillt. 

Beispiel 3 

Es wurde eine gecoatete Mikrokapsel mit einer Dreistotl"di.ise, wie dies in Beispiel 2 beschrieben ist, mit den folgenden 
Zusamrnensetzungen hergestellt, 

6  
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DE 198 01 811 A 1 
Zusammensetzung einer gecoateten Mikrokapsel 

Fullung: Omeprazol 0,50 mg Verhaltnis 
(Losung !all 65% 

Mittelkettige Triglyce- 6,03 mg 
ride 

tO 
Natriumhydorgen- 0,0025 mg 
phosphat 

Natriumlautylsulfat 0,002 mg 
15 

= 6,5345 mg 

20 

Hulle: Gelatine 1,625 mg 
(Losung !b)) 20% 

Gummiarab. 0,234 mg 
25 

Pectin 0,526 mg 

= 2,385 mg 30 

Hulle 2: HPMC phthalat 0,938 mg 
(L6sung (c)) 15% 

35 

Diethyl phthalat 0,023 mg 

0,961 mg 40 

= 9,8805 mg 
45 

Die Mikrokapseln wurden dann weiler zu einer Tableue weitcrvemrbeitel. mit dcr folgendcn Tablet.tiennischung: 

Omeprazol 
50 

Mikrokapseln 40 Stuck 395,22 mg 

Maisstarke 225,00 mg 

Mikrokristalline Cellulose 375,00 mg 55 

Aerosil 200 5,00 mg 

Magnesiumstearat 10,00 mg 60 

= 1010,22 mg 

65 

7  
 
Page 544 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



•. 

•· 

DE 198 01 811 A 1 
Bczugszcichcnlistc 

l nahtlose Kapsel 
2 Kapselftillmaterial 

s 3 HOlle l (inert) und/oder magensaftresistent 
4 Hlille 2 magensaflresistent 

to 

* Omeprazol in Suspension oder Uisung 

Patentanspriiche 

l. Pharrnazcutischc Zubcrcitung zur oralcn Vcrahrcichung, enthaltend als Wirkstoff wcnigstcns cincn Protoncn
pumpeninhibitor und gegebenenfalls pharmazeutisch akzeptable Tdigerstoffe, sowie ubliche Zusatz- und Hilfssub
stanzen, dadurch gekennzeichnet, daB die Zubereitung eine geftillte, nahtlose Kapsel (l) ist, enthaltend ein Kap
selftillmaterial (2) umfassend den mindestens einen Wirkstoff, der in einem Liisungs- und/oder Suspendiermittel ge-

tS lost h7.w. suspendiert ist, und mindestens eine Schicht bzw. einen Film (3) zum Beschichten des Kapselflillmaterials 
(2). 
2. Pharmazeutische Zubereitung zur oralen Verabreichung gemaB Anspruch l, dadurch gekennzeichnet, daB die 
Kapseln eine GroBe von 0,3 mm bis 10 mm im Durchmesser aufweisen. 
3. Phannazeutische Zubereitung zur oralen Verabreichung nach Anspruch I, dadurch gekennzeichnet, daB die Kap-

20 scln cine UrOBc von 0,8 nun his 3 nm1 im Durchrncsscr aufwciscn. 
4. Pharmazeutische Zubereitung zur oralen Verabreichung nach einem der vorhergehenden Anspriiche I bis 3, da
durch gekennzeichnet, daB der Protonenpumpeninhibitor durch zwei Schichten (3, 4) geschiltzt ist, eine enterische 
Beschichtungsschicht (4) und einen Film bzw. eine Schicht (3), die die enterische Beschichtungsschicht (4) von 
dem Protonenpumpeninhibitor abtrennt. 

25 5. Phannazcutischc Zubcrcilung zur oralcn Vcrahrcichung gcmi:iB cincm dcr vorhcrgchcndcn Anspri.ichc 1 his 4, 
dadurch gekennzeichnet, daB der Protonenpumpeninhibitor Omeprazol, ein alkalisches Salz von Omeprazol, ein 
einzelnes Enantiomer von Omeprazol oder ein alkalisches Salz davon oder das Magnesiumsalz von S-Omeprazol 
ist. 
6. Pharmazeutische Zubereitung zur oralen Verabreichung gemaB einem der Anspriiche I bis 5, dadurch gekenn-

30 zcichnet, daB der Protoncnpumpcninhibitor in einer Menge von 5 mg bis 80 mg, insbesondere in eincr Menge von 
10 mg bis 50 mg in der Kapselflillung (2) vorliegt. 
7. Pharmazeutische Zubereitung zur oralen Verabreichung gemaB einem der vorhergehenden Anspriiche I bis 6, 
dadurch gekennzeichnet, daB das Uisung·s- und/oder Suspendiermittel eine alkalisch reagierende \krbindung zur 
Stabilisierung des Protonenpumpeninhibitors enthii.lt. 

3S 8. Pharrmv.cutische Zuhereitung einer oralen Vemhreichung gemi:iB einem der vorhergehenden Anspri.iche 1 his 7, 
dadurch gekennzeichnet, daB sic neben den nahtlosen Kapseln mit dem Protonenpumpeninhibitor zusatzlich einen 
oder mehrere Wirkstoffe aus der Gruppe der NSAID wie Ibuprofen, Diclofenac, Piroxicam, Naproxen, Indometha
zin, Fenoprofen, Acemetacin, Flurbiprofen, Uetroprofen oder pharmazeutisches Salz oder ein Enantiomeres davon 
enthii.lt. 

40 9. Phannazeutische Zubereitung zur oralen Verabreichung gemiiB einem der vorhergehenden Anspriiche I bis 8, 
daB sie die neben den nahtlosen Kapseln mit dem Protonenpumpeninhibitor zusatzlich ein oder mehrere Antibiotika 
cnthii.lt. 
10. Pharmazeutische Zubereitung zur oralen Verabreichung gemiiB einem der vorhergehenden Anspriiche I bis 9, 
dadurch gekennzeichnet, daB sie in Form einer Hartgelatinekapsel vorliegt, in der die nahtlosen Kapseln (l) gemafl 

4S einem der vorhergehenden Anspriiche l bis 9 enthalten sind. 
II. Pharmazeutische Zubereitung zur oralen Verabreichung gemaB einem der vorhergehenden Anspriiche I bis 9, 
dadurch gekennwichnet, daB sie in Porm einer Tablette vorliegt, die den Protonenpumpeninhibitor in Porm von ein
zclncn, cntcrisch hcschichtctcn, gcftilltcn nahtloscn Kapscln (I) enthHlt, wohci die cntcrischc Bcschichtungsschicht 
(3) die cinzclncn nahtloscn Kapscln bcschichtcL, um ihncn mcchanischc Fcstigkcit zu vcrlcihcn, so daB hcim Tablet-

so tieren der gefllllten nahtlosen Kapseln (1), die Saurebestandigkeit der enterisch beschichteten, gefllllten nahtlosen 
Kapseln (l) nicht beeintrachtigt wird. 
12. Pharmazeutische Zubereitung zur oralen Verabreichung gemaB einem der vorhergehenden Anspriiche l bis 8, 
dadurch gekennzeichnet daB die nathlosen Kapseln mit dem Protonenpumpeninhibitor als solche oder zusammen 
mit weitcrem Pulvergranulat odcr Pellets in Bcutcln odcr Doscn bzw. Sachets geftillt sind. 

SS 13. Verftihren zum Herstellen der pharmazeutischen Zubereitung gemiiB einem der vorhergehenden Ansprilche I 
bis 9, dadurch gekennwichnet, daB man gleichzeitig eine Beschiehtungs- oder Filmliisung ftir die nahtlose(n) Kap
sel(n) (l) und die Liisung und/oder Suspension des wenigstens einen Wirkstoffes in eine Kilhlliisung aus einer kon
;.o.entrisch angeordnel.en Mehrfachdiise, die aus wenigstens zwei Diisen bestehl, extrudiert, wobei die innerc Diise ei
ncn klcincrcn Durchmcsscr als die auBcrc Diisc aufwcist, wohci inshcsondcn: die KUhini.issigkcit im Bereich des 

60 Strahleintritts in diese in den Strahl umhullende Sehwingungen versetzt wird, und der Strahlstrom unter Ausnut
zung der Grenzftachenspannung kontinuierlich in kleine sphiirische nahtlose Kapseltropfen (l) iiberftihrt wird. 
14. Verfahren nach Anspruch 13, dadurch gekennzeichnet, daB die zunachst einfach mikroverkapselte Wirkstoff!O
sung bzw. -suspension im nachsten Schritt in einer Wirbelschieht mit einem weiteren magensaftresistenten Oberzug 
( 4) versehen wird. 

65 15. Verfahren nach Ansprueh 13, dadurch gekennzcichnet, daB man eine Mehrfachdiise mit wenigstens drei Dtisen 
einsetzl, bestehend aus einer AuBendiise und einer Innendi.ise und wenigstens einer Zwischendiise, die sich in der 
Mittelstellung 7.wischen der Au Ben- und Innendiise hefindet, wohei der Durchmesser der drei Dilsen graduell in die
scr Rcihcnfolgc anstcigt, und gkichzcitig cine Fihnltisung Hir die nahtlosc Kapscl, die Uisung hzw. die Suspension 
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DE 19801811 AI 
der Wirksubstanz und cine weitere l'ilmliisung in cine Klih!Hisung extrudien und der Strahlstrom der drei Hussig
keiten unter Ausnutzung der Grenzftachenspannung kontinuierlich in kleine spharische, nahtlose Kapseltropfen (1) 
liherflihrt wirrl. 

Hierzu I Seite(n) Zeichnungen 
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Assistant Commissioner for Patents 
Washington, DC 20231 

Dear Sir: 

Re: Information Disclosure Statement 
Appl. No.: 10/158,216 
Filed: May 31, 2002 
Title: 

Inventor(s ): 
Atty. Dkt.: 

Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 
Plachetka, John R. 
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The following documents are being forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1. Information Disclosure Statement; 
2. PTO Form 1449- List of References Cited by Applicant; 
3. References AA1-AF2, AG1-AH1, and AK1-AM3; 
4. Change of Address Notice; and 
5. One return postcard. 

Applicant does not believe that any fee is due for the filing of this IDS. However, the 
Commissioner is hereby authorized to charge any fee deficiency to ourDeposit Account No. 06-1135 
under Order No. 7569/73281. 
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Assistant Commissioner for Patents 
April 24, 2003 
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,, 

It is respectfully requested that the enclosed postcard be stamped with the date the enclosed 
documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

FITCH, EVEN, TABIN & FLANNERY 

Michael A. Sanzo 
Reg. No. 36,912 
Attorney for Applicant 

·.! 
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In re patent application of: 

Plachetka, John R. 

Appl. No.: 10/158,216 

Filed: May 31,2002 

For: Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

Art Unit: to be assigned 

Examiner: to be assigned 

Atty. Dkt.: 7569/73281 
(Formerly 71896/284951) 

Information Disclosure Statement 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Submitted herewith is a listing of documents known to Applicant and/or his attorney 

in compliance with the requirements of37 C.F.R. § 1.56. One of these documents was cited 

in the International Search Report for counterpart international application no. 

PCT/US02/17105, dated March 14, 2003, a copy of which is enclosed. Copies of the listed 

documents are also enclosed. 

Applicant does not waive any rights to appropriate action to establish patentability 

over any of the listed documents should they be applied as references against the claims of 

the present application. This statement should not be construed as a representation that more 

material information does not exist or that an exhaustive search of the relevant art has been 

made. 

Consideration of the cited documents and making the same of record in the 

prosecution of the above-captioned application are respectfully requested. 
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. 1\<IF RENCES CITED BY APPLICANT Applicant(s) Plachetka, John R. 
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'· ~ 

APR 2 4 2003 ~, 
Filing Date: May 31, 2002 Group: to be assigned 

~ ~~ 
~IR 
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Initial 

~ 

~ 
··~ 

~ (:5 ---
;:tj 
,;;;;;; 

in 
<..;) 

~-

f:d .,_ 
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V&El449 
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(fj ... -\- U.S. PATENT DOCUMENTS 

~ Document Filing Date 
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AA I 4,554,276 Nov. 19, 1985 LaMattina 514 272 Oct. 3, 1983 

ABl 4,676,984 Jun. 30, 1987 Wu, et al. 424 157 Aug. 14, 1985 
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AG I wo 85/03443 15 August 1985 WIPO A61K 45/06 
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AJ 

OTHER PRIOR ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

AKI Bigard, eta/., "Complete Prevention by Omeprazole of Aspirin Induced Gastric Lesions in Healthy Subjects," GUT 
29(5):A712, T49 (1988). 

ALI Bombardier, eta/., "Comparison of Upper Gastrointestinal Toxicity ofRofecoxib and Naproxen in Patients with 
Rheumatoid Arthritis," N. Engl. J. Med. 343:1520-1528_(2000). 

AMI Brown, eta/., "Prevention of the Gastrointestinal Adverse Effects of Nonsteroidal Anti-Inflammatory Drugs," Pract. 
Druf< Safety 21:503-512 (1999). 

AN I Cullen, eta/., "Primary Gastroduodenal Prophylaxis with Omeprazole for Non-Steroidal Anti-Inflammatory Drug 
Users," Aliment. Pharmacal. Ther. /2:135-140 (1998). 

AO I Hawkey, "Progress in Prophylaxis Against Nonsteroidal Anti-Inflammatory Drug-Associated Ulcers and Erosions," 
Am. J. Med. 104:67S-74S (1998). 

API Hawkey, eta/., "Omeprazole Compared with Misoprostol for Ulcers Associated with Nonsteroidal Anti-Inflammatory 
Drugs," N. Engl. J. Med. 338:727-734 (1998). 

AQ I Howden, "Clinical Pharmacology ofOmeprazole," C/in. Pharmacakinet. 20:38-49 (1991). 

ARl Katz, eta/., "Gastric Acidity and Acid Breakthrough with Twice-Daily Omeprazole or Iansoprazole," Aliment. 
Pharmacal. Ther /4:709-714 (2000). 
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Kephart, eta/., "Coprescribing of Nonsteroidal Anti-Inflammatory Drugs and Cytoprotective and Antiulcer Drugs in 
Nova Scotia's Senior Population," Clin. Ther. /7:1159-1173 (1995). 

Lad, eta/., "Management of Nonsteroidal Anti-Inflammatory Drug-Induced Gastroduodenal Disease by Acid 
Suppression," Can. J. Gastroenterol 13:135-142 (1999). 

Mattsson, et al., "Omeprazole Provides Protection Against Experimentally Induced Gastric Mucosal Lesions," Eur. J. 
Pharmacal. 91:111-114 {1983). 

Oddsson, et al., "Endoscopic Findings in the Stomach and Duodenum after Treatment with Enteric-Coated and Plain 
Naproxen Tablets in Healthy Subjects," Scand. J. Gastroenterol. 25:231-234 (1990). 

Scheiman, "NSAID-Induced Peptic Ulcer Disease: A Critical Rview of Pathogenesis and Management," Dig. Dis. 
12:210-222 (1994). 

Selway, "Potential Hazards of Long-Term Acid Suppression," Scand. J. Gasatroenterol. 25(Supp. 1 78):85-92 (1990). 

Silverstein, eta/., "Gastrointestinal Toxicity with Celecoxib vs. Nonsteroidal Anti-Inflammatory Drugs for 
Osteoarthritis and Rheumatoid Arthritis; The CLASS Study: A Randomized Controlled Trial," JAMA 284:1247-1255 
(2000). 

Tronstad, eta/., "Gastroscopic Findings after Treatment with Enteric-Coated and Plain Naproxen Tablets in Healthy 
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AI 
. 

AJ 

OTHER PRIOR ART (Including Author, Title, Date, Pertinent Pages, Etc.) 

AK3 Wolfe, et al., "Gastrointestinal Toxicity of Nonsteroidal Anti-Inflammatory Drugs," N. Engl. J Med. 340:1888-1899 
(1999). 

AL3 Yeomans, et al., "A Comparison ofOmeprazole with Ranitidine for Ulcers Associated with Nonsteroidal Anti-
Inflammatory Drugs," N. Engl. J Med. 338:719-726 (1998). 

AM3 Yeomans, et al., "New Data on Healing ofNonsteroidal Anti-Inflammatory Drug-Associated Ulcers and Erosions," 
Am. J Med. !04:56S-6!S (1998). 

AN 

AO 

AP 

AQ 

AR 

Date Considered 
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• -~ ~ 1£cHCENTfR 
"''• m•~ THE UNITED STATES PATENT AND TRADEMARK OFf'i<:!i!J0/2900 

In re patent application of: 

Plachetka, John R. . 

Appl. No.: 101158,216 

Filed: May 31, 2002 

Art Unit: to be assigned 

Examiner: to be assigned 

Atty. Dkt.: 7569n3281 
(Formerly 71896/284951) 

For; Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 

CHANGE OF ADDRESS NOTICE 

Effective immediately, please change the address for the above-captioned application 
to: 

Michael A Sanzo 
Fitch, Even, Tabin & Flannery 
1801 K Stree~ N.W., Suite 401L 
Washington, DC 20006-120 l 
Phone: (202) 419· 7013 
Fax: (202) 419-7007 

Respectfully submitted, 

FITCH, EVEN, TABIN & FLANNERY 

By ~~!:1¥ 
Reg. No. 36,912 
Attorney for Applicant 

Date /{(}];/ l 4 
1801 K ~treet, N.W., Suite401L 
Washington, DC 20006-120! 
Phone: (202) 419-7013 

,2003 
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John R. Plachetka 
10/158,216 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 
Appl. No.: 
Filed: 
For: 

. John R. Plachetka 
10/158,216 
May 31,2002 
Pharmaceutical Compositions for the Coordinated 
Delivery of NSAIDs 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATION (37 C.F.R. § 1.63) AND POWER OF ATTORNEY 

As a below-named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, and 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the application identified above. 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims. 

I acknowledge the duty to disclose information which is material to the examination of this 
application in accordance with 37 C.F.R. § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119, of 
any United States provisional applications or foreign application(s) for patent or inventor's 
certificate or of any PCT International Application(s) designating at least one country other 
than the United States of America listed below and have also identified below any foreign 
application for patent or inventor's certificate or any PCT International Application(s) 
designating at least one country other than the United States of America filed by me on the 
same subject matter having a filing date before that of the application on which priority is 
claimed: 
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John R. Plachetka 
10/158,216 

Application Filing Date Priority Claimed 
Serial No. Country {Day/MonthlY ear) (Yes/No) 

60/294,588 United States June 1, 2001 Yes 

I hereby claim the benefit under Title 35, United States Code, Section 120, of any United 
States application(s) or PCT International Application(s) designating the United States of 
America that is/are listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application(s) in the manner provided 
by the first paragraph ofTitle 35, United States Code, Section 112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of Federal Regulations, Section 
1.56, which occurred between the filing date of the prior application and the national or PCT 
international filing date of this application: 

Application 
Serial No. Filing Date 

Status (Patented, 
Pending, Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint Romi N. Bose, Reg. No. 43,322; Kendrew H. Colton, Reg. No. 30,368; 
Francis A. Even, Reg. No. 16,880; Stephen S. Favakeh, Reg. No. 36, 798; Karl R. Fink, Reg. 
No.34,161; MorganL. Fitch, Jr., Reg. No.17,023; JohnF. Flannery, Reg. No.19,759; 
Robert J. Fox, Reg. No. 27,635; James J. Hamill, Reg. No. 19,958; Mark W. Hetzler, Reg. 
No. 38,183; Ramon R. Hoch, Reg. No. 34,108; Perry J. Hoffman, Reg. No. 37,150; Robert B. 
Jones, Reg. No. 20,135; Richard A. Kaba, Reg. No. 30,562; James P. Kreuger, Reg. 
No. 35,234; Timothy E. Levstik, Reg. No. 30,192; Timothy P. Maloney, Reg. No. 38,233; 
Bruce R. Mansfield, Reg. No. 29,086; Steven G. Parmelee, Reg. No. 28,790; Philip T. Petti, 
Reg. No. 31,651; Kathleen A. Ranney, Reg. No. 37,702; Kenneth H. Samples, Reg. 
No. 25,747; Michael A. Sanzo, Reg. No. 36,912; Joseph E. Shipley, Reg. No. 31,137; 
James J. Schumann, Reg. No. 20,856; Julius Tabin, Reg. No. 16,754; all registered to practice 
before the Patent and Trademark Office, as my attorneys with full power of substitution and 
revocation to prosecute this application and all divisions and continuations thereof and to 
transact all business in the Patent and Trademark Office connected therewith and request that 
all correspondence and telephone communications be directed to the following person(s) at 
the mailing address and telephone number hereafter given: 
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Name: 

Registration No.: 

Address: 

Telephone No.: 

321 Silver Creek Trail 

• . ' 

Michael A. Sanzo 

36,912 

Fitch, Even, Tabin & Flannery 
1801 K Street, N.W., Suite 401L 
Washington, D.C. 20006-1201 

(202) 419-7000 

Chapel Hill, North Carolina 27514 

Citizenship: United States 

Post Office Address: 321 Silver Creek Trail 
Chapel Hill, North Carolina 27514 

John R P1achetka 
10/l58,216 
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APPLICATION NUMBER FD..INGIRECEIPT DATE 

10/158,216 

Pagt 

COMMISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

'Wt.sH!N01CN, D.C. 202.31 
www.uspto.geN 

FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

John R Plachetka 71896/284951 

PILLSBURY WINTHROP LLP 
1600 TYSONS BOULEVARD 
MCLEAN, VA 22102 

CONFIRMATION NO. 5014 

FORMALITIES LETTER 

110~111 ~111111 U!l U!llllllllil lUI IIIII !Iiiii I~ IIIII m ~~111111111111111 ~111111 
·ocoooooooos3sosos· 

Date Mailed: 07/02/2002 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit$ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is unsigned. 
• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(1) of 

$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

Items .B-~_guired To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 

Adjus~~fte8<R!R~l.D~rtii@I~Yiti<Lm 
09/04/2002 HBERHE 00000064 061135 10158216 
04 FC:202 84.00 CR 

• Additional cla1m fees of $2116 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 0 1135 1015&21' 09/04/2002 "BERHE 0000001i4 li o 

SUMMARY OF FEES DUE: 01 FC:201 370.00 CH - 02 FC:205 &5.00 CH 
03 FC:203 91&.00 CH 

Total additional fee(s) required for this application is $2986 for a Large Enti~~ ~~ ~E;~~~ 1~~:~~ E~ 
• $740 Statutory basic filing fee. 
• $130 Late oath or declaration Surcharge. 
• Total additional claim fee(s) for this application is $2116 

• $1836 for 102 total claims over 20. 
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, 
• $280for multipiJ dependent claim surcharge. 

Page 2 of2 

A copy of this notice MUST be returnell with the reply. 

Customer S i e Center 
Initial Paten Examination Division (703) 308-1202 

PART 2- COPY TO BE RETURNED WITH RESPONSE 
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"' \!\· .. 
I ·' "' ' l ;·-. .. _. ·4-. ~ 

7( 
FITCH, EVEN, TABIN & FLANNERY 

ATTORNEYS AND COUNSELLORS AT LAW 

Established in 1859 

BRUCE R. MANSFIELD 

/ ...... 

JULIUS TABIN" 

JOHN F', FLANNERY 
ROBERT B. JONES 

JAMES J, SCHUMANN 

JAMES .J. HAMILL 

TIMOTHY E. LEVSTIK 

JOSE:_F'H E. SHIPLEY 
ROBERT J, FbX 

KENNETH H. S!fJLES 
PHILIP T. PETT . 'f!l 
JOSEPH T. NAEi ~fl .. 
STEVEN C. SCHROEA ' 

RICHARD A, KABA• 

KARL R. FINK 

MARK W. HETZLER 
TIMOTHY P. MALONEY 

PERRY J, HOFFMAN 

.JAMES P, KRUEGER 

STEPHENS. FAVAKEH 

EDWARD W. GRAY, JR.• 

SUITE 401L- 1801 K STREET, NW 

TELEPHONE (202) 419-7000 

• ..... ~A.-CSIMILE (202) 419·7007 

TELEPHONE (312) 577-7000 

CALIFORtJIA OFFICE 

SUITE 510 • 4250 E:XECUTIVE SQUARE 

SAN DIEGO, CALIFORNIA 92037-9105 

TELEPHONE (858) 552-1311 

COLORADO OFFICE 

SUITE 213- 1942 BROADWAY 

BOULDER, COLORADO 80302 

TELEPHONE (303) 402-G9SS 

September 3, 2002 

Assistant Commissioner for Patents 
Washington, DC 20231 

Re: Response to Notice to File Missing Parts 
Adjustment Date: 09/19/2002 lllEKLEIII 1 ' I . .: 
09704/2002 "BERHE 00000064 061135 1e4-ru?!£. No.: \) 0 158,?.1§/· 
04 FC:202 84.00 CR Filed: May--IT, 2002 

Title: 

Inventor(s): 
Atty. Dkt.: 

Dear Sir: 

Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 
Plachetka, John R. 
7569/73281 (formerly 71896/284951) 

SH£RRI N, BLOUNT• !' 
RICHARD E. WAWRZYNIAK 

CHARLES WILLIAM PETERSON, :JR. 

KATHLEEN A. RANNEY 

KENOREW H. COLTON• 

ROMI N. BOSE 

STEVEN G. PARMELEE 

CHRISTOPHER E. Gf.ORGE• 
SCOTT .J. MENGHINI 

EDWARD E. CLAIR 

PAMELA L. STEWART 

SANDRA V. SCAVO 

JON A. BIRMINGHAM 
RUDY KRATZ 
RAMON R. HOCH 

.JOHN E. LYHUS 

STEVEN M. FREELAND 

DONNA E. BECKER 

PATENT AGENTS 

ERIC ,J, WHITESELL 

KURT .J. F'UGMAN 
.JONATHAN H, BACKENSTOSE 

LILIA I. SAFONOV 

OF' COUNSEL 

THOMAS F, LEBENS 

•.a.oMITT£0 TO D.C. eAR; O.C. PRACTIC£ 

0,. ALL OTHERS LIJoiiiT[D TO n:DERAL COURTS 

AND AGENCIES 

The following documents are being forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1. A copy of the Notice to File Missing Parts of Nonprovisional 
Application - Filing Date Granted; 

2. Declaration Under 37 C.F.R. § 1.63 and Power of Attorney, executed 
by inventor John R. Plachetka (3 pages); 

3. Assignment to POZEN Inc., executed by inventor John R. Plachetka 
(2 pages), the recordation of which is respectfully requested; 
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Assistant Commissioner for Patents 
September 3, 2002 
Page 2 

4. Form PT0-1594, Recordation Form Cover Sheet; 

5. The Commissioner is hereby authorized to charge the following fees 
in the amount of $1,617.00 (Small Entity Status is claimed) to our 
Deposit Account No. 06-1135 under Order No. 7569/73281: 
$ 370.00 Basic Filing Fee (37 C.F.R. 1.16(a)), 

84.00 2 Independent Claims in excess of3 (37 C.F.R. 1.16(b)), 
918.00 102 Claims in excess of20 (37 C.F.R. 1.16(c)), 
140.00 Multiple Dependent Claim Fee (37 C.F.R. 1.16(d)), 
65.00 Surcharge for late filing of Declaration (37 C.F.R. 1.16(e)), 
40.00 Assignment recordation fee (37 C.F.R. 1.2l(h)); and 

6. One return postcard. 

The Commissioner is hereby authorized to charge any fee deficiency or credit any 
overpayment to our Deposit Account No. 06-1135 under Order No. 7569/73281. 

It is respectfully requested that the enclosed postcard be stamped with the date the enclosed 
documents are received by the PTO and that it be returned as soon as possible. 

MAS:ct 
Enclosures 

Very truly yours, 

FITCH, EVEN, TABIN & FLANNERY 

!11~1/.J~ 
Michael A. Sanzo 
Reg. No. 36,9I2 
Attorney for Applicant 

' 

I 
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UNITED STATES PATENT AND TRADEMARK OrncE 

Page 1 of2 

COM MISSIONER FOR PATENTS 
UNITED STATES PATENT AND TRADEMARK OFFICE 

v.A5HING10N, D.C. 20231 
www.uspto.gOY 

APPLICATION NUMBER FILING/RECEIPT DATE FIRST NAMED APPLICANT A TIORNEY DOCKET NUMBER 

10/158,216 05/31/2002 John R. P1achetka 71896/284951 

PILLSBURY WINTHROP LLP 
1600 TYSONS BOULEVARD 
MCLEAN, VA 22102 

CONFIRMATION NO. 5014 

FORMALITIES LETTER 

IIU~II Dll~ 11111111 01111111 mllllllllilll~ ~Ill iillllllll~ ~~1111~ ~111111 
·ocoooooooos390sos· 

Date Mailed: 07/02/2002 

NOTICE TO FILE MISSING PARTS OF NON PROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit$ 740 to complete the basic filing fee for a non-small entity. If appropriate, applicant 
may make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 
CFR 1.27). 

• The oath or declaration is unsigned. 
• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR 1.16(1) of 

$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

Items Required To Avoid Processing Delays: 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• Additional claim fees of $2116 as a non-small entity, including any required multiple dependent claim fee, 
are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $2986 for a Large Entity 

• $740 Statutory basic filing fee. 
• $130 Late oath or declaration Surcharge. 
• Total additional claim fee(s) for this application is $2116 

• $1836 for 102 total claims over 20. 
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• $280for multiple dependent claim surcharge. 

A copy of this notice MUST be returned with the reply. 

ice Center 
xamination Division (703) 308-1202 

PART 3- OFFICE COPY 
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PILLSBURY WINTHROP~.-~.-"' 

t6oo TYSONS BOULEVARD MCLEAN, VA 22102 70).905.2ooo F: 70).905.2500 

Writer's Email: Writer's Direct Dial Number 
(703) 905-2173 msanzo@pillsburywinthrop.com 

May 31,2002 

Assistant Commissioner for Patents 
BOX: Patent Application 
Washington, DC 20231 

Sir: 

Re: New U.S. Patent Application 
(Claiming Priority to Provisional Appl. No. 60/294,588) 
Appl. No. to be assigned 
Filed: herewith 
Title: 

Inventor(s): 
Atty. Dkt.: 

Pharmaceutical Compositions for the 
Coordinated Delivery of NSAIDs 
Plachetka, John R. 
71896/284951 

0 .... 
ea.~ 

......... ==c:lll 
• C'lil m ......., 
.CID d 

:;,Ln-..,...... n ,... _ ___.; ....... 
me;::) G)....... c 
u 
1"'3 = 

The following documents are being forwarded herewith for appropriate action by the U.S. 
Patent and Trademark Office: 

1. U.S. Patent Application entitled: 

PHARMACEUTICAL COMPOSITIONS FOR THE 
COORDINATED DELIVERY OF NSAIDS 

and naming as inventor(s): John R. Plachetka 

the application comprising: 

29 pages of Specification (numbered as pages 1-29); 
6 pages of Claims (numbered as pages 30-35); 
a one-page Abstract (numbered as page 36); and 
2 sheets of formal drawings (labeled as Fig. 1-Fig. 3); 

2. Declaration (37 C.P.R. § 1.63) and Power of Attorney of inventor John R. 
Plachetka, unexecuted (3 pages); 
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PILLSBURY WINTHROPLLP 

Assistant Commissioner for Patents 
May 31,2002 
Page2 

3. Assignment to POZEN Inc. of inventor John R. Plachetka, unexecuted 
(2 pages); and 

4. Two (2) return postcards. 

This application claims priority to provisional application no. 60/294,588, filed June 1, 
2001. The application is being filed under 37 C.F.R. § 1.53 without Declaration and without 
filing fee. 

It is respectfully requested that the attached postpaid postcards be stamped with the serial 
number ofthe above-named application and that these postcards be returned as soon as possible. 

MAS:ct 
Enclosures 

30290492Vl 

Very truly yours, 

PILLSBURY WINTHROP LLP 

IYJ uk/ If.!~ 
Michael A. Sanzo 
Attorney for Applicant 
Reg. No. 36,912 
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' 
Pharmaceutical Compositions for the Coordinated 

Delivery of NSAIDs 

Field of the Invention 

5 The present invention is directed to pharmaceutical compositions that provide for the 

10 

25 

coordinated release of an acid inhibitor and a non-steroidal anti-inflammatory drug (NSAID). 

These compositions have a reduced likelihood of causing unwanted side effects, especially 

gastrointestinal side effects, when administered as a treatment for pain, arthritis and other 

conditions amenable to treatment with NSAIDs. 

Background of the Invention 

Although non-steroidal anti-inflammatory drugs are widely accepted as effective 

agents for controlling pain, their administration can lead to the development of 

gastroduodenal lesions, e.g., ulcers and erosions, in susceptible individuals. It appears that a 

major factor contributing to the development of these lesions is the presence of acid in the 

stomach and upper small intestine of patients. This view is supported by clinical studies 

demonstrating an improvement in NSAID tolerability when patients are also taking 

independent doses of acid inhibitors (Dig. Dis. 12:210-222 (1994); Drug Safety 21:503-512 

(1999); Aliment. Pharmacol. Ther. 12:135-140 (1998); Am. J. Med 104(3A):61S-14S (1998); 

Clin. Ther. 17:1159-1173 (1995)). Other major factors contributing to NSAID-associated 

gastropathy include a local toxic effect ofNSAIDs and inhibition of protective prostaglandins 

(Can. J. Gastroenterol. 13: 135-142 (1999) and Pract. Drug Safety 21:503-512, (1999)), 

which may also make some patients more susceptible to the ulcerogenic effects of other 

noxious stimuli. 

In general, more potent and longer lasting acid inhibitors, such as proton pump 

inhibitors, are thought to be more protective during chronic administration of NSAIDs than 

shorter acting agents, e.g., histamine H2 receptor antagonists (H-2 blockers) (N Eng. J. Med 

338:719-726 (1998); Am. J. Med. 104(3A):56S-61S (1998)). The most likely explanation for 

30 this is that gastric pH fluctuates widely throughout the dosing interval with short acting acid 

inhibitors leaving the mucosa vulnerable for significant periods of time. In particular, the pH 

is at its lowest point, and hence the mucosa is most vulnerable, at the end of the dosing 

interval (least amount of acid inhibition) and for some time after the subsequent dose of acid 

inhibitor. In general, it appears that when a short acting acid inhibitor and an NSAID are 
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administered simultaneously, NSAID-related mucosal damage occurs before the pH of the 

gastrointestinal tract can be raised and after the acid inhibiting effect of the short acting acid 

inhibitor dissipates. 

Although longer lasting agents, such as proton pump inhibitors (PPis), usually 

maintain a consistently higher gastroduodenal pH throughout the day, after several days 

dosing, their antisecretory effect may be delayed for several hours and may not take full 

effect for several days (Clin. Pharmacokinet. 20:38-49 (1991)). Their effect may be 

diminished toward the end of the usual dosing interval. Intragastric pH rises particularly 

1 0 slowly with the first dose in a course of treatment since this class of drugs is enteric coated to 

avoid destruction by stomach acid. As a result, absorption is delayed for several hours. Even 

then, some patients fail to respond consistently to drugs of this type and suffer from "acid 

breakthrough" which again leaves them vulnerable to NSAID-associated gastroduo

denaldamage (Aliment. Pharmacal. Ther. 14:709-714 (2000)). Despite a significant reduction 

5 in gastroduodenal lesions with the concomitant administration of a proton pump inhibitor 

" during six months of NSAID therapy, up to 16% of patients still develop ulcers, indicating 

i'§J20 

25 

that there remains substantial room for improvement (N Eng. J. Med. 338:121-134 (1998)). 

Thus, the addition of a pH sensitive enteric coating to an NSAID could provide additional 

protection against gastroduodenal damage not provided by the H2 blocker or PPI alone. In 

addition, although long acting acid inhibitors may reduce the risk of GI lesions in chronic 

NSAID users, there are questions about the safety of maintaining an abnormally elevated pH 

in a patient's GI tract for a prolonged period of time (Scand. J. Gastroenterol. Suppl. 178:85-

92 (1990)). 

Recognizing the potential benefits of PPis for the prevention of NSAID-induced 

gastroduodenal damage, others have disclosed strategies for combining the two active agents 

for therapeutic purposes. However, these suggestions do not provide for coordinated drug 

release or for reducing intragastric acid levels to a non-toxic level prior to the release of 

NSAID (U.S. 5,204,118; U.S. 5,417,980; U.S. 5,466,436; and U.S. 5,037,815). In certain 

30 cases, suggested means of delivery would expose the gastrointestinal tract to NSAIDs prior to 

onset ofPPI activity (U.S. 6,365,184). 

Attempts to develop NSAIDs that are inherently less toxic to the gastrointestinal tract 

have met with only limited success. For example, the recently developed cyclooxygenase-2 
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10 

3 

(COX-2) inhibitors show a reduced tendency to produce gastrointestinal ulcers and erosions, 

but a significant risk is still present, especially if the patient is exposed to other ulcerogens 

(JAMA 284:1247-1255 (2000); N Eng. J. Med 343:1520-1528 (2000)). In this regard, it 

appears that even low doses of aspirin will negate most of the benefit relating to lower 

gastrointestinal lesions. In addition, the COX-2 inhibitors may not be as effective as other 

NSA1Ds at relieving some types of pain and have been associated with significant 

cardiovascular problems (JADA 131:1729-1737 (2000); SCRIP 2617, pg. 19, Feb. 14, 2001); 

NY Times, May 22,2001, pg. Cl)). 

Other attempts to produce an NSAID therapy with less gastrointestinal toxicity have 

involved the concomitant administration of a cytoprotective agent. In 1998, Searle began 

marketing Arthrotec™ for the treatment of arthritis in patients at risk for developing GI 

ulcers. This product contains misopristol (a cytoprotective prostaglandin) and the NSAID 

diclofenac. Although patients administered Arthrotec™ do have a lower risk of developing 

I'!J 5 ulcers, they may experience a number of other serious side effects such as diarrhea, severe 

cramping and, in the case of pregnant women, potential damage to the fetus. 

Another approach has been to produce enteric coated NSAID products. However, 

even though these have shown modest reductions in gastroduodenal damage in short term 

·~0 studies (Scand J. Gastroenterol. 20: 239-242 (1985) and Scand. J. Gastroenterol. 25:231-
t.~ 

234 (1990) ), there is no consistent evidence of a long term benefit during chronic treatment. 

Overall, it may be concluded that the risk of inducing GI ulcers is a recognized 

problem associated with the administration of NSAIDs and that, despite considerable effort, 

25 an ideal solution has not yet been found. 

Summary of the Invention 

The present invention is based upon the discovery of a new method for reducing the 

risk of gastrointestinal side effects in people taking NSAIDs for pain relief and for other 

30 conditions, particularly during chronic treatment. The method involves the administration of 

a single, coordinated, unit-dose product that combines: a) an agent that actively raises 

intragastric pH to levels associated with less risk ofNSAID-induced ulcers; and b) an NSAID 

that is specially formulated to be released in a coordinated way that minimizes the adverse 

effects of the NSAID on the gastroduodenal mucosa. Either short or long acting acid 
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inhibitors can be effectively used in the dosage forms. This method has the added benefit of 

being able to protect patients from other gastrointestinal ulcerogens whose effect may 

otherwise be enhanced by the disruption of gastroprotective prostaglandins due to NSAID 

therapy. 

In its first aspect, the invention is directed to a pharmaceutical composition in unit 

dosage form suitable for oral administration to a patient. The composition contains an acid 

inhibitor present in an amount effective to raise the gastric pH of a patient to at least 3.5, 

preferably to at least 4, and more preferably to at least 5, when one or more unit dosage forms 

10 are administered. The gastric pH should not exceed 7.5 and preferably should not exceed 7.0. 

20 

The term "acid inhibitor" refers to agents that inhibit gastric acid secretion and increase 

gastric pH. In contrast to art teaching against the use of H2 blockers for the prevention of 

NSAID-associated ulcers (N Eng. J Med 340: 1888-1899 (1999)), these agents are 

preferred compounds in the current invention. Specific, H2 blockers that may be used include 

cimetidine, ranitidine, ebrotidine, pabutidine, lafutidine, loxtidine or famotidine. The most 

preferred acid inhibitor is famotidine present in dosage forms in an amount of between 5 mg 

and 100 mg. Other agents that may be effectively used include proton pump inhibitors such 

as omeprazole, esomeprazole, pantoprazole, lansoprazole or rabeprazole. 

The pharmaceutical composition also contains a non-steroidal anti-inflammatory drug 

in an amount effective to reduce or eliminate pain or inflammation. The NSAID may be a 

COX-2 inhibitor such as celecoxib, rofecoxib, meloxicam, piroxicam, valdecoxib, parecoxib, 

etoricoxib, CS-502, JTE-522, L-745,337 or NS398. Alternatively, the NSAID may be aspirin, 

acetaminophen, ibuprofen, flurbiprofen, ketoprofen, naproxen, oxaprozin, etodolac, 

25 indomethacin, ketorolac, lomoxicam, nabumetone, or diclofenac. The most preferred NSAID 

is naproxen in an amount ofbetween 50 mg and 1500 mg, and more preferably, in an amount 

of between 200 mg and 600 mg. It will be understood that, for the purposes of the present 

invention, reference to an acid inhibitor, NSAID, or analgesic agent will include all of the 

common forms of these compounds and, in particular, their pharmaceutically acceptable salts. 

30 The amounts of NSAIDs which are therapeutically effective may be lower in the current 

invention than otherwise found in practice due to potential positive kinetic interaction and 

NSAID absorption in the presence of an acid inhibitor. 
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The term "unit dosage form" as used herein refers to a single entity for drug 

administration. For example, a single tablet or capsule combining both an acid inhibitor and 

an NSAID would be a unit dosage form. A unit dosage form of the present invention 

preferably provides for coordinated drug release, in a way that elevates gastric pH and 

5 reduces the deleterious effects of the NSAID on the gastroduodenal mucosa, i.e., the acid 

inhibitor is released first and the release ofNSAID is delayed until after the pH in the GI tract 

has risen. In a preferred embodiment, the unit dosage form is a multilayer tablet, having an 

outer layer comprising the acid inhibitor and an inner core which comprises the NSAID. In 

the most preferred form, coordinated delivery is accomplished by having the inner core 

I 0 surrounded by a polymeric barrier coating that does not dissolve unless the surrounding 

medium is at a pH of at least 3.5, preferably at least 4 and more preferably, at least 5. 

Alternatively, a barrier coating may be employed which controls the release of NSAID by 

time, as opposed to pH, with the rate adjusted so that NSAID is not released until after the pH 

of the gastrointestinal tract has risen to at least 3.5, preferably at least 4, and more preferably 

at least 5. Thus, a time-release formulation may be used to prevent the gastric presence of 

NSAID until mucosal tissue is no longer exposed to the damage enhancing effect of very low 

pH. 

The invention includes methods of treating a patient for pain, inflammation and/or 

!t~O other conditions by administering the pharmaceutical compositions described above. 

Although the method may be used for any condition in which an NSAID is effective, it is 

expected that it will be particularly useful in patients with osteoarthritis or rheumatoid 

arthritis. Other conditions that may be treated include, but are not limited to: all form of 

headache, including migraine headache; acute musculoskeletal pain; ankylosing spondylitis; 

25 dysmenorrhoea; myalgias; and neuralgias. 

In a more general sense, the invention includes methods of treating pain, 

inflammation and/or other conditions by orally administering an acid inhibitor at a dose 

effective to raise a patient's gastric pH to at least 3.5, preferably to at least 4 or and more 

30 preferably to at least 5. The patient is also administered an NSAID, for example in a 

coordinated dosage form, that has been coated in a polymer that only dissolves at a pH of 

least 3.5, preferably at least 4 and, more preferably, 5 or greater or which dissolves at a rate 

that is slow enough to prevent NSAID release until after the pH has been raised. When acid 

inhibitor and NSAID are administered in separate doses, e.g., in two separate tablets, they 
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should be given concomitantly (i.e., so that their biological effects overlap) and may be given 

concurrently, i.e., NSAID is given within one hour after the acid inhibitor. Preferably, the 

acid inhibitor is an H2 blocker and, in the most preferred embodiment, it is famotidine at a 

dosage of between 5 mg and 100 mg. Any of the NSAIDs described above may be used in 

5 the method but naproxen at a dosage of between 200 and 600 mg is most preferred. It is 

expected that the inhibitor and analgesic will be typically delivered as part of a single unit 

dosage form which provides for the coordinated release of therapeutic agents. The most 

preferred dosage form is a multilayer tablet having an outer layer comprising an H2 blocker 

and an inner core comprising an NSAID. 

10 

The invention also provides a method for increasing compliance in a patient requiring 

frequent daily dosing ofNSAIDs by providing both an acid inhibitor and NSAID in a single 

convenient, preferably coordinated, unit dosage form, thereby reducing the number of 

individual doses to be administered during any given period. 

,, Brief Description of the Drawings 

Figure 1 is a schematic diagram of a four layer tablet dosage form. There is a 

naproxen core layer surrounded by a barrier layer. A third, enteric coating, layer delays the 

release of naproxen sodium until the pH is at a specific level, e.g., above 4. Finally, there is 

H2o an outer layer that releases an acid inhibitor such as famotidine. 

Figure 2 illustrates a three layer dosage form. An acid inhibitor, e.g., famotidine, is 

released immediately after ingestion by a patient in order to raise the pH of the 

gastrointestinal tract to above a specific pH, e.g., above 4. The innermost layer contains 

25 naproxen. Thus, the dosage form has a naproxen core, an enteric film coat and an acid 

inhibitor film coat. 

30 

Figure 3 illustrates a naproxen sodium pellet which contains a subcoat or barrier coat 

prior to the enteric film coat. 

Detailed Description of the Invention 

The present invention is based upon the discovery of improved pharmaceutical 

compositions for administering NSAIDs to patients. In addition to containing one or more 

NSAIDs, the compositions include acid inhibitors that are capable of raising the pH of the GI 

35 tract of patients. All of the dosage forms are designed for oral delivery and provide for the 
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coordinated release of therapeutic agents, i.e., for the sequential release of acid inhibitor 

followed by analgesic. 

The NSAIDs used in preparations may be either short or long acting. As used herein, 

5 the term "long acting" refers to an NSAID having a pharmacokinetic half-life of at least 2 

hours, preferably at least 4 hours and more preferably, at least 8-14 hours. In general, its 

duration of action will equal or exceed about 6-8 hours. Examples of long-acting NSAIDs 

are: flurbiprofen with a half-life of about 6 hours; ketoprofen with a half-life of about 2 to 4 

hours; naproxen or naproxen sodium with half-lives of about 12 to 15 hours and about 12 to 

10 13 hours respectively; oxaprozin with a half life of about 42 to 50 hours; etodolac with a half

life of about 7 hours; indomethacin with a half life of about 4 to 6 hours; ketorolac with a 

half-life of up to about 8-9 hours, nabumetone with a half-life of about 22 to 30 hours; 

mefenamic acid with a half-life of up to about 4 hours; and piroxicam with a half-life of 

about 4 to 6 hours. If an NSAID does not naturally have a half-life sufficient to be long 

25 

30 

acting, it can, if desired, be made long acting by the way in which it is formulated. For 

example, NSAIDs such as acetaminophen and aspirin may be formulated in a manner to 

increase their half-life or duration of action. Methods for making appropriate formulations are 

well known in the art (see e.g. Remington's Pharmaceutical Sciences, 161
h ed., A. Oslo editor, 

Easton, PA (1980)). 

It is expected that a skilled pharmacologist may adjust the amount of drug in a 

pharmaceutical composition or administered to a patient based upon standard techniques well 

known in the art. Nevertheless, the following general guidelines are provided: 

Indomethacin is particularly useful when contained in tablets or capsules in an 

amount from about 25 to 75 mg. A typical daily oral dosage of indomethacin is 

three 25 mg doses taken at intervals during the day. However, daily dosages of up 

to about 150 mg are useful in some patients. 

Aspirin will typically be present in tablets or capsules in an amount of between 

about 250 mg and 1000 mg. Typical daily dosages will be in an amount ranging 

from 500 mg to about 10 g. 
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Ibuprofen may be provided in tablets or capsules of 50, 100, 200, 300, 400, 600, 

or 800 mg. Daily doses should not exceed 3200 mg. 200 mg - 800 mg may be 

particularly useful when given 3 or 4 times daily. 

Flurbiprofen is useful when in tablets at about from 50 to 100 mg. Daily doses of 

about I 00 to 500 mg, and particularly from about 200 to 300 mg, are usually 

effective. 

Ketoprofen is useful when contained in tablets or capsules in an amount of about 

25 to 7 5 mg. Daily doses of from 100 to 500 mg and particularly of about 1 00 to 

300 mg are typical as is about 25 to 50 mg every six to eight hours. 

Naproxen is particularly useful when contained in tablets or capsules in an 

amount of from 250 to 500 mg. For naproxen sodium, tablets of about 275 or 

about 550 mg are typically used. Initial doses of from 100 to 1250 mg, and 

particularly 350 to 800 mg are also used, with doses of about 550 mg being 

generally preferred. 

Oxaprozin may be used in tablets or capsules in the range of roughly 200 mg to 

1200 mg, with about 600 mg being preferred. Daily doses of 1200 mg have been 

found to be particularly useful and daily doses should not exceed 1800 mg or 26 

mg/kg. 

Etodolac is useful when provided in capsules of 200 mg to 300 mg or in tablets of 

about 400 mg. Useful doses for acute pain are 200-400 mg every six-eight hours, 

not to exceed 1200 mg/day. Patients weighing less than 60 kg are advised not to 

exceed doses of 20 mg/kg. Doses for other uses are also limited to 1200 mg/day 

in divided doses, particularly 2, 3 or 4 times daily. 

Ketorolac is usefully provided in tablets of 1-50 mg, with about 10 mg being 

typical. Oral doses of up to 40 mg, and particularly 10-30 mg/day have been 

useful in the alleviation of pain. 
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Nabumetone may be provided in tablets or capsules of between 500 mg and 750 

mg. Daily doses of 1500-2000 mg, after an initial dose of 100 mg, are of 

particular use. 

Mefenamic acid is particularly useful when contained in tablets or capsules of 50 

mg to 500 mg, with 250 mg being typical. For acute pain, an initial dosage of 1-

1 000 mg, and particularly about 500 mg, is useful, although other doses may be 

required for certain patients. 

Lomoxicam is provided in tablets of 4 mg or 8 mg. Useful doses for acute pain 

are 8 mg or 16 mg daily, and for arthritis are 12 mg daily. 

One particular group of long acting NSAIDs that may be used are the 

cyclooxygenase-2 inhibitors. These include: celecoxib, rofecoxib, meloxicam, piroxicam, 

valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522, L-745,337, or NS398. JTE-522, L-

745,337 and NS398 as described, inter alia, in Wakatani, et al. (Jpn. J. Pharmacal. 78:365-

371 (1998)) and Panara, et al. (Br. J. Pharmacal. 116:2429-2434 (1995)). The amount 

present in a tablet or administered to a patient will depend upon the particular COX-2 

inhibitor being used. For example: 

Celecoxib may be administered in a tablet or capsule containing from about 100 

mg to about 500 mg or, preferably, from about 100 mg to about 200 mg. 

Piroxicam may be used in tablets or capsules containing from about 10 to 20 mg. 

Rofecoxib will typically be provided in tablets or capsules in an amount of 12.5, 

25 or 50 mg. The recommended initial daily dosage for the management of acute 

pain is 50 mg. 

Meloxicam is provided in tablets of 7.5 mg, with a recommended daily dose of 

7.5 or 15 mg for the management of osteoarthritis. 

Valdecoxib is provided in tablets of 10 or 20 mg, with a recommended daily dose 

of 10 mg for arthritis or 40 mg for dysmenorrhea. 
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With respect to acid inhibitors, tablets or capsules may contain anywhere from 1 mg 

to as much as lg. Typical amounts for H2 blockers are: cimetidine, 100 to 800 mg/unit dose; 

ranitidine, 50-300 mg/unit dose; famotidine, 5-100 mg/unit dose; ebrotidine 400 - 800 

mg/unit dose; pabutidine 40 mg/unit dose; lafutidine 5-20 mg/unit dose; and nizatidine, 50-

5 600 mg/unit dose. Proton pump inhibitors will typically be present at about 5 mg to 600 mg 

per unit dose. For example, the proton pump inhibitor omeprazole should be present in tablets 

or capsules in an amount from 5 to 50 mg, with about 20 mg per unit dosage form being 

preferred. Other typical amounts are: esomeprazole, 5-1 00 mg, with about 40 mg per unit 

dosage form being preferred; lansoprazole, 15-150 mg, with about 30 mg per unit dosage 

10 form being preferred; pantoprazole, 10-200 mg, with about 40 mg per unit dosage form being 

preferred; and rabeprazole, 5-l 00 mg, with about 20 mg per unit dosage form being 

preferred. 

Making of Pharmaceutical Preparations 

The pharmaceutical compositions of the invention include tablets, dragees, liquids and 

capsules and can be made in accordance with methods that are standard in the art (see, e.g., 

Remington's Pharmaceutical Sciences, 16th ed., A Oslo editor, Easton, Pa. (1980)). Drugs and 

drug combinations will typically be prepared in admixture with conventional excipients. 

Suitable carriers include, but are not limited to: water; salt solutions; alcohols; gum arabic; 

;~~0 vegetable oils; benzyl alcohols; polyethylene glycols; gelatin; carbohydrates such as lactose, 

amylose or starch; magnesium stearate; talc; silicic acid; paraffin; perfume oil; fatty acid 

esters; hydroxymethylcellulose; polyvinyl pyrrolidone; etc. The pharmaceutical preparations 

can be sterilized and, if desired, mixed with auxiliary agents such as: lubricants, 

preservatives, disintegrants; stabilizers; wetting agents; emulsifiers; salts; buffers; coloring 

25 agents; flavoring agents; or aromatic substances. 

Enteric coating layer(s) may be applied onto the core or onto the barrier layer of the 

core using standard coating techniques. The enteric coating materials may be dissolved or 

dispersed in organic or aqueous solvents and may include one or more of the following 

30 materials: methacrylic acid copolymers, shellac, hydroxypropylmethcellulose phthalate, 

polyvinyl acetate phthalate, hydroxypropylmethylcellulose trimellitate, carboxymethylethyl

cellulose, cellulose acetate phthalate or other suitable enteric coating polymer(s). The pH at 

which the enteric coat will dissolve can be controlled by the polymer or combination of 

polymers selected and/or ratio ofpendant groups. For example, dissolution characteristics of 
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the polymer film can be altered by the ratio of free carboxyl groups to ester groups. Enteric 

coating layers also contain pharmaceutically acceptable plasticizers such as triethyl citrate, 

dibutyl phthalate, triacetin, polyethylene glycols, polysorbates or other plasticizers. 

Additives such as dispersants, colorants, anti-adhering and anti-foaming agents may also be 

5 included. 

The Making of Tablet Dosage Forms 

Preferably, the combination of an acid inhibitor and an NSAID will be in the form of 

a bi- or multi-layer tablet. In a bilayer configuration, one portion of the tablet contains the 

10 acid inhibitor in the required dose along with appropriate excipients, agents to aid dissolution, 

lubricants, fillers, etc. The second portion of the tablet will contain the NSAID, preferably 

naproxen, in the required dose along with other excipients, dissolution agents, lubricants, 

fillers, etc. In the most preferred embodiment, the NSAID layer is surrounded by a polymeric 

coating which does not dissolve at a pH of less than 4. The naproxen may be granulated by 

methods such as slugging, low- or high- shear granulation, wet granulation, or fluidized-bed 

granulation. Of these processes, slugging generally produces tablets of less hardness and 

greater friability. Low-shear granulation, high-shear granulation, wet granulation and 

fluidized-bed granulation generally produce harder, less friable tablets. 

'tl:zo Examples 

Example 1: Enteric Coated Naproxen Sodium Core and Famotidine 
Immediate Release 

A schematic diagram of a four layer tablet dosage form is shown in Figure 1. The first 

25 layer contains naproxen sodium distributed throughout a matrix of pharmaceutically 

acceptable fillers, excipients, binding agents, disintegrants, and lubricants. 

The second layer is a barrier layer which protects the first layer containing naproxen 

sodium. The barrier film coat is applied by conventional pan coating technology and the 

30 weight of the barrier coat may vary from 1% to 3% of the core tablet weight. In particular 

embodiments, the core naproxen sodium tablet is coated with coating ingredients such as 

Opaspray® K-1-4210A or Opadry® YS-1-7006 (Colorcon, West Point, PA). Polymer film 

coating ingredients such as hydroxypropylmethylcellulose 2910 and polyethylene glycol 

8000 in a coating suspension may also be used. 
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The function of the third layer is to prevent the release of naproxen sodium until the 

dosage form reaches an environment where the pH is above about 4 or 5. The enteric coating 

does not dissolve in areas of the GI tract where the pH may be below about 4 or 5 such as in 

an unprotected stomach. Methacrylic acid copolymers are used as the enteric coating 

5 ingredient, triethyl citrate and dibutyl phthalate are plasticisers, and ammonium hydroxide is 

used to adjust the pH of the dispersion. The coating dissolves only when the local pH is 

above, for example, 5.5 and, as a result, naproxen sodium is released. 

The outermost layer contains an "acid inhibitor" in an effective amount which is 

10 released from the dosage form immediately after administration to the patient. The acid 

inhibitor in the present example is a proton pump inhibitor or, preferably the H2 blocker 

famotidine, which raises the pH of the gastrointestinal tract to above 4. The typical effective 

amount of famotidine in the dosage form will vary from 5 mg to 100 mg. A typical film 

coating formulation contains Opadry Clear® YS-1-7006 which helps in the formation of the 

l5 film and in uniformly distributing famotidine within the fourth layer without tablets sticking 
;;::,;;:: 

.. 

to the coating pan or to each other during application of the film coat. Other ingredients may 

include: plasticisers such as triethyl citrate, dibutyl phthalate, and polyethylene glycol; anti-

adhering agents such as talc; lubricating ingredients such as magnesium stearate; and 

opacifiers such as titanium dioxide. In addition, the pH of the film coating solution can be 

l~~O adjusted to aid in dissolution of the famotidine. The film coating is thin and rapidly releases 

famotidine for absorption. 

Core Tablet Ingredients %W/W mg/Tablet 

Naproxen sodium, USP 74.074 500.00 

Microcrystalline cellulose, NF 
25 (Avicel PH 200) 17.166 115.87 

Povidone (K29/32), USP 3.450 23.29 

Talc, USP 4.350 29.36 

Magnesium Stearate, NF 0.960 6.48 

30 Total 100.00 675.00 
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Barrier Film Coating Ingredients 

Opadry Clear® YS-1-7006 

Purified water USP 

Total 

Enteric Coating Dispersion 

Ingredients 

Methacrylic Acid Copolymer, NF 
(Eudragit L-1 00-55) 

Methacrylic Acid Copolymer, NF 
(Eudragit L-1 00) 

Triethyl Citrate, NF 

Dibutyl Phthalate, NF 

Ammonium Hydroxide (30%), NF 

Purified water, USP 

Total 

Famotidine Coating Dispersion 

Ingredients 

Famotidine, USP 

Opadry Clear® (YS-1-7006) 

Talc, USP 

Purified Water, USP 

Total 

13 

5.00 

95.00 

100.00 

%WIW 

7.30 

7.30 

2.95 

1.17 

0.87 

80.41 

100.00 

%W/W 

3.0 

5.0 

3.0 

89.0 

100.0 

Example 2: Enteric Coated Naproxen Core and Famotidine 
Immediate Release 

Figure 2 illustrates a three layered dosage form which releases famotidine 

immediately after ingestion by the patient in order to raise the pH of the gastrointestinal tract 

to above about 4. The innermost layer contains naproxen uniformly distributed throughout a 

matrix of pharmaceutically acceptable excipients. These excipients perform specific functions 

35 and may serve as binders, disintegrants, or lubricants. A pharmaceutically acceptable enteric 

coating surrounds the naproxen core. The function ofthe enteric coat is to delay the release of 

naproxen until the dosage form reaches an environment where the pH is above about 4. The 
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coating does not dissolve in the harshly acidic pH of the unprotected stomach. It contains 

methacrylic acid copolymers which prevent the release of naproxen in the unprotected 

stomach. Also included are: triethyl citrate, a plasticiser; simethicone emulsion, an anti

foaming agent; and sodium hydroxide which is used to adjust the pH of the dispersion. 

The outermost layer contains an "acid inhibitor" in an effective amount which is 

released from the dosage form immediately after administration to the patient. The acid 

inhibitor in this example is a proton pump inhibitor or, preferably, the H2 blocker famotidine 

which raises the pH of the stomach to above 4. A typical film coating formulation contains 

10 Opadry Clear® YS-1-7006 which helps in the formation of the film and in uniformly 

distributing famotidine in the fourth layer without tablets sticking to the coating pan or 

sticking to each other during application of the film coat. Other ingredients are: plasticisers 

such as polyethylene glycol 8000; anti-adhering agents such as talc; lubricating ingredients 

such as magnesium stearate;, and opacifiers such as titanium dioxide. In addition, the pH of 

1t~15 the film coating solution can be adjusted to aid in dissolution of the famotidine. The film 

coating is thin and rapidly releases famotidine for absorption. 

25 

30 

Core Tablet Ingredients 

Naproxen, USP 

Povidone K-90, USP 

Starch, USP 

Croscarmellose Sodium, USP 

Magnesium Stearate, NF 

Total 
Purified Water, USP qs 

0/o W/W 

90.91 

2.00 

2.59 

4.00 

0.50 

100.00 

Enteric Coating Dispersion Ingredients 

Methacrylic Acid Copolymer Type C, NF 

(Eudragit L-100-55) 

Talc, USP 

Sodium Hydroxide, NF 

Triethyl Citrate, NF 

mgfl'ablet 

500.00 

11.00 

14.25 

22.00 

2.75 

550.00 

%W/W 

14.5 

3.8 

0.2 

1.7 
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Simethicone Emulsion, USP 

Purified Water, USP 

Total 

Famotidine Coating Dispersion 
Ingredients 

Famotidine, USP 

Opadry Clear® (YS-1-7006) 

Talc, USP 

Purified Water, USP 

Total 

15 

o/o W/W 

3.0 

5.0 

3.0 

89.0 

100.0 

0.02 

79.78 

100.00 

Example 3: Naproxen Controlled Release Core and Famotidine 
Immediate Release 

A trilayer tablet which separates famotidine contained in the film coat from 

controlled-release naproxen may be used in the present invention. The core tablet of naproxen 

is formulated using excipients which control the drug release for therapeutic relief from pain 

and inflammation for 24 hours. Figure 2 shows an example of an appropriate trilayer tablet. 

In this particular example, naproxen is mixed with a polymeric material, hydroxypropyl

methylcellulose and granulated with water. The granules are dried, milled, and blended with a 

lubricant, such as magnesium stearate. They are then compacted into tablets. 

The controlled-release core tablet of naproxen is film coated with a pharmaceutically 

acceptable enteric coating. The function of the enteric coat is to delay the release of naproxen 

until the dosage form reaches an environment where the pH is above about 4. The coating 

does not dissolve in the extremely acidic pH of the unprotected stomach. The function of 

methacrylic acid copolymers is to prevent the release of naproxen until the pH of the stomach 

30 rises. Triethyl citrate is a plasticiser, simethicone emulsion is a anti-foaming agent, and 

sodium hydroxide is used to adjust the pH of the dispersion. 

The outermost layer contains an "acid inhibitor" which is released from the dosage 

form immediately after administration to the patient. The acid inhibitor in the present 

35 example is a proton pump inhibitor or, preferably, the H2 blocker famotidine which 

consistently raises the pH of the stomach to above 4. The typical effective amount of 
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famotidine in the dosage will vary from 5 mg to 100 mg. A typical film coating formulation 

contains Opadry Blue® YS-1-4215 which is essential for film formation and for the uniform 

application of famotidine to the core tablet. Polymer film coating ingredients, 

hydroxypropylmethylcellulose or Opaspray® K-1-4210A (Colorcon, West Point, PA) may 

5 also be used. Other ingredients which help in the formation of the film and in the uniform 

application of famotidine to the core tablet are: plasticisers such as triethyl citrate and dibutyl 

phthalate; anti-adhering agents such as talc; lubricating ingredients such as magnesium 

stearate; and opacifiers such as titanium dioxide. In addition, the pH of the film coating 

solution can be adjusted to aid in dissolution of the famotidine. The film coating is thin and 

10 rapidly releases famotidine for absorption. 

25 

30 

35 

Core Tablet Ingredients 

Naproxen, USP 

%W/W 

Hydroxypropyl methylcellulose 
2208, USP (viscosity 15000 cps) 

Magnesium Stearate, NF 

94.00 

5.00 

1.00 

Total 100.00 

Enteric Coating Dispersion Ingredients 

Methacrylic Acid Copolymer Type C, NF 
(Eudragit L-1 00-55) 

Talc, USP 

Sodium Hydroxide, NF 

Triethyl Citrate, NF 

Simethicone Emulsion, USP 

Purified Water, USP 

Total 

Famotidine Coating Dispersion Ingredients 

Famotidine, USP 

Opadry Blue® (YS-1-4215) 

Talc, USP 

Purified Water, USP 

Total 

o/o W/W 

2.0 

10.0 

9.0 

79.0 

100.0 

mg/Tablet 

750 

39.9 

7.95 

797.85 

14.5 

3.8 

0.2 

1.7 

0.02 

79.78 

100.00 
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Example 4: Naproxen and Famotidine Controlled Release Core and 
Famotidine Immediate Release 

A trilayer tablet which separates famotidine contained in the film coat from 

controlled-release naproxen and famotidine may be used in the present invention. The core 

5 tablet of naproxen and famotidine is formulated using excipients which control the drug 

release for therapeutic relief from pain and inflammation for 24 hours. Figure 2 is an example 

of an appropriate trilayer tablet. In this particular example, naproxen and famotidine are 

mixed with a polymeric material, hydroxypropylmethylcellulose and granulated with water. 

The granules are dried, milled, and blended with a lubricant, such as magnesium stearate. 

I 0 They are then compacted into tablets. 

The controlled-release core tablet of naproxen and famotidine is film coated with a 

pharmaceutically acceptable enteric coating. The function of the enteric coat is to delay the 

release of naproxen until the dosage form reaches an environment where the pH is above 

about 4. The coating does not dissolve in the extrememly acidic pH of the unprotected 

nfs stomach. The function of methacrylic acid copolymers is to prevent the release of naproxen 

in the pH of the stomach rises. Triethyl citrate is a plasticiser, simethicone emulsion is a anti

foaming agent, and sodium hydroxide is used to adjust the pH of the dispersion. 

The outermost later contains an "acid inhibitor" which is released from the dosage 

form immediately after administration to the patient. The acid inhibitor in the present 

20 example is a proton pump inhibitor or, preferably, the H2 blocker famotidine which 

consistently raises the pH of the stomach to above 4. The typical effective amount of 

famotidine in the dosage will vary from 5 mg to I 00 mg. A typical film coating formulation 

contains Opadry Blue® YS-I-4215 which is essential for film formation and for the uniform 

application of famotidine to the core tablet. Polymer film coating ingredients, 

25 hydroxypropylmethylcellulose or Opaspray® K-1-4210A (Colorcon, West Point, PA) may 

also be used. Other ingredients which help in the formation of the film and in the uniform 

application of famotidine to the core tablet are: plasticisers such as triethyl citrate and dibutyl 

phthalate; anti-adhering agents such as talc; lubricating ingredients such as magnesium 

stearate; and opacifiers such as titanium dioxide. In addition, the pH of the film coating 

30 solution can be adjusted to aid in dissolution of the famotidine. The film coating is thin and 

rapidly releases famotidine for absorption. 
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25 

30 

Core Tablet Ingredients 
Naproxen, USP 

Famotidine, USP 

Hydroxypropyl methylcellulose 
2208, USP (viscosity 15000 cps) 

Magnesium Stearate, NF 

Total 

18 

0/o W/W 
88.05 

3.52 

7.03 

1.40 

100.00 

Enteric Coating Dispersion Ingredients 
Methacrylic Acid Copolymer Type C, NF 
(Eudragit L-1 00-55) 

Talc, USP 

Sodium Hydroxide, NF 

Triethyl Citrate, NF 

Simethicone Emulsion, USP 

Purified Water, USP 

Total 

Famotidine Coating Dispersion 
Ingredients 

Famotidine, USP 

Opadry Blue® (YS-1-4215) 

Talc, USP 

Purified Water, USP 

mg!Tablet 
500 

20.0 

39.9 

7.95 

567.85 

%W/W 

%W/W 

2.0 

10.0 

9.0 

79.0 

14.5 

3.8 

0.2 

1.7 

0.02 

79.78 

100.00 

Total 100.0 

Example 5: Enteric Coated Naproxen Sodium Core and Pantoprazole 
Immediate Release in Film Coat 

A schematic diagram of a four layer tablet dosage form is shown in Figure 1. The first 

layer contains naproxen sodium distributed throughout a matrix of pharmaceutically 

acceptable fillers, excipients, binding agents, disintegrants, and lubricants. 

The second layer is a barrier layer which protects the first layer containing naproxen 

35 sodium. The barrier film coat is applied by conventional pan coating technology and the 

weight of the barrier coat may vary from 1% to 3% of the core tablet weight. In particular 
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embodiments, the core naproxen sodium tablet is coated with coating ingredients such as 

Opaspray® K-1-4210A or Opadry® YS-1-7006 (Colorcon, West Point, PA). Polymer film 

coating ingredients such as hydroxypropylmethylcellulose 2910 and polyethylene glycol 

8000 in a coating suspension may also be used. 

The third layer is an enteric fllm coat. It does not dissolve in areas of the GI tract 

where the pH may be below 4 such as in an unprotected stomach but it dissolves only when 

the local pH is above about 4. Therefore, the function of the third layer is to prevent the 

release of naproxen sodium until the dosage form reaches an environment where the pH is 

10 above 4. In this example, hydroxypropylmethylcellulose phthalate is the enteric coating 

ingredient, cetyl alcohol is a plasticiser and acetone and alcohol are solvents. 

The fourth layer contains an "acid inhibitor" in an effective amount which is released 

from the dosage form as soon as the film coat dissolves. The acid inhibitor in this example is 

a proton pump inhibitor, pantoprazole which raises the pH of the gastrointestinal tract to 

above 4. The typical effective amount of pantoprazole in the dosage form may vary from 10 

mg to 200 mg. The film coat is applied by conventional pan coating technology and the 

weight of film coat may vary from 4% to 8% of the core tablet weight. Other ingredients are, 

plasticisers such as triethyl citrate, dibutyl phthalate, anti-adhering agents such as talc, 

1:~0 lubricating ingredients such as magnesium stearate, opacifiers such as, titanium dioxide, and 
rt~ 

ammonium hydroxide to adjust the pH of the dispersion. The film coating is thin and rapidly 

releases pantoprazole for absorption. Therefore, pantoprazole releases first and then the core 

erodes and releases naproxen sodium. 

Core Tablet Ingredients 

Naproxen sodium, USP 

Microcrystalline cellulose, NF 

(Avicel PH 200) 

Povidone (K29/32), USP 

Talc, USP 

Magnesium Stearate, NF 

Total 

%W/W mg/tablet 

74.075 500.00 

17.165 115.87 

3.450 23.29 

4.350 29.36 

0.960 6.48 

100.00 675.00 

 
 
Page 586 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



5 

10 

15 

20 

Naproxen sodium, 50% microcrystalline cellulose and povidone are dry mixed and 

wet granulated in an appropriate granulator with sufficient purified water. The wet granules 

are dried, milled, and blended with the remaining 50% microcrystalline cellulose, talc and 

magnesium stearate. The final granule blend is compressed into tablets. 

Barrier Film Coating Ingredients 

Opadry® Clear YS-1-7006 

Purified Water, USP 

Total 

5.00 

95.00 

100.00 

Opadry clear is added slowly to purified water and mixing is continued until Opadry 

is ful]y dispersed. The solution is sprayed on to the tablet cores in a conventional coating pan 

until proper amount of Opadry clear is deposited on the tablets. 

Enteric Coating Ingredients 0/o W 1W 

Hydroxypropyl methylcellulose phthalate, 5.5 
NF 
Cetyl alcohol, NF 0.3 

Acetone, NF 66.3 

Alcohol, USP 27.9 

Total 100.00 

Hydroxypropylmethylcellulose phthalate and cetyl alcohol are dissolved in a mixture 

of alcohol and acetone. The solution is then sprayed on to the tablet bed in proper coating 

equipment. A sample of the tablets is tested for gastric resistance and the coating stopped if 

the tablets pass the test. 

Pantoprazole Film Coating Ingredients 

Pantoprazole sodium, USP 

Opadry® Clear YS-1-7006 

Sodium carbonate, NF 

Purified Water, USP 

Total 

5.00 

5.00 

1.20 

88.80 

100.00 
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Pantoprazole sodium is dissolved in purified water containing sodium carbonate in 

solution. After thorough mixing, Opadry clear is added slowly and mixing is continued until 

Opadry is fully dispersed. The suspension is sprayed on to the tablet cores in a conventional 

coating pan until the proper amount of pantoprazole sodium is deposited. 

Example 6: Enteric Coated Naproxen Sodium Core and Omeprazole 
Immediate Release in Film Coat 

A schematic diagram of a four layer tablet dosage form is shown in Figure 1. The first 

layer contains naproxen sodium distributed throughout a matrix of pharmaceutically 

10 acceptable fillers, excipients, binding agents, disintegrants, and lubricants. 

The second layer is a barrier layer which protects the first layer containing naproxen 

sodium. The barrier film coat is applied by conventional pan coating technology and the 

weight of the barrier coat may vary from 1% to 3% of the core tablet weight. In particular 

!US embodiments, the core naproxen sodium tablet is coated with coating ingredients such as 

Opaspray® K-1-4210A or Opadry® YS-1-7006 (Colorcon, West Point, PA). Polymer film 

coating ingredients such as hydroxypropylmethylcellulose 2910 and polyethylene glycol 

8000 in a coating suspension may also be used. 

The third layer is an enteric film coat. It does not dissolve in areas of the GI tract 

where the pH is below 4 such as in an unprotected stomach but it dissolves only when the 

local pH is above 4. Therefore, the function of the third layer is to prevent the release of 

naproxen sodium until the dosage form reaches an environment where the pH is above about 

4. In this example, hydroxypropylmethylcellulose phthalate is the enteric coating ingredient, 

25 cetyl alcohol is a plasticiser and acetone and alcohol are solvents. 

The fourth layer contains an "acid inhibitor" in an effective amount which is released 

from the dosage form as soon as the film coat dissolves. The acid inhibitor in this example is 

a proton pump inhibitor, omeprazole, which raises the pH of the gastrointestinal tract to 

30 above 4. The typical effective amount of omeprazole in the dosage form may vary from 5 mg 

to 50 mg. The film coat is applied by conventional pan coating technology and the weight of 

film coat may vary from 4% to 8% of the core tablet weight. Other ingredients are, 

plasticisers such as triethyl citrate, dibutyl phthalate, anti-adhering agents such as talc, 

lubricating ingredients such as magnesium stearate, opacifiers such as, titanium dioxide, and 
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ammonium hydroxide to adjust the pH of the dispersion. The film coating is thin and rapidly 

releases omeprazole for absorption. Therefore, omeprazole is released first and then the core 

erodes and releases naproxen sodium. 

Core Tablet Ingredients o/o W/W mg!tablet 

Naproxen sodium, USP 74.075 500.00 
Microcrystalline cellulose, 
NF (A vicel PH 200) 17.165 115.87 

Povidone (K29/32), USP 3.450 23.29 

Talc, USP 4.350 29.36 

Magnesium Stearate, NF 0.960 6.48 

Total 100.00 675.00 

5 Naproxen sodium, 50% microcrystalline cellulose and povidone are dry mixed and 

10 

wet granulated in an appropriate granulator with sufficient purified water. The wet granules 

are dried, milled, and blended with the remaining 50% microcrystalline cellulose, talc and 

magnesium stearate. The fmal granule blend is compressed into tablets. 

Barrier Film Coating Ingredients 

Opadry® Clear YS-1-7006 

Purified Water, USP 

Total 

%W/W 

5.00 

95.00 

100.00 

Opadry clear is added slowly to purified water and mixing is continued until Opadry 

is fully dispersed. The solution is sprayed on to the tablet cores in a conventional coating pan 

until the proper amount of Opadry clear is deposited on the tablets. 

Enteric Coating Ingredients 

Methacrylic Acid Copolymer, NF 
(Eudragit L-1 00-55) 

Triethyl Citrate, NF 

Talc, USP 

Purified Water, USP 

0/oW/W 

6.0 

0.6 

3.0 

5.0 
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Isopropyl Alcohol, USP 

Total 

23 

85.40 

100.00 

Methacrylic acid copolymer, triethyl citrate, and talc are dissolved in a mixture of 

isopropyl alcohol and water. The solution is then sprayed on to the tablet bed in a proper 

coating equipment. A sample of the tablets is tested for gastric resistance and the coating is 

stopped if the tablets pass the test. 

Omeprazole Film Coating Ingredients 

Omeprazole, USP 

Opadry® Clear YS-1-7006 

Purified Water, USP 

Isopropyl Alcohol, USP 

Total 

%W/W 

5.00 

5.00 

10.00 

80.00 

100.00 

Omeprazole is dissolved in a purified water and isopropyl alcohol mixture. After 

thorough mixing, Opadry clear is added slowly and mixing is continued until Opadry is fully 

dispersed. The suspension is sprayed on to the tablet cores in a conventional coating pan until 

:~:1 0 proper amount of omeprazole is deposited on the tablets. 

Example 7: Naproxen Sodium Delayed Release and Omeprazole Immediate 
Release Capsule 

A coordinated delivery dosage may be used to provide fast release of an acid 

15 inhibitor, a proton pump inhibitor, omeprazole which raises the pH of the gastrointestinal 

tract to above 4, and the delayed release of a non-steroidal anti-inflammatory drug, naproxen 

sodium. Omeprazole granules modify the pH of the stomach such that the drug readily 

dissolves and is absorbed in the stomach without significant degradation. The typical 

effective amount of omeprazole in the dosage form may vary from 5 mg to 50 mg. The 

20 release of naproxen sodium is delayed by enteric coating. 

Omeprazole granules contain an alkalizing excipient such as sodium bicarbonate. 

Other soluble alkalizing agents such as potassium bicarbonate, sodium carbonate, sodium 

hydroxide, or their combinations may also be used. The alkalizing agent helps solubilize and 

protect omeprazole from degradation before its absorption. Sodium lauryl sulfate helps in the 

25 wetting of omeprazole. Other surfactants may be used to perform the same function. In the 

 
 
Page 590 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



24 

present example, hydroxypropyl methylcellulose helps in granule formation, sodium starch 

glycolate is a disintegrant, and magnesium stearate is a lubricant. Other excipients may also 

be used to perform these functions. 

Naproxen sodium pellets as shown in Figure 3 are prepared by the wet massing 

5 technique and the conventional extrusion and spheronization process. The excipients used in 

the formulation are microcrystalline cellulose, and povidone. The pellets after drying and 

classification are coated with a protective subcoating containing povidone. Other coating 

ingredients may also be used such as Opaspray K-1-4210A or Opadry YS-1-7006 

(trademarks of Colorcon, West Point, PA). Polymer film coating ingredients such as 

10 hydroxypropylmethylcellulose 2910 and polyethylene glycol 8000 in a subcoating suspension 

are also alternatives. Other ingredients are, plasticisers such as triethyl citrate, dibutyl 

phthalate, anti-adhering agents such as talc, lubricating ingredients such as magnesium 

stearate, opacifiers such as, titanium dioxide. 

n~o 

The subcoated pellets are enteric coated using enteric coating polymers. In this 

example, the enteric coating polymer is methacrylic acid copolymer and the plasticizer is 

dibutyl phthalate which are dissolved in a mixture of acetone and alcohol. The enteric film 

does not dissolve in the acidic pH but dissolves when the pH in the gut is above about pH 6 

and releases naproxen sodium. 

Omeprazole Granules O.fo W/W mg/capsule 

Omeprazole, USP 12.9 20.00 

Sodium Bicarbonate, USP 82.40 127.72 

Hydroxypropyl methylcellulose, 2.00 3.10 
USP 
Sodium lauryl sulfate, NF 0.20 0.31 

Sodium starch glycolate, NF 2.00 3.10 

Magnesium stearate, NF 0.50 0.77 

Total 100 100 

Hydroxypropylmethylcellulose is dissolved in water, then sodium lauryl sulfate is 

added and the solution is mixed. Omeprazole, microcrystalline cellulose, and sodium 

bicarbonate are dry mixed together and granulated with the granulating solution. The 
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granulation is mixed until proper granule formation is reached. The granulation is then dried, 

milled, and blended with magnesium stearate. 

Pellet Ingredients 0/o W/W mgltablet 

Naproxen sodium, USP 86.80 250.00 

Microcrystalline cellulose, NF 11.10 32.00 
(Avicel PH 200) 

Povidone (K90), USP 2.10 6.00 

Total 100.00 288.00 

Povidone is dissolved in water. Naproxen sodium and microcrystalline cellulose are 

dry mixed and granulated with povidone solution. The wet mass is mixed until proper 

consistency is reached. The wet mass is then pressed through an extruder and spheronized to 

form pellets. The pellets are then dried and classified into suitable particle size range. 

Subcoat Ingredients 0/o W IW 

Povidone (K29-32), USP 10.00 

Alcohol, USP 90.00 

Total 100.00 

10 The pellet cores are coated using povidone solution by a conventional coating pan 

method to a weight gain of 1-2%. 

Enteric Coating Ingredients 

Methacrylic Acid Copolymer, NF 
(Eudragit L-1 00) 
Diethyl Phthalate, NF 

Acetone, NF 

Isopropyl Alcohol, USP 

Total 

8.20 

1.70 

33.30 

56.80 

100.0 
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Eudragit L-100 1s dissolved in isopropanol and acetone and diethyl phthalate is 

dissolved. The solution is sprayed on the pellet cores using proper film coating equipment. A 

sample of the pellets is tested for gastric resistance before stopping the coating process. 

Omeprazole fast release granules and naproxen sodium delayed release pellets are 

5 blended together and filled into appropriate size capsules to contain 250 mg naproxen sodium 

and 20 mg omeprazole per capsule. 

10 

Example 8: Naproxen Delayed Release and Omeprazole Immediate Release 
Capsule 

The present Example is directed to a coordinated delivery dosage form containing 

omeprazole and naproxen. The formulation contains 10 mg omeprazole and uses 

methylcellulose as a binder and croscarmellose sodium as a disintegrant. Naproxen pellets as 

shown in Figure 3 do not need a subcoating layer and are enteric coated with an aqueous 

dispersion of methacrylic acid copolymer. Optionally, these pellets could be compressed into 

'::l5 a core and film coated with an acid inhibitor and thereby form a bilayer tablet. 
J~g 

Omeprazole Granules O.fo W/W mg/capsule 

Omeprazole, USP 6.45 10.00 

Sodium Bicarbonate, USP 88.85 137.71 

Methylcellulose, USP 2.00 3.10 

Sodium lauryl sulfate, NF 0.20 0.31 

Croscarmellose sodium, NF 2.00 3.10 

Magnesium stearate, NF 0.50 0.78 

Total 100 100 

Methy1cellulose is dissolved in water, then sodium lauryl sulfate is added to the 

solution and mixed. Omeprazole, microcrystalline cellulose, and sodium bicarbonate are dry 

mixed together and granulated with the granulating solution. The granulation is mixed until 

20 proper granule formation is reached. The granulation is then dried, milled, and blended with 

magnesium stearate. 
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Pellet Ingredients 

Naproxen, USP 

Microcrystalline cellulose, NF 

(Avicel PH 200) 

Povidone (K90), USP 

Total 

27 

%W/W mg/tablet 

76.22 250.00 

21.78 71.44 

2.00 6.56 

100.00 328.00 

Povidone is dissolved in water. Naproxen and microcrystalline cellulose are dry 

mixed and granulated with povidone solution. The wet mass is mixed until proper 

consistency is reached. The wet mass is then pressed through an extruder and spheronized to 

5 form pellets. The pellets are then dried and classified into a suitable particle size range. 

Enteric Coating Ingredients '% W/W 

Methacrylic Acid Copolymer, NF 15.60 
(Eudragit L30D 30% dispersion) 
Talc, USP 7.60 

Triethyl citrate, NF 1.60 

Simethicone Emulsion, USP 0.20 

(Silicone antifoam emulsion SE 2) 

Purified Water, USP 74.80 

Eudragit 30D is dispersed in purified water and simethicone emulsion. Talc and 

triethyl citrate are then dispersed. The suspension is sprayed on the pellet cores using proper 

10 film coating equipment. A sample of the pellets is tested for gastric resistance before stopping 

the coating process. Omeprazole fast release granules and naproxen sodium delayed release 

pellets are blended together and filled into appropriate size capsules to contain 250 mg 

naproxen and 10 mg omeprazole per capsule. 

15 Example 9: Clinical Study of the Relationship of Gastric pH to NSAID
induced Gastric Ulcers 

Sixty-two subjects were enrolled in a clinical study and randomly assigned to three 

groups. The following three groups were administered study medication twice daily for five 

days: (a) 550 mg naproxen sodium (n=lO), (b) 40 mg famotidine given with 550 mg of 
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naproxen or famotidine followed 90 minutes later by 550 mg naproxen, (n=39) or (c) 20 mg 

omeprazole followed by 550 mg naproxen sodium (n=13). Gastric pH was measured hourly 

beginning at the time of dosing of the final daily dose of study medication and for 8 - 10 

hours thereafter. Subjects had a gastric endoscopy performed at the beginning and on Day 5 

5 prior to the morning dose of study medication to identify gastric and duodenal irritation; no 

subjects were admitted to the study if gastric irritation was present at the time of initial 

endoscopy. 

10 

Five patients, three (33%) in the naproxen alone group and two (5%) in the 

famotidine/naproxen group, presented with gastroduodenal ulcers at the end of the study. In 

the naproxen alone group, the pH was greater than 4 only 4% of the time, and in the 

famotidine/naproxen group the pH was greater than 4 forty-nine percent of the time during 

the 8 - 10 hours following naproxen sodium dosing. Additionally, Lanza grade 3 or 4 damage 

was present in 28% (n=ll) of the subjects receiving famotidine/naproxen sodium, and 

present 100% (n=1 0) in the naproxen sodium treatment group. Monitoring of gastric acidity 

::n15 on day 5 indicated that patients with Lanza scores of greater than 2 had integrated gastric 

20 

acidity of greater than 100 mmol-hr./L. Only 20 - 40% of patients with integrated gastric 

acidity ofless than 100 mmol-hr/L had gastric pathology, whereas all patients with integrated 

gastric acidity greater than 100 mmol-hr/L had pathology. 

Example 10. Famotidine and Enteric Coated Naproxen Reduce Gastroduodenal 
Damage Due to NSAID Therapy 

Forty patients are randomized to two groups for a one week study of twice-daily 

dosing of: '500mg enteric coated naproxen, and 500mg enteric coated naproxen preceded by 

40mg famotidine. Endoscopies are conducted on all patients prior to first dosing and on the 

25 fmal day of the study. No subjects have any evidence of gastroduodenal damage at the 

beginning of the study (at first endoscopy). 

At the second endoscopy, Lanza scores for gastroduodenal damage are assessed for 

all subjects. Subjects in the enteric coated naproxen 500mg group have a lower incidence of 

grade 3-4 gastroduodenal damage than subjects previously treated with non-enteric coated 

30 naproxen 500mg. Importantly, subjects administered 500mg enteric coated naproxen and 

40mg famotidine have substantially lower incidence of grade 3 - 4 gastroduodenal damage 

than subjects who had previously taken naproxen alone (either naked or enteric coated) 
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which demonstrates the need for and the value of combining acid inhibition with enteric 

coating to minimize the gastrointestinal damage ofNSAID. 

All references cited herein are fully incorporated by reference. Having now fully 

5 described the invention, it will be understood by those of skill in the art that the invention 

may be performed within a wide and equivalent range of conditions, parameters and the like, 

without affecting the spirit or scope of the invention or any embodiment thereof. 
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What is Claimed is: 

]. 

2. 

3. 

A pharmaceutical composition in unit dose form suitable for oral administration to a 

patient, comprising: 

(a) an acid inhibitor present in an amount effective to raise the gastric pH 

of said patient to at least 3.5 upon the administration of one or more of 

said unit dosage forms; 

(b) a non-steroidal anti-inflammatory drug (NSAID) in an amount 

effective to reduce or eliminate pain or inflammation in said patient 

upon administration of one or more of said unit dosage forms; 

and wherein said unit dosage form provides for the coordinated release of said acid 

inhibitor followed by said NSAID. 

The pharmaceutical composition of claim 1, wherein said acid inhibitor is selected 

from: a proton pump inhibitor and an H2 blocker. 

The pharmaceutical composition of claim 2, wherein said acid inhibitor is an H2 

blocker selected from the group consisting of: cimetidine; ranitidine; ebrotidine; 

pabutidine; lafutidine; loxtidine and famotidine. 

4. The pharmaceutical composition of claim 3, wherein said H2 blocker is famotidine, 

present in said unit dosage form in an amount of between 5 mg and 100 mg. 

5. 

6. 

The pharmaceutical composition of claim 1, wherein said acid inhibitor is a proton 

pump inhibitor selected from the group consisting of: omeprazole, esomeprazole, 

lansoprazole, pantoprazole and rabeprazole. 

The pharmaceutical composition of claim 5, wherein said proton pump inhibitor is 

pantoprazole, present in said unit dosage form in an amount of between 10 mg and 

200mg. 

7. The pharmaceutical composition of claim 1, wherein said NSAID is a 

cyclooxygenese-2 (COX-2) inhibitor. 
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8. The pharmaceutical composition of claim 7, wherein said COX-2 inhibitor is selected 

from the group consisting of celecoxib; rofecoxib; meloxicam; piroxicam; 

valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

9. 

10. 

11. 

12. 

13. 

14. 

The pharmaceutical composition of claim 1, wherein said NSAID is selected from the 

group consisting of: aspirin; acetaminophen; ibuprofen; :flurbiprofen; ketoprofen; 

lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

The pharmaceutical composition of claim 9, wherein said NSAID is naproxen present 

in an amount ofbetween 50 mg and 1500 mg. 

The pharmaceutical composition of claim 1 0, wherein said naproxen is present in an 

amount of between 200 mg and 600 mg. 

The pharmaceutical composition of claim 1, wherein said unit dosage form is a 

multilayer tablet. 

The pharmaceutical composition of claim 12, wherein said unit dosage form is a 

trilayer tablet having an outer layer of said acid inhibitor and an inner core of said 

NSAID. 

The pharmaceutical composition of claim 12, wherein said unit dosage form is a 

bilayer tablet having an outer layer of said acid inhibitor and an inner core of said 

NSAID. 

15. The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that does not dissolve 

unless the pH of the surrounding medium is 3.5 or greater. 

16. The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that does not dissolve 

unless the pH of the surrounding medium is 4 or greater. 
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17. The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that does not dissolve 

unless the pH of the surrounding medium is 5 or greater. 

18. 

19. 

The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that dissolves at a rate 

such that said NSAID is not released until the pH of the surrounding medium is 3.5 or 

greater. 

The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that dissolves at a rate 

such that said NSAID is not released until the pH of the surrounding medium is 4 or 

greater. 

15 20. The pharmaceutical composition of any one of claims 12-14, wherein said tablet has 

an inner core of said NSAID surrounded by a barrier coating that dissolves at a rate 

such that said NSAID is not not released until the pH of the surrounding medium is 5 

or greater. 

20 21. The phamaceutical composition of claim 1, wherein said unit dosage form is a 

capsule. 

25 

30 

22. A method of treating a patient for pain or inflammation, comprising administering to 

said patient the pharmaceutical composition of any one of claims 1-14. 

23. The method of claim 22, wherein said patient is treated for either osteoarthritis or 

rheumatoid arthritis. 

24. A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective 

to raise the gastric pH of said patient to at least 3.5; and 

(b) orally administering to said patient an NSAID that is coated in a 

polymer that only dissolves at a pH of3.5 or greater. 

 
 
Page 599 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



25. 

26. 

5 

27. 

4 L~ • 33 

The method of claim 24, wherein said acid inhibitor is an H2 blocker. 

The method of claim 25, wherein said H-2 blocker is selected from the group 

consisting of: cimetidine; ranitidine; ebrotidine; pabutidine; lafutidine; loxtidine and 

famotidine. 

The method of claim 26, wherein said H2 blocker is famotidine administered at a 

dose ofbetween 5 mg and 100 mg. 

10 28. The method of claim 24, wherein said acid inhibitor is a proton pump inhibitor. 

25 

30 

29. 

30. 

31. 

32. 

33. 

The method of claim 28, wherein said proton pump inhibitor is selected from the 

group consisting of: omeprazole, esomeprazole, lansoprazole, rabeprazole and 

pantoprazole. 

The method of claim 29, wherein said proton pump inhibitor is pantoprazole 

administered at a dose ofbetween10 mg and 200 mg. 

The method of any one of claims 24 - 30, wherein said NSAID is a COX-2 inhibitor 

selected from the group consisting of: celecoxib; rofecoxib; meloxicam; piroxicam; 

valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

The method of any one of claims 24 - 30, wherein said NSAID is selected from the 

group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; ketoprofen; 

lomoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

The method of claim 32, wherein said NSAID is naproxen administered at a dose of 

between 50 mg and 1500 mg. 

34. The method of claim 33, wherein said naproxen is administered at a dose of between 

200 mg and 600 mg. 
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35. The method of claim 24, wherein said acid inhibitor and said NSAID are delivered as 

part of a single dosage form providing for the coordinated release of therapeutic 

agents. 

36. 

37. 

The method of claim 35, wherein said single dosage form is a bilayer tablet with an 

outer layer comprising an H2 blocker and an inner core comprising an NSAID. 

A method of treating a patient for pain or inflammation, comprising: 

(a) orally administering to said patient an acid inhibitor at a dose effective 

to raise the gastric pH of said patient to at least 3.5; and 

(b) concurrently administering to said patient an NSAID that is coated in a 

polymer that dissolves at a rate such that said NSAID is not released 

until said gastric pH is at 3.5 or higher. 

The method of claim 37, wherein said acid inhibitor is an H2 blocker. 

39. The method of claim 38, wherein said H-2 blocker is selected from the group 

consisting of: cimetidine; ranitidine; ebrotidine; pabutidine; lafutidine; loxtidine and 

famotidine. 

40. The method of claim 39, wherein said H2 blocker is famotidine administered at a 

dose of between 5 mg and 100 mg. 

41. The method of claim 3 7, wherein said acid inhibitor is a proton pump inhibitor. 

42. The method of claim 41, wherein said proton pump inhibitor is selected from the 

group consisting of: omeprazole, esomeprazole, lansoprazole, rabeprazole and 

pantoprazole. 

30 43. The method of claim 42, wherein said proton pump inhibitor is pantoprazole 

administered at a dose of between 1 0 mg and 200 mg. 
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44. The method of any one of claims 37- 43, wherein said NSAID is a COX-2 inhibitor 

selected from the group consisting of: celecoxib; rofecoxib; meloxicam; piroxicam; 

valdecoxib, parecoxib, etoricoxib, CS-502, JTE-522; L-745,337; and NS398. 

5 45. The method of any one of claims 37-43, wherein said NSAID is selected from the 

group consisting of: aspirin; acetaminophen; ibuprofen; flurbiprofen; ketoprofen; 

lornoxicam; naproxen; oxaprozin; etodolac; indomethacin; ketorolac; and 

nabumetone. 

10 46. The method of claim 45, wherein said NSAID is naproxen administered at a dose of 

between 50 mg and 1500 mg. 

25 

47. The method of claim 46, wherein said naproxen is administered at a dose of between 

200 mg and 600 mg. 

48. The method of claim 47, wherein said acid inhibitor and said NSAID are delivered as 

part of a single dosage form providing for the coordinated release of therapeutic 

agents. 

The method of claim 48, wherein said single dosage form is a bilayer tablet with an 

outer layer comprising an H2 blocker and an inner core comprising an NSAID. 

50. A method of improving compliance in patients requiring frequent daily dosages of an 

acid inhibitor and an NSAID comprising administering said dosages in a coordinated 

unit dosage form in accordance with claim 1. 
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Abstract 

The present invention is directed to drug dosage forms that release an agent that raises 

the pH of a patient's gastrointestinal tract, followed by a non-steroidal anti-inflammatory 

drug. The dosage form is designed so that the NSAID is not released until the intragastric pH 

5 has been raised to a safe level. The invention also encompasses methods of treating patients 

by administering this coordinated release, gastroprotective, antiarthritic/analgesic 

combination unit dosage form to achieve pain and symptom relief with a reduced risk of 

developing gastrointestinal damage such as ulcers, erosions and hemorrhages. 
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John R. Plachetka 
Atty. Dkt.: 71896/284951 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 
Appl. No.: 
Filed: 
For: 

John R. Plachetka 
to be assigned 
herewith 
Pharmaceutical Compositions for the Coordinated 
Delivery ofNSAIDs 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATION (37 C.F.R. § 1.63) AND POWER OF ATTORNEY 

As a below-named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, and 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) ofthe subject matter which 
is claimed and for which a patent is sought on the application identified above. 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claims. 

I acknowledge the duty to disclose information which is material to the examination of this 
appJication in accordance with 37 C.P.R. § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119, of 
any United States provisional applications or foreign application(s) for patent or inventor's 
certificate or of any PCT International Application(s) designating at least one country other 
than the United States of America listed below and have also identified below any foreign 
application for patent or inventor's certificate or any PCT International Application(s) 
designating at least one country other than the United States of America filed by me on the 
same subject matter having a filing date before that of the application on which priority is 
claimed: 
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Application 
Serial No. 

60/294,588 

Country 

United States 

John R. Plachetka 
Atty. Dkt.: 71896/284951 

Filing Date 
(Day/MonthlY ear) 

June 1, 2001 

Priority Claimed 
(Yes/No) 

Yes 

I hereby claim the benefit under Title 35, United States Code, Section 120, of any United 
States application(s) or PCT International Application(s) designating the United States of 
America that is/are listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application(s) in the manner provided 
by the first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of Federal Regulations, Section 
1.56, which occurred between the filing date of the prior application and the national or PCT 
international filing date of this application: 

Application 
Serial No. Filing Date 

Status (Patented, 
Pending, Abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 ,of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint William P. Atkins, Reg. No. 38,821; Guillermo Baeza, Reg. No. 35,056; 
JackS. Barufka, Reg. No. 37,087; Paul T. Bowen, Reg.No. 38,009; Brian P. Collins, 
Reg.No. 43,560; Mark Danielson, Reg.No. 40,580; Henry J. Daley, Reg. No. 42,459; John P. 
Darling, Reg. No. 44,482; Caroline D. Dennison, Reg. No. 34,494; Samir Elamrfani, Reg. 
No. 43,601; Stephen C. Glazier, Reg. No. 31,361; Kerry T. Hartman, Reg.No. 41,818; Eric 
Hernandez, Reg.No. 47,641; Adam R. Hess, Reg. No. 41,835; Thomas P. Hilliard, 
Reg.No. 40,330; David A. Jakopin, Reg. No. 32,995; Jefffey D. Karceski, Reg. No. 35,914; 
G. Lloyd Knight, Reg. No. 17,698; DaleS. Lazar, Reg. No. 28,872; Christine H. McCarthy, 
Reg. No. 41,844; Anthony L. Miele, Reg. No. 34,393; Mark G. Paulson, Reg. No. 30,793; 
Glenn J. Perry, Reg. No. 28,458; Michael A. Sanzo, Reg. No. 36,912; Brian Siritzky, reg. 
No. 37,497; PaulL. Sharer, Reg. No. 36,004; George M. Sirilla, Reg. No. 18,221; Robin L. 
Teskin, Reg.No. 35,030; Roger R. Wise, Reg. No. 31,204; Richard H. Zaitlen, Reg. 
No. 27,248, all registered to practice before the Patent and Trademark Office, as my attorneys 
with full power of substitution and revocation to prosecute this application and all divisions 
and continuations thereof and to transact all business in the Patent and Trademark Office 
connected therewith and request that all correspondence and telephone communications be 
directed to the following person(s) at the mailing address and telephone number hereafter 
given: 
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Name: 

Registration No.: 

Address: 

Telephone No.: 

.. 

Michael A. Sanzo 

36,912 

Pillsbury Winthrop LLP 
1600 Tysons Boulevard 
McLean, VA 22102 

(703) 905-2173 

Signature of Inventor John R. Plachetka Date 

Residence: 321 Silver Creek Trail 
Chapel Hill, North Carolina 27514 

Citizenship: United States 

Post Office Address: 321 Silver Creek Trail 
Chapel Hill, North Carolina 27514 

John R. Plachetka 
Atty. Dkt.: 71896/284951 

Page 3 of3  
 
Page 608 of 613

Patent Owner Ex. 2005 
Lupin v. Pozen 

IPR2015-01774



Applicant( s): 
Appl. No.: 
Filed: 
For: 

Assignment to POZEN Inc. 

John R. Plachetka 
to be assigned 
herewith 

John R. Plachetka 
Atty. Dkt.: 71896/284951 

Pharmaceutical Compositions for the Coordinated 
Delivery of NSAIDs 

As a below-named inventor, I hereby declare that: 

My post office address is as stated below under my signature and I am named as inventor of the 

inventions or discoveries (herein INVENTIONS) as described in the patent application (herein 

APPLICATION) identified above. In view of valuable consideration, receipt of which is hereby 

acknowledged, I do hereby assign and transfer unto POZEN Inc. (hereinafter "POZEN"), a 

corporation organized under the laws of the State of Delaware, its successors and assigns, my 

entire interest in and the full and exclusive right to the INVENTIONS, the APPLICATION and 

all related applications (including all divisions, reissues, continuations, and extensions thereof) 

and all counterparts in other countries, and any and all Letters Patent (and certificates of 

invention or similar certificates) (herein PATENTS) which may be granted based upon the 

INVENTIONS or the APPLICATION or related applications or counterparts in other countries; 

said transfer and assignment being applicable throughout the world. I hereby authorize and 

request officials of patent offices in any and all countries of the world to issue any and all of the 

PATENTS, when granted, to POZEN, its successors and assigns, as the assignee of my entire 

right, title, and interest in and to the same. I agree that I will communicate to POZEN, or its 

representatives, any facts known to me respecting the invention; testify in any legal proceedings; 

sign all lawful papers; execute all divisional, continuation, substitution, renewal, and reissue 

applications; execute all necessary assignment papers to cause any and all of the PATENTS to be 

issued to POZEN; make all rightful oaths; and generally do everything possible to aid POZEN, 
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John R. Plachetka 
Atty. Dkt.: 71896/284951 

its successors and assigns, to obtain and enforce proper protection for the INVENTION in any 

and all countries throughout the world. 

Signature of Inventor John R. Plachetka Date 

Address: 321 Silver Creek Trail 
Chapel Hill, North Carolina 27514 
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