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

PO Box 1450
Alexamlna. Vinnnia 22313-1450

 
FW,LIS

10/502.685 O7/27/2004 Nayna Govind 100629-US-PCT
CONFIRMATION NO. 7568

44992 POWER OF ATTORNEY NOTICE

ASTRAZENECA R&D BOSTON

oGHTEHOUSEDAE gLNL
Date Mailed: 07/10/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 06/24/2014.

* The Powerof Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Annturner myles/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISAIONER FOR PATENTS

PO Box 1450
Alexanlna. Vinunia 22313-1450

 
 

Sree ge

10/502,685 07/27/2004 Nayna Govind 05629 1-5543
CONFIRMATION NO. 7568

9629 POA ACCEPTANCE LETTER

W111 PENNSYLVANIAAVENUENW. OEEMCOC8080800000A
WASHINGTON, DC 20004

Date Mailed: 07/10/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 06/24/2014.

The Power of Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.38.

fnmturner niyles/
 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (671) 272-4200, or 1-888-786-0101

page 1 of 1
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PTOPMSBiS1A (12-08)
Approved for use through 11/30/2017, OMB 0651-0945

US Patanl and Tradémark Office, U.S. DEPARTMENT OF COMMERCE
Under ihe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contral number.

PATENT - POWER OF ATTORNEY Patent Number
Issue Date July 20, 2010OR _| duly20: N a

REVOCATION OF POWER OF ATTORNEY |fitst NamedInventor ayne sown
 

WITH A NEW POWER OF ATTORNEY Title Composition for Inhalation
AND 

| hereby revoke all previous powers of attorney given in the above-identified patent.

[| A Power of Atlorney is submitied herewith.
OR

lhereby appcint Practtioner(s) associated with the folowing Customer Number as myfour
altorney{s} or agent(¢) with respect to the patent identified above, and to transact all business in iggg2g
the United States Patent and Trademark Office cannected therewith: |

Ehereby appoint Prectitioner{s) named below as my/our attorney(s) or ageni{s) with respect to the patant identified
above, and io transact all business in the United States Patent and Trademark Office connected lherewith: 

Praciilioner(s) Name Registratian Number

 

 

Please recognize of change the correspondence address for the abave-identifiad patantto:

x] The address associated with the above-mentioned Gustamer Number,
OR

[| The addzvess assoclated with Customer Number:  OR

C7] Firm orIndividual Name

Address

 

   

City

“Country
Telephone

 

-1

|k

lam the:

[ Inventor, having ownership of the patent.
“OR

a Patent owner,
[I Statement under 37 CFR 3.73{b} (Form PTOSS6/96} submitted herewith or filed on .

 

ate

Téelaphone|+1.781.8394054

 

 

NOTE: Signatures of alt the invantors of palent owners of the enlire inlerest or their repraseniative(s} are required. Submil mulkpte forms Hf mare than one
signature & required, see below”.

SZ] ‘Totalof1forms are submitted.

 
‘This collaclion ofinformation is requited by 37 CFR 131, 1.32 and 4.33. The mfgrmation is required (¢ oblsin or relain a benelil by the public which is to ile (and by the
USPTO to process) an application. Confidenliality is governed by 35 0.8.6. 122 and 47 CFR 411 and 1 14. This coltection 5 esumaied {0 lake 3 minutes to compiete,
including gathering, prepanng, and submitting tha comptaled appliealion font ta the USPTO. Time will very depending upon the individual case, Any carments on
{he ameunt of time you require lo complete this form and/or suggestions for redustng this burden, should be sent ic the Chief Information Officer, UG. Patent and
Trademark Oifice, U.S. Gepariment of Gommerce, P.O. Gox 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SENO TO Commissioner for Patents, P.G. Box $450, Alexandria, VA 22313-1450.

if you need assisiance in completing the form, call 1-800-PTO-9 799 and select option 2.
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PTOMS8/96 (07-09)
Approved for use through O7/31/2012. OMB 0851-0041

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under ine Papeowork Reduction Act of 1995, no persons are required to respond to.a oulleviion of information unless if displays @ vad OMB conirel quinber.

STATEMENT UNDER 37 CFR 3.73{b}

 
 

Applicant/Patent Gwmner: Govind et all ieeetare
Application No/PatentNo.; 7,769,928|Fiileddfisswe Date: uly20, 2010
Titled: 7

Composition For Inhalation

AstraZeneca AB corporation 

(Name of Assignee) (ype of Assignee, ¢.g.. comporalion, partnership, university, government agency, etc.

slates thatit Js:

[<] the assignee ofthe entire right, tite, and interest in;

|| an assignee of less than the entire right, tile, and interest in
(The extent (by percantage) of ts ownership interestisHL OF

3 |] the assignee of an undivided interest in the entirety of (a complete assignment fram one of the joint inventors was made)
ihe patent application/patentidentified above, oy virtua of aither:

A | An assignment from the Inventor(s} of the patent application/paient identified above. The assignment was recordad in
the United States Patent and Trademark Office at Real 015506 Frame 0145 Jor for which a
copy therefore is altached,

OR

B.i| A chain oftitle from the inventor(s}, of the patent eppiication/patent identified above, to the current assignaa as follows:
+. Fram: To.

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

Reel __, Frame oo« ~=6for which a copy thereofis attached.

2. From. Ta:  

The document was recorded in the United States Patani and Trademarx Office al

Reel , Frame. , or far which a copy thereof is attached.

3. From: To:

Tha document was recorded in the United States Patent and Trademark Offices at

Frame . of for which a copy thereof is attached,

 [| Additional decuments in the chain oftile are listed on a supplemenial sheet(s).

Dx] As required by 37 CFR 3 73(b)(1)(i), the dacumentary evidence of the chain of title from the original ownerto the assignee was,
or concurrently is being, submitted for recordation pursuantlo 37 CFR 3,11.

[NOTE: A separate copy {ie., a true copy of the orginal assignment document(s}) must be submitted to Assignment Division in
accordance wilh 37 CFR Part 3, to record the assignment in ihe records ofthe USPTO. See MPEP 302.08]

The undersigned (whose titlais supplied below) is authorized to act on behalf of the agsignes.

. Loum oui
Date

Meaghan L. Richmond; Reg. No. 61402 Patent Attorney, Astrazenegg
Printed or Typed Name Title

This cotfection of information is required by 37 CFR 3.73tb}. The information is required to obtain or retain a benefit by the publly whicdis io file (and by tha USPTO to
process} an application, Conkdentialily is governed by 35 U.S.C, 122 and 37 CFR 1.17 and 1.14 This collactionis estimated to take 12 tminutes to complete, molding
gathering, preparing, and submitting ime completed application formle the USPTO. Time will vary depending upoo Ihe indiacual case. Any comments on the amountot lime
You fequire to completa ths form and/or suggestions [or regucing this burden, should be sent to the Chief Information Officer, U.S. Palont and Tradernark Offiee, U.S.
Depariment of Commerce P.O. Box 1450, Alexandria, VA 22913-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Commissioner
for Patents, P.O. Box 1490, Alexandria, VA 22393-4450,

 

Hyau need assistance in completing fhe form, cat t-B00-PTO-9 199 anu select option 2
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Electronic Acknowledgement Receipt
 

 

EFS ID: 19398477

Application Number: 10502685

International Application Number:

Confirmation Number: 7568
 

Title of Invention: COMPOSITION FOR INHALATION

 

First Named Inventor/Applicant Name:

Customer Number:

Nayna Govind

449902
 

Filer:

Filer Authorized By:

Gregory Thomas Lowen

 

 

Attorney Docket Number: 100629-US-PCT

Receipt Date: 24-JUN-2014

Filing Date: 27-JUL-2004

Time Stamp: 18:07:42 

Application Type:

Paymentinformation:

U.S. National Stage under 35 USC 371

 

 

 

  
 
 

Submitted with Payment no

File Listing:

Document ee : File Size(Bytes}/ Multi Pages
Number Document Description File Name Message Digest|Part/.zip| (ifappl.)

90895

1 Powerof Attorney 5543P0A.pdf no 1
cM Fb2adidalkeced? 324020732a75

lelFa

Warnings: 

 
Information:
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Assignee showing of ownership per 37  
 

 

 

2 CFR 373. 5§543Statement.pdf no 1OiaF71] She33h?3obdah | | falc
Oct

Warnings: |
Information: |

Total Files Size (in bytes){ 173194 
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 Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary componentsfora 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 Application 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/EO/903indicating 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 Application 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 1810}, a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISAIONER FOR PATENTS

PO Box 1450
Alexanlna. Vinunia 22313-1450

 
 

Sree ge

10/502,685 07/27/2004 Nayna Govind 100629-US-PCT
CONFIRMATION NO. 7568

44992 POA ACCEPTANCE LETTER

35GATEHOLISEDRIVE. OEMOLC
WALTHAM, MA 02451-1215

Date Mailed: 06/09/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/28/2014.

The Power of Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.38.

fnmturner niyles/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (671) 272-4200, or 1-888-786-0101

page 1 of 1
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SS
WA ONITED STATES PATENT AND TRADEMARK OFFICE

3 UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Tradamark Offiee
Address COMMISSIONER FOR PATENTS

Pd Box 1440
Alexamlina. Virgunla 72313-1450WLEtG gov

APPLICATION NUMBER FILING OR 371001 DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

 
 

10/502,685 07/27/2004 Nayna Govind
CONFIRMATION NO. 7568

9629 POWER OF ATTORNEY NOTICE

MORGAN LEWIS & BOCKIUS LLP (WA)

1111 PENNSYLVANIA AVENUE NW UMN WOMANLO
WASHINGTON, DC 20004

Date Mailed: 06/09/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/28/2014.

¢The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

/mniturner nyles/

 

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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PTOMSB61A (12-08)
Approved for use through 11/30/2011. OMB 0651-0035

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 4 valid OMB control number.

7,759,328PATENT - POWER OF ATTORNEY Patent Number 7750328
OR 20 July 2010i OVIND

REVOCATION OF POWER OF ATTORNEY [~“t“8med Inventor

AND

| hereby revoke all previous powers of attorney given in the above-identified patent.

[| A Powerof Attorney is submitted herewith.
OR

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our
attorney(s) or agent(s) with respect te the patent identified above, and to transact all business in |4qga?

OR

C] | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified
above, and to transact all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s} Name Registration Number

the United States Patent and Trademark Office connected therewith:

 

Please recognize or change the correspondence addressfor the above-identified patent to:

The address associated with the above-mentioned Customer Number.

oR

[] The address associated with Customer Number:
OR

Firm or
Individual Name

payTOOCOCOCC‘édSWBTTC—“*é‘irYTSCSC“‘(NSN’NCO
Pcomty|

Tolephonea
lam the:

[| Inventor, having ownership of the patent.
OR

Patent owner.

Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or fled on
SIGNATUREof Inventor or Patent Owner

/MeaghanL. Richmond/ May 28, 2014

Meaghan L. Richmond Telephone|+1.781.839.4054
Title and Compan Patent Attomey: Astrazeneca AB

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signalure is required, see below”.

*Total of _1 forms are submitted.

 

 
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is Lo file (and by the
USPTO te process) an application. Confidentiality is govemead by 35 U.S.C, 122 and 37 CFR 1.11 and 1.14. This collection is eslimaled lo take 3 minules lo complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will yary 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, shoukd be sent to the Chief Information Officer, US. 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. Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

ifyou need assistance in completing the form, calf 1-800-PTO-9199 and select option 2.

9
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: {1} the general authority for the
collection of this information is 35 U.S.C. 2(5)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able ta
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 U.S.C. 552) and the Privacy Act (5 U.S.C 552a)}, Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed. as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to § U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181} and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c}).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (ie, GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 36 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned of in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency,if the USPTO becomes awareof a viclation or potential
violation of law or regulation.

10
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PTOfSB/96 (07-09)
Approved far usa 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 CER 3.73(b)

Applicant/Patent Owner, Govind etal.

Application No./Patent No.: 7,759,328 Filed/Issue Date. 20 July 2010
Titled:

  

COMPOSITION FOR INHALATION

AstraZeneca AB ,a Corporation
(Name of Assignee} (Types of Assignes, a.g., corporation, partnership, university, government agency, etc.

states that it is:

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

an assignee ofless than the entire right, title, and interest in
(The extent (by percentage} of its ownership interestis %), OF

3, [] 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. 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 015506 , Frame 0145 _ or for which a
copy therefore is attached.

A chain oftitle from the inventer(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 , Of for which 4 copy thereof is attached.

2. From: To:

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

Reel , Frame , of for which a copy thereofis attached.

3. From: To:

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

Reel , Frame , of for which a copy thereof is attached.

[] Additional documents in the chain oftitle are listed on 4 supplemental sheet(s).

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

[NOTE: A separate copy (/¢@., 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 assignmentin the recerds of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

{Meaghan L. Richmeond/ May 28, 2014

Signature Date

Meaghan L. Richmond; Reg no. 61402 Patent Attorney, Astrazeneca

 
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73{b)}. The informationis required to obtain or retain a benefit by the public which is tofile {and by the USPTO to
process) an application. Confidentiality is govemed by 35 U.S.C, 122 and 37 CFR 1.11 and 1.14. This collection is ¢stimated to take 12 minutes to complete, including
gathering, preparing, and submitting tha completed application farm to tha USPTO. Time will vary dapending upon tha individual case. Any comments on tha amountof time
you require to complete this form and/or suggestions for reducing this burden. should be sent te the Chief Information Officer, U.S. Patent and Trademark Office, US.
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. 1 1
ff you need assisfance in completing the form. call 1-800-PTO-9799 and select aption 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1} the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able ta
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records fram
this system of records may be disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record,

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m)}.
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C, 218(c}).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {(/e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which
became abandoned of in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency,if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt
 

EFS ID: 19150674

Application Number: 10502685 

International Application Number:

 

 

 

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind

Customer Number: 9629

Filer: Meaghan Lynn Richmond/Jami Baumer

Filer Authorized By: Meaghan Lynn Richmond 

Attorney Docket Number:

 

 

Receipt Date: 28-MAY-2014

Filing Date: 27-JUL-2004

Time Stamp: 17:09:34

Application Type: U.S. National Stage under 35 USC 371

Paymentinformation: 
 

 
  
 
   

 

Submitted with Payment no

File Listing:

Document ee : File Size(Bytes}/ Pages
Number Document Description File Name Message Digest|Part/.zip| (ifappl.)

747089

1 Powerof Attorney PowerS681A.pdf no 2
503d 147dd FdadPETSsaoIo?FID

ween

Warnings: 

 
Information: 13 
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422936
Assignee showing of ownership per 37  
 

 

 

2 CFR 373. StatementSB96,pdf no 2AID lack67etcHiccda6 Ibe321911

Warnings: |
Information: |

Total Files Size (in bytes){ 1170025 
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 Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary componentsfora 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 Application 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/EO/903indicating 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 Application 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 1810}, a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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SS
WA ONITED STATES PATENT AND TRADEMARK OFFICE

3 UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Tradamark Offiee
Address COMMISSIONER FOR PATENTS

Pd Box 1440
Alexamlina. Virgunla 72313-1450WLEtG gov

APPLICATION NUMBER FILING OR 371001 DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

 
 

10/502,685 07/27/2004 Nayna Govind
CONFIRMATION NO. 7568

9629 POA ACCEPTANCE LETTER

MORGAN LEWIS & BOCKIUS LLP (WA)

1171 PENNSYLVANIA AVENUE RW Omage
WASHINGTON, DC 20004

Date Mailed: 03/03/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/12/2014.

The Power of Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.38.

ftrwoodson/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (671) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISAIONER FOR PATENTS

PO Box 1450
Alexanlna. Vinunia 22313-1450

 
 

Sree ge

10/502,685 07/27/2004 Nayna Govind 06275-410U51
CONFIRMATION NO. 7568

26164 POWER OF ATTORNEY NOTICE

FISH & RICHARDSONP.C.

PO BON 10a OLNNN
MINNEAPOLIS, MN 55440-1022

Date Mailed: 03/03/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/12/2014.

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

/iwoodson/

 

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

page 1 of 1

16



17

PTOLAMAD (07-4 24
Approved for use tirovah 1 V/agf20 1a, OMB 0651-9036

U.S. Patent ang Trademark Office, U5 DEPARTMENT GF COMMERCE
Under the Papenwork Reduction Act of 1935, no persons are renuired to respond to a collection of information untess il cispiays a vail COAG oocied number,

I POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

Therebyrevokeallprevious powersofatlomey givenintheapplicationidentifiedintheattached stalement

i hereby anpaird:

| ed Practitianers associated with Custemer Number:
OR

As altornayis} of agentis) to represent ihe undersigned before the Linked States Patent and Trademark Office (USPTO) in connection with :
BE any and ail patent applicalions assigned only to the undersigned arcarding te the USPTO assignment records or aesignments documents

aiiached ip this form in accordance with 37 CFR 3.7aich

P(e} to:

Tetephonefap pemnantemaannenenenenneneemeeceet nen eeee esac eee cecne een nee cee noes eeRe em nen enesees anenenenenshbbhbhbbben seek nie bee eee AVNET NY

$-181 85 Sddertalje
Sweden

A copy of this fonm, together with a statement under 37 CFR 3.73ic} (Farm PTO/ALAGS or equivaient) is required ta be
Filed in each application in which this form is used. The atetement under 37 CER 3.73tc} may be completed by one of
The practitioners appointed in this form, and sust identify ihe application in which this Power of Attorney is to be filed.

SIGNATURE of Assignes of Record
The individual whose signature and tileissupplied palowisauthorized to act on behalf of the assignes

t Signature ak Date 8etNene RC
(Sally CURRAN | Telephone +4(GAS SPSS
Senior Paterit Director, Signed far and on behatf of AstraZeneca AB

 
tretf sani ab es :

: ties of finite yee int iy Gopnpleta: hig, smjadations tise sddyninglies beedee, shenshs hes gobs ba. fy THe
48, Patent and Trademark Ones, ko. Oeparrnent of Commerce, Hox $0, Alevamthia, VA HERS 1480, >NOT SEND te
PORMS Ta THIS ADDRESS, SEND TO: Commissioner for Patents, FO, Box 1494, Alexandria, VA 22343-4450.

    
 

if you need assistance in completing the farm, call 1-200-PTO-9189 and select option 2.
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Electronic Acknowledgement Receipt
 

EFS ID: 18175246

Application Number: 10502685 

International Application Number:

 

 

 

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind

Customer Number: 26164

Filer: Todd B. Buck

Filer Authorized By: 

 

 

Attorney Docket Number: 06275-410US1

Receipt Date: 12-FEB-2014

Filing Date: 27-JUL-2004

Time Stamp: 11:42:03

Application Type: U.S. National Stage under 35 USC 371

Paymentinformation: 

Submitted with Payment no 

File Listing:

 
 

Document

Number
File Size(Bytes}/ Pages

Document Description File Name Message Digest|Part /.zip| (ifappl.) 
 
 

119284
7 4 1 7

Assignee showing of ownership per 3 056291-5543.pdf ne 3CFR 3.73.
  

FeFh landcel? d BGGMSSSCI FFAS|
FASO? 

Warnings: 

 
Information: 18 
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104779

2 Powerof Attorney 056291-5548-POApdf no 1 DadePRsTaecHES ab 1 23 bs
hala
 

Warnings: | 
Information: | 

Total Files Size (in bytes){ 224063 
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 Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary componentsfora 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 Application 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/EO/903indicating 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 Application 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 1810}, a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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PTOMAIA/S6 {08-12}
Approved for use through 01/91/2013. OMB 0651-0031

U.S. Patent and Trademark Office:U.5. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of1995, no persons arerequired to respond to a collection of information unless ft displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

ApplicantPatent Owner, Astrazeneca AB
Application No./Patent No.:F758328Filed/|ssue Date: 20-Jul-2010
Titled: Gomposition for Inhalation

 

 

AstraZeneca AB _a corporation
(Name of Assignee) (Type ol Assignee, 6.¢., corporation, partnership, university. government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2,L| An assignee of less than the entire right, title, and interest (check applicable box}:
|_| The extent (by percentage} of its ownership interestis %. Additional Statementis) by the owners

holding the balance of the interest must be submitted to account for 100% of the ownership interest.

LJ There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

3. L] The assignee of an undivided interest in the entirety (a complete assignmentfrom one of the joint inventors was made).
The otherparties, including inventors, who together own the entire right, title, and interest are:

Additional Staternent(s) by the owner(s) holding the balance ofthe interest must be submitted to account for the entire
right, title, and interest.

4. LO The recipient. via a court proceeding or thelike (é.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made}, The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either {choose one of options A or B below):

A. | An assignment from the inventor(s} of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel , Frame ._ of for which a copy
thereof is attached.

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

1. From: Govind etal. To: AstraZeneca AB 

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

Reel 015506 , Frame 0145 _ or for which a copy thereofis attached.
2. From: To:

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

Reel , Frame _ or for which a copy thereofis attached.

Page 1 of 2This collectian of information is required by’? GFRS.73(b}. The formate is OMredei or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentialtyis governed by36 U.S.C. 122and 37 CFAI.11 andi.i4. Thiscollaction is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe Chief Information Officer, US. 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

 
ifyou need asststance in completing the jaa call 1-800-PTOQ-9199 and select option 2.
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PTOFALA/S6 (08-12)
Approved for use through 01/91/2013. OMB 0651-0031

U.S. Patent and Trademark Ottice; U.S. DEPARTMENT OF GOMMERGE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to 4 collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CER 3.73(c)

Ta:

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

Reel , Frame , of for which a copy thereof is attached.

To:

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

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

To:

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

Reel » Frame , or for which a copy thereofis attached.

To:

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

Reel , Frame , of for which a copy thereof is attached.

[| Additional documents in the chain oftitle are listed on a supplemental sheet(s),

[+] As required by 37 CFR 3.73(c)(1}{i), the documentary evidence of the chain oftitle from the original ownerto the
assignee was, or concurrently is beitig, submitted for recordation pursuant 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 GFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

‘Todd B. Buck/ February 11, 2014
Signature Date

Todd B. Buck

Printed or Typed Name

48,574

Title or Registration Number

 
[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly. pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided by youin this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a)}. Records from this system ot records
may be disclosed to the Department of Justice to determine whether disclosure of these recordsis
required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informationin order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an InternationalApplication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C, 218{c)).
A record from this system of records may be disclosed, as a routine use, to the Administrater, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U_S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (Le, GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C, 122(b) or issuance of a patent pursuant te 35 U.S.C,
151. Further, arecord may be disclosed, subjectto the limitations of 37 CFR 1.14, as a routine use, to the
public if the record wasfiled in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.
A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 27,759,328 B2 Page | of |
APPLICATION NO. : 10/502685

DATED : July 20, 2010
INVENTOR(S) : Nayna Govind and Maria Marlow

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

On the Title Page Item (56) Line 14 — Delete “Pipkom”and insert -- Pipkorn -- therefor.

On the Title Page Item (56) Line 18 — Delete “Zettersttrém” and insert -- Zetterstréim-- therefor.

Signed and Sealed this

Second Day ofNovember, 2010

thd D. 5pes
David J, Kappos

Director ofthe Caited States Patent and Trademark Offiee

23
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress: COMMISSIONER FOR PATENTS

PAG. Box 14.50:
Alexandria, Virginia 22313-1450)
WMTSP,Ov

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

10/502,685 ODIO Nayna Govind 06275-41001S1 7568

FIS} ‘RI “ues
* , , , EXAMINERFISH & RICHARDSON P.C. Cee]

P.O BOX 1027 PRYOR, AITON NATHANIFT.

MINNEAPOLIS, MN 35440-1022

 

ART TINIT PAPER NITMBER

1616

NOTIFICATION DATE DELIVERY MODE

11/01/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated “Notification Date" to the
following e-mail address(es):
PATBOCTC @fr.com

PTOL-S0A (Rev. 0407) 24
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UNITED STATES DEPARTMENT OF COMMERCE

U.S, Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

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

CONTROL NO. PATENT IN REEXAMINATION

 

 

  
10502685 GOVIND ET AL. 06275-410U$1

EXAMINER |
FISH & RICHARDSONP.C.

P.O BOX 1022 ALTON N.. PRYOR
MINNEAPOLIS, MN 59440-1022

ART UNIT PAPER |
1616 20101026

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner for Patents

Attached 1s the IDS filed 11/12/09,

fAlton N. Pryor
Primary Examiner, Art Unit 1616

PTO-90C (Rev.04-03)
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AP//

Sheet _1 of_1_

Attomey’s Docket No. Application No.

06275-0410US1 10/502,685
Applicant

Nayna Govindet al.

Filing Date Group Art Unit

July 27, 2004 1616

 

 
 

 

  
 

   
 

Substitute Form PTO-1449 U.S. Department of Commerce
(Modified} Patent and Trademark Office  

 Information Disclosure Statement

by Applicant
{Use several sheets if necessary)

 
    

 

 

  

 

 

  U.S. Patent Documents

Desig. Document Publication Filing Date
ID Number Date Patentee Class|Subclass|If Appropriate    Examiner

Initial  
  
 
 

   
   

 
 

  

 

 

 

 
 
 

  
Examiner|Desig.|Document Publication Country or Sub-

Initial ID Number Date Patent Office Class|class|Yes|No|

 

 

 

fexiwawe[emm—||
renee[wiro«+P
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Pt

 

3

 

 7 |

Other Documents(include Author, Title, Date, and Place of Publication
Desig.

 

 
 
 

Examiner
Initial 

 
0 Document

“Povidone” The United States Pharmacopeia, USP25/NF20, pp.1419-1420, United States
Pharmacopeial Convention, Inc,, Rockville, MD. (2002
Pauwels et al. “Effect of inhaled formoterol and budesonide on exacerbations of asthma,” Vol. 337
Number 20, pp. 1405-1411 (and one correction page), November 13, 1997
Wyseret al., “Neue Aspekte in der Behandlung des Asthma bronchiale und chrenisch obstruktiver
Lundenkrankeiten,” Schweiz Med. Wochenschr, Vol. 127, pages 885-890 (1997), English Summary
included
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Examiner Signature Date Considered

‘Aiton Pryor P/O2010
EXAMINER. Initiats citation considered. Draw Jine through citation if notin conformance and not considered. Include copy of this form withnext communication to applicant,     

Substitute Disclosure Form (PTO-1449)
OQniy the abstract of reference § waS6Oconsidered. Other parts of reference
8 are in German.
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Adiomey Docker No. O62754)4 TQUNT / 160829-1F USR&T

EN THE UNITED STATES PATENT AND TRADEMARK OFRICE

Applicant : Nayaa Govind ef af An Unit > 1616
Patent No. 7.759328 Examiner > Alton Nathaniel Pryer
issue Date: Fudy 20, 2010 Conf No. > 7a68
Serial No. + 10/S02,685
Filed > Ady 27, 2004
Yitle » COMPOSITION POR INHALATION

Ait: Certificate of Corrections Branels

Commissioner for Patexts

P.O. Box 1450

Alexandria, VA 22373-1430

TRANSMEPTAL OF REOUEST POR CERTIFICATE OF CORRECTION

Applicants hereby request that a certificate ofcorrection be issued for the above patent In

accordance with the atlached request.

AH errars sought to be corrected were made in printing by the Patent and Trademark

CNfice, and no fee is believed to be due.

Please apply any charges or credits io deposit accaunt 06-1050. referencing attorney

docket O827304 LOU#. %

Respectiufly submitted,
* 4

 
 

Sas
& wsz . ~a > 4BEet

owenPane Fraser, PhD. FD
Ree. No. 34,319

  me

Customer Namber 25 dd

Fish & RicharesosF.C.

Telephone: (G17) 542-5070
Facsimile: (S877) 769.7845

S2SRSAUEdon

DER PPICATE OF (Ap MAILING BYFIRST CLASE MAHL OR G3} TRANSMISSION
Therehy certify under 47 DR §] Ata) thai this cocrenpexidence is either (4) addressed as set oud in
27 FR §P- ita} and lecing deposited wah thw invited Sistes Pagal Service an Ried chess oagid we
spifimant postuge, or CH} beeng frenamitied by fhosurwdy in ascosdarice sith 37 CPR § 7 Od} of vin
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@ Fisu a Recnarnsen pic, SUBSTITUTE Posat PFOVSBMA G08)

 Stave pennennnnernnenneenannem
Have

Gry UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

Page laf
 

PATENT NG. 2788,328

APPLICATION NO . 10/602,868

DATED wo dialed 2G, 2040

INVENTCHUS } 2 NaYMAGOVING AND Manin MARLOW

i is gertified that an error anpsare in the ebove-dentified patent and that said Leilers Patant is
hereby corrected as shown below: i

First Page, Col 2, Line 14~ Delete “Pipkom” and msert «~ Pipkorn ~- therefor.

Firat Page, Col 2, Line 18 ~ Delete “Zeltorsttrony’ and insert -~ ZetlersirGm -- therefor |

i

BapeerEEARARIRnbactahtatnttceheehtbeatataeinennerrrrnnnnennnnennaneennh

Maning AbpeaOf Senne:

Jans K. Prager, PRO 2D.
Fish & Binhenison PAC.
PO. Box 182

Minneapolis, Minnesoia 65440-1029
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Electronic Acknowledgement Receipt
 

EFS ID: 8412593

Application Number: 10502685 

International Application Number:

 

 

 

 

 

 

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind

Customer Number: 26164

Filer: Janis K, Fraser/Kristi Holmlund

Filer Authorized By: Janis K. Fraser

Attorney Docket Number: 06275-410US1

Receipt Date: 14-SEP-2010

Filing Date: 27-JUL-2004

Time Stamp: 12:35:22

Application Type: U.S. National Stage under 35 USC 371

Paymentinformation: 

Submitted with Payment no 

File Listing:

 
 

Document

Number
File Size(Bytes}/ Pages

Document Description File Name Message Digest|Part /.zip| (ifappl.) 
 
 

271648

0527Sreqcoc.pdf no 2
dS4bte2el7sbbFd Sadiioty 20f942dbt

7481

  Request for Certificate of Correction

 

Warnings: 

 
Information:

29
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Total Files Size (in bytes} 271648 

 
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 Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary componentsfora 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 Application 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/EO/903indicating 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 Application 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 1810}, a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

FO Box 1450
Alexandra, Virginia 22313-1450
WWUSO.0%

 
 APPLICATION NO, ISSUE DATE PATENT NO, ATTORNEYDOCKET NO, CONFIRMATION NO,

10/502,685 07/20/2010 7759328 06275-410US1 7568

26164 750 06/30/2016

FISH & RICHARDSON P.C.
P.O BOX 1022

MINNEAPOLIS, MN 35440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C, 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM)at (571)-272-4200.

APPLIC ANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Nayna Govind, Loughborough, UNITED KINGDOM;
Maria Marlow, Loughborough, UNITED KINGDOM;

IR103 (Rev, 10/09) 31
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Adiorney Docket No GA27S-O4 HIS) / POO620.1P LRAT

INTHE LPS TPED STATES PATENT AND TRADEMARKOPFICE

Applicant > Nayna Govind ed ai, AnuUnit > EGE6
Serial Wa. : HY302 685 Examiner ¢ Ajtan Nathaniel Pryor
Filed > Suby 27, 2004 Cont Nea. 1 F868

Notice afAlleavance Date: February 25, 2010
Tile > SOMPOSPTION POR INHALATION

MATL STOP ENSUE FRE

Comnnasioner inPatents

P.O) Box 1450

Alexandra, VA 22313-1430

wdbeahaenceSUNSTATEMENTOF REASONSFORALLOWANCE

Applicants recognize that in accordance with MLP.EP. § 1302id, the Hxaminer’s reasone

for allowanceneod not set orth all ofthe details as to whv the claims are allowed. inthe present

application, anphoants di not cencedethat the Examimer’s stated reasons for allowancearethe

andy reasons lor which the claims are alawable. Withrespect to the Examiner's conmniont in the

Notice of Allowability thet ‘The claimed frvention is specific to chemical comypements and the

arnounts thereot,” applicants pomt cad that the claims wse the open Isngnage “conmrising,”so are

not limited & the specified components, sad alao do not specifythe amoant of the HFA present

in the formulation. Further, applicants do nal concedeUnit the amoont af any af the various

cosmponents specified in any ofthe claims ia necessary for patentability,

E 2 OP LA) MARLUING WY FIRST LASS WAR.heiiERANSMESSIONwieder J) CFR £1 Sea! 5 Sa SS ESE euk un
43 CPR STs} and being depmnai teat with the ¥} ake— cham mall wihsuffivinal postings. or (H} belng tranamiized by couvunite>m mecowtssseaa wth FP PR. & 2.603) of wre
the OFios aiectramic Aline eystews ib accents with 37 SFR SLocavdon the date indinotedGRATE

May B4 FeosecapoOPTTSeonseennnerSNEARREARSREARMARAISETCUT GMa oN ebaraneneteasie ae ciesaaty
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Apgiivant © Nayns Govind ef ah Atoerey’s Docke Mas: G6278-0470081
Serial No. 1 POPSU2684 / 120829.DSREI
Filed : Baby 27, 2004

Fage : 2afl

"The fous totaling SES10for the issue fee (91510) and the publication fee ($300) are being

paid concorrenilyherewith on the Electronic Filme System (ERS) by way ofTreposit Account

acthonwation, Please ayphy any additional vharees or cralits to our deposit acccamt 06-159,

referencing attorney docket O6275-0410US(

. Respectfully submited,

Date May 24, 3010 Jans K. Fraser!
Janis . Priser, PRD FD.

Reg. No. 34,818
Fish & Richardson PC.
Customer Wo. 261 t4

Yelophone: (617) $42-5070
Pacaimule: £877) 769-7445

BEARS doo
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Electronic Patent Application Fee Transmittal

 

 

  
Application Number: 10502685

Filing Date: 27-Jul-2004

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind

Filer: Janis K, Fraser/Kristi Holmlund

Attorney Docket Number: 06275-410US1

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

 
Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

vey Ape issue ‘ee tre

Publ. Fee- early, voluntary, or normal | 1504 | 1 300 | 300 
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Description Fee Code Quantity Amount anne in

Extension-of-Time:

Miscellaneous:

Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 7672223

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind

Customer Number: 26164

Filer: Janis K, Fraser/Brenda Jurgens

Filer Authorized By: Janis K. Fraser

Attorney Docket Number: 06275-410US1

Receipt Date: 24-MAY-2010

Filing Date: 27-JUL-2004

Time Stamp: 15:15:33

Application Type: U.S. National Stage under 35 USC 371

Paymentinformation:

Submitted with Payment yes

Payment Type Deposit Account

Payment was successfully received in RAM $1810

RAM confirmation Number 1583

Deposit Account 061050

Authorized User

File Listing:

Document ee : File Size(Bytes}/ Multi Pages
Number Document Description Flje Name Message Digest|Part/.zip| (ifappl.) 
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211814

 
 

 

1 06275rnoa.pdf yes 4
W454 bl] FebFEades tralF220a:

Multipart Description/PDFfiles in .zip description

Document Description Start End

Post Allowance Communicaticn - Incoming 1

Issue Fee Payment (PTO-85B) 2

Post Allowance Communication - Incoming 4

Warnings:

Information:

 
 

31751

2 Fee Worksheet (PTO-875) fee-info.pdf no 2

vetcr#1

Warnings:

Information;

Total Files Size (in bytes) 843565

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

New Applications Under 35 U.S.C.111
Ifa new application is being filed and the application includes the necessary componentsfora 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 Application under 35 U.S.C. 371
Ifa 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/E0O/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
Ifa 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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Attorney Docket No. O827O04 UST | LOOR28-TR US/RST

IN THE UNITED STATES PATENT AND TRADEMARE OFFICE

Applicant > Nayna Govind e of Art lings > baits
Serial We. > POS07 6845 Examiner © Alion Nathaniel Pryor
Pile © Auby 27, F004 Conf No. > F&GS

Notices of ABlowance Date. February 245, 2010
Tike > COMPOSTTICON POR INHALATION

MATL STOP SUE PES

ommussioner for Patents

PLD. Box 1850

Alexandria,VA 22313-1450

RESMONSE TO NCPEE GOP ALLOWANCE

In response io the Notice af Allcavance mailed February 25, 2010, onchosed are a

comploiad issue foo dransaaital form PPCH-8Sb and « Comments on Slatement af Reasons for

Alknwanece,

The lees totaling 81810 for theissue fee ($1970) and the publication fee (8500) are being

paid concurrently herewith on the Electronic Filing System CEFS) by way af Dopasit Account

totinyivation. Miease amply any additional charges or credits to our deposaccel 06-1050,

referencing attorney docket OG2745-D410US1.

Rasscctfally subnuited,

PradesMy24,SUS AdanaKR.Pease’ ccsnsenaeiassinanninnneimaeneisee
Janis K. Fraser, PRD,wag
Reg. Ne. 34,819

Casiomer Number 26 1o4

Vish &Richardson PC.

‘Telophone: (G17) $42-5070
Faceumile: (S77) 760-7944
EMBBDles

CERTIFICATE GFCAI MALUING HY FIRSTCLASS MAH. GE (8) TRARSMIBAHIN
Lkeray certey ueder 27 CFR 3 LA(o) chia thi corrcspusidence is ithe 3S adhbowad as sce ae ny
FP CER SL iday and Gang dhgemeted with che Eitedd States Postal Seevior ay Gest class madd with
suificient postage, or (83 being thunmined by daoimiic in atcondance with 37 CPR § Lid) ar via
thy Oboe gieoteass fihay sectem: te accodaneg with 37 DPR § Cadayd, om the dade irudicated
hefaye.

  

 
Sighat :
ret: A Sokalund

AN Res bh WedRARERNALA RRLNdALAN LANALALdAALA LALASLOLSENE

Tepest or Pehaed Name of PesoSivaTertiioas
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UNITED STATES DEPARTMENT OF COMMERCE
Linited States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTSE. Box 1450
Alexandria, Virginia 27313-1450
WaleSpin.g0¥

APPLICATION NO. FILING DATE ‘FIRST NAMED INVENTOR CONFIRMATIONNO.

 
10/502,685 OF/27f2004 Nayna Gavind 06275-410US1 7568

7500. in6r0%0

FISH & RICHARDSON P.C. PRYOR, ALTON NATHANIEL

INREAPGe eeeeMINNEAPOLIS, MN 85440-1022 Aer PAPER NUMBER
1646

DATE MAILED; 04/26/2010

PRIORITY ACKNOWLEDGMENT

1. Receiptis acknowledged ofpriority papers submitted under 35 U.S.C. 119. The papers have beenplaced of record in thefile.

L) 2. Applicant's claim for nority, based onRapes filed in parent Application Numbersubmitted under 35 U.S.C. 119, is acknowledged.

L) 3. Thepriority papers, submitted , after paymentofthe issue fee are
QO) acknowledged

Whilethe priority claim orcertified copy filed will be placed in thefile record, neither will be
reviewed and the patent when published will not include the priority claim.
See 37 CFR 1.55(a)(2).

CJ not acknowledgedsince the processing fee in 37 CFR 1.17(i) has not been received.

Q) 4. Forutility and plant applications.filed on orafter November 29, 2000,the priority claim is not
entered because the claim wasnot presented within the time limit required by 37 CFR neste (1).A petition to accept a delayed claim forpriority under 35 U.S.C, 119{a) - (@or (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201.14(a).

Paby8 Pons: Aa”
571-272-4200 or 1-888-786-0101

Application Assistance Unit
Office of Data Management

Page 1 of 1

40
PTOL-147 (Rev. 0306)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress: COMMISSIONER FOR PATENTS

PAG. Box 14.50:
Alexandria, Virginia 22313-1450)
WMTSP,Ov

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

10/502,685 ODIO Nayna Govind 06275-41001S1 7568

FIS} ‘RI “eee
* , , , EXAMINERFISH & RICHARDSON P.C. Cee]

P.O BOX 1027 PRYOR, AITON NATHANIFT.

MINNEAPOLIS, MN 35440-1022

 

ART TINIT PAPER NITMBER

1616

NOTIFICATION DATE DELIVERY MODE

03/35/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated “Notification Date" to the
following e-mail address(es):
PATBOCTC @fr.com

PTOL-S0A (Rev. 0407) 41
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Application No. Applicant(s)

_. 10/502,685 GOVIND ET AL.
Response to Rufe 312 Communication - :Examiner Art Unit

ALTON N. PRYOR 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. KJ The amendmentfiled on 75 March 2010 under 37 CFR 1.312 has been considered, and has been:

a) EX] entered.

b)(] entered as directed to matters of form not affecting the scope of the invention.

c)L] disapproved because the amendmentwasfiled after the paymentof the issue fee.

Any amendmentfiled after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.3123(c}(1}

and the required fee to withdraw the application from issue.

4) disapproved. See explanation below.

e)( entered in part. See explanation below.

IDS forms dated 11/3/06 and 03/15/10 are attached.

fAlton N. Pryor/
Primary Examiner, Art Unit 1616

 
U3. Patent and Trademark Office

PTOL-271 (Rev. 04-013 Reponse to Rule 312 Communication Parl of Paper No, 20100319

42
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.P/
Sheet _1 of1.

Substitute Form PTO-1449 U.S. Department ofCommerce Application No.
(Modilted) Patent and Trademark Office|(96275-410US 1 10/502,685

information Disclosure Statement Applicant .
by Applicant Nayna Govind ef al.

(Use several sheets if necessary) Filing Date Group Art Unit
37 CFR $4. 58ib July 27, 2004 1616

U.S. Patent Documents

initial iD Number Date Patentee Class|Subclass|If Appropriate

pf

Forelgn Patent Documents or Published Foreign Patent Applications

Examiner|Desig.|Document Publication Country or
Initial ID Number Date Patent Office Class|Subclass|Yes|No|

P|Bc|wosmnstsx [amitie [|S|||

Other Documents {include Author, Title, Date, and Piace of Publication
Examiner

Initial ID Document

Calverley at al, “Maintenance therapy with budesonide and formoterol in chronic obstructive

||owe Cazzola ef al, “Effect of salmeterol and formoterol in patients with chronic obstructive pulmonarydisease” Pure Pharmacol. 7:103-7 (1994

Lumry, “A review of the preclinical and clinica! data of newer intranasal steroids used in the 
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Saibstiiiae Form PTC14g ia, Dispariniant of Commerce Atiyney Dacha Ne. :
7 Modstiae; Putant anc Tranewack Cifieg | DPTS-O4TGLIS | i

Information Disclosure Statement | Agpllonat
by Applicant _NaynaGovindefal

iUse soveral shevis if necessary Filing Date
 

 

 

 sEopagy pagent fey
LISTERBRCaeeeeeennnen

 erroreasA

_OtherDocuments(includeAuthor,Title,Date,andPlaceofPublication
Bon sessnecomsennseeuersmgeananinnniensstforeenrenvneeneewmensterner neeeoneinernmntan tieretetacer tonalamanarerareraaeeenaaaaaSGTEEaacaeaeeceeenenecens :
i; Examiner [ Desig. |
SengBEEcfonande coaad Doouwnentaaprpngeen The saasaasnnnenaennnnee

AP) aPPA iFUN bossa ansanenenaaneseianisy
  

UOG brachure i) pages). [Renlacenient Copy]meee maitrernERoe eeecencenna gee ed 

 :

ister df ned in conforsance and set comilesed. Inchide cagy of this form with 
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Application: 10502685

From: Lois Stone

PRINTER RUSH

(PTO ASSISTANCE)

Examiner: Pryor GAU: 161

Location: IDC Date: 03/05/2010 
DOC CODE

1449

IDS

CLM

HFW/FWCLM

SRFW

DRW

OATH

312

SPEC

JUUUUOUK
[RUSH] Message:

 
Tracking #: 10502685 Week Date: 09/07/2009

DOC DATE MISCELLANEOUS

|] Continuing Data
11/03/2006 [__] Foreign Priority

[] DocumentLegibility
|_] Fees

[__] Other

Attn:

PleaseinitiaVline through citations on IDS dated 11/3/2006.

Thank you,
las

[XRUSH] Response:

IDS Acknowledged. 
 

Initials:

Examiner: PUBS contacts - for DESIGNS: Don Fairchild, 703-756-1566; for ALL OTHER files: Bernadette Queen, 703-756-5565.
NOTE:This form will be included as part of the official USPTO record with the response document coded as XRUSH.

REV: May 09
45



46

Atiomay Docket Nes O8278-04 WOUST ! L628.EP US

IN THE UNTPED STATES PATENT AND TRADEMARKOPFICE

Applicant > Nayna Govind ef af Am Unii <: iss
Seral No. > TO/SO2,688 Examiner : Alion Nathaniel Pryor
Filed © Pub27, 2004 Cont No. > 758

Natice af Allowance Date: February 25, 2G1G
Tile > COMPOSITION FOR IVNALATION

MATE STOP ISSINSFEE

Cismimisshoner tor Patents

P.O. Box [440

Alexandria, VA 22373-1459

TOMMULPUCATIONPURSUANTTC37(LER.SEATS

‘Tiss commanication is bemg fled prior in the payment ofthe issue fee and along with a

PTO-L448 form,

CERTIFICATE QF MALLING BY EPS-O4B FELINE

i berehy centfy chat this paper was Med with sie Petvat and ‘Posdemssk
(Wile using the RES-AWEER yystoun oe this date: Mage ES,no
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Appheant . Nagra Govind ef of Atiomney’s Docket No. O627448 U8 I
Seeal Nu. > HSE SRS
Filed
Page

  

 

REMARKS

(Janna 25, 30.35, 45-52 have beon allowed, ag indicated in the Notice of A Howarce

dated Pebroary 25, 2010. Enclosed with the Notice of Allowance was an imttialed capy of the

form PTO-1440 submitted by Applicants on January 25, 2010. Alf ofthe references listed an the

form PTO-1499 were initialed ag having been considerad by the Examiner, except reference 9 ~

Tarbiscan MA 2000 brochure « which, as indicated onihe form, did not transmil clearly.

Applicants thank ihe Examiner for the courteous telephone conversation with 4 oallesaue of the

undersigned on March 1.2010, during which the Examiner kindly suggested inat a legible

repiavemoni copyofrefesence 9 be subanited with s communication under 37 CVRLR. © 1392 s0

thal if can be considered.

Apaleanis enclose replacement copy of the reference and a new PTO-1449 form Holing

just that reference. Applicants believe that the replacement copy sulunitied herewithis legible

aval request that the Examiner consider if and return an initialed copy af the esclosed PTO-1448

jorto Applicants. IY the seplacement copy does aot transmit clearly, the Bxaminer is asked to

iwlephone the undersigned to discuss herwbest to resolve the issue prier ts the deadline for Hing

theissue fee.

Mo fee ig believed io be dee, Pigase apply any charges or credits fo Doposit Acevount

Na. 06-103), refevenciag Attorney Docket No. O6275-0410U8 1.

Respectfully subraitted,

DateMarch15,2010. _oanis&.Prise

Rex. Na. 24.818
Fish & Richardson PO.

Customer No. 26164

Telephone, (017) $42-3070
Facsnmale: (S77) 760-7445

S237 HESdou

47



48

Spect |oof

Substitute ornPTaaas ia, Digriniant of Commmeme A i Apmioatiog No.
Moding: Pydant ane Teastwrnack Coes | 6275-0410U81 i 10°02.684

‘

 
 

 
 

 
information Disclosure Statement | Agptloaat

: by Applicant |NaynaGovindefab ae
(Une several shecis ¥ necessary} Fillet es ounArt eat

(87 CER GtSBE) | | uly 27,2004 1di6eeeee TANASE ASSASINSAARANAMMNALA   
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wweOtherDocuments(inchideAuthor,Title,Date,andPiaceofPublication :
; Examiner Desig. |
FoeREantlwoafeasn seme snesOOnnnnmin
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Electronic Acknowledgement Receipt
 

EFS ID: 7205879

Application Number: 10502685 

International Application Number:

 

 

 

 

 

 

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name: Nayna Govind
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Amendmentafter Notice of Allowance (Rule 312) 2

Information Disclosure Statement (IDS) Filed (SB/08} 3

Information:

 
Warnings:
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Warnings:
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Total Files Size (in bytes) 1735067

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 Applications Under 35 U.S.C. 111
Ifa new application is being filed and the application includes the necessary componentsfora 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 Application 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/E0/903indicating 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 Application Filed with the USPTO as a Receiving Office
Ifa 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 1210}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE.
LNITED STATES DEPARTMENT OF COMMERCE
Lnited States Patent and Trademark Office
Address: COMMISS IONER FOR PATENTS

FO Box 1450
Alexandnia, Virginia 72312-1450
WWW Dspl.20y

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

26164 TAOO 12/9 472010

FISH & RICHARDSONP.C. PRYOR, ALTON NATHANIEL
P.O BOX 1022

MINNEAPOLIS, MN 53440-1022 1616
DATE MAILED: 02/25/2010

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
10/502,685 OF/27/204 06275-410US 1 7568

TITLE OF INVENTION: COMPOSITION TOR INTIALATION
Nayna Govind

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATIONFEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DIE DATE DUE 
nonprovisional $1510 $300 $1810 05/25/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE[S NOT A GRANTOF PATENTRIGHTS.
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. THIS

STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. TIE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

 

IIOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

Tf the SMALIT. ENTITY is shown as YES, verify your current
SMALLENTITYstatus:

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 3b on Part B -
Fee(s} Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

Tf the SMALI. ENTITY is shown as NO:

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

B. If applicant claimed SMALL ENTITYstatus before, or is now
claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s}
‘Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shownabove.

IL PART B - FEE(S) TRANSMITTAL,or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - [ee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paperas an equivalent of Part B.

Il. 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.

Pages)of 3
PIOL-85 (Kev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

INSTRUCTIONS: ‘This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 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 comected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications,

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address! Note: A certificate of mailing can only be used for domestic mailings of theFee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Each additional paper, such as an assignment ov formal drawing, must
ave its own certificate of mailing or wansmission.

FAL 700 027579010 Centifi of Mail rertificate iling or Transinission
FISH & RICHARDSON P.C. ] hereby certify that this Pee(s) Transmittal is being deposited with the UnitedP.O BOX 1022 States Postal Service with sufficient postage forfirst class mail in an envelope

‘ , addressed to the Mail Stop ISSUE FEE address above, or being facsimileMINNEAPOLIS, MN 55440-1022 transmitted to the ISPTO (871) 273-2885, on the date indicated below.

(Depeastor's nams)

(Signamre)

{Date}

10/502,685 O772004 Nayna Govind 06275-4 1OUS | 7568
TITLE OF INVENTION: COMPOSITION [OR INITALATION

 
   APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $1510 $0nonprovisional $300 $1810 05/25/2010

PRYOR, ALTON NATHANIEL 1616 514-167000

2. For printing on the patent front page, list
(1) the nares of up to 3 registered patent attomeys I
or agents OR, alternatively,

1. Change of correspondence addrvss or indication of "Fee Address" (37
CFR 1.363).

(LY Change of correspondence address (or Change of Correspondence
Address lacm PTOYSB/122) attached,

LU “Pee Address"indication (or “Fee Address" Indication form
PLO/SB/47. Rev 03-02 or more recent) attached. Use of a Customer
Number is required,

 

(2) the name ofa single firm (having as a member a 2
registered attorney or agent} and the names of up to
2 registered patent avorneys or agents. Iino name is x
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 3.11. Completion of this form is NOTa substitute forfiling 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): LVindivienat LJ Corporation or other privale group enlity J Government

it The following fee(s) are submitted: 4b. Payment of Pee(s): (Please first reapply any previously paid issue fee shown abovet
Issue Tee | Acheck is enclosed.

LY Publication Fee (No small entity discount permitted) LJ Payment by credit card. Form PTO-2038 is atlached.
(CF Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Lda. Applicant claims SMALL ENTITYstatus. See 37 CTR 1.27. LI b. Applicantis no longer claiming SMALL ENTITY status. See 37 CUR 1.27(¢)(2).

 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered altorney or agent; or ihe assignee or other party in
interest as shown bythe records of the United States Patent and Trademark Office.

Aulhucived Signature Date
  

Typed or printed name Registration No.
 

This collection of information is required by 37 CTR 1.311. The intormationis required to oblainorretain a benefit by the pablic whichis to file (and by the USPTO to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CPR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the conipleted application form te the USPTO. ‘Time will vary dependtin upon the individual case. Any comments on the amount of time you require to completethis form and/or suggestions for reducing this burden, should be sent tot ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Virginia 22313-1450. DX NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1430.
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.

PTOL-85 (Rev. 08/07) Approved For use through 08/31/2010. OME 0651-0033 U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE.
LNITED STATES DEPARTMENT OF COMMERCE
Lnited States Patent and Trademark Office
Address: COMMISS IONER FOR PATENTS

FO Box 1450
Alexandnia, Virginia 72312-1450
WWW Dspl.20y

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

 
   

10/502,685 O7/27/2004 Nayna Govind 06275-410US | 7568

FISH & RICHARDSON P.C. PRYOR, ALTON NATHANIEL
P.O BOX 1022

MINNEAPOLIS, MN 55440-1022 me
DATE MAILED: 02/25/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
{application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)}-272-7702. (Questionsrelating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page it 3
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Application No. Applicant(s}

 
. we 10/502,685 GOVIND ETAL.

Notice of Aliowability Examiner Art Unit

ALTON N. PRYOR 1616

-- The MAILING DATE ofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin 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. Bd This communication is responsive to 1/25/10.

2. [X] The allowedclaim(s) isfare 25,30-35,45-52(claims renumbered 1-15).

3. LJ Acknowledgmentis made of a claim forforeign priority under 35 U.S.C. § 119(a)-(d) or ¢f).
a)O Al =b)D)Some* c)[) None of the:

1. 0 Certified copies of the priority documents have been received.

2. CF Certified copies of the priority documents have been received in Application No.

3. 1 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)).

* Certified copies notreceived:

Applicant has THREE MONTHS FROM THE “MAILING DATE”ofthis communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4, ] A SUBSTITUTE OATH OR DECLARATION mustbe submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. Cc CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.
(a) D0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948)attached

1) ( herete or 2)[[] to Paper No./Mail Date .

(b) (7 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date :

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back} of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121 (d).

6. L.] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. 0] Notice of References Cited (PTO-892) 5. 1] Notice of Informal Patent Application

2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. ZF] Interview Summary (PTO-413},
Paper No./Mail Date

3.EJInfermation Disclosure Statements (PTO/SB/08), 7. — Examiner's Amendment/Comment
Paper No./Mail Date 1/25/10

4. (] Examiner's Comment Regarding Requirementfor Deposit 8. (J Examiner's Statement of Reasons for Allowance
of Biological Material

9. 7] Other .

fAlton N. Pryor/
Primary Examiner, Art Unit 1616

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) woesAllowability Part of Paper No./Mail Date 20100209
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Application/Control Number: 10/502,685 Page 2

Art Unit: 1616

The following is an examiner’s statement of reasons for allowance: The results provided

in the specification on pages 7-9 for the stability of the instant composition overcomes any

obviousness type rejection that could have been deduced from US 20030018019, US 6309623,

WO 93/05765 and/or WO 93/11773. The claimed invention is specific to chemical components

and the amounts thercof.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Telephonic Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ALTON N. PRYOR whose telephone numberis (571)272-0621.

The examiner can normally be reached on 8:00 a.m. - 4:30 p.m..

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

supervisor, Johann Richter can be reached on 571-272-0646. The fax phone numberfor the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 10/502,685 Page 3

Art Unit: 1616

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, sec 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). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/Alton N. Pryor/
Primary Examiner, Art Unit 1616
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Page 1 of | 

UNTTED STATES DEPARTHIENT OF COMGIERCE
Valted States Patent and Tredemark Office

OUMMISSIONER POR PATENTSPO fox 5430
Alccautria, Yogema 220-1050

 
 :i CONFIRMATION NO.7568

Bib Data Sheet
 

 
, NSSRR

SERIAL NUMBER DATE | GROUP ART UNIT
10/502,.685 07/27/2004 : 4616

: RULE | | |SSeSegreeceeneaeeetananeretneeentemnnecanearnprcamaonsnnsuavnnsnl

Nayna Govind, Loughborough, UNITED KINGDOM;
Maria Marlow, Loughborough, UNITED KINGDOM;

ATTORNEY
DOCKET NO.

06275-410US1

+ CONTINUING DATA ******ttersscecetarsareee

This application is a 371 of PCT/SE03/00156 01/29/2003.

F* FOREIGN APPLICATIONS ***s*tesesrsrsssners

SWEDEN 0200312-7 02/01/2002

| STATE OR |

UNITED
KINGDOM

i omposition for inhalation

(QO arrees
HO 1.16 Fees (Filing )

| FILING FEE FEES: Authority has bean givenin Paper 10) 1.17 Fees ( Processing Ext, of
| RECEIVED No. to charge/credit DEPOSIT ACCOUNT_[time

1080 . for following: DD 1.18 Fees (Issue) |
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Application/Control No. Applicant(s}/Patent Under
Reexamination

Search Notes 10502685 GOVIND ET AL.

Examiner Art Unit

ALTON N PRYOR 1616

SEARCHED

                      
 

 

Class Subclass Date Examiner  

SEARCH NOTES

 

Search Notes Examiner

each inventor 7/31/08 fanp
Gonsulted with A. Marschel: decided 103 rejection should be reinstated 1/16/08
and 112 written description should be entered

Allowability Conference with Dr. Ardin Marscel and Sreeni Marschel- 8/20/09
Decision wasto allow the application.

INTERFERENCE SEARCH

|Class|CSubclass|Cate|Examiner
165, 463 8/25/09|anp

 

 

U.S. Patent and Tradernark Office 5 8 Part of Paper No. : 20090826
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|,oso2685 GOVIND ET AL.

ALTON N PRYOR

ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED
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A 1 K 31/335 (2506.0)seornrenas Fp}
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Total Claims Allowed:

15
(Assistant Examiner)
‘ALTON N PRYOR?

Prmary Examiner.Art Unit 1616 0.G. Print Clain(s} 0.G. Print Figure

(Primary Examiner) none none

 
U.&. Patent and Trademark Office Part of Paper No, 20100209
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PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intemational Bureau

 
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(31) International Patent Classification © :

A61K 31/57 # (AGILE 31/57, 31:165)

(21) International Application Number: PCT/SE97/01606

(22) International Filing Date: 24 September 1997 (24.09.97)

(30) Priority Data:
9603669-4 8 October 1996 (08.10.96) SE

(7]) Applicant {for all designated States except US): ASTRA
AKTIEBOLAG [SE/SE], $-131 85 Sédertalje (SE),

(72) Inventors; and
(75) Inventors/Applicants (for US only): TROPFAST, Jan [SE/SE];

Vapenkroken 34, 5-226 47 Lund (SE). ULLMAN, Anders
[SE/SE]; Langedragsvagen 143A, 8-426 74 Vastra Frélunda
(SE).

(74) Agent: ASTRA AKTIEBOLAG; Patent Dept., 5-!51 85
Sitiertalje (SE).

(54) Title: NEW COMBINATION

(57) Abstract

(11) International Publication Number:
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NEW COMBINATION

Field ofthe Invention

The present invention provides a new combination ofpharmaceutically active substances

whichis of use in the treatment of respiratory disorders, particularly asthma.

Background to the Invention

Despite recent advancesin the awareness of asthma and the introduction of powerful and

effective anti-asthma drugs, asthma remains a poorly understood and frequently poorly

treated disease. There have been recent advances in the treatment of the disease which

result from the recognition that asthma is a chronic inflammatory disease. Therapy is now

aimed at both controlling the symptoms and reducing the inflammation. The symptoms

include uncontrolled airway inflammation which may lead to mucosal damage and

structural changes possibly leading to irreversible narrowing of the airways and fibrosis of

the lungs.

The symptoms maybe controlled by $-adrenoreceptor agonists such as salbutamol,

salmeterol, terbutaline and formoterol. Formoterol is advantageous because the duration of

its effect is long; it has a fast onset time and becauseit gives few nocturnal wakenings.

Prophylactic therapy is typically provided by steroids such as beclomethasone

diproprionate, fluticasone propionate and budesonide. Of these budesonide is

advantageous because it may be given in a high inhaled dose (up to 2 mg daily) with very

low systemic effects. Long term clinical studies in adults and children have shown that

inhaled budesonide has an excellent safety profile.

Description ofthe Invention

According to the invention there is provided a composition comprising, in an admixture:

64



65

20

25

39

WO 98/15280 PCT/SE97/01606

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or

solvate of formoterol, or a solvate of such a salt: and

(b) a second active ingredient which is budesonide;

wherein the molar ratio of the first active ingredient to the second active ingredient is from

1:30 to 1:36, preferably about 1:32.5.

According to the invention there is further provided a kit comprising:

(i) a vessel containing the first active ingredient;

(ii) a vessel containing the second active ingredient; and

(iii) instructions for the sequential or separate administration ofthe first and second active

ingredients to a patient in need thereof;

wherein the molar ratio of the first active ingredient to the second active ingredient is from

1:30 to 1:36, preferably about 1:32,5.

A patient suffering from a respiratory disorder such as asthma can be treated by

administering via inhalation a composition according to the invention. Alternatively such a

patient can be treated by administering via inhalation, sequentially or separately:

(i) a doseofthe first active ingredient; and

(ii) 2 dose of the second active ingredient;

wherein the molar ratio ofthe first active ingredient to the second active ingredientis from

1:30 to 1:36, preferably about 1:32.5.

It has been found that the combination of active ingredients according to the inventionis

advantageous because it gives a significantly improved anti-inflammatory effect compared

to known treatments. International patent publication no. WO 93/11773 discloses a

combination of budesonide and formoterol having a wide weightratio range. The closest

example of a combination disclosed in this document to the system of the invention has a

weightratio of formoterol fumarate dihydrate to budesonide of 0.06:1, i.e. a molar ratio of

1:16.3. The combination of active ingredients accordingto the invention gives surprisingly

better results when used to treat patients suffering from asthma compared to this known
combination.
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Thefirst and second active ingredients of the kit can be administered sequentially or

separately to treat respiratory disorders. By sequential is meant that the first and second

active ingredients are administered one immediately after the other. Theystill have the

desired effect if they are administered separately but less than about 12 hoursapart,

preferably less than about 2 hours apart, more preferably less than about 30 minutes apart.

Preferablythefirst active ingredient is administered to provide a daily dose of from 10 to

250nmoel(preferably from 15 to 120nmol) and the second active ingredient is administered

to provide a daily dose of from 0.1 to 10umol(preferably 0.2 to Sumol) or from 39 to

4300ug of the second active ingredient (preferably from 86 to 21502), subject to the

molar ratio of the first active ingredient to the second active ingredient being within the

range of from 1:30 to 1:36.

Suitable physiologically acceptable salts of formoterol include acid addition salts derived

from inorganic and organic acids, for example the chloride, bromide, sulphate, phosphate,

maleate, fumarate, tartrate, citrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate,

4-chicrobenzoate, p-toluenesulphonate, methanesulphonate, ascorbate, acetate, succinate,

lactate, glutarate, gluconate, tricarballylate, hydroxynaphthalene-carboxylate or oleate salts

or solvates thereof. Thefirst active ingredient is preferably formoterol fumarate, especially

the dihydrate,

Whenthe first active ingredient is formoterol fumarate dihydrate, the preferred daily dose

of the first active ingredient is from 4 to 100ug, more preferably from 6 to 50p1g (subject to

the molar ratio ofthe first active ingredient to the second active ingredient being within the

range of from 1:30 to 1:36).

Most preferably the composition orkit of the invention comprises 6ug of formoterol

fumarate dihydrate and 200g of budesonide, or 4.5y1g of formoterol fumarate dihydrate

and 160yg of budesonide, either of which is administered up to four times a day.
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Alternatively the composition or kit of the invention comprises 12g of formoterol

fumarate dihydrate and 400ug of budesonide, or 9g of formotero! fumarate dihydrate and

320ug of budesonide, either of which is administered once or twice a day.

Preferably the active ingredient(s} are used in admixture with one or more

pharmaceutically acceptable additives, diluents or carriers, preferably in an amount of from

50pg to 25mg per dose, more preferably in an amountof from 50g to 10mg, most

preferably in an amount of from 100 to 20002. Examples of suitable diluents or carriers

include lactose, dextran, mannitol and glucose. Preferably lactose is used, especially as the

monohydrate.

It should be understood that where reference is made to the amounts of each active

ingredient that these are metered amounts. When the active ingredients are administered,

the amount of each ingredient inhaled by the patient can differ from the metered amount,

e.g. due to retention of the active ingredient in the inhalation device. Furthermore when

the active ingredients are formulated separately, the administered amountof each is not

necessarily reduced proportionately. Thus the administeredratio of the active ingredients

could differ from the metered ratio. Preferably the administered ratio is within the metered

Tatio specified above.

One or more ofthe active ingredients used in the invention is preferably in the form of a

dry powder, more preferably a finely divided, e.g. a micronised, dry powder, e.g. having a

mass median diameter of less than 10j1m, for example from | to 5um, most preferably an

agglomerated micronised dry powder. As an alternative to agglomeration thefinely

divided active ingredients may be in the form of an ordered mixture with the one or more

pharmaceutically acceptable additives, diluents or carriers. An ordered mixtureis the

combination of finely divided active ingredient with coarse particles ofpharmaceutically

acceptable additive, diluent or carrier. The ingredients used in the invention can be

obtained in these preferred forms using methods known to those of skill in theart.
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According to the invention there is further provided the use of a composition orkit

according to the invention in the manufacture ofa medicamentfor use in the treatment of a

respiratory disorder, e.g. asthma. The invention also provides the use of budesonide or of

formoterol in the manufacture of a kit or of a composition according to the invention for

use in the treatment of a respiratory disorder, ¢.g. asthma.

Administration may be by inhalation orally or intranasally. The ingredients are preferably

adapted to be administered from a dry powder inhaler, a pressurised metered dose inhaler,
or a nebuliser.

Whenthe ingredients of the composition or kit are adapted to be administered from a

pressurised inhaler, they are preferably in micronised form. Theyare dissolvedor,

preferably, suspended in a liquid propellant mixture. The propellants which can be used

include chlorofluorocarbons, hydrocarbons or hydrofluoroalkanes. Especially preferred

propellants are P134a (tetrafluoroethane) and P227 (heptafluoropropane) each of which

may be used alone or in combination. They are optionally used in combination with one or

more other propellants and/or one or more surfactants and/or one or more other excipients,

for example ethanol, a lubricant, an anti-oxidant and/ora stabilising agent.

When the ingredients of the composition or kit of the invention are adapted to be

administered via a nebuliser they maybe in the form of a nebulised aqueous suspension or

solution, with or without a suitable pH ortonicity adjustment, either as a unit dose or
multidose device.

The composition or kit may optionally be administered as divided doses from 1 to 4, and

preferably once or twice a day.

The inventionis illustrated by the following Examples which are not intendedto limit the

scope of the application. In the Examples micronisation is carried out in a conventional

manner suchthat the particle size range for each componentis suitable for administration
by inhalation. Turbuhaler is a trademark of Astra AB.
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Example I

6 Parts by weight of formoteroi fumarate dihydrate was mixed with 794 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure air jet mill and then

conditioned using the process of EP-A-717 616. 200 Parts by weight of micronised

budesonide was added to the conditioned product by mixing and homogenising with a low

pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331

and filled into the storage compartment of a Turbuhaler.

Example 2

4.5 Paris by weight of formoterol fumarate dihydrate was mixed with 835 parts by weight

of lactose monohydrate. The blend was micronised using a high pressure air jet mill and

then conditioned using the process of EP-A-717 616. 160 Parts by weight of micronised

budesonide was added to the conditioned product by mixing and homogenising with a low

pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331

and filled into the storage compartment of a Turbuhaler.

Example 3

12 Parts by weight of formoterol fumarate dihydrate was mixed with 588 parts by weight

of lactose monohydrate. The blend was micronised using a high pressureair jet mill and

then conditioned using the process ofEP-A-717 616. 400 Parts by weight of micronised

budesonide was added to the conditioned product by mixing and homogenising with a low

pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331

and filled into the storage compartment of a Turbuhaler.

Example 4

6 Parts by weight of formoterol fumarate dihydrate was mixed with 994 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure air jet mill and then
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conditioned using the process of EP-A-717 616. The mixture was then spheronised using

the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler.

200 Parts by weight of micronised budesonide was mixed with 800 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure air jet mill and then

conditioned using the process of EP-A-717 616. The mixture was then spheronised using

the process of EP-A-721 331 and filled into the storage compartmentofa Turbuhaler.

Example 5

4.5 Parts by weight of formoterol fumarate dihydrate was mixed with 995 parts by weight

of lactose monohydrate. The blend was micronised using a high pressure air jet mill and

then conditioned using the process of EP-A-717 616. The mixture was then spheronised

using the process of EP-A-721 331 andfilled into the storage compartmentof a

Turbuhaler.

160 Parts by weight of micronised budesonide was mixed with 840 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure air jet mill and then

conditioned using the process of EP-A-717 616. The mixture was then spheronised using

the process of EP-A-721 331 and filled into the storage compartmentof a Turbuhaler.

Example 6

12 Parts by weight of formoterol fumarate dihydrate was mixed with 988 parts by weight

of lactose monohydrate. The blend was micronised using a high pressureairjet mill and

then conditioned using the process ofEP-A-717 616. The mixture was then spheronised

using the process of EP-A-721 331 andfilled into the storage compartmentof a
Turbuhaler,

400 Parts by weight of micronised budesonide was mixed with 600 parts by weight of

lactose monohydrate. The blend was micronised using a high pressureair jet mill and then
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conditioned using the process of EP-A-717 616. The mixture was then spheronised using

the process ofEP-A-721 331 andfilled into the storage compartment ofa Turbuhaler.

71



72

20

25

WO 98/15280 PCT/SE97/01606

Claims

1. A composition comprising, in admixture:

{a) a first active ingredient selected which is formoterol, a pharmaceutically

acceptable salt or solvate thereof, and a solvate of such a salt; and

(b) a secondactive ingredient which is budesonide;

wherein the moiar ratio of (a) to (b) in the composition is from 1:30 to 1:36,

2. A composition according to claim 1, wherein the molar ratio is about 1:32.5.

3. A composition according to claim | or 2, wherein the first active ingredientis

formoterol fumarate dihydrate.

4. A composition according to claim 1, 2 or 3, additionally comprising a

pharmaceutically acceptable additive, diluent or carrier.

5. A composition according to any one of the preceding claims for use in the treatmentof

a respiratory disorder,

6. Akit comprising

(a) a vessei containinga first active ingredient selected from the group consisting of

formoterol, a pharmaceutically acceptable salt or solvate thereof, and a solvate of such a

salt; and

(b) a vessel containing a second active ingredient which is budesonide;

(c} instructions for the sequential or separate administration of the first and second

active ingredients to a patient in need thereof;

wherein the molar ratio of the first active ingredient to the second active ingredient is from
1:30 to 1:36.

7. A kit according to claim 6, wherein the molar ratio is about 1:32.5.
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8. A kit according to claim 6 or 7, wherein thefirst active ingredient is formoterol

fumarate dihydrate.

9. Akit according to claim 6, 7 or 8, additionally comprising a pharmaceutically

acceptable additive, diluent or carrier suitable for inhalation.

10. A kit according to any one ofclaims 6 to 9, wherein each ingredientis in the form of a

finely divided dry powder and each vessel is a dry powder inhaler.

11. A method of treating a respiratory disorder, which method comprises administering via
inhalation to a patient suffering from the disorder a therapeutically effective amount of a

composition as defined in any one ofclaims 1 to 4.

12. A methodoftreating a respiratory disorder, which method comprises sequentially or

separately administering via inhalation to a patient suffering from the disorder

(a) a dose ofa first active ingredient which is formoterol, a pharmaceutically

acceptable salt or solvate thereof, and a solvate of such a salt; and

(b) a dose of a second active ingredient which is budesonide;

wherein the molar ratio of (a) to (b) is from 1:30 to 1:36.

13. Use of a composition according to any one ofclaims | to 4 in the manufacture of a

medicament for use in the treatmentofa respiratory disorder.

14, Use of a kit according to any one of claims 6 to 10 in the manufacture of a medicament

for use in the treatment of a respiratory disorder.

15, Use of formoterol, a pharmaceutically acceptable salt or solvate thereof, and a solvate

of such a salt in the manufacture of a composition according to any one of claims 1 to 4 or

of a kit accordingto any one ofclaims6 to 10 for use in the treatmentof a respiratory
disorder.
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16. Use of budesonide in the manufacture of a composition according to any one of claims

1 to 4 or of a kit according to any one of claims 6 to 10 for use in the treatment of a

respiratory disorder.
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NEW COMBINATION OF R,R-FORMOTEROL AND BUDESONIDE IN A PHARMACEUTICAL COMPOSITION
USEFUL FOR TREATING RESPIRATORY DISORDERS, SUCH AS ASTHMA, RHINITIS AND COPD
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Field ofthe invention

This invention relates to improvementin the treatment of mild, moderate and severe

asthma and other respiratory disorders such as rhinitis and chronic obstructive pulmonary

disease (COPD). More particularly, it relates to the use of the steroidal anti-inflammatory

drug budesonide in combination with the strongly active R,R-enantiomer(preferably as the

fumarate dihydrate salt) of the long-acting bronchodilator formoterol (R,R;S,S) for the

treatment of respiratory disorders such as mild, moderate and severe asthma,rhinitis and

COPD,and to pharmaceutical compositions containing the two active ingredients.

Backgroundofthe invention

The recognition more than 10 years ago of the fundamentally inflammatory nature of

asthma led to the suggestions that control of the underlying airway inflammation could

provide the key to the control of asthmaatall levels of severity. Nevertheless many

patients with asthma of mostlevels of severity still receive no regular anti-inflammatory

treatment and are treated only with intermittent or regular bronchodilator therapy.

Prophylactic therapy is typically provided by steroids such as beclomethasone dipropionate

(BDP), flunisolide, triamcinolone acetonide, dexamethasone, mometasone furoate,

fluticasone propionate and budesonide or by way of sodium cromoglycate or nedocromi!

sodium.

Long-acting B2-agonists such as formoterol and salmeterol, have different properties from

short-acting ones such as terbutaline and salbutamol. These long-acting bronchodilators

have been regarded as add-on treatmentto steroid therapy. However, the long-acting

agonists are considered an alternative to a further increase in the dosage ofinhaled steroids.

The side-effects of the steroids could therefore be minimized. Therapy should be aimed at

controlling symptoms so that normallife is possible and at the same time providebasisfor
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treating the underlying inflammation. An interesting approach forthis treatment strategy

would be to combine a B2-agonist with fast onset of action for symptom control together

with an anti-inflammatory agentlike a glucocorticosteroid.

The most common cause for poor control of asthma is poor compliance in the long-time

management of chronic asthma, particularly with prophylatic treatment such as inhaled

steroids, which do not give immediate symptom relief. Patients will readily take B2-

agonist inhalers, since these provide rapid onset of symptoms, but often do nottake the

prophylactic therapy, such as inhaled steroids, regularly because there is no immediate

symptomatic benefit.

Drug stereoisomerism is increasingly being recognized as an issue having clinical, research

and regulatory implications. Differences in the pharmaco-dynamic and pharmacokinetic

properties of stereoisomers are well documented e.g. the pharmacological properties of

drug enantiomers can be dramatically different; one isomer may be predominantly

responsible for the desired therapeutic action and the otherfor the side effects. In the case

of formoterol (a mixture of R.R and S,S), the R,R-enantiomeris about 1000 times more

potent than the $,S-isomer(see Trofast et al (1991)).

Earlier mentioned combinations of long-acting S-agonists and steroids include the use of

salmeterol/beclomethasone dipropionate (US 5,208,226, Glaxo). salmeterol/fluticasone

propionate (US 5,270,305, Glaxo) and formoterol/budesonide (US 5,674,860, Astra).

The inhaled route of administration enables the dose to be delivered directly to the airways.

By this type of administration, it is possible to give a small dose and thereby minimizing
unwanted side-effects.
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Sununary ofthe invention

It has now surprisingly been found that a combination of R,R formoterol and budesonide

can be used for the treatment of respiratory disorders such as asthma,rhinitis and COPD.

According to the invention there is provided a pharmaceutical combination which

comprises R,R formotero] in combination with budesonide.

Detailed description ofthe invention

The present invention provides a novel combination therapy using the long-acting

bronchodilator R,R-formoterol (preferably as the fumarate dihydrate salt) and the

glucocorticosteroid budesonide.

In a first aspect the present invention provides a pharmaceutical combination which

comprises:

(a) R,R-formoterol, or a pharmaceutical acceptable salt or solvate thereof,

(b) budesonide; and optionally

(c} one or more pharmaceutically acceptable additives, diluents or carriers;

Preferably the molar ratio of (a) to {b) is from 1:4 to £:100.

The word “combination”is used to describe the invention because the components can be

administered simultaneously or sequentially for use in therapy. Thus the active ingredients

(a) and (b) are not necessarily, but may be, used as an admixture, they still have the desired

effect if they are administered sequentially or separately. Preferably they are not

administered more than about two hours apart, for example no more than 30 minutesapart.

Thefirst main ingredient of the combination of the invention is the single enantiomer R.R-

formoterol i.e. R,R-(N-[2-hydroxy-5-[1-hydroxy-2-[[2-(4-methoxyphenyl)-!-methyl-

ethyl]-amino]-ethyl]pheny!]-formamide, an adrenoceptor agonist which selectively
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stimulates (§2-receptors, thus producing relaxation of bronchial smooth muscle, inhibition

ofthe release of endogenous spasmogens,inhibition of oedema caused by endogenous

mediators, and increased mucociliary clearance. The compound can be prepared by

methods described in “Large-Scale Synthesis of Enantio- and Diastereomerically Pure

(R,R)-formoterol” by R. Hett et al. in Organic Process Research & Development, 2 (1998),

96-99 or in “Steric Aspects of Agonism and Antagonism at B-adrenoceptors: Synthesis of

and Pharmacological Experiments With the Enantiomers of Formoterol and Their

Diastereomers”by J. Trofast et al in Chirality 3 (1991), 443-450.

The other main ingredient is budesonide i.e. 16,1 7-butylidenebis(oxy)-1 1,21-dihydroxy-
pregna-],4-diene-3,20-dione. The compound can be prepared by the methods described in

US 3,929,768. The compoundexists as epimers, and either epimer can be usedin the

combinations of the invention, including the 22R epimer.

A combination, preferably a fixed combination i.e. given in admixture, of the compounds
of the invention will establish a higher compliance for patients and it provides a rescue

medicine thereby avoiding the necessity for the patient of carrying twodifferentinhalers.

This simplifies the life for the patients considerably and makes life more comfortable and
secure.

According to another aspect of the invention there are provided pharmaceutical
compositions comprising effective amounts of R.R-formoterol (and/or physiologically

acceptable salt and/or solvate thereof) and budesonide as a preparation for simultaneous.

sequential or separate administration by inhalationin the treatment of respiratory disorders

such as asthma, rhinitis and COPD. Reference to formoterol and salts and solvates thereof

includes all combinations of solvates and salts of formoterol such as solvates ofsalts.

The invention additionally relates to the use of R,R-formotero! (and/or a physiologically
acceptable salt and/or solvate thereof) and budesonide in the manufacture of

pharmaceutical compositions as preparations for simultaneous, sequential or separate
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administration of R,R-formoterol and budesonide by inhalation in the treament of

respiratory disorders such as asthma, rhinitis and COPD.

Accordingto a further feature of the invention there is provided a method of treating

respiratory disorders which comprises the simultaneous, sequential or separate

administration by inhalation of effective amounts of R,R-fonmoterol (and/or a

physiologically acceptable salt and/or solvate thereof) and budesonide.

Suitable physiological salts of R,R-formoterol include acid addition salts derived from

inorganic and organic acids, such salts as the chloride, bromide, sulphate, phosphate,

maleate, fumarate,tartrate, citrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate,

4-chiorobenzoate, p-toluene-sulphonate, methanesulphonate, ascorbate, salicylate, acetate,

succinate, lactate, glutarate, gluconate, tricarballate, hydroxynaphthalenecarboxylate or

oleate. R,R-Formoterolis preferably used in the form ofits fumarate salt and as a dihydrate
of that salt.

The intended dose regimen is once or twice a day, where the suitable daily dose of R.R-

formoterolis in the range of from about 5 to about 250 nmol (preferably from about 10 to

about 120 nmol) and for budesonide a daily dose of about 0.1 amo! to about 3 umol with a

preferred dose of about 0.1 mol to about 2 umol. The doses of R,R-formoterolto

budesonide should be selected to be within the molar range of from 1:4 to 1:100. The two

drugs may be administered separately in the same ratio. The dose of choice will strongly

depend onthepatient (age, weight etc) and the severity of‘the disease (mild, moderate,
severe asthmia etc).

The combination is inhaled from a nebulizer, from a pressurized metered dose inhaleror as

a dry powderfrom a dry powderinhaler e.g. multidose reservoir systems from Astra

(Turbuhaler®) or from a dry powderinhaler utilizing gelatine, plastic or other capsules,
cartridges or blister packs. A diluentor carrier, generally being non-toxic and chemically

inert to the medicamente.g. lactose, dextran, mannitol or glucose or any additivesthat will
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give the medicamenta certain taste can be added to the powdered medicamentin an

amount of from 50 yg to 25 mg per dose, more preferably in an amount offrom 50 jig to

10 mg, most preferably in an amount of from 100 to 2000 yg.

One or more of the ingredients is preferably in the form of a dry powder, more preferably a

micronized dry powder, morst preferably an agglomerated micronized dry powder. As an

alternative to agglomeration,the finely divided active ingredients may be in the form of an

ordered mixture with the pharmaceutically acceptable additive, diluent or carrier. An

ordered mixture comprises fine particles of an active ingredient in association with coarse

particles of the pharmaceutically acceptaible additive, diluent or carrier. A fraction of fine

particles of carrier may also be present. The ingredients used in the invention can be

obtained in these preferred forms using methods knownto those skilled in the art. The

particle size of the active ingredients is less than 20 wm, preferably less than 10 jim.

Whenthe ingredients of the system are adapted to be administered from a pressurized

inhaler, they are preferably in micronized form. They are dissolved,or, preferably

suspendedin a liquid propellant mixture. The propellants which can be used include

chlorofluorocarbons, hydrocarbons or hydrofluoroalkanes. Especially preferred propellants

are P}34a (tetrafluoroethane) and P227 (heptafluoropropane) each of which may be used

alone or in combination. They are optionally used in combination with one or more other

propellants and/or one or more surfactants and/or one or more other excipients, for

example ethanol, a lubricant, an anti-oxidant and/ora stabilising agent.

Whenthe ingredients of the system of the invention are adapted to be administered via a

nebuliser they may be in the form of a nebulised aqueous suspension or solution, with or

without a suitable pH or tonicity adjustment, either as a unit dose or multidose device.

The inventionisillustrated by the following examples which are not intendedto limit the

scope of the application. In the examples micronization is carried out such that the particle

size range for each componentis suitable for administration by inhalation. The dry powder
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formulation containinig an additive, diluent or carrier could be either in agglomerated form

or as ordered mixtures .
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Example 1.

R,R-Formoterol fumarate dihydrate

Budesonide

Example 2.

R,R-Formoterol fumarate dihydrate

Budesonide

Example 3.

R,R-Formoterol fumarate dihydrate

Budesonide

Example 4.

R,R-Formotero! fumarate dihydrate

Budesonide

Lactose monohydrate

Example 5.

R,R-Formoterol fumarate dihydrate

Budesonide

Lactose monohydrate

Example 6.
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Per dose

6 Kg

100 ng

6 ug

200 pg

3 wg

100 pg

3 pg

30 pg

up to 0.5, 1,5,10,20 mg

3 Bg

100 pg

up to 0.5, 1, 5, 10, 20 mg
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R.R-Formoterol fumarate dihydrate

Budesonide

Lactose monohydrate

Example 7.

R,R-Formoterol fumarate dihydrate

Budesonide

Oleic acid (based on propellant)

Ethanol (based on propellant)

Propellant P134a

Example 8.

R,R-Formotero! fumarate dihydrate

Budesonide

Oleic acid (based on propellant)

Ethanol (based on propellant)

Propellant P227/P134a (15/85)

Example 9,

PCT/SEO0/00418

3 pg

200 pg

up to 0.5, 1, 5, 10, 20 mg

3 ug

100 ue

0.005 %

1.5%

up to 25, 50 or 100 pl

6 peg

200 pg

0.01 %

1.5 %

up to 25, 50 or 100 pl

2.6 parts of R,R-formoterol fumarate dihydrate and 896.8 parts of lactose monohydrate

were mixed in a tumbling mixer to an evenly distributed mixture, whereafter the mixture

was micronized in a spiral jet mill using a pressure and feeding suitable to obtain a particle

size of less than 3 um. The micronized particles were then treated using a method described

in WO 95/05805 to remove amorphousregionsin their crystal structure. 98 parts of

micronized budesonide were added and the mixture was remicronized at a lower pressure

in a spiral jet mill to a homogeneous mixture. The powder was then agglomerated by

feeding into a screw feeder (K-tron), sieved, spheronized ina rotating pan, then sieved
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again, spheronized once more beforefinal sieving (0.8 mm meshsize) to give a powder
suitable for an inhaler.

Example 10.

Example 9 was repeated with identical conditions but using 2.6 parts of micronized R.R-

formotero] fumarate dihydrate, 798.8 parts of micronized lactose monohydrate and 196

paris of micronized budesonide.
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Claims.

1. A pharmaceutical combination which comprises:

(a) R,R-formoterol, or a pharmaceutical acceptable salt or solvate thereof,

(b) budesonide; and optionally

one or more pharmaceutically acceptable additives, diluents or carriers.

2. A pharmaceutical combination according to claim 1 wherein the molar ratio of(a)

to (b) is from 1:4 to 1:100,

3. A pharmaceutical combination according to claim | or 2 in which the R,R-

formoterol is in the form of the fumarate dihydrate salt.

4. A pharmaceutical combination according to any one of claims 1 to 3 in which the

combination is fixed and given in admixture.

5. A pharmaceutical combination according to any one ofclaims | to 4 in a form

suitable for administration from a pressurised inhaler.

6. A pharmaceutical combination according to claim 5 comprising

R,R-formoterol, or a pharmaceutical acceptabie salt or sclvate thereof,

budesonide; and optionally

a propellant and one or more other surfactants and/or one or more excipients.

7, A pharmaceutical combination according to claim 6 in which the propellantis

HFA 227.

8. A pharmaceutical combination according to any one of claims| to 7 for use for

the treatment or prophylaxis of a respiratory disorder.
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9. A pharmaceutical combination according to any one of claims 1 to 7 for use for

the treatment or prophylaxis of asthma,rhinitis or COPD.
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MEDICAL COMBINATIONS COMPRISING FORMOTEROL AND BUDESONIDE

The present invention is concerned with combinations of (R,R)-formoterol and
budesonide, particularly compositions containing a combination of (R,R)-

formotero! and budesonide and the use of such compositions in medicine,
particutarly in the prophylaxis and treatment of respiratory diseases.

Formoterol, i.e. 2'-hydroxy-5'-[(RS)-1-hydroxy-2{[(RS)-p-methoxy-a-

methylphenethyllamino}ethyl]formanifide, particularly its fumarate salt is a well-

known adrenoreceptor agonist which is now used clinically in the treatment of
bronchial asthma and related disorders. Formoterol includes two asymmeiric

centres and in a particular form exists as the (R,R)- isomer. The (R,R) isomer of

formoterol has been described previously, for example, in WO98/21175 and >
US5795564.

DE 2,323,215 and US 3,929,768 describe budesonide i.e. (118, 16a)-16, 17-

[butylidenebis(oxy)}-11 21 -dihydroxypregna-1 ,4-diene-3,20-dione,salts thereof
and pharmaceutical formulations thereof. Budesonide is an anttinflammatory

corticosteroid, which is now used clinically in the treatment of bronchial asthma ~
and related disorders.

WO 93/11773 describes combinations of budesonide and formoterol but is silent
as to the utility of (R,R)-formoterol.

Although (R,R)-formoterol fumarate and budesonide are effective therapies,

there exists a clinical need for asthma therapies having potent and selective

action and having an advantageous profile of action.

Therefore, according to thepresent invention there is provided a combination of

(R,R)-formoterol or a pharmaceutically acceptable salt, solvate, or

ehysiologically functional derivative thereof and budesonide or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof.

95



96

10

15

20

25

30

WO 01/78737 PCT/GBO1/01628

It will be appreciated that the compoundsof the combination may be
administered simultaneously, either in the same ordifferent pharmaceutical
formulations or sequentially. If there is sequential administration, the delay in

administering the second compound should not be such asto lose the beneficial
therapeutic effect of the combination.

According to a further aspect of the present invention, there is provided a

pharmaceutical formulation comprising (R,R)-formoterol or a pharmaceutically

acceptable salt, solvate, or physiologically functional! derivative thereof and
budesonide or a pharmaceutically acceptable salt, solvate, or physiologically

functional derivative thereof, and a pharmaceutically acceptable carrier or
excipient, and optionally one or more other therapeutic ingredients. According to
a preferred aspect of the present invention, there is provided a pharmaceutical
formulation comprising (R,R)-formoterol fumarate and budesonide, and a

pharmaceutically acceptable carrier or excipient, and optionally one or more
other therapeutic ingredients. In the most preferred aspect, the above

pharmaceutical formulations are suitable for administration by inhalation.

It is to be understood that the present invention covers all combinations of:

particular and preferred aspecis of the invention described herein.

By the term “physiologically functional derivative” is meant a chemical derivative

of (R,R)-formoterol or budesonide having the same physiological function as the

free compound, for example, by being convertible in the body thereto. According

to the present invention, examples of physiologically functional derivatives
include esters.

Suitable sajts according to the invention include those formed with both organic

and inorganic acids. Pharmaceutically acceptable acid addition salts include but

are not limited to those formed from hydrochloric, hydrebromic, sulphuric, citric, | -

tartaric, phosphoric, lactic, pyruvic, acetic, trifluoroacetic, succinic, oxalic,

fumaric, maleic, oxaloacetic, methanesulphonic, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic, isethionic, and naphthalenecarboxylic,
such as 1-hydroxy-2-naphthalenecarboxylic acids.
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Pharmaceutically acceptable esters of (R,R)-formoterot or budesonide may have
a hydroxy! group converted to a C,,alkyl, aryl, aryl C16 aikyl, or amino acid
ester.

As mentioned above, both (R,R)-formoterol and budesonide and their

pharmaceutically acceptable salts, solvates, and physiologically functional
derivatives have been described for use in the treatment of respiratory diseases.

Therefore, formulations of (R,R)-formoterol and budesonide and their
pharmaceutically acceptable salts, solvates, and physiologically functional
derivatives have use in the prophylaxis and treatmentof clinical conditions for

which a selective B2-adrenoreceptor agonist and/or an antiinflammatory
corticosteroid is indicated. Such conditions include diseases associated with

reversibie airways obstruction such as asthma, chronic obstructive pulmonary
diseases (COPD)(e.g. chronic and wheezy bronchitis, emphysema), respiratory

tract infection and upper respiratory tract disease.

Accordingly, the present invention provides a method for the prophylaxis or
treatmentof a clinical condition in a mammai, such as a human,for which a

selective §2-adrenoreceptor agonist and/or antiinflammatory corticosteroid is

indicated, which comprises administration of a therapeutically effective amount
of a combination of (R,R)-formoterol or a pharmaceutically acceptable salt,
solvate, or physiologicatly functional derivative thereof and budesonide or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof. The present invention further provides a method for the prophylaxis or

treatment of a clinical condition in a mammal, such as a human,for which a

selective B2-adrenoreceptor agonist and/or antiinflammatory corticosteroid is

indicated, which comprises administration of a therapeutically effective arnount
of a pharmaceutical formulation comprising (R,R)-formoterol or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof and budesonide or a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof, and a pharmaceutically acceptable

carrier or excipient. In a preferred aspect, there is provided such a method

which comprises administration of a therapeutically effective amount of a

pharmaceutical formulation comprising (R,R)-formoterol fumarate and .

budesonide, and a pharmaceutically acceptable carrier or excipient. 1n
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_ particular, the present invention provides such methodsfor the prophylaxis or :
treatment of a disease associated with reversible airways obstruction such as
asthma, chronic obstructive pulmonary disease (COPD), respiratory tract
infection or upper respiratory tract disease.

in the alternative, there is provided acombination of (R,R)-formcterot or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof and budesonide or a pharmaceutically acceptable salt, solvate, or

physiologically functional derivative thereof, for use in therapy, particularly for
use in the prophylaxis or treatment of a clinical condition for which a selective

B2-adrenoreceptor agonist and/or antiinflammatory corticosteroid is indicated. In
particular, there is provided a pharmaceutical formulation comprising (R,R)-
formoterot or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof (suitably, (R,R)-formoterol fumarate) and

budesonide or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof, and a pharmaceutically acceptable carrier or

excipient for use in therapy, particularly for use in the prophylaxis or treatment of

a clinical condition for which a selective B2-adrenoreceptor agonist and/or

antiinflammatory corticosteroid is indicated. In a preferred aspect, the invention
is concerned with the prophylaxis or treatment of a disease associated with:

reversible airways obstruction such as asthma, chronic obstructive pulmonary

disease (COPD), respiratory tract infection or upper respiratory tract disease.

The amountof (R,R)-formoterol and budesonide, or a pharmaceutically
_ acceptable salt, solvate or physiologically functional derivative thereof which is

required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the subject under treatment, and the
particular disorder or disease being treated. As a monotherapy, (R,R)-formoterol
fumarate is generally administered to adult humans by aerosolinhalation at a

dose of 12mcg or 24mcg twice daily. As a monotherapy, budesonide is

generally administered to adult humans by aerosol inhalation at a dose of from

200meg to 1.6mgdaily, taken as 2 divided doses: .

_Whileit is possible for the active ingredients of the combination to be
administered as the raw chemical, itis preferable to present them as a
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pharmaceutical formulation. When the individual compounds of the combination

are administered separately, they are generally each presented as a

pharmaceutical formulation as described previously in the art.

Pharmaceutical formulations are often prescribed to the patient in "patient

packs” containing the whole course of treatment in a single package. Patient
packs have an advantage overtraditional prescriptions, where a pharmacist

divides a patient's supply of a pharmaceutical from a bulk supply, in that the

patient always has access to the packageinsert containedin the patient pack,

normally missing in traditional prescriptions. The inclusion of a package insert

has been shown to improve patient compliance with the physician's instructions

and, therefore, lead generally to more successful treatment. It will be

understood that the administration of the combination of the invention by means

of a singie patient pack, or patient packs of each component compound, and

containing a package insert instructing the patient to the correct use of the
invention is a desirable additional feature of the invention.

Hereinafter, the term “active ingredients” means (R,R)-formoterol or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof, preferably (R,R)-formoterol fumarate, and budesonide, or a
pharmaceutically acceptable sali, solvate, or physiologically functional derivative
thereof.

Suitabiy, the pharmaceutical formulations which are suitable for inhalation

according to ithe invention comprise the active ingredients in amounts such that

each actuation provides therapeutically effective dose, for example, a dose of |
(R,R)-formoterol of 10mcg to 150mceg, preferably 24mcg and a dose of

budesonide of 100mcg to 1,6mg, preferably 200mcg to Img, more preferably,

290mcg to 400mcg.

The pharmaceutical formulations according to the invention may further include

other therapeutic agents for example anti-inflammatory agenis such as.other
corticosteroids (e.g. fluticasone propionate, beclomethasone dipropionate,
mometasone furoate, or triamcinolone acetonide), or NSAIDs (e.g. sodium

cromoglycate, nedocromit sodium, PDE-4 inhibitors, leukotriene antagonists,
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iNOSinhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and
adenosine 2a agonists), or other B2-adrenoreceptor agonists (such as

salbutamol, salmeterol, fenoterol or terbutaline and salts thereof), or

anticholinergic agents {such as ipratropium, or tiotropium).

The formulations include those suitable for oral, parenteral (including

subcutaneous, intradermal, intramuscular, intravenous and intraarticular),

intranasal, inhalation {including fine particle dusts or mists which may be

generated by means of various types of metered dose pressurised aerosols,
nebulisers or insufflators), rectal and topical (including dermal, buccal, sublingual

and intraocular) administration although the most suitable route may depend
upon for example the condition and disorder of the recipient. The formulations

may conveniently be presented in unit dosage form and may be prepared by any

of the methods well knownin the art of pharmacy. All methods include the step

of bringing the active ingredients into association with the carrier which

constitutes one or more accessory ingredients. In general the formulations are

prepared by uniformly and intimately bringing into association the active
ingredients with liquid carriers or finely divided solid carriers or both and then,if
necessary, shaping the product into the desired formulation.

Formulations for inhalation include powder compositions which will preferably.
contain lactose, and spray compositions which may be formulated, for exampie,
as aqueous solutions or suspensions or as aerosols delivered from pressurised
packs, with the use of a suitable propellant, e.g. dichlorodifluoromethane,

trichloroflucromethane,dichlorotetrafluoroethane, 1,1,1,2,3,3,3-

heptafluoropropane, 1,1,1,2-tetraflucroethane, carbon dioxide or other suitable

gas. Suitable aerosol formulations include those described in EP 0372777 and

WO093/11743. For suspension aerosois, the active ingredients should be

micronised so as to permit inhalation of substantially all of the active ingredients

into the lungs upon administration of the aerosol formulation, thus the active

ingredients will have a particle size of less than 100 microns, desirably less than
20 microns, and preferably in the range 1 to 10 microns, for example, 1 to 5-
microns.
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Intranasal sprays may be formulated with aqueous or non-aqueous vehicles with

the addition of agents such as thickening agents, buffer salts or acid or alkali to
adjust the pH, isotonicity adjusting agents or anti-oxidants.

Capsules and cartridges or for example gelatin, or blisters of for example
laminated aluminium foil, for use in an inhaleror insuflator may be formulated

_ containing.a powdermix of the active ingredients and a suitable powder base
such as lactose or starch. In this aspect, the active ingredients are suitably
micronised so as to permit inhalation of substantially all of ihe active ingredients
into the lungs upon administration of the dry powderformulation, thus the active

ingredients will have a particle size of less than 100 microns, desirably fess than

20 microns, and preferably in the range 1 to 10 microns.

Solutionsfor inhalation by nebulation may be formulated with an aqueous
vehicle with the addition of agents such as acid or alkali, buffer salts, isotonicity

adjusting agents or antimicrobials. They may besterilised by filtration or heating

in an autoclave, or presented as a non-sterile product.

Preferred unit dosage formulations are those containing a pharmaceutically
effective dose, as hereinbefore recited, or an appropriate fraction thereof, of the

active ingredient. Thus, in the case of formutations designed for delivery by
metered dose pressurised aerosols, one actuation of the aerosol may deliver
half of the therapeutically effective amount such that two actuations are

necessary to deliver the therapeutically effective dose.

It should be understood that in addition to the ingredients particularly mentioned

above, the formulations of this invention may include cther agents conventional

in the art having regard to the type of formulation in question. Furthermore, the

claimed formulations include bioequivalents as defined by the US Food and
Drugs Agency.

For a better understanding of the invention, the following Examples are given by
way ofillustration.
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EXAMPLES

- A: Metered Dose Inhalers 

Example 1

po Per actuation
(R,R)-formotero} fumarate 24 microgram
  ‘| Budesonide 200 microgram

1,1,1,2-Tetrafluorcethane to 75.0mg

The micronised active ingredients are weighed into an aluminium can, 1,4,1,2-

tetrafluoroethaneis then added from a vacuum fiask and a metering valve is

crimped into place.

Similar methods may be used for the formulation of Example 2:

Example 2
 

 

  
  

 
 

Per actuation

(R,R)-formotero! fumarate 12 microgram
100 microgram

1,1,1,2-Tetrafiuorcethane to 75.0mg

 

  

B: Dry PowderInhalers
Example 3
 

Per cartridge orblister

(R,R)-formoterol fumarate 24 microgram

 

 

Budesonide 200 microgram

Lactose Ph. Eur. to 12.5mg

or to 25.0mg
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_ The active ingredients are micronised and bulk blended with the lactose in the
proportions given above. The blendis filled into hard gelatin capsules or
cartridges or in specifically constructed double foil blister packs to be

administered by an inhaler such as a Rotahaler, Diskhafer, or Diskus inhaler

(each of these being a Trademark of Glaxo Group Limited).

Similar methods maybe used for the formulations of Example 4:

Example 4

  
 

Per cartridge orblister

42 microgram

100 microgram

to 12.5mg

or fo 25.0mg

 
 
 

 

 
 

 

(R,R)-formoterol fumarate
Budesonide

Lactose Ph. Eur.
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Claims

10

A pharmaceutical formutation comprising (R,R)-formoterol or a

pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof and budesonide or a pharmaceutically acceptable salt,

solvate, or physiologically functional derivative thereof , and a

pharmaceutically acceptable carrier or excipient, and optionally one or

more other therapeutic ingredients.

A pharmaceutical formulation: comprising (R,R)-formoterol fumarate and

budesonide, and a pharmaceutically acceptable carrier or excipient, and

optionally one or more other therapeutic ingredients.

A pharmaceutical formulation according to claim 1 or claim 2 which

comprises another corticosteroid, another B2-adrenoreceptor agonist or

an anticholinergic agent.

. A pharmaceutical formulation according to claim 3, wherein the other B2-

adrenoreceptor agonist is salbutamol, salmeterol, fenoterol, terbutaline,

or a salt thereof.

A pharmaceutical formulation according to claim 3 wherein the
anticholinergic agentis ipratropium or tiotropium.

A pharmaceutical formulation according to any of claims 1 to 5 wherein

the amountof (R.R)-formofterol per unit dose is from 87 micrograms to
about 150 micrograms.

‘A pharmaceutical formulation according to any of.claims 1 to 6 wherein

the amount of budenoside per unit dose is from above 1.3mg to about
1.6mg.

A pharmaceutical formulation according to any one of claims 1 to 7

whichis suitable for administration by inhalation.
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11.

12.

13.

11

A pharmaceutical formulation according to any oneof claims 1 to 7
whichis suitable for intranasal administration. .

A pharmaceutical formulation consisting of (R,R)-formoterotor a
pharmaceutically acceptable salt, solvate, or physiologically functional

derivative thereof and budesonide or a pharmaceutically acceptable salt,

solvate, or physiologically functional derivative thereof , and optionally
one or more other therapeutic ingredients, and 1, 1, 1, 2-

tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoropropane or mixtures thereof
as propellant.

A method for the prophylaxis or treatment of a clinical condition in a

mammal, such as a human,for which a selective B,-adrenoreceptor
' agonist and/orantiinflammatory corticosteroid is indicated, which

comprises administration of a therapeutically effective amountof a

pharmaceutical formulation according to any one of claims 1 to 10.

. A method according to claim 11 wherein the clinical condition is a

disease associated with reversible airways obstruction such as asthma,
chronic obstructive pulmonary disease (COPD), respiratory tract
infection or upper respiratory tract disease.

A Rotahaler, Diskus or Diskhaler inhaler containing a formutation
according to any of claims 1 to 8.
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AMENDMENT

Please amend the application as indicated on the following pages. This amendmentis

being filed concurrently with a request for continued examination (RCE).
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Amendments to the Specification:

(1) Please replace the paragraph beginning at page 1, line 32, with the following amended
paragraph:

Preferably the PVP is present in an amountof0.001% w/w. Preferably the PVPis

PVP K25 (PVP having a nominal K-value of 25-an-approximate-molecular-weight-ef30.060).

(11)——Please add the following new paragraphafter the paragraph ending at page2, line 33:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is 2 schematic drawing of an Optical Suspension Characterisation (OSCAR} set-

 

up.

FIGs. 2-3 are graphs showing the averages of OSCARdata (lower sensor) for

formulations in HFA 227 containing 4.5 wg formoterol: 0.3% w/w PEG 1000: 0.0001% - 0.05%

wiw PVP K25; and 160 pg budesonide (FIG.2) or 80 ug budesonide (FIG. 3).

FiGs, 4-6 are graphs showing the averages ofTurbiscan data for formulations in HFA

227 containing 4.5 ug formoterol; 0.3% w/w PEG 1000; 0.0001% - 0.05% wév PVP K25: and

160 Ug budesonide (FIG. 4), 80 wg budesonide (FIG. 5), or 40 ug budesonide (FIG.6).

FIG, 7 is a graph showing the effect of PEG 1000 concentration on stem return force for

formulations containing 4.5 wg formoterol: 160 ug budesonide; and 0.1%, 0.3%, or 0.5% w/w
PEG 1000.

FIG.8 is a graph showing the averages of Turbiscan data for formulations in HFA 227

containing 80 ne budesonide; 4.5 wg formoterol: 0.0001% PVP K25: and 0.005% - 0.5% whw
PEG 1000.

FIGs, 9-1] are a series of digital photographs, taken after standing times of 0 seconds

(FIG. 9), 30 seconds (FIG. 10), and 60 seconds (FIG. 11), of suspensions in HFA 227 containing
budesonide (160 ug/actuation): formoterol (4.5 ug/actuation); 0.3% PEG 1000; and PVP K25 at

0.0001%, 0.0005%, 0.601%, 0.01%, 0.03%, and 0.05% ww.

FIGs, 12-14 are a series of digital photographs,taken after standing times of0 seconds

(FIG. 12), 30 seconds (FIG. 13), and 60 seconds (FIG. 14), of suspensions in HFA 227

116



117

Applicant : Nayna Govindetal. Attorney’s Docket No. 06275-0410US8]
Serial No. : 10/502,685
Filed > July 27, 2004
Page 73

containing budesonide (80 w9/actuation); formoterol (4.5 pg/actuation); 0.3% PEG 1000; and

PVP K25 at 0.0001%, 0.0005%, 0.001%, 0.01%, 0.03%, and 0.05% wiw.

FIGs. 15-16 are digital photographs, taken after standing times of 0 minutes (FIG. 15}

and 10 minutes (FIG. 16), of suspensions in HFA 227 containing budesonide (80 |.g/actuation);

formoterol (4.5 actuation); 0.001% PVP K25; and PEG 1000 at 0.005, 0.05, 0.35, and 0.5%

wiw.

(IM) Please replace the paragraph beginningat page 7, line 14, with the following amended

paragraph:

Figures 9, 10 and 11 show Budesonide 160 1g/shot, Formotero! 4.5 jg/shot with various

PVP K25 concentrations and 0.3% PEG 1000at 0,-15,30-and60-secends0, 30, and 60 seconds

standing time.
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Applicant : Nayna Govindet al. Attomey’s Docket No, 06275-0410US1
Serial No. : 10/507,685

Filed : July 27, 2004
Page : 4

Amendments to the Claims:

This listing of claims replacesall prior versions andlistings of claimsin the application:

Listing of Claims:

1 — 24 (Canceled)

25. (Currently Amended) A pharmaceutical composition comprising formoterol fumarate

dihydrate, budesonide,1,1,1,2,3,3,3-heptafluoropropane (HFA227), PVP K25 (polyvinyl

pyrrolidone with a nominal K-value of 25an-approximate-molecularweightof30.000), and

PEG-1000 (polyethylene glycol with an average molecular weight of 1,000), wherein the

formoterol fumarate dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is

presentat a concentration in the range of 1 mg/ml to 8 mg/ml, the PVP K25is presentat a

concentration of 0.001% wAw, and the PEG-1000 is present at a concentration of 0.3% w/w.

26-29 (Canceled)

30. (Original) A pharmaceutical composition according to claim 25, in which the

formoterol fumarate dihydrate is the R, R-enantiomer.

31. (Original) A pharmaceutical composition according to claim 25, in which the

budesonide is the 22R-epimer.

32. (Original) A method oftreating symptoms ofa respiratory disorder, comprising

administering to a patient the pharmaceutical composition according to claim 25, wherein the

respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary disease (COPD).

33. (Original) The method ofclaim 32, wherein the respiratory disorder is asthma.
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Applicant : Nayna Govind etal. Attommey’s Docket No. 06275-0410US1
Serial No. : 160/502,685
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34, (Original) The method ofclaim 32, wherein the respiratory disorderis rhinitis.

35, (Original) The method of claim 32, wherein the respiratory disorder is COPD.

36 —44 (Canceled)

45. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dihydrate is

present at a concentration of0.09 mg/ml, the budesonideis present at a concentration of1

mg/ml, the PVP K25 is present at a concentration of 0.001%w/w, and the PEG-1000is present
at a concentration of 0.3% wiw.

46. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dihydrate is

present at a concentration of 0.09 mg/ml, the budesonideis present at a concentration of 2

mg/ml, the PVP K25is present at a concentration of0.001% w/w, and the PEG-1000 is present
at a concentration of 0.3% w/w.

47. (Onginal) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dihydrate is

present at a concentration of 0.09 mg/ml, the budesonideis present at a concentration of 4

mg/ml, the PVP K25 is presentat a concentration of 0.001% w/w, and the PEG-1000is present
at a concentration of 0.3% w/w.

48. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dihydrate is

present at a concentration of 0.09 mg/ml, the budesonideis present at a concentration of 8

mg/ml, the PVP K25 is presentat a concentration of 0.001% w/w, and the PEG-1000 is present
at a concentration of 0.3% w/w,
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49, (Original) The method of claim 32, wherein the concentration of budesonideis 1

mg/ml.

50. (Original) The method of claim 32, wherein the concentration ofbudesonide is 2

mg/ml.

51. (Original) The method of claim 32, wherein the concentration of budesonide is 4

mg/ml.

22, (Original) The method of claim 32, wherein the concentration of budesonideis 8

mg/ml.
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Applicant : Nayna Govindet al. Attomcey’s Docket No. 06275-0410U51
Serial No. : 10/502,685

Filed : July 27, 2004
Page : 7

REMARKS

Interview Summary:

Applicants thank the Examiner for telephoning Applicants’ undersigned representative on
October 19, 2009, to indicate consideration of the references cited in the Form PTO-1449 filed

on November3, 2006 and to suggest amendmentofthe specification to include a brief

description of drawings. Applicants further thank the Examiner for the courtesy of telephone

interview with the Applicants’ undersigned representative on November 4, 2009, in which

Applicants’ representative explained that K value represents viscosity, not molecular weight, and

so the recitation of molecular weightin the claim was not an accurate description of what “K25”

means. The Examiner agreedthatthe recitation ofPVP’s molecular weight in the description of
the term “PVP K25”in claim 25 could be deleted.

Claim Status:

Claims 25, 30-35, and 45-52 remain pendingin the application. Claims 25, 30-35, and

45-52 were previously allowed. Claim 25 has been amended. Claims 1-24, 26-29, and 36-44

were canceled previously.

Claim 25 has been amendedto provide a more accurate description of PVP K25.

According to page 1419 of the United States Pharmacopeia (reference 6 in the information

disclosure statement submitted herewith), PVP is characterized byits viscosity in aqueous

solution,relative to that of water, expressed as a “nominal K-value”ranging from 10 to 120. The

relevant language is underlined in reference 6 (see middle of left column ofpage 1419). Thisis

the standard terminology for PVP, well known by those ofordinary skill in the art. No new
matter has been added.

The specification has been amendedto include a brief description of the drawings, as

requested by the Examiner. The description of PVP at page 1 has been amendedtoreflect the

change in claim 25. A typographicalerror at page 7 has also been corrected.
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Applicant : Nayna Govindetal. Attorney's Docket No. 06275-0410US}
Serial No. : 10/502,685

Filed > July 27, 2004
Page : 8

Asthe initialed version ofForm PTO-1449 filed with an IDS on November3, 2006,still

has not appeared on PAIR, Applicants respectfully ask the Examinerto have it uploaded or

otherwise provided to the Applicants.
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Applicant : Nayna Govind etal. Attorney’s Docket No. 06275-0410US1
Serial No. : 10/502,685

Filed : July 27, 2004
Page : 9

Applicants ask that all claims be allowed in view of the amendmentto the claims. This

amendmentis being filed with a request for continued examination (RCE) along with the fee

required under 37 C.F.R. §1.17(e). Please apply any other chargesor credits te Deposit Account

No. 06-1050 referencing Attomey Docket No. 06275-0410US1.

Respectfully submitted,

LT. £
Date: Derrhe.ié 4 Ly ADs SO4

fot Janis K. Fraser, Ph.D., J.D.eg. No. 34,819Fish & Richardson P.C. a
Customer No. 26164

Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22288584.doc
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Attomey’s Docket No.: 06275-0410US1 / 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govindet al. Art Unit : 1616
Serial No. : 10/502,685 Examiner : Alton Pryor
Filed : July 27, 2004 Conf. No. : 7568

Notice of Allowance Date: September 9, 2009
Title : COMPOSITION FOR INHALATION

MAIL STOP RCE

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT 

Applicants request consideration of the referenceslisted on the attached PTO-1449 form.

Under 37 C.F.R. § 1.98 (a)(2)(ii), only copies of foreign patent documents and/or non-patent
literature are enclosed.

This statementis being filed with a Request for Continued Examination (RCE). It is

believed that no further fee for this Information Disclosure Statementis required. Please apply

any chargesor credits to Deposit Account No. 06-1050, referencing Attomey Docket No.

06275-0410US1.

Respectfully submitted,7 KulloweNuvenhen 12, Leag My WOM
Janis K. Fraser, Ph.D., J.D,

Ae Reg. No. 34,819Fish & Richardson P.C.

Customer No.: 26164

Telephone: (617) 542-5070
Facsimile: (617) 542-8906

21887563.doc

CERTIFICATE OF MAILING BY EFS-WER FILING

T hereby certify that this paper was filed with the Patent and TrademarkOffice using the EFS- WEB system on thisdate: hi. ft xOP
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(87) N° publication PCTY/PCT Publication No.: 2000/006171
73) Propriétaire/Owner:
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A pressureé-liquefied propellant mixture for aerosols, comprising dinitrogen monoxide and a hydrofluoroalkane having 1 to 3 carbon
atoms, in particular 1,1,1,2-tetrafluorcethane and/or 1,1,1,2,3,3,3-heptafluoropropane, makes possible an improvement in the
wetting properties of pharmaceutically active compounds, whereby the formulation prablems existing with hydroflucroalkanes can
be overcome with respect to suspension and solution aerosols and thus improved medicinal aerosol formulations can be obtained.
With the aid of dinitragen monoxide,it is also possible to influence the pressure and thus the particle size distribution specifically
and, by displacement of oxygen fram the hydrofluoroalkanes, to improve the storage stability of oxidation-sensitive active
compounds. If desired, the propellant mxture can additionally contain carbon dioxide.
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CA 02338753 2001-01-23

Abstract

A pressure-liquefied propellant mixture for

aerosols, comprising dinitrogen monoxide and a

hydrofluoroalkane having 1 to 3 carbon atoms, in

particular 1,1,1,2-tetrafluorocethane and/or

1,1,1,2,3,3, 3-heptafluoropropane, Makes possible an

improvement in the wetting properties of

pharmaceutically active compounds, whereby the

formulation problems existing with hydrofluoroalkanes

can be overcome with respect to suspension and solution

aerosols and thus improved medicinal aerosol

formulations can be obtained. With the aid of

dinitrogen monoxide, it is also possible to influence

the pressure and thus the particle size distribution

specifically and, by displacement of oxygen from the

hydrefluoroalkanes, to improve the storage stability of

oxidation-sensitive active compounds. If cesired, the

propellant mixture can additionally contain carbon

dioxide.
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Medicinal aerosol formulations

The present invention relates to a pressure-

liquefied propellant mixture based on hydrofluoro-
alkanes, the use of this propellant mixture in aerosol

formulations, and a process for the preparation of the

aerosol formulations.

Many gases, such as carbon dioxide and

nitrogen, can indeed be liquefied under pressure, but

are not suitable as propellants for metered-dose

aercesols, because the internal pressure in the

container decreases very greatly as it becomes more

empty. For this reason, only those propellants are used
for medicinal metered-dose aerosols, which propellants

can be Liquefied at room temperature and in any case

only lead to a slight decrease in the internal pressure
in the container when the contents are successively

removed hy spraying. These include the short-chain

alkanes, such as propane, butane and isobutane, and the

chloroflucrocarbons (CFCs), such as

trichloroflueromethane {Fil}, dichlorodifluoromethane

(F12} and 1,2-dichloro-1,1,2,2-tetrafluoreethane

(F114).

WO-A-93/17665 in fact discloses a method for

the administration of physiologically active compounds,

in which a supercritical liquid solution is formed from

@ supercritical liquid solvent and the active compound

and this is then converted into the subcritical range.

The supercritical solvent used was carbon dioxide, it

being stated that, in addition to carbon dioxide,

dinitrogen oxide, chloroflucrocarbons such as

dichLorodifluoromethane and trichlorofluoromethane,

xenon, sulfur hexafluoride, ethanol, acetone, propane,

water and mixtures thereof are suitable.

In Research Disclosure (i978), 170, 58,

XP-~002090730, it was further mentioned that some

fluorocarbon and chlorofluorocarbon propellants can be

used in aerosol products such as hairsprays, deodorants
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and antiperspirants as co-propellants together with

carkon dioxide or dinitrogen monoxide. The

2, 2-dichloro-1,1,1i-trifluoroethane (F123),

1, 2-dichloro-1, 1-difluoroethane (F132b), 2-chloro-

1,1, 1-trifluorcethane {F1l33a}, 1,1-dichloro-

1-fluoroethane {F141b) and l-chloro-1,1-difluoroethane

(Fl42b} mentioned as examples are chlorinated and,

moreover, not very customary propellants. A hairspray

in which trifluoromonochlorocethane (F133a) together

with carbon dioxide and/or dinitrogen monoxide is used

as a propellant mixture is also disclosed in

US-A-4 397 836.

On account of the ozone problem caused by the

elimination of free-radical chlorine atoms from CFCs,

in the Montreal Agreement many countries came to an

understanding that they would no longer use CFCs as

propellants in future. Suitable CFC substitutes for the

medicinal field are fluorinated alkanes (in the context

of the present invention aiso designated as HFA),

especially 1,1,1,2-tetraflucroethane {HFA 1344) and

1,1,1,2,3,3,3-heptafluoropropane (HFA 227}, as these

are inert and have a very low toxicity. On account of

their physical properties, such as pressure, density,

ete., they are particularly suitable for replacing CFCs

such as Fll, Fl2 and F114 as propellanis in metered-

dose aerosols.

US-A-4 139 607, on the other hand, proposed a

propellant system formed from liquefied

bis(difluoromethyl} ether and gaseous carbon dioxide,

which in contrast to combinations of carbon dioxide

with other known propellants such as trichloro-

fluoromethane or methylene chloride should afford

satisfactory aerosol samples, but, however, has not

been accomplished. The document in fact mentions that

other propellants such as dinitrogen monoxide,

hydrocarbons and fluorohydrocarbons or liquid carriers,

such as ethanol, perchloroethylene, trichloroethylene,

acetone, amyl acetate, water and the like, can be added
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to the propellant system; the disclosed formulations,
however, mostly contain about 50% of ethanol. In

Derwent Abstract AN 89-184245, it is only stated that

in aeresol pressure packs for the administration of

medicaments instead of CFCs, hydrocarbons, such as

butane and pentane, other compressed gases, such as

carbon dioxide, dimethyl ether, nitrogen and dinitrogen

oxide, or fluorohydrocarbons could also be used.

Medicinal aerosol preparations containing

hydrofluocroalkanes such a8 HFA 134a are already

embraced by the teaching of US-A-2 8€8 691 and

US-A-3 014 844 and disclosed in DE-A-2 736 S00 and

EP-A-0 372 777. Examples of formulations containing

HFA 227 are found, for example, in WO-A-91/11495,
EP-A-0 504 112 and EP-B-0 550 031. It is known from

various publications that the customary excipients used

in CFC-containing metered-dose aerosols, such as

lecithin, sorbitan trioleate and oleic acid, only

dissolve inadequately in hydroflucroalkanes such as

HFA 134a and HFA 227, because a chain extension and the

substitution of the chlorine atoms by fluorine atoms

leads to a worsening of the solubility properties of

the permitted excipients mentioned. Even in the case of

CFCs, which are considerably better solvents than HFAs,

ethanol or other cosolvents were often added to improve

the solubility in order to be able to administer

pharmaceutical substances such as isoprenaline and

epinephrine (cf. US-A-2 868 691} as an aerosol. It was

therefore obvious to improve not only the solubility of

CFCs, but also that of HFAs, by addition of ethanol.

Examples of this are found in the technical literature

and in various patent applications. Alternatively to

this, there are a number of developments of pressure-

liquefied aerosol preparations containing HFA 134a

and/or HFA 227 which use propellant-soluble excipients,

such as fluorinated surface-active substances

(WO-A-91/04011), mono- or diacetylated glycerides

{(EP-A-O 504 112) or polyethoxylated compounds
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(WO-A+92/00061}, which can be dissolved in the

necessary amount in the two propellants even without

addition of ethanol.

For CFC-free medicinal aerosol preparations

having a high vapor pressure, the propellant preferably

used tcday is usually HFA 134a (vapor pressure about

6 bar at 20°C) and for those with a lower vapor

pressure it is HFA 227 {vapor pressure about 4.2 bar at

20°C). Both propellants differ with respect to their

density (about 1.4 mg/ml for HFA 227 and about

L.2 mg/ml for HFA 134a at 20°C}, which is particularly

of impceortance for suspensions. If the active compound

has a higher density than the propellant, sedimentation

eccurs; if its density is lower, flotation occurs. To

solve the problem, it is therefore suggested under

certain circumstances to use propellant mixtures

and/or, to lower the density, to add cosolvents such as

ethanol, diethyl ether or other low-boiling solvents or

propellants such as n-butane. A significant

disadvantage of the hydrofluoroalkanes Ls their

relatively low dissolving power in comparison with

CFCs, in particular in comparison with F1ll. The solvent

properties decrease with increasing chain length in the

sequence Fll > HFA 134a > HFA 227. For this reason, the

suspending aids customarily used in CFCs, such as

sorbitan trioleate, lecithin and oleic acid, can no

longer be dissolved in the customary concentrations

(weight ratios of typically approximately 1:2 to 1:20,

based on the active compound) by addition of polar

solvents without increasing the hydrophilicity.

It is generally known that in the case of

suspension formulations only active compound particles

which are smaller than 6 pm are respirable. For the

desired deposition thereof in the lungs, these must

therefore be comminuted or micronized before processing

by means of special procedures, such as using pinned-

disk, ball or air-jet mills. A grinding process as a

rule leads to an increase in surface area, which is
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accompanied by an increase in the electrostatic charge
of the micronized active compound, on account of which

the flow behaviour and the active compound dispersion

is usually impaired. As a result of the interfacial and

charge activities, there is often an agglcemeration of

active compound particles or alternatively adsorption

of active compound at interfaces, which hecomes

conspicuous, for example, in the accumulation on

equipment or container surfaces.

In aerosol preparations in which the active

compound is present suspended in liquefied propellant,

adsorption or ring formation in the container can occur

at the place where the liquid phase changes into the

gas phase. Without wetting the micronized active

compound particles or conducting away charges and

modifying their surface properties, problems can occur

during dispersion or suspension, in the

hydrofluoroalkanes mentioned. The lack of wetting or

dispersion of the active compound particles also

results in these in many cases having a high adsorption

tendency and adhering to surfaces, such as the

container inner wall or the valve, which then leads to

an underdosage and to a poor dosage accuracy from puff

of spray to puff of spray. In the case of suspensions,

it is therefore necessary as a rule to add a surface-

active substance or a glidant in order to lower the

adsorption at interfaces, to stabilize the suspensions

and to ensure the dosage accuracy. A change or

reduction in the proportion of the inhalable,

respirable particles, the so-called fine particle

fraction (FPF) or fine particle dose (FPD), occurring

in the course of storage, which leads to a decrease in

the activity of the HFA preparation, is particularily

problematical.

To overcome the problems presented above, as a

rule surface-active substances are therefore added, as

were already used earlier in the CFC-containing

formulations. Alternatively to this, in certain cases a
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modification of the surface properties by means of

various measures (€.g. coating) may help to minimize

these undesired effects. Because, however, surface-

active agents such as oleic acid, sorbitan trioleate

and lecithin only dissolve inadequately in

hydrofluorealkanes such as HFA 134a and HFA 227, in

many cases ethanol is or must be added as a cosolvent

so that the pharmaceutical technology proklems can he

controlled better.

If, however, ethanol is added im a higher

concentration, the density of the propellant mixture is

reduced, which can lead to an undesired sedimentation

of active compound, especially in the case of

suspensions. Moreover, a “wet spray” can undesirably be

obtained, because the propellant evaporates much more

rapidly than ethanol. In addition, however, as a result

of the increase in solubility during storage, the

active compounds can also start to dissolve, which then

Jeads to crystal growth and thus, in turn, to a

reduction in the amount of inhalable, respirable

particles, the so-called fine particle dese (FPD).

To measure the aerodynamic particle size

distribution or the proportion of the dose which can be

deposited in the lungs, the so-called fine particle

dose (FPD), of inhalable, respirable particles in an

aerosol, impactors, such as the S5-stage multistage

liquid impinger (MSLI} or the 8-stage Andersen cascade

impactor (ACI), which are described in Chapter <601> of

the United States Pharmacopeia (USP} or in the

Inhalants Monograph of the European Pharmacopeia (Ph.

Bur.) are suitable. Using these apparatuses, the

aerodynamic deposition behaviour of the aerosol cloud

can be investigated in the laboratory (in vitro). By

means of a “log-probability plot” (logarithmic

representation of the probability distribution}, the

mean aerodynamic particle diameter (Mass Median

Aerodynamic Diameter (MMAD)} of aerosol preparations

can then be calculated. From this, it can be deduced
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whether the active compound is more likely to be

deposited in the upper or lower area of the lungs.
If the active compound is present in the HFA

propellant/ethanol mixture not in suspended form, but
in dissolved form, problems with respect to the

standard deviation of the dosage accuracy per stroke

are usually less pronounced. If, however, a larger
amount of ethanol is used for this, on rinsing empty

the container a “head space” effect occurs as follows:

the proportion of ethanol, which has a lower vapor

pressure and a lower density, increases and that of
propellant having higher density and higher vapor

pressure decreases. On spraying or as the container

becomes more empty, the concentration ratio of

propellant to ethanol changes, which on account of the

density difference leads to a reduction in the mass of

a puff of spray and thus also in the content of a puff
of spray or active compound. It is additionally

disadvantageous that at higher ethanol concentrations

of, for example, 10%-30%, the content of inhalable

particles (<6 um} usually decreases, because the spray

affords droplets having a greater aerodynamic diameter

on account of the different evaporation properties of

ethanol in comparison to the propellant. As a result of

this, there is a reduction in the fine particle dose

(FED) which is crucial for the activity.

In a solution aerosol with the same ethanol

content, a higher fine particle fraction (FPF), i.e. a

greater percentage of inhalable droplets, is

customarily obtained with HFA 134a in conparison to

HFA 227, which is to be attributed to the higher

pressure of HFA 134a. In principle, it is true that the

higher the internal pressure in the aerosol container,

the finer the particle spectrum of the aercsel cloud.

Solution aerosols having a low ethanol content

therefore as a rule have a smalier MMAD (0.8-1.5 mm)

than suspension aerosols (2-4 wm), when using fine

atomizing nozzles. This is connected with the fact that
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droplets are generated as an aerosol cloud in the case

of solution aerosols and particles in the case of

suspension aerosols. |
For the topical application of active compounds

in the area of the bronchi and bronchicles, particle

sizes of about 2-4 pm are advantageous, as are

customarily achieved with suspension formulations.
Smaller particles which pass into the alveolar area are
partly exhaled (< 0.5 4m) or pass into the systemic
circulation by absorption. it follows from this that

aerosol preparations for systemic application should

favourably have particle sizes of about 0.5 wm - 2 pm,

where, for example, a monodisperse aerosol having a

very high proportion of particles in the range of about

1 pm would be particularly advantageous. Depending on

the desired site of deposition, a smaller or larger
MMAD and, if appropriate, a monodisperse distribution

spectrum are therefore preferred. The following holds

with respect to the aerodynamics: the greater the mass

of the particles the greater their tendency to fly on

in a straight line. It results from this that if there

is a change in the direction of flow, impaction of

particles occurs. It is known from deposition studies

that even in the case of an optimum inhalation maneuver
only about 20% of the particles emitted from a metered-

dose aerosol pass into the lungs and almost 80% impact
in the oropharynx.

In the case of ethanol-containing solution .

aerosols, unfortumately there are frequently problems

concerning the active compound stability. Active
compounds, such as fenoterol and salbutamol are

affected by this, which is why such active compounds

have preferably been’ formulated as suspensions until

now. To reduce their solubility in the propellant

mixture, the polar salts such as fenoterol hydrobromide
are also frequently employed.

The invention is therefore hased on making
available a propellant system with which:
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-— active compounds can be better wetted;

- suspension aerosols having improved suspension and
shelf-life properties can be prepared;

- solution aerosols having improved storage stability

and lower addition of ethanol can be prepared;

— the dosage accuracy can be improved;

- the particle size distribution spectrum and the MMAD

can be better adjusted; and/or .
- the fine particle dose (FPD) can be increased and the

oropharyngeal deposition can be reduced.

This is achieved according to the

invention by a pressure-liquefied propellant mixture

for aerosols, comprising dinitrogen monoxide and a

hydrofluoroalkane of the general formula

C,HyF, . ( I )

in which x is the number 1, 2 or 3, y and z are

each an integer 2 1 and y + z = 2x + 2.

Surprisingly, it was in fact found that the

targets mentioned are achieved and propellant mixtures

having more advantageous properties can be obtained if
a small amount of dinitrogen monoxide (laughing gas) is

added to propellants based on hydrofluoroalkanes. if

desired, a small amount of carbon dioxide, which brings

about similar improvements, can additionally be added
to the propellant. Gas mixtures of this type - in

contrast to dinitrogen oxide or carbon dioxide as the

sole propellant - show only a slight decrease in the
internal pressure in the container as it becomes more

empty, which makes possible their use as propellants
for metered-dose aerosols. As is illustrated in Table i

with the aid of some examples, propellant mixtures of
this type can be employed in a wide temperature range
for metered-dose aerosols. This effect is also observed

if the propellant mixture or the aerosol formulation

additionally contains a cosolvent such as ethanol.
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Table 1

Temperature dependence of N,0-containing

hydrofluoroalkanes with or without ethanol (EtOH)
as cosolvent

HFA HEA N20 BtOH|4°c 20°C 30°C 40°C 50°C

227 134a

9.50

10.50

8.25

9.25

6.50

7.50

9.25

12.50

13.75

12.00

13.00

  
10.25

11.00

AawaaOoDYBe|HObkHA
Surprisingly, it has further been found that by

the addition of dinitrogen oxide and, if desired,

carbon dioxide to hydrofluoroalkanes such as HFA 134a

and/or HFA 227 the suspension of pharmaceutical active

compounds is facilitated and the tendency to adhesion

and adsorption of active compounds on interfaces is

decreased. Using propellant mixtures cf this type,

suspensions which are distinguished by controlled

flocculation can therefore be prepared more easily, and

as a result of the better suspension properties, in

many cases the addition of - in some cases undesired -

surface-active suspension aids and/or cosolvents can be

dispensed with or at least their proportion can he

decreased. By addition of glidants such as glycerol or

polyethylene glycol, suspension or solution aerosols

having improved properties can often be obtained.
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In addition, it has been found that the

undesired deposition of active compound in the

oropharynx can be reduced and at the same time the FPDP
can be increased.

With the aid of dinitrogen oxide and, if

desired, carbon dioxide, it is also possible to

displace oxygen from the hydrofiuoroalkanes, as 4
result of which the storage stability of oxidation-

sensitive active compounds is improved. Moreover, by

addition of dinitrogen oxide and, if desired, carbon

dioxide, the internal pressure in the aerosol container

can be adjusted such that in comparison to a

conventional CFC or HFA metered-dose aerosol the FPF

and MMAD can be virtually aligned as appears most

sensible for the respective application. It is thus

possible to produce MDIs (Metered-dose Inhalers) for

beth topical application and systemic administration.

In particular for systemic administration, completely

new possibilities of use are opened up, because

virtually monodisperse aerosols having high respirable

fractions can be produced in combination with suitable

atomizing nozzles.

The propellant mixture according to the

invention thus also offers advantages in the case of

suspension and solution aerosol formulations, in which

a surface-active agent and/or a cosolvent is necessary

or desired. On the one hand, the use of propellants

which contain dinitrogen oxide and, if desired, carbon

dioxide frequently permits a reduction in the amount of

cosolvent needed and a better solubility of

conventional surface-active agents. On the other hand,

the disadvantageous influence of cosolvents such as

ethanol on the droplet size can be avoided completely

or to the greatest possible extent, since as a result

of a corresponding increase in the concentration of

dinitrogen oxide and, if desired, carbon dioxide even

at comparatively high cosolvent concentrations, the

internal pressure and the deposition behaviour can be
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adjusted such that both the fine particle dose and the
MMAD can be adjusted in a therapy-compliant manner.

The preparation of the propellant mixtures

according to the invention can be carried out in a
manner known per se by introducing dinitrogen monoxide

and, if desired, carbon dioxide, under pressure into a

hydrofiuoroalkane of the formula f.

The propellant mixture according to the

invention is suitable in principle for any desired

aerosol applications such as cosmetic and household

sprays. On account of the advantages described - such
as the small fall in the internal pressure on emptying,

lower temperature dependence and easier adjustability

of the internal pressure, improved wetting properties

for pharmaceutical active compounds and usability of

conventional surface-active agents such as oleic acid,

lecithin and sorbitan trioleate - the propellant

mixture according to the invention, however, is

especially alsa suitable for medicinel aerosol

formulations and in particular for inhalation aerosols.

The invention therefore likewise relates fo a

medicinal aerosol formulation, comprising an

efficacious amount of a pharmaceutically active

compound, and a pressure-liquefied propellant mixture,

containing dinitrogen monoxide and a hydrofluoroalkane

of the general formula

CHF. (I)

in which x is the number 1, 2 or 3, y and z are

each an integer 21 and y+ z= 2x + 2.

Examples of suitable hydrofluorocalkanes which

can be used in the propellant mixtures and aerosol

formulations according to the invention are:

difluoromethane (HFA 32), pentafluoroethane (HFA 125),

1,1,2,2, -tetrafluoroethane (HFA 134}, 1,1,1,2+tetra-

fluoroethane {HEA 134a), 1,1, 2-trifluoroethane (HFA
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143}, 1,1,l*triflucroethane (HFA 143a), 1,1-difluoro-
ethane (HFA 1574}, 1,1,1,2,3,3, 3-heptafluoropropane

(HFA 227), hexafluoropropane {HFA 236), pentafiuoro-

propane (HFA 245) and the like. In general,
hydroflueroalkanes having 2 or 3 hyarocarbons are

preferred, Particularly preferred propellant mixtures
and aerosol formulations are those which contain

1,1,1,2-tetraflucroethane {HFA 134a), 1,1,1,-2,43,3,3-

heptafluoropropane (HFA 227) or a mixture of the two,
for example a 1:1 mixture.

The propellant mixtures and aerosol

formulations according to the invention preferably

contain at least approximately 0.0001% by weight, in

particular at least approximately 0.01% by weight, of

dinitregen monoxide. If desired, the propellant
mixtures and aerosol formulations can additionally

contain a small amount of carbon dioxide. The content

of dinitrogen monoxide and carbon dioxide is dependent,

inter alia, on the pressure desired, the nature of the

hydrofluorealkanes used and the nature and amount of

possible further propellants and cosolvents and the

like, In general, however, the content of dinitrogen

monoxide or the content of dinitrogen monoxide and

carbon dioxide together is approximately 0.0001 to 10%

by weight, preferably approximately 0.01 to 6% by

weight and particularly preferably approximately 90.1 to

3% by weight. In the case of medicinal aerosols and in

parcicular in inhalation aerosols, in general a content

of dinitrogen monoxide or of dinitrogen monoxide and

carbon dioxide together of approximately 0.01 to 2% by

weight, typically approximately 0.1 to 1.0% by weight,

is preferred; as a rule higher concentrations are only
indicated if the formulation contains a comparatively

high content of cosolvents such as ethanol or water.

The expression “pharmaceutically active

compound” in the context of the present invention

comprises therapeutically active compounds and vaccines
and other substances for health prophylaxis. Suitable
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pharmaceutically active compounds for the aerosol

formulations according to the invention are basically

all active compounds which can be administered as an

aerosol, such as beta-mimetics, corticosteroids,

anticholinergics, cyclooxygenase, mast cell,

lipoxygenase and proteolytic enzyme inhibitors,

arachidonic acid, leukotriene, thromboxane,

sodiun/potassium channel, neurokinin, tachykinin,

bradykinin, muscarine, histamine, phosphodiesterase,

platetet-activating factor and selectin antagonists,

potassium channel blockers, antiinfectives,

antibiotics, pentamidine, cytostatics, fungistatics,

free-radical scavengers, vitamins, hormones,

immunostimulants, immunesuppressants, mucolytics,

heparin, antidiabetics, analgesics, soporifics and the

like, for example:

—- beta-mimetics such as salbutamol, formoterol,

salmeterol, fenoterol, clenbuterol, terbutaline,

bambuterol, broxaterol, epinephrine, iscprenaline,

orciprenaline, hexoprenaline, tolbuterol, reproterol,

bamethan, tetroquinol, levaibuterol etc.,

— corticoids such as beclomethasone, dexamethasone,

ciclomethasone, Criamcinolone, budesonide,

butixocort, ciclesonide, fluticasone, flunisolide,

icomethasone, mometasone etc.,

—- anticholinergics and spasmolytics such as atropine,

glycopyrronium bromide, scopolamine,

N-butylscopolamine, trospium chloride, ipratropium

bromide, oxitropium bromide, tiotropium bromide,

droferine, oxybutinin, moxaverine etc.,

—- mast cell and histamine inhibitors such as

cromoglycic acid, nedocromil, pemirolast etc., and

5~lLipoxygenase inhibitors such as zileuton,

linazolast etc.,

- leukotriene antagonists such as iralukast,

zafirlukast, montelukast, roflumilast, imitrodast,

ontozolast and pranlukast, sodium channel antagonists

such as amiloride, potassium channel antagonists such

141



142

10

15

20

25

30

35

CA 02338753 2001-01-23

- 15 -

as bimakalim, arachidonic acid antagonists such as 2-

benzoxazolamine, histamine receptor antagonists such

as epinastine, cetrizine, mizclastine and

mequitamiunm,

anti-migraine agents such as ergot alkaloids,

methysergide, ergotamine, serotonin, sumatriptan,

zolmitriptan, cyclandelate etc.,

analgesics such as fentanyl, morphine, buprenorphine,

opium, heroin, nalbuphine, pentazocine, oxycodone,
tramadol, pethidine, tilidine, methadone, nefopan,

dextropropoxyphene, piritramide etc.,

mucolytics such as RNase, acetylcysteine, ambroxol,

apafant, bromhexine, human lung surfactant etc.,

antiemetics such as bromopride, demperidone,

metoclopramide, triethylperazine, trifluoropromazine,

meclozine, chlorophenoxamine, dimenhydrinate etc.,

antibiotics such as penicillins (e.g. azocillin),

cephalosporins (e.g. cefotiam or ceftriaxone),

carbapenems, monobutams, aminoglycosides (e.g.

streptomycin, neomycin, gentamycin, amikacin or

tobramycin), quinolones {e.g. ciprofloxacin),

macrolides (e.g. erythromycin), nitroimidazoles (e.g.

tinidazols}, lincosamides (e.g. clindamycin},

glycopeptides (e.g. vancomycin), polypeptides (e.g.

bacitracin) etc.,

vitamins and free-radical scavengers such as vitamin

A, B, C, D or E, catalase, superoxide dismutase,

reduced glutathione etc.,

antidiabetics such as glibenclamide, glipizide,

gliclacide, glimepiride, troglitazone etc.,

soporifics such as benzodiazepines, piperidinediones,

antihistamines etc.,

neuroleptics, antidepressants and anticonvulsants

such as henzodiazepines, phenothiazines,

butyrophenones, sulpiride, hydantoins, barbiturates,

succinimides, carbamazepine etc.,

hormones such as andregens (e.g. testosterone),

antioestrogens, cestrogens (e.g. estradiol},
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gestagens (e.g. progesterone), corticosteroids,

calcitonin, parathyrin, somatotropin, oxytocin,

prolactin, glucagon, erythropoietin, atriopeptin,

melanotropin, thyrotopin, gonadotropin, vasopressin,

insulin etc.,

— potency agents such as phentolamine, sildenafil,

alprostadil etc.,

- cytostatics such as nitrogen mustard derivatives

(e.g. ifosphamide), N-nitrosourea derivatives (e.g

lomustine), antagonists of purine and pyrimidine

bases {e.g fluorouracil), platinum complexes (e.g.

carboplatin), anthracyclines (e.g. doxorubicin),

podopnylline derivatives (podophyllotoxin).

The active compounds mentioned can optionally

be used in the form of their isomers, enantiomers or

racemates and, in the case of acids or bases, as such

or in the form of their pharmaceutically acceptable

salts or derivatives. The optimum amount of active

compound in the formulations according to the invention

depends en the particular active compound. As a rule,

however, aerosol formulations are preferred which

contain at least approximately 0.0001 and at most

approximately 5% by weight, in particular approximately

0.01 to 3% by weight, of active compound.

Examples of active compounds which can be

preferably used are the antiasthmatics such as beta-

mimetics, corticosteroids and anticholinergics and

antiallergics such as mast cell inhibitors. Aerosol

formulations which contain salbutamol, formoterol,

salmeterol, fluticasone, budesonide, ciclesonide,

glycopyrronium, tiotropiun, cromoglycic acid,

nedocromil, mometasone, sildenafil, beclomethasone,

levalbuterol or a pharmaceutically acceptable salt or

derivative of these active compounds are particularly

preferred.

Depending on the nature of the active compounds

and further additives, the aerosol formulations

according to the invention can be present in the form
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of suspensions, emulsions or solutions. Tne aerosol
formilations can he prepared in a manner known per se

by introducing dinitrogen monoxide under pressure into
a liquefied hydrofluoroalkane of the formula I and
adding the pharmaceutically active compound. The
dinitrogen monoxide and the active compound can

basically be added in any desired sequence. In the case

of suspension formulations, however, as a rule it is
preferred firstly to introduce the dinitrogen monoxide
into the propellant and then to add the micronized

active compound. The micronization of the active

compound can take place in a known manner and is
preferably carried out such that a particle size of

approximately 0.5 to 6 um is obtained. [If carbon
dioxide is additionally added to the aerosol

formulation, this can be introduced under pressure to

the liquefied hydrofluoroalkane either separately or

together with the dinitrogen monoxide.

The propellant mixtures and aerosol

formulations according to the invention can contain one

ox more hydroflucroalkanes and, if desired, further

propellants. Preferably, however, they contain no
chlorofluorocarbons. Particularly preferred propellant

mixtures and aerosol formulations are in general those

Which - apart from compounds such as water, lower

alkanes, lower alcohols and lower ethers which can be

used, if desired, as cosolvents - contain as

propellants only dinitrogen monoxide and one or more

hydrofluoroalkanes of the formula I and, if desired
carbon dioxide. The hydrofluoroalkane or the

hydrofluoroalkanes and the carbon dioxide concentration

are preferably selected such that an internal pressure

of approximately 3 to 10 bar, particularly preferably

approximately 3.5 to 6 bar, can be established at 20°C
in the aerosol container.

The aerosol formulations according to the

invention are suitable for suspension, emulsion and

solution formulations, and they can contain customary
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additives such as cosolvents, glidants or lubricants

(e.g. glycerol) and surface-active agents. The addition

of the active compound and possible further additives

can be carried out in a manner known per se. As a

result of the improvement of the fine particle fraction

achievable according to the invention and the

simultaneous reduction in the undesired oropharyngeal

deposition, it is frequently possible to decrease the

active compound concentration significantly in

comparison to a CFC-containing metered-dose aerosol.

The use of a cosolvent is frequently indicated,

in particular in solution formulations, but can

eccasionally also be advantageous in suspension

formulations.

Suitable cosolvents are in particular water,

lower alcohols, lower alkanes and lower ethers,

preferably water, alcohols having 1 to 3 carbon atoms,

alkanes having 3 to 6 carbon atoms and dialkyl ethers

having 2 to 4 carbon atoms, such as water, ethanol,

propanol, isopropanol, ethylene glycol, propylene

glycol, glycerol, propane, butane, isobutane, pentane,

dimethyl ether, diethyl ether and the like. Diethyl

ether and in particular ethanol are particularly

preferred. The proportion of cosolvent in the

propellant mixtures and aerosol formulations according

to the invention, if present, can in general be

approximately 0.91 to 40% by weight, in particular

approximately 0.1 to 15% by weight, based on the total

mixture or the total formulation.

The proportion of one or more

hydrofluoroalkanes of the formula I in the propellant

mixtures and aerosol formulations according to the

invention is in general at least approximately 40% by

weight, preferably at least approximately 642% by weight

and particularly preferably at least approximately 87%

by weight, of the total mixture or of the total
formulation. In the case of the medicinal aerosol

formulations, however, the proportion of
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nydrofluoroalkanes with respect to the content of

active compound, surface-active agent and possible

further additives can also be lower and can be, for

example, at least approximately 30% by weight.

The use of a surface-active agent is frequently

indicated, in particular in the case of suspension

formulations, but can also be advantageous in solution

formulations, e.g. for valve lubrication. In principle

all customary surface-active agents are suitable, such

as oleic acid, lecithin, sorbiten trioleate,

cetylpyridinium chloride, benzalkonium chloride,

polyoxyethylene (20) sorbitan monolaurate,

polyoxyethylene (10) stearyl ether, polyoxyethylene (2)

oleyl ether, polyoxyethylene (20) sorbitan

monostearate, polyoxyethylene (20) sorbitan monoocleate,

polyoxypropylene/polyoxyethylene block copolymers,

polyoxypropylene/polyoxyethylene/ethylenediamine block

copolymers, ethoxylated castor oil and the like. In

general, oleic acid, sorbitan trioleate and lecithin

are preferred. The proportion of surface-active agent,

if present, can preferably be approximately 0.0001 to

12 by weight, in particular approximately 0.001 to 0.1%

by weight, based on the total formulation. Preferably,

however, the aerosol formulations according to the

invention can also be essentially free of surface-

active agents, i.e. can contain less than 0.0001% by

weight of surface-active agents.

Furthermore, the aerosol formulations according

to the invention can contain, if desired, buffer

substances or stabilizers such as citric acid, ascorbic

acid, sodium EDTA, vitamin E, N-acetylcysteine and the

like. In general, such substances, if present, are used

in amounts of not more than approximately 12% by weight,

for example approximately 0.0001 to 1% by weight, based

on the total formulation.

The aerosol formulations according tc the

invention can be prepared in a manner known per se

using stirrers and homogenizers. For filling, known
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processes, such as the cold- or  pressure-filling

technique or modifications of these techniques, can be

employed. Suitable containers are, for example,

pressure-resistant containers made of glass, plastic or

aluminum, which can be equipped with metered-dose

valves of, for example 10 to 140 wl and can be provided

with commercially available ~ also inspiration-

triggered - mouth tube adapters,

In the preparation of aerosol formulations, the

propeliant mixtures according to the invention thus

offer a number of advantages, such as better wetting of

active compound, improved suspension and shelf-life

properties of suspension formulations, improvement in

the dosage accuracy, increase in the fine particle dose

and, if desired, a decrease in the amounts of cosolvent

or the wide avoidance of the disadvantages of high

amounts of cosolvent.

The invention therefore likewise relates to the

use of the propellant mixtures according to the

invention as propellants for aerosols, the use for

medicinal aerosols and in particular for nasal or

inhalant aerosols {which can preferably have an

aerodynamic particle or droplet diameter of

approximately 0.5 to 40 pm, in particular approximately

0.5 to 6 tm} being preferred, and the use in a

pressure-resistant container having a metered-dose

valve and a suitable adapter for the atomization or

inhalation of pharmaceutical active compounds.

Using the propellant system according to the

invention, it is possible to prepare, for example, a

budesonide metered-dose aerosol which, in comparison to

a CFC-containing commercial product (Pulmicort®, Astra,

Sweden) has a far better dosage accuracy ard an FFF

which is almost twice as high. Supplementary to this,

the deposition in the mouth tube is approximately

halved and that in the “sample induction port”

{artificial oropharynx) is reduced from about 50% to

20%. The formulation according to the invention thus
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makes it possible ta formulate the metered-dose aerosol

more advantageously with respect to a number of

aspects, as the respirable dose can be virtually

doubled and the undesired oropharyngeal in-vitro

deposition in the sample induction port can be reduced,

as can be shown by the example of heclomethasone

dipropionate, budesonide and disodium cromoglycate. It

is therefore to be expected that in the case of

budesonide the same therapeutic effect as, for example,

with the commercial product Pulmicort® is presumably

achieved using half the dosage.

The invention is illustrated further by the

following examples. The homogenization of active

compound suspensions was in each case carried out using

a retor-stator homogenizer (Kinematika}).

Example 1

100 g of micronized disodium cromoglycate are

weighed into a4 pressure addition vessel. After sealing

and evacuating the addition vessel, 8.5 kg of HFA 227,

which have previously been treated with 3% py weight of

ethanol and aerated with dinitrogen oxide and adjusted

to a pressure of 5 bar (20°C) in another pressure

addition vessel, are added with stirring. After

homogenizing, the suspension obtained is dispensed by

means of the pressure-filling technique inte aluminum

containers sealed with metered-dose valves.

Example 2

2g of micronized ipratropium bromide are

weighed into a pressure addition vessel. After sealing

and evacuation thereof, 6.09 kg of a mixture of HFA 227

and HFA 134a (weight ratio 80:20), which have

previously been aerated with dinitrogen oxide and

adjuscted to a pressure of 5.5 bar at 20°C in another

pressure addition vessel, are added. After homogenizing

this mixture, the suspension cbtained is dispensed hy
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means of the pressure-filling technique into containers

which are equipped with a metered-dose valve.

Example 3

5 g of micronized glycopyrronium bromide are

weighed into a pressure addition vessel. After sealing

and evacuation thereof, 10 kg of HFA 2727, which have

previously been treated with 1% by weight of ethanol

and aerated with dinitrogen oxide and adjusted to a

pressure of 5.25 bar (20°C) in another pressure

addition vessel, are added. After homogerizing this

mixture, the suspension obtained is dispensed by means

of the pressure-filling technique into pressure-

resistant glass containers sealed with metered-dose

valves.

Example 4

0.6 g of micronized formoterol fumarate and

20 g of micronized glycopyrronium bromide are weighed

into a pressure addition vessel. After sealing and

evacuating the addition vessel, 6.5 kg of a propellant

mixture of HFA 227 and HFA 134a {weight ratio 70:30},

which have previously been treated with 2% by weight of

ethanol and aerated with dinitrogen oxide and adjusted

to a pressure of 5.5 bar (20°C), are added with

stirring. After homogenizing, the suspension obtained

is dispensed by means of the pressure-filling technique

into aluminum containers sealed with metered-dose

velves.

Example5

i20 g of beclomethasone dipropionate are

weighed into an addition vessel and dissolved in 6 kg

of ethanol in which 10 g of oleic acid have previously

been dissolved. 1g of this solution in each case is

dispensed into aluminum containers and these are

subsequently sealed with metered-dose valves. In a

pressure addition vessel, HFA 227 is aerated with
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dinitrogen oxide and adjusted to a pressure of 5.5 bar

at 20°C. 11 g of this mixture per container are in each

case fed in under pressure and the latter is then

treated in an ultrasonic bath.

Example 6

10 g of micronized levalbuterol sulphate are

weighed into a pressure addition vessel. After sealing

and evacuation thereof, 13 kg of HFA 227, which have

previously been treated with 650 g of ethanol and

aerated with dinitrogen oxide and adjusted to a

pressure of 5,25 bar (20°C), are added. After

homegenizing this mixture, the suspension obtained is

dispensed into pressure-resistant containers which are

equipped With metered-dose valves.

Example 7

120 g of fluticasone are weighed into an

addition vessel and dissolved in 6 kg of ethanol in

which 6 g of oleic acid have previously been dissolved.

1.2 g of this solution in each case are dispensed into

pressure-resistant containers and these are

subsequently sealed with metered-dose valves. In a

pressure addition vessel, HFA 134a is aerated with

dinitrogen oxide and adjusted to a pressure cf 5.5 bar

at 20°C. 12 g of this mixture in each case are fed in

under pressure per container and these are then treated

in an ultrasonic bath.

Example 8

3.9 g of micronized budesonide are weighed into

a pressure addition vessel, After sealing and

evacuation thereof, a mixture of 0.85 kg of HEA 134a

and 0.85 kg of HFA 227, which have previously been

aerated with dinitrogen oxide and adjusted to a

pressure of 5.5 bar (20°C) in another pressure addition

vessel, is added. After homogenizing this mixture, the

suspension obtained is dispensed by means of the
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pressure-filling technique into aluminum containers
sealed with metered-dose valves.

Example 9

3.0 g of micronized fluticasone proplonate and

0.15 g of micronized formoterol fumarate are weighed

into a pressure addition vessel. After sealing and

evacuation thereof, a mixture of 0.5 kg of HFA 134a and

1.5 kg of HFA 227, which have previously been treated

with 2% by weight of ethanol and aerated with

dinitrogen oxide and adjusted to a pressure of 5.5 bar

(20°C), is added. After homogenizing this mixture, the

suspension obtained is dispensed intc pressure-

resistant containers which are sealed with metered-dose

valves.

Example 10

5 g of micronized salmeterol xinafoate and 2 g

of micronized glycopyrronium bromide are weighed into a

pressure addition vessel, After sealing and evacuating

the addition vessel, 70 kq of HFA 227, which have

previously been treated with 2% by weight of ethanol

and aerated with dinitrogen oxide and adjusted to a

pressure of 5.5 bar (20°C), are added with stirring.

After homogenizing, the suspension cbtained is

dispensed by means of the pressure-filling technique

into aluminum containers sealed with metered-dose

valves.

Example il

10 g of sildenafil and 0.1 g of 6é-tocopherol

are weighed into an addition vessel and dissolved in

100 g of ethanol in which 0.1 g of lecithin has

previously been dissolved. 1 g of this solution in each
case is dispensed into pressure-resistant containers

and these are subsequently sealed with metered-dose

valves. In a pressure addition vessel, HFA 134a is

aerated with dinitrogen oxide and adjusted to a

151



152

10

15

20

25

30

35

CA 02338753 2001-01-23

~ 25 =

pressure of 6.5 bar at 20°C. 7 g of this mixture in

each case are fed in under pressure per container,

which aze then treated in an ultrasonic bath.

Example 12

120 g of beclomethasone dipropionate are

weighed into an addition vessel and dissolved in 6 kg

of ethanol in which 120 g of glycerol have previously

been dissolved. 1g of this solution in each case is

dispensed into aluminum containers and these are

subsequently sealed with metered-dose valves. In a

pressure-addition vessel, HFA 227 is aerated with

dinitrogen oxide and adjusted to a pressure of 5.5 bar

at 20°C, il g of this mixture in each case are fed in

under pressure per container and these are then treated

in an ultrasonic bath.

Example 13

10 g of sildenafil and 0.1 gq of §&-tocopherol

are weighed into an addition vessel and dissolved in

100 g of ethanol in which 1g of glycerol has

previously been dissolved. 1 g of this solution in each

case is dispensed into pressure-resistant containers

and these are subsequently sealed with metered-dose

valves. In a pressure addition vessel, HFA 227 is

aerated with dinitrogen oxide and adjusted to a

pressure of 6 bar at 20°C. 6 g of this mixture in each

case are fed in under pressure per container, which are

then treated in an ultrasonic bath.

Example 14

1.6 g of micronized budesonide are weighed into

a pressure addition vessel, After sealing and

evacuation thereof, a mixture of 20q of propylene

giycol, 30 g of elhanol and 9350 g of HFA 227, which

have previously been aerated with dinitrogen oxide and

adjusted to a pressure of 5.5 bar (20°C) in another

pressure addition vessel, is added, After homogenizing
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this mixture, the suspension obtained is dispensed by

means of the pressure-filling technique into aluminum

containers sealed with metered-dose valves.

Example 15

1.6 g of micronized budesonide are weighed into

a pressure addition vessel. After sealing and

evacuation thereof, a mixture of 50 ¢ of glycerol,

150 g of ethanol and 800 g of HFA 134a, which has

previously been aerated with dinitrogen oxide and

adjusted to a pressure of 6.5 bar (20°C: in another

pressure addition vessel, is added. After homogenizing

this mixture, the solution obtained is cispensed by

means of the pressure-filling technique into aluminum

containers sealed with metered-dose valves.
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CLAIMS:

i. A pressure~liguefied propellant mixture for

aerosols, comprising dinitrogen monoxide and a

hydrofluoroalkane of the general formula:

CyHYF, (T}

wherein x is l, 2 or 3, y and z are each an

integer 21, and y+ z = 2x + 2.

2. The propellant mixture as claimed in claim 1,

which comprises at least 40% by weight of a

hydroflucroalkane of the general formula I.

3. The propellant mixture as claimed in claim 2,

which comprises at least 64% by weight of a

hydrofluoroalkane of the general formula I.

4, The propellant mixture as claimed in any one of

claims 1 to 3, wherein the hydrofluorcalkane of the general

formula I is 1,1,1,2-tetrafluoroethane, 1,1,1,2,3,3,3-

heptafluoropropane or a mixture thereof.

5. The propellant mixture as claimed in any one of

claims 1 to 4, which has a pressure of 3 to 10 bar at 20°C.

6. The propellant mixture as claimed in any one of

claims 1 to 5, which further comprises carbon dioxide.

7. The propellant mixture as ciaimed in any one of

claims 1 to 6, comprising at least 0.0001% by weight of

dinitrogen monoxide,

g, The propellant mixture as claimed in any one of

claims 1 to 6, comprising 0.0001 to 10% by weight of

dinitrogen monoxide or dinitrogen monoxide and carbon

dioxide combined.
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9, The propellant mixture as claimed in any one of

claims 1 to 8, further comprising 0.01 to 40% by weight of a

cosolvent.

10. The propellant mixture as claimed in claim 3,

wherein the cosolvent is water, ethanol, propanol, ethylene

glycol, propylene glycol, glycerol, propane, butane,

isobutane, pentane, dimethyl ether, diethyl ether or a

mixture thereof.

il. A medicinal aerosel formulation, comprising an

efficacious amount of a pharmaceutically active compound and

a pressure-liquefied propellant mixture as claimed in any

one of claims 1 to 10,

12. Tne aerosol formulation as claimed in claim 11,

further comprising a surface-active agent.

13. The aerosol formulation as claimed in claim 12,

comprising 0.0001 to 1% by weight of a surface-active agent.

14. The aerosol formulation as claimed in claim 11,

which is essentially free of a surface-active agent.

15. The aerosol formulation as claimed in any one of

claims 11 to 14, wherein the pharmaceutically active

compound is salbutamol, formoterol, salmeterol, fluticasone,

budesonide, ciclesonide, glycopyrronium, tiotropium,

cromoglycic acid, nedocromil, mometasone, sildenafil,

beclomethasone, levalbuterol or a pharmaceutically

acceptable sait or derivative thereof.

16. A process for the preparation of a medicinal

aerosol formulation as defined in any one of claims 11

to 15, comprising introducing dinitrogen monoxide under

pressure into a liquefied hydrofluoroalkane of the general
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formula (I) as defined in claim 1, and adding the

pharmaceutically active compound.

17. Use of a pressure-liquefied propellant mixture as

claimed in claims 1 to 10, as a propellant for an aerosol.

18, The use as claimed in claim 17, as a oropellant

for a medicinal aerosol.

19, The use as Claimed in claim 18, wherein the

medicinal aerosol is a nasal or inhalant aerosol.

20, Use of a pressure-liquefied propellant mixture as

Claimed in any one of claims 1 to 10 in a pressure-resistant

container having a metered-dose valve and a suitable adapter

for the atomization or inhalation of a pharmaceutically

active compound.

PETHERSTONHAUGH & CO,

OTTAWA, CANADA

PATENT AGENTS
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USE OF A COMPOSITION COMPRISING FORMOTEROL AND BUDESONIDE FOR THE PREVENTION OR TREAT-
MENT OF AN ACUTE CONDITION OF ASTHMA

FIELD OF THE INVENTION

The present inventionrelates to use of a composition for symptomatic relief. when needed,

comprising, in admixture

(a) a first active ingredient which is formoterol. a pharmaceutically acceptable salt

or solvate thereof or a solvate of such a salt; and

(b) a second active ingredient which is budesonide:

for the manufacture of a medicamentfor use in the prevention or treatment of an acute

condition of asthma and/or intermittent asthma and/or episodes in chronic asthma. The

invention furtherrelates to a method for prevention or treatment of an acute condition of

asthma and/or intermittent asthma and/or episodes in chronic asthma byadministering, by

inhalation, a composition comprising the first and second active ingredients as defined

previously.

BACKGROUND OF THE INVENTION

Despite recent advances in the awareness of asthma and the introduction of powerful and

effective anti-asthma drugs, asthma remains a poorly understood and frequently poorly

treated disease. There have been recent advances in the treatmentof the disease which

result from the recognition that asthmais a chronic inflammatory disease. Therapy is now

aimed at both controlling the symptoms and reducing the inflammation. The symptoms

may be controlled by B:-adrenoceptor agonists such as terbutaline, salbutamol. formoterol

and salmeterol. Prophylactic therapy is typically provided by steroids such as beclometha-

sone dipropionaie, fluticasone propionate, mometasone furoate and budesonide.

In spite of modern maintenance treatment too many asthmatic patients are undertreated for

a number of reasons with a negative impact on their quality of life. Too complicated

therapy with different medications and devices may lead to misunderstanding andcommu-
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nication problems between patient and doctor. Poor compliance is a common phenomenon.

Improved patient education may partly counteract this. but does not completely solve the

problem. A new and more simple approach to asthmatreatment could thus be of tremen-

dous help for many patients suffering from respiratory disease, particularly asthma. The

combination of budesonide and formoterol in the same device as suggested in PCT

applications WO 93/11773 and WO 98/15280 (both to Astra AB of Sweden)offers a

favorable pathway to improve today’s asthma management with an excellent safety profile.

However, although having an adequate regular. e.g. bid. treatment with such acombina-

tion, many patients will now and then mun into acute situations with a higher frequency and

severity of exacerbations, when additional medication is needed. Such an additional

medication is often a B2-adrenoceptor agonist with fast onset, normally terbutaline or

salbutamol. A second medicamentis thus needed. and this can negativeiv affect the overall

compliance of the patient. There is thus need for a neat way of handling maintenance

treatment together with the treatment of acute situations which .

SUMMARY OF THE INVENTION

It is an object of the present invention to provide use of a suitable composition for the

manufacture of a medicamentfor the treatment of acute episodes of asthma as a

complement to maintenance treatment.

More specifically, according to the invention there 1s provided use of a composition for

symptomatic relief when needed comprising, 1n admixture

(a) a first active ingredient which is formoterol. a pharmaceutically acceptable sait

or solvate thereof or a solvate of such a salt: and

(b) a second active ingredient which 1s budesonide;

for the manufacture of a medicament for use in the prevention or treatmentof an acute

condition of asthma and/orintermittent asthma and/or episodes in chronic asthma.
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Use of the present composition, when needed. relates to use of said composition during one

or more of the foilowing conditions:

i) an acute condition of asthma,i.e. acute asthma attacks,

ii) intermittent asthma and/or

iii) short periods (episodes) of acute attacks of bronchospasmsin chronic asthma.

Acute asthma attacks may occur on an irregular basis when exposed to an agente.g. during

the pollen season. a virus infection, cold air, perfumes or anv other agent(s) triggering an

asthma attack in the patient.

It lies within the scope of the present invention. to use the compositions comprising active

compounds (a) and (b) for treating acute conditions of asthma. intermittent asthma and

episodes in chronic asthma, in addition to treating chronic asthmaon a regular basis, with

the same active compounds (a) and (b) or one or more different active compounds,

preferably selected from short-acting B-agonists, long-acting B-agonists and

glucocorticosteroids.

We contempiate preventive use when the patient expects to encounter asthma inducing

conditions e.g. intends to take exercise or go into smoky conditions.

According to a further aspectof the invention a method of prevention or treatment of an

acute condition of asthma and/or intermittent asthma and/or episodes in chronic asthma,

when needed, which comprises administering, by inhalation. to a patient an effective

amountof a composition comprising, in admixture:

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or

solvate thereof or a solvate of such a salt: and

(b) asecondactive ingredient which is budesonide.

According to the present invention it has surprisingly been found that the medicament can

be administered when neededto a patient with an acute attack of asthma.
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The recommended dose regimen described in the prior art as disclosed above is twice a

day. This dose recommendation was a result of a concern not to have too high an admini-

stration ofthe active compounds. However. in the present invention it has been found that

it is possible for the patient to administer this mixture as often as needed.

The combination of formoterol and budesonide can be used as a rescue medication.

Worsening of symptoms can be counteracted by incremental use of the combination for

symptom relief. e.g. during exacerbations with the additional steroid component coming In

as early as possible to suppress the enhanced airway inflammation. The long duration of

formoterol will reduce the msk oftoo frequent dosing. When taking the cornbination

budesonide/formoterol when needed the severity of exacerbations can be reduced. The as

needed use (Pro Re Nata, PRN) wili also minimize the difficulty of predicung which

patients will be controlied on a low dose ofinhaled steroid rather than increasing the

steroid dose before adding a long-acting B2-agonist. Under-treatment with inhaled

glucocorticosteroids following a too low maintenance dose will be more orless “self-

corrected” by the rescue usage accerding to the present invention. The PRN use of the

combination will always give some beneficial anti-inflammatory effects even ifit is used

by the patient only for rescue purposes. A treatmentfor patients suffering from respiratory

disease, particularly asthma(including allergic conditions, e.g. episodic or intermittent

asthma), will therefore be to use the combination formoterol/budesonide for maintenance

iherapy as well as on an as needed basis (for rescue purposes), e.g. for prevention of

exercise and/or allergen induced asthma.
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DETAILED DESCRIPTION OF THE INVENTION

Formoterol is a compound which can exist in several stereochemical forms. The present

invention includes the individual stereoisomers as weil as mixturesthereof. It is intended

that the present invention includes geometrical isomers, rotational isomers, racemates.

dtastereomers and enantiomers, in particular the R.R enantiomerof formoterol.

Suitable physiologically salts of formoterol include acid addition salts derived from

inorganic and organic acids such as the hydrochloride, hydrobromide, sulfate, phosphate.

maleate. fumarate, tartrate. citrate. benzoate. 4-methoxvbenzoate, 2- or 4-hydroxybenzoate,

4-chlorobenzoate, p-toluenesulphonate. methanesulphonate. ascorbate. salicylate, acetate.

succinate. lactate. glutarate. gluconate. tricarballylate. hydroxy-naphthalene-carboxylate or

oleate. Formoterol is preferably used in the form ofits fumarate salt and as a dihydrate of

this salt.

The present invention also encompasses compositions comprising the 22R epimer of

budesonide as the second active ingredient.

A suitable unit dose of formoterol (as fumarate dihydrate) is in the range of from | Ug to 48

ig, preferably from 2 ttg to 24 ug, and more preferably between 3 ug and 12 wg. The daily

dose of formoterol (as fumarate dihydrate}, including maintenance therapy, should be in the

range of from 1 ug to [00 tg, preferably from 2 yg to 60 wg, and more preferably from 3

Lig to of 48 Us.

A suitable unit dose of budesonide is in the range of from 20 wg to 1600 ug, suitably from

30 Lg to 800 L19, preferably from 50 ug to 400 Ug, and more preferably between 100 [tg

and 200 ug. The daily dose of budesonide. including maintenance therapy. should bein the

range of 20 Ug to 4800 ug, preferably from 30 pg to 3200 Lg, and more preferably from 40

big to 1600 wg. The particular dose regimen will depend on the patient (age, sex, weight

etc.) and the severity of the disease (mild. moderate, severe asthma etc.).
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The molar ratio of the first active ingredient (as formoterol} to the second active ingredient

of the invention. suitably lies in the range of from 1:1 to 1:100, preferably from 1:1 to 1:70,

and more preferably from 1:1 to 1:50.

Preferably the mixture comprises one or more pharmaceutically acceptable additives,

diluents or carriers, more preferably in an amountof from 50 wg to 4000 pg in each dose,

most preferably in an amount of from 100 pg to 2000 pg and most preferably from 100 ug

to 1000 we. Examples of suitable additives. diluents or carriers include lactose, dextran,

mannitol or glucose. Preferabiy lactose is used, and more preferably as the monohydrate.

One or more of the ingredients of the mixture may be in the form of dry powder. more

preferably a small particle dry powder, most preferably an agglomerated small particle dry

powder. Alternatively one or more of the active ingredients (a) or (b) are im the form of an

ordered mixture with diluent, additive or carrier. The ingredients used in the invention can

be obtained in these preferred forms using methods knownto those skilled in the art. The

particle size of the active ingredients is preferably less than 10 pm.

Administration may be byinhalation orally or intranasally. The ingredients of the system

are preferably adapted to be administered from a dry powderinhaler, a pressurized metered

dose inhaler, or a nebulizer.

Whenthe ingredients of the system are adapted to be administered from a pressurized

inhaler, they are preferably in a smali particle form. They are dissolved, or. preferably.

suspended in a liquid propeliant mixture. The propellants which can be used include

chlorofluorocarbons, hydrocarbons or hydroflucrocarbons. Especially preferred propellants

are P134a (tetrafluoroethane), P152a (diftuoroethane) and P227 (heptafluropropane) each

of which may be used alone or in combination. They are optionally used in combination

with one or more other propellanis and/or one or more surtactants and/or one or more other

excipients, for example ethanol, a lubricant. an antioxidant and/ora stabilizing agent.
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When the ingredients of the system of the invention are adapted to be administered via a

nebulizer they may be in the form of anebulized aqueous suspensionor soiution, with or

without suitable pH or tonicity adjustment, either as a unit dose or muitidose formuiation.

EXAMPLES

The ingredients can be formulated as illustrated by the following examples which are not

intended to limit the scope ofthe invention.

In the examples micronization is carried out in a conventional manner such thatthe particle

size range for each componentis suitable for administration by inhalation. Turbuhaler’ is a

trademark of Astra AB.

EXAMPLE i

4.5 Parts by weight of formoterol fumarate dihydrate were mixed with 915 parts by weight

of lactose monohydrate. The blend was micronized using a high pressure air jet mill and

then conditioned using the process of EP-A-717 616. 80 Parts by weight of micronized

budesonide were added to the conditioned product by mixing and homogenizing with a low

pressure jet mill. The mixture was then spheronized using the process of EP-A-721 331

and filled into the storage compartment of Turbuhaler.”

EXAMPLE 2

9 Parts by weight of formoterol fumarate dihydrate were mixed with 831 parts by weight of

lactose monohydrate. The blend was micronized using a high pressure air jet mill and then

conditioned using the process of EP-A-717 616. 160 Parts by weight of micronized bude-

sonide were added to the conditioned product by mixing and homogenizing with a low
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pressure jet mill. The mixture was then spheronized using the process of EP-A-721 331

andfilled into the storage compartmentofTurbuhaler.”

EXAMPLE3

6 Parts by weight of formoterol fumarate dihydrate were mixed with 894 parts by weight of

lactose monohydrate. The blend was micronized using a high pressure air jet mill and then

condiuoned using the process of EP-A-717 616. 100 Parts by weight of micronized bude-

sonide were added to the conditioned product by mixing and homogenizing with a low

pressure jet mull. The mixture was then spheronized using the process of EP-A-721 331

and filled into the storage compartment of Turbuhaler. *

EXAMPLE4

12 Parts by weight of formoterol fumarate dihydrate were mixed with 788 parts by weight

of lactose monohydrate. The blend was micronized using a high pressure air jet mill and

then conditioned using the process of EP-A-717 616. 200 Parts by weight of micronized

budesonide were added to the conditioned product by mixing and homogenizing with a low

pressure jet mill. The mixture was then spheronized using the process of EP-A-721 331

andfilled into the storage compartment of Turbuhaler.°

EXAMPLE5

A patient on maintenance treatment with the fixed combination formoterol fumarate

dihydrate/budesonide in a dose of 4.5/80 tg or 4.5/160 Ug bid additionally uses the same

combination either for rescue purposes once or twice daily to treat sporadic breakthrough

symptoms, or as neededto treat exacerbations during one or two weeks, with a maximum

daily dose of 36/640 wg (8 puffs of 4.5/80 ug) and 36/1280 ug (8 puffs of 4.5/160 1g),

respectively.
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EXAMPLE 6

A patient with intermittent asthma uses the fixed combination formoterol fumarate

dihydrate/budesonide as sole medication to be taken as needed until the asthmaresolves,

The highest recommended daily dose will be either 36/640 ng (8 puffs of +.5/80 ug) or .

36/1280 tg (8 puffs of 4.5/160 pg) for a pertod not exceeding 8-120 weeks. If symptoms

still persist after that period of time - regular maintenance therapy should be considered.
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CLAIMS

!. Use of a composition for symptomatic relief, when needed, comprising, in

admixture

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt

or solvate thereof or a solvate of such a salt; and

(b) a second active ingredient which is budesonide;

for the manufacture of a medicamentfor use in the prevention or treatment of an acute

condition of asthma and/or intermittent asthma and/or episodes in chronic asthma.

2. Use according to claim |, wherein the molar ratio of (a) to (b) calculated as

formoterol to budesonide is from 1:1 to 1:100, preferably from 1:1 to 1:70.

3, Use according to claim i or 2, wherein the first active ingredient is formoterol

fumarate dihydrate.

4. Use according to any previous claim, whereinthefirst active ingredientis the R.R

enantiomer of formoterol.

3. Use according to any previous claim, wherein a unit dose of formoterollies in the

range of from 1 wg to 48 Lg, preferably between 3 tg to 12 pg, calculated as formoterol

fumarate dihydrate.

6. Use according to any previous claim, wherein the daily dose of formoterol,

including maintenance therapy,lies in the range of from | tg to 100 wg, preferably from 2

wg to 60 Lg, calculated as formoterol fumarate dihydrate.

7. Use according to any previous claim, wherein the second active ingredientts the

22R epimer of budesonide.
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8. Use according to any previous claim, wherein a unit dese of budesonidelies in the

range of from 20 wg to 1600 tig, preferably between 50 wg to 400 peg.

9. Use according to any previous claim, wherein the daily dose of budesonide,

including maintenancetherapy, lies in the range of from 20 pg to 4800 ig, preferably from

30 ug to 3200 jig.

10. Use according to any previous claim, wherein the particle size of the active

ingredients (a) and (b) is less than 10m.

Lt. Use according to any previous claim, wherein the composition additionally

comprises one or more pharmaceutically acceptable additives, diluents or carmters.

12. Use according to claim 11, wherein the pharmaceutically acceptable additive,

diluent or carrier is lactose monohydrate.

13. A methodof prevention or treatment of an acute condition of asthma and/or

intermittent asthma and/or episodes in chronic asthma, when needed, which comprises

administering, by inhalation, to a patient an effective amount of a composition comprising,

in admixture:

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or

solvaie thereof or a solvate of such a salt; and

(b) a second active ingredient which is budesonide.

14, The method according to claim 13, wherein the molar ratio of(a) to (b) calculated

as formoterol to budesonide is from 1:1 to 1:100, preferably from 1:1 to 1:70.

15. The method according to claim 13 or 14, wherein the first active ingredient is

formoterol furnarate dihydrate.
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16.|The method according to any of claims 13 to 15, previous claim, wherein the first

active ingredient is the R,R enantiomer of formoterol.

17. The method according to any of claims 13 to !6. wherein a unit dose of formoterol

lies in the range of from | jg to 48 Lg, preferably between 3 1g to 12 yg, calculated as |

formoterol fumarate dihydrate.

18.|The method according to any of claims 13 to 17, wherein the daily dose of

formoterol, including maintenance therapy, lies in the range of from 1 ug to 100 ug,

preferably from 2 lg to 60 pg, calculated as formoterol fumarate dihydrate.

19. The method according to any of claims 13 to 18, wherein the second active

ingredient is the 22R epimer of budesonide.

20. The method according to any of claims 13 to 19, wherein a unit dose of budesonide

lies in the range of from 20 1g to 1600 ug, preferably between 50 Ug to 400 pg.

21. The method according to any of claims 13 to 20, wherein the daily dose of

budesonide. including maintenance therapy, lies in the range of from 20 ug to 4800 LUg,

preferably from 30,1¢ to 3200 ug.

22. The method according to any of claims 13 to 21, wherein the particle size of the

active ingredients (a} and (b) is less than 10 pm.

23. The method according to any of claims 13 to 22, wherein the composition

additionally comprises one or more pharmaceutically acceptable additives, diluents or

carriers.

24. The method according to claim 23, wherein the pharmaceutically acceptable

additive. diluent or carrier is lactose monohydrate.
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Novel composition

‘Field of the invention

The present invention relates to a stable powder formulation comprising formoterol or

enantiomers of formoterol, a glucocorticosteroid and a carrier or diluent for use in the

treatment of inflammatoryconditions/disorders, especially respiratory diseases such as

asthma, COPD andrhinitis.

Background of the invention

Stability is one of the most important factors which determines whether a compound or a

mixture of compounds can be developed into a therapeutically useful pharmaceutical

product. When mixing different ingredients in a pharmaceutical formulation there exists

the possibility of interactions taking place between the components. In addition, each

component may have different degradation characteristics.

Formoterolis a highly potent and selective B2-agonist with a long duration of action when

inhaled. Compared to other B-adrenergic compoundsit has a unique chemical structure

with a formamido eroup substituted on the benzenering. It has two asymmetric carbon
atoms in the molecfile making four stereoisomers possible. Most studies, clinical and

preclinical, appear io have been performed with the fumarate (as dihydrate) of the

enantiomeric mixture designed R;R + S;S, The R;R enantiomeris the most potent of the

four enantiomers.

Thestability profile of the drug formoterol (mainly as fumarate dihydrate) has been

evaluated by investigating the influence of variablessuch as storage time, temperature,

relative humidity, light and pH on the content of formoterol and determining the amount of

chromatographic impurities. Formoterol (as fumarate dihydrate) has been demonstrated to

be stable under long-term storage even at high ternperatures and high relative humidities.
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However, the chemical structure of formoterol makes the molecule prone to chemical

degradation when in contact with e.g. a reactive species like an aldehyde or understress

conditions e.g. a milling process.

Potent drugs for administration by inhalation are generally formulated in association with

carriers/diluents such as lactose to facilitate accurate dosing from an inhaler. These

formulations have generally consisted of coarse particles of a carrier together with fine

particles of the drug(s), optionally together with small particles of carrier/diluent, which

combination is generally known as an ordered mixture. An alternative to such a

formulation is to agglomerate the small particles of the drug(s) and the carrier/diluent to

agglomerates.

Formoterol {as fumarate dihydrate) as well as a carbohydrate such as lactose (preferably as

the monohydrate) are very stable compounds individually, but degradation products are

formed when the two compounds are mixed. A mixture of formoterol fumarate dihydrate

and lactose monohydrate can be regarded as a three component system composed of

formoterol fumarate, lactose and water. By sorption of water a saturated aqueous lactose

solution is formed at the surface of the powder mixture. A certain amount of formotero!

fumarate dissolves in this aqueous solution and is thereby susceptible to degradation.

Therefore, the relative humidity, as well as the storage temperature, will influence the

stability of the powder mixture.

When adding a third ingredient in the mixture the formation of degradation products would

be expected to be higher due to the complexity and the possibility for many degradation

processes. It would therefore be desirable to develop a formulation with goodstability in

spite of the complex mixture of compounds having reactive chemical functions such as an

amine (formoterol), formamide (formoterol), carbohydrate (e.g. lactose) and a keto

function (glucocorticosteroid}. The presence of hydrates (formoterol fumarate dihydrate,

lactose monohydrate) will make it even more complex.
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Description of the invention

In accordance with the present invention, there ts provided a pharmaceutical composition

in the solid state comprising, in admixture, a first active ingredient which is micronised

formoierol or an enantiomer thereof, a second active ingredient which is a micronised

glucocorticosteroid and a carrier or diluent, the composition having a high storage stability.

By the term “high storage stability” is meant that the decomposition of formoterolin the

formulation will be less than 10 % when stored in open dishes at 40°C and 75 % relative

humidity for 6 months when the content of formoterolis less than about 1.0% (w/w),

preferably less than 0.8 % (w/w) and most preferably less than about 0.6 % (w/w) in the

formulation or, when stored in a dry powder device, a decomposition of less than about 2.5

% under the same conditions.

The formulations having the desired stability are prepared using a novel process which

involves:

1. preparing a mixture of micronised first active ingredient and micronised carrier/diluent

2. optionally adding further micronised carrier/diluent to the mixture

3. addition and mixing of pre-micronised hydrophobic second active ingredient, the

second active ingredient being optionally pre-mixed with micronised carrier/diluent,

and

4, either subjecting the mixture to agglomeration and spheronisation, or adding coarse
carrier/diluent.

Thefirst active ingredient and carrier/diluent can be prepared according to step 1 by

micronising the two components together or each can be micronised individually and then

combined to give a micronised mixture. Preferably the two components are mixed together

and then micronised.
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“Preferably at step 3 the pre-micronised hydrophobic second active ingredient is added

aloné, ie in the absence of further micronised carrier/diluent.

Preferably step 4 involves subjecting the mixture to agglomeration and spheronisation.

By “micronised“ is meant milling to give the a desired particle size or obtaining a desired

particle size by any other means for producing small particles such as direct precipitation.

Optionally the mixture/ingredients can be conditioned at any suitable stage of the process,

such as between steps | and 2, and/or the further pre-micronised carrier/diluent can be

conditioned prior to addition at step 2, and/or the further pre-micronised carrier/diluent can

be conditioned prior to addition at step 3, and/or the mixture can be conditioned between

the agglomeration and spheronisation in step 4.

Conditioning can be carried out according to the procedures described in WO 95/05805 or

by selecting the process parameters such as relative humidity in such a way that the final

product when submitted to water vapour gives off heat of less than 1.2 joules per gram for

the particles having a meanparticle size of less than 10 4um as described and measured in

US 5.874,063.

The invention therefore provides a pharmaceutical formulation in the solid state

comprising, i admixture, a first active ingredient which is micronised formoterol or an

enantiomer thereof, a second active ingredient which is a micronised glucocorticosteroid

and a carrier/diluent and having a high storage stability characterised in that the

formulation is prepared by micronisation ofthe first active ingredient and carrier/diluent,

optionally followed by mixing pre-micronised coarser carrier/diluent, mixing with

micronised hydrophobic second active ingredient., and finally either subjecting the mixture

to agglomeration and spheronisation or adding coarse carrier/diluent.
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The formoterol can be tn the form of a mixture of enantiomers. Preferably the formoterol

is in the form of a single enantiomer, preferably the R;R enantiomer. The formoterol can be

in the form of the free base, salt or solvate, or a solvate of a salt, preferably the formoterol

is in the form of its fumarate dihydrate salt. Other suitable physiologically salts include

chloride, bromide, sulphate, phosphate, maleate, tartrate, citrate, benzoate, 4-

methoxybenzoate, 2- or 4-hydroxybenzoate, 4-chlorobenzoate, p-toluenesulphonate,

benzenesulphonate, ascorbate, acetate, succinate, lactate, glutarate, gluconate, tricaballate,

hydroxynapaphthalenecarboxylate or oleate.

Preferably the second active ingredient is a micronised glucocorticosteroid such as

budesonide, fluticasone propionate, mometasone furoate, ciclesonide and epimers, esters,

salts and solvates of these compounds, More preferably the second active ingredientis

budesonide or an epimerthereof, most preferably the 22R-epimer ofbudesonide.

Preferably the carrier is a carbohydrate having a high storage stability, preferably a

reducing carbohydrate such as lactose, glucose, galactose, mannose, xylose, maltose,

cellobiose, mellibiose, maltotriose (e.g. as monohydrate). More preferably the carrieris

lactose.

As used herein the term micronised carrier/diluent refers to carrier/diluent having a mean

particle size of less than about 25 ym, preferably less than about 10 jam, more preferable

less than about 5 »m. The micronised carrer can be produced using processes known in

the art such as micronisation or direct precipitation. The term coarse carrier/diluent refers

to carrier/diluent having a mean particle size of greater than about 25 pum.

As used herein the term micronised first active ingredient or micronised second active

ingredient means active ingredient having a mean particle size of less than about 10 pxm,

preferably less than about 5 jam.
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The pharmaceutical compositions according to the invention can be used for the treatment

or prophylaxis of a respiratory disorder, in particular the treatment or prophylaxis of

asthma, rhinitis or COPD,

Inafurther aspect the invention provides a method oftreating a respiratory disorder, in

particular asthma, rhinitis or COPD, in a mammal which comprises administering to a

patient a pharmaceutical composition as herein defined.

The compositions of the invention can be inhaled from a nebulizer, from a pressurized

metered dose inhaler or as a dry powder from a dry powder inhaler e.g. multidose reservoir

systems from AstraZeneca (Turbuhaler®) or Schering-Plough or from a dry powder inhaler

utilizing gelatine, plastic or other capsules, cartridges or blister packs. Doses will be

dependent on the severity of the disease and the type of patient.

The process of the invention is shown schematically in Figure 3.
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Experimental section

The invention is illustrated by the following examples which are not intended to limit the

scope of the application. In the examples micronisation is carried out such that the particle

size range for each of the active components is suitable for administration by inhalation.

The determinationof the formoterol degradation products was performed by reversed

phase liquid chromatography, on a two column system using LiChrospher 60 RP-select B.

5 um particles with octylsilane as stationary phase. UV-detecior at 214 nm. Evaluation was

done as area~% since the degradation products were not fully known.

Example 1

The following example is a reference example in which the formulation is prepared in a

conventional manner.

Formoterol fumarate dihydrate (26 g) and lactose monohydrate (4.974 kg) are mixed for

one or two hours in a tumbling mixer. This mixture was micronised in a spiral jet mill in

order to attain a particle size suitable for inhalation. Micronisation ofsubstances into the

low micron range (1-5 um) may induce disturbances in the crystallinity of the substance.

Amorphous areas are introduced, especially at the surfaces of the micronised substance.

This morphological change of the substances will increase the sensitivity to humidity and

thereby being an potential implement to stability problems. The crystal structure of the

substance mixture was restored in a controlled way according to US 5.874.063 or US

5,709,884.

To improve the flowability of the cohesive powder it was spheronised to agglomerates at

room temperature at a controlled relative humidity of less than 50 %.

Stability data of a formoterol fumarate dihydrate (5 mg/g}/lactose monohydrate (995 mg/g)

micronised mixture and stored in open dishes at 40°C and 75 % relative humidity for 6

months. Results see figure | (A).
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Example 2.

The following exampleis a reference example in which the formulation is prepared in a

conventional manner.

The micronised and spheronised formoterol fumarate dihydrate/lactose monohydrate

formulation according to exampie 1 wasfilled in the powder device Turbuhaler®

(AstraZeneca) and stored for 6 months at 40°C and 75 % relative humidity. Results see

figure 2 (A).

Example 3.

Formoterol fumarate dihydrate (0.2 kg) and lactose monohydrate (34 kg) are mixed for one

or two hours in a tumbling mixer. This mixture was micronised in a spiral jet mill in order

to attain a particle size suitable for inhalation. The crystal structure was restored in a

controlled way according to US 5.874.063 or US 5.709.884, This conditioned productis

mixed with micronised budesonide (3 kg) for thirty to sixty minutes in a tumbling mixer.

As a second mixing step the powder was fed to a modified spiral jet mill, operating at a

very low milling pressure and a high flow of nitrogen. This will break up agglomerates

without causing a further size reduction of the particles (and thereby creating amorphous

areas and as a consequenceloss of stability) while improving the homogeneous distribution

ofbudesonide in the powder.

To improve the flowability of the cohesive powderit was spheronised to agglomerates at

room temperature at a controlled relative humidity of less than 50 %.

Stability data of a formoterol fimarate dihydrate (5 mg/g)/budesonide (90 mg/g)/lactose

monohydrate (905 mg/g) micronised mixture and stored in open dishes at 40°C and 75 %

relative humidity for 6 months. Results see figure 1(B).
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Example 4.

The micronised and spheronised formoterol fumarate dihydrate (5 mg/g)/budesonide (90

mg/g)Aactose monohydrate (905 mg/g) according to example 3 was filled in the dry

powder device Turbuhaler® (AstraZeneca) and stored for 6 months at 40°C and 75 %

relative humidity. Results see figure 2 (B).
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Claims.

1. A pharmaceutical composition comprising, in admixture,a first active ingredient

which is micronised formoterol optionally in the form ofa salt or solvate or a solvate of a

sali, a second active ingredient which is a micronised glucocorticosteroid and a

pharmaceutically acceptable carriex/diluent, the composition having a high storage

stability.

2. A pharmaceutical composition according to claim 1 in which formoterolis in the

form of its fumarate dihydrate salt

3. A pharmaceutical composition according to claim 1 or 2 in which the formoterol

is in the form of the single R,R-enantiomer.

4. A pharmaceutical composition according to any one of claims 1 to 3 in which the

second active ingredient is budesonide.

5. A pharmaceutical composition according to any one of claims 1 to 3 in which the

second active ingredient is the 22R-epimer ofbudesonide.

6. A pharmaceutical composition according to any one ofclaims 1 to 5 in which the

carrier/diluent is lactose.

7. A pharmaceutical composition according to any one of claims 1 to 6 in which the

particle size of the active ingredients is less than about 10 jum.

8. A pharmaceutical composition according to any one of claims 1 to 7 for use for

the treatment or prophylaxis of a respiratory disorder.
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9. A pharmaceutical composition according to any one of claims 1 to 7 for use for

the treatment or prophylaxis of asthrna, rhinitis or COPD.

10. A method of treating a respiratory disorder in a mammal which comprises

administering to a patient a pharmaceutical composition according to any one of claims 1
to 7.
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Stability data for formoterol / lactose vs formoterol / budesonide/
lactose (open dishes)
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A= formoterol fumarate dihydrate (0.5%) / lactose monohydrate (99,5%)} according to
example 1

B= formoterol fumarate dihydrate (0.5%) / budesonide (9%) / lactose monohydrate
(90.5%)

C= formoterol fumarate dihydrate (0.5%) / budesonide (18%) / lactose monohydrate
(81.5%)
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Stability data for formoterol / lactose vs formoterol / budesonide/
lactose (Turbuhaler) |

Figure 2
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A= formoterol furnarate dihydrate (0.5%) / lactose monohydrate (99,5%); 4.5ug
formoterol fumarate dihydrate / dose according to example 2.

B= formoterol fumarate dihydrate (0.5%) / budesonide (9%) / lactose monohydrate
(20.5%); 4.5ug formoterol fumarate dihydrate /80 ug budesonide/dose

C= formoterol fumarate dihydrate (0.5%) / budesonide (18%) / lactose mononydrate
(81.5%); 4.5ug formoterol fumarate dihydrate / 160 pg budesonide/dose
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Figure 3

F L. Fin - Ln
| | j

Mix and

micronise

(optionally)
Mixed Fa + bin =e

+— Lm (optionally) .
Mixed Fay, + Lon

Bn

Bm + Lm (optionally)

Mixed F,, + Bm + bm

1} Agglomeration
2) Spheronisaition:

Product Produet

L = carrier/diluent
F = formoierol

L. = coarse particles of carrier/dituent -
Ly = Smail particles of carrier/diluent produced by methodslike micronisation,direct precipitation etc.
Fm = Small particies of formoteral produced by methods like micronisation, direct precipitation etc.
6, = small particles of glucocortlcastersid produced by methodslike micronisation, direct precipitation -
étc,
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IL PART B - FEE(S) TRANSMITTAL,or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - [ee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paperas an equivalent of Part B.

Il. 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.

Pas,6Bf 3
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

INSTRUCTIONS: ‘This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 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 comected below or directed otherwise in Block 1, by (a) specifying a new correspondence address: and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications,

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address! Note: A certificate of mailing can only be used for domestic mailings of theFee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Each additional paper, such as an assignment ov formal drawing, must
ave its own certificate of mailing or wansmission.

FAL 700 AHNOF2009 Centifi of Mail rertificate iling or Transinission
FISH & RICHARDSON P.C. ] hereby certify that this Pee(s) Transmittal is being deposited with the UnitedP.O BOX 1022 States Postal Service with sufficient postage forfirst class mail in an envelope

‘ , addressed to the Mail Stop ISSUE FEE address above, or being facsimileMINNEAPOLIS, MN 55440-1022 transmitted to the ISPTO (871) 273-2885, on the date indicated below.

(Depeastor's nams)

(Signamre)

{Date}

10/502,685 O772004 Nayna Govind 06275-4 1OUS | 7568
TITLE OF INVENTION: COMPOSITION [OR INITALATION

 
   APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $1510 $0nonprovisional $300 $1810 12/09/2000

PRYOR, ALTON NATHANIEL 1616 514-167000

2. For printing on the patent front page, list
(1) the nares of up to 3 registered patent attomeys I
or agents OR, alternatively,

1. Change of correspondence addrvss or indication of "Fee Address" (37
CFR 1.363).

(LY Change of correspondence address (or Change of Correspondence
Address lacm PTOYSB/122) attached,

LU “Pee Address"indication (or “Fee Address" Indication form
PLO/SB/47. Rev 03-02 or more recent) attached. Use of a Customer
Number is required,

 

(2) the name ofa single firm (having as a member a 2
registered attorney or agent} and the names of up to
2 registered patent avorneys or agents. Iino name is x
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 3.11. Completion of this form is NOTa substitute forfiling 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): LVindivienat LJ Corporation or other privale group enlity J Government

it The following fee(s) are submitted: 4b. Payment of Pee(s): (Please first reapply any previously paid issue fee shown abovet
Issue Tee | Acheck is enclosed.

LY Publication Fee (No small entity discount permitted) LJ Payment by credit card. Form PTO-2038 is atlached.
(CF Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Lda. Applicant claims SMALL ENTITYstatus. See 37 CTR 1.27. LI b. Applicantis no longer claiming SMALL ENTITY status. See 37 CUR 1.27(¢)(2).

 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered altorney or agent; or ihe assignee or other party in
interest as shown bythe records of the United States Patent and Trademark Office.

Aulhucived Signature Date
  

Typed or printed name Registration No.
 

This collection of information is required by 37 CTR 1.311. The intormationis required to oblainorretain a benefit by the pablic whichis to file (and by the USPTO to process)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CPR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the conipleted application form te the USPTO. ‘Time will vary dependtin upon the individual case. Any comments on the amount of time you require to completethis form and/or suggestions for reducing this burden, should be sent tot ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandna, Virginia 22313-1450. DX NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1430.
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.

PTOL-85 (Rev. 08/07) Approved For use through 08/31/2010. OME 0651-0033 U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE.
LNITED STATES DEPARTMENT OF COMMERCE
Lnited States Patent and Trademark Office
Address: COMMISS IONER FOR PATENTS

FO Box 1450
Alexandnia, Virginia 72312-1450
WWW Dspl.20y

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

 
   

10/502,685 O7/27/2004 Nayna Govind 06275-410US | 7568

FISH & RICHARDSON P.C. PRYOR, ALTON NATHANIEL
P.O BOX 1022

MINNEAPOLIS, MN 55440-1022 me
DATE MAILED: 09/09/2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
{application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)}-272-7702. (Questionsrelating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s}

 
. we 10/502,685 GOVIND ETAL.

Notice of Aliowability Examiner Art Unit

ALTON N. PRYOR 1616

-- The MAILING DATE ofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin 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. Bd This communication is responsive to 6/24/09.

2. [X] The allowedclaim(s) isfare 25,30-35,45-52(claims renumbered 1-15).

3. LJ Acknowledgmentis made of a claim forforeign priority under 35 U.S.C. § 119(a)-(d) or ¢f).
a)O Al =b)D)Some* c)[) None of the:

1. 0 Certified copies of the priority documents have been received.

2. CF Certified copies of the priority documents have been received in Application No.

3. 1 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)).

* Certified copies notreceived:

Applicant has THREE MONTHS FROM THE “MAILING DATE”ofthis communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4, ] A SUBSTITUTE OATH OR DECLARATION mustbe submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. Cc CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.
(a) D0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948)attached

1) ( herete or 2)[[] to Paper No./Mail Date .

(b) (7 including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date :

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back} of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121 (d).

6. L.] DEPOSIT OF and/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. 0] Notice of References Cited (PTO-892) 5. 1] Notice of Informal Patent Application

2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. ZF] Interview Summary (PTO-413},
Paper No./Mail Date

4. 0 Information Disclosure Statements (PTO/SB/08), 7. CJ Examiner's Amendment(Comment
Paper No./Mail Date

4. (] Examiner's Comment Regarding Requirementfor Deposit 8. B] Examiner's Statement of Reasons for Allowance
of Biological Material

9. 7] Other .

fAlton N. Pryor/
Primary Examiner, Art Unit 1616

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notes6powabilty Part of Paper No./Mail Date 20090826
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Application/Control Number: 10/502,685 Page 2

Art Unit: 1616

The following is an examiner’s statement of reasons for allowance: The results

provided in the specification on pages 7-9 for the stability of the instant composition

overcomes any obviousness type rejection that could have been deduced from US

20030018019, US 6309623, WO 93/05765 and/or WO 93/11773. The claimed invention

is specific to chemical components and the amounts thereof.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Telephonic inquiry

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to ALTON N. PRYOR whose telephone numberis

(571)272-0621. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m..

lf attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 10/502,685 Page 3

Art Unit: 1616

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 Genter (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

‘Alton N. Pryor/
Primary Examiner, Art Unit 1616
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
Tinited States Patent and Trademark Office
Addvess: COMMISSIONER FOR PATENTS.

FO. Box 450
Alexandria, Virginia 2241 4-1450+
WiISTO,OE

 
BIB DATA SHEET

CONFIRMATION NO.7568

SERIAL NUMBER FILINGor371(c) GROUP ART UNIT ATTORNEY DOCKET
10/502 ,685 07/27/2004 06275-410US1

RULE

APPLICANTS

Nayna Govind, Loughborough, UNITED KINGDOM;
Maria Marlow, Loughborough, UNITED KINGDOM;

** CONTINUING DATA “ttttttttetstentt rentiie

This application is a 371 of PCT/SE03/00156 01/29/2003
es FOREIGN APPLICATIONS ERRECKKAREKKEREK KEKE KKK

SWEDEN 020031 2-7 02/01/2002

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Foreign Priory claimed=WAYes No STATEOR|SHEETS|TOTAL  |INDEPENDENT
35 USC 119(a-d) conditions met (A Yes LI No|UO) Metafter COUNTRY |DRAWINGS|CLAIMS CLAIMSAllowance
Verified and JALTON NATHANIEL
omen PRYORY UNITED 16 12 1

Acknowledged Examiners Signature KINGDOM

 

ADDRESS

FISH & RICHARDSON P.C.
P.O BOX 1022

MINNEAPOLIS, MN 55440-1022
UNITED STATES

Composition for inhalation

Q) All Fees

() 1.16 Fees (Filing)
FEES: Authority has been given in PaperFILING FEE :

RECEIVED. |No. to charge/oredit DEPOSIT ACCOUNT |[U 1.17 Fees (Processing Ext_of time)
for following: L) 1.18 Fees (issue}

Q) Other

QO Credit

 
BIB (Rev 05/07},
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification|,oso2685 GOVIND ET AL.

ALTON N PRYOR

ORIGINAL INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED
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Total Claims Allowed:

15
(Assistant Examiner)
‘ALTON N PRYOR?

Prmary Examiner.Art Unit 1616 8/26/09 0.G. Print Clain(s} 0.G. Print Figure

(Primary Examiner) (Date) none none

 
U.&. Patent and Trademark Office Part of Paper No, 20090626
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Application/Control No. Applicant(s}/Patent Under
Reexamination

Search Notes 10502685 GOVIND ET AL.

Examiner Art Unit

ALTON N PRYOR 1616

SEARCHED

                      
 

 

Class Subclass Date Examiner  

SEARCH NOTES

 

Search Notes Examiner

each inventor 7/31/08 fanp
Gonsulted with A. Marschel: decided 103 rejection should be reinstated 1/16/08
and 112 written description should be entered

Allowability Conference with Dr. Ardin Marscel and Sreeni Marschel- 8/20/09
Decision wasto allow the application.

INTERFERENCE SEARCH

|Class|CSubclass|Cate|Examiner
165, 463 8/25/09|anp
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Applicant :
Serial No. :

Filed

Title

Attorney’s Docket No.: 06275-0410081 / 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Nayna Govindetal. Art Unit : 1616
10/502,685 Examiner : Alton Nathaniel Pryor

: July 27, 2004 Conf, No. : 7568
: COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL AMENDMENT

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

T hereby certify that this paper was filed with the Patent and Trademark
Office using the EFS-WEB system on this date: August 21, 2009
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Applicant : Nayna Govind et al. Attorneys Docket No.: 06275-0410U81 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 2ofS

Amendmentsto the Claims:

Thislisting of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1—24 (Canceled)

25. (Currently amended) A pharmaceutical composition comprising fermoterol fumarate

dihydrate, budesonide, 1,1,1,2,3,3,3-heptafluoropropane (HFA227), PVP K25 (polyvinyl

pyrrolidone with an approximate molecular weight of 30,000)pehsinylpyrrelidene(PVP), and

PEG-1000 (polyethylene glycol with an average molecular weight of 1,000), wherein the

formoterol fumarate dihydrate is present at a concentration of 0.09 mg/ml, the budesonideis

present at a concentration in the range of 1 mg/ml to 8 mg/ml, the PVP K25is present at a

concentration of 0.001% ww, and the PEG-1000 is present at a concentration of 0.3% w/w.

26 -29 (Canceled)

30. (Currently amended) A pharmaceutical composition according to claim 25, in which

the formoterol fumarate dihydrate isinthe-fere-efthe R, R-cnantiomer.

31. (Currently amended) A pharmaceutical composition according to claim 25, in which

the budesonide is #the-ferm-efthe 22R-epimer.

32. (Currently amended) A method oftreating [[the]] symptoms ofa respiratory

disorder, comprising administering to a patient [[a]] thepharmaceutical composition according to

claim 25, wherein the respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary

disease (COPD).
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Applicant : Nayna Govind et al. Attorneys Docket No.: 06275-0410U81 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 3of 8

33. (Previously presented) The method of claim 32, wherein the respiratory disorder is

asthma.

34. (Previously presented) The method of claim 32, wherein the respiratory disorderis

rhinitis.

35, (Previously presented) The method of claim 32, wherein the respiratory disorderis

COPD.

36 —44 (Canceled)

45. (Currently amended) A pharmaccutical composition comprising formotcrol fumarate

dihydrate, budesonide, HFA227, PVP K25 , and PEG-1000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0,09 mg/ml, the budesonide is presentat a

concentration of | mg/ml, the PVP K25 is present at a concentration of 0.001% w/w, and the

PEG-1000 is present at a concentration of 0.3% w/w.

46. (Currently amended) A pharmaceutical composition comprising formoterol fumarate

dihydrate, budesonide, HFA227, PVP_K25, and PEG-1000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0,09 mg/ml, the budesonide is presentat a

 

concentration of 2 mg/ml, the PVP_K25 is present at a concentration of 0.001% wav,and the

PEG-1000 is present at a concentration of 0.3% w/w.

47. (Currently amended) A pharmaceutical composition comprising formoterol fumarate

dihydrate, budesonide, HFA227, PVP_K25, and PEG-1000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is present at a
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Applicant : Nayna Govind et al. Attorneys Docket No.: 06275-0410U81 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 4of5

concentration of 4 mg/ml, the PVP_K25 is present at a concentration of 0.001% w/w, and the 

PEG-1000 is present at a concentration of 0.3% w/w.

48, (Currently amended) A pharmaccutical composition comprising formoterol fumarate

dihydrate, budesonide, HFA227, PVP_K25, and PEG-1000, wherein the formoterol fumarate
 

dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is present at a

concentration of 8 mg/ml, the PVP K25is present at a concentration of 0.001% ww, and the

PEG-1000 is present at a concentration of 0.3% w/w.

49, (Previously presented) The method of claim 32, wherein the concentration of

budesonide is | mg/ml.

50. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 2 mg/ml.

51. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 4 mg/ml.

52. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 8 mg/ml.
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Applicant : Nayna Govind et al. Attorneys Docket No.: 06275-0410U81 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : SofS

REMARKS

Applicants thank the Examiner for telephoning Applicants’ undersigned representative on

August 18 and 20, 2009, respectively, to propose the amendments reflected above. Applicants

agreed to file the amendments as this Supplementary Amendment. Uponentryofthe

amendment, claims 25, 30-35, and 45-52 will be pending, claim 27 having been newly canceled.

Applicants reserve the right to pursue claims with broader scope in a continuation application.

Independent claims 25 and 45-48 are amended to incorporate the limitation of claim 27 (now

canceled). Claims 30-32 are amended in accordance with suggestions from the Examiner; these

amendments to claims 30-32 do not affect their scope. Applicants understand that this

amendmentputs all of the claims in condition for allowance, and such action is requested.

It is believed that no fees are due. Please apply any charges or credits to deposit

account 06-1050.

Respectfully submitted,

Date: August 21, 2009 /Janis K. Fraser/
Janis K. Fraser, Ph.D., J.D.
Reg. No. 34,819

Fish & Richardson P.C.

Customer Number 26164

Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22253 108.doc
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PATENT APPLICATION FEE DETERMINATION RECORD[|Avpication or Docket Number [Filing Date
Substitute for Form PTO-875 10/502,685 07/27/2004
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Attorney’s Docket No.; 06275-0410US1 / 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. Art Unit: 1616
Serial No. : 10/502,685 Examiner : Alton Nathaniel Pryor
Filed » July 27, 2004 Conf. No. : 7568
Title : COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandna, VA 22313-1450

AMENDMENTIN REPLY TO ACTION OF JANUARY 27, 2009

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

l hereby certify that this paper was filed with the Patent and Trademark
Office using the EFS-WEB system on this date: (VG 4 2-v 2005
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Applicant : Nayna Govindet al. Attorney’s Docket No.: 06275-0410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 2ofs

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1 — 24 (Canceled)

25. (Currently amended) A pharmaceutical composition comprising formoterol fumarate

dihydrate, budesonide, 1.1,1,2.3,3,3-heptafluoropropane (HFA227), polyvinylpyrrolidone (PVP),

and PEG-1000 (polyethylene glycol with an average molecular weight of 1,000), wherein the

formoterol fumarate dihydrate ispresent at a concentration of 0.09 mg/ml, the budesonide is

present at a concentration in the range of 1 mg/ml to 8 mg/ml, the PVP is present at a

concentration of 0.001%w/w, and the PEG-1000Q is present at a concentration of 0.3% w/w.

 

  

 

 

26. (Canceled)

27. (Currently amended) A pharmaceutical composition according to claim 25, in which

the PVP is PVP K25 (PVP with an approximate molecular weight of 30,000}.

28 — 29 (Canceled)

30. (Previously presented) A pharmaceutical composition according to claim 25, in

which the formotero! fumarate dibydrateis in the form of the R, R-enantiomer.
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Applicant : Nayna Govindet al. Attorney's Docket No.: 06275-04L0US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : Fof8

31. (Previously presented) A pharmaceutical composition according to claim 25, in

which the budesonide is in the form of the 22R-epimer.

32. (Previously presented) A method oftreating the symptomsofa respiratory disorder,

comprising administering to a patient a pharmaceutical composition according to claim 25,

wherein the respiratory disorder is asthma,rhinitis, or chronic obstructive pulmonary disease

(COPD).

33. (Previously presented) The method of claim 32, wherein the respiratory disorder is

asthma.

34, (Previously presented) The method of claim 32, wherein the respiratory disorderis

rhinitis.

35, (Previously presented} The method of claim 32, wherein the respiratory disorderis

COPD.

36-44 (Canceled)

45. (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formotero! fumarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonideis present at a concentration of 1 mg/ml, the

PVPis present at a concentration of 0.001% w/w, and the PEG-1000is present at a concentration

of0.3% wAw,

46. (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formoterol fumarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 2 mg/ml, the
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Applicant : Nayna Govind ctal. Attorney’s Docket No.: 06275-0410US1 / 100629-1P US
Serial No. : 16/502,685
Filed : July 27, 2004
Page : 4o0f8

PVPis present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% wiw.

47, (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formoterol fumarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonideis present at a concentration of 4 mg/ml, the

PVPis present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% wiw.

48. (New) A pharmaceutical composition comprising formotero] fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formoterol fumarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 8 mg/ml, the

PVPis present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% w/w. .

49. (New) The method of claim 32, wherein the concentration ofbudesonide is 1 mg/ml.

50. {New) The method of claim 32, wherein the concentration ofbudesonide is 2 mg/ml.

51. {New) The method of claim 32, wherein the concentration ofbudesonide is 4 mg/ml.

52. (New) The method of claim 32, wherein the concentration ofbudesonide is 8 mg/ml.
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Applicant : Nayna Govind et al. Attorney’s Docket No.; 06275-0410US1 / 100629-1P US
Serial No. : 10/502,685
Filed > July 27, 2004
Page : 5of8

REMARKS

lL. Claim Status:

Uponentry of the above amendments, claims 25, 27, 30-35, and 45-32 will be pending in

the application, Claims 25 and 27 have been amended. Claims 45-52 are new. Claims 1-3, 5-9,

12-24, 26, 28-29, and 36-44 have been newly canceled. Claims 4 and 10-11 were canceled

previously.

Claim 25 has been amendedto a) limit PEG to PEG-1000 (supported at page 4, line 16 of

the specification); b) spell out the full chemical names of HFA227, PVP, and PEG (supported in

the specification at page 1, line 24; in previously entered claim 1; and in Exhibits A-C of the

communication filed on April 30, 2008); and c) limit the concentrations of formoterol fumarate

dihydrate, PVP, and PEG-1000, while expressing the concentration of budesonide as a range

instead of a single concentration (supported in the specification at page 5, lines 15-20, as well as

in previously entered claims 40 and 29). Claim 27 has been amendedto include a description of

the term “PVP K25.” Support for this amendment can be found in previously entered claim 3,

Support for new claims 45-52 can be found throughoutthe specification,especially at

page 5, lines 18-20, and and the tables on pages 6 and 8.

No new matter has been added through these amendments.

Il. Claim Rejection under 35 U.S.C. §112, First Paragraph (Written Description):  

Claims 1-3, 5-9, and 12-24 remain rejected for allegedly failing to comply with the

wnitten description requirement of 35 U.S.C. $112, first paragraph. Accordingto the Office:

“(njo description ofsolvate salt of formoterol[is] provided in the specification” (Office Action,

page 2). Applicants do not concede that the claims lack written description for this or any other

reason, and in fact point out that formoterol fumarate dihydrate (a solvate of a salt of formoterol)

is disclosed in numerousplaces in the specification (e.g., at page 5, lines 14-18). However,

solely in the interest of furthering prosecution, Applicants have canceled claims 1-3, 5-9, and 12-

24, rendering the rejection of these claims moot. The remaining claims, all of which recite

formoteral fumarate dihydrate in particular, were not rejected for lack of written description.
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Applicant : Nayna Govind et al, Attomey’s Docket No.: 06275-0410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 6o0f8

III. Claim Rejection under 35 U.S.C. $112,First Paragraph (Enablement):

Claims 1-3, 5-9, and 12-24 remain rejected for allegedly failing to comply with the

enablement requirement of 35 U.S.C. §112,first paragraph. According to the Office: “the

specification, while being enabled for compositions comprising components formotero! fumarate

d[iJhydrate, does not reasonably provide enablement for compositions comprising solvates and

salts of formoterol.” (Office Action, page 3). Applicants do not concede that the claimsare not

enabled for the reason of record or any other reason. However, solely in the interest of

furthering prosecution, Applicants have canceled claims 1-3, 5-9, and 12-24, rendering the

rejection of these claims moot. The remaining claims recite formotero] fumarate dihydrate; the

enablement of this claim element has been acknowledged by the Office (vide supra).

IV. Claim Rejection under 35 U.S.C. §103(a):

Claims 1-3, 5-9, and 12-44 are rejected under 35 U.S.C. §103(a) as being allegedly

obvious over U.S. Patent App. Pub. No. 2003/0018019 to Meade et al. (“Meade”) and U.S.

Patent No. 6,309,623 to Weers (“Weers”). Claims 1-3, 5-9, and 12-24, 26, 28-29, and 36-44

have been canceled, making the rejection moot with respect to these claims. As to the remaining

claims, Applicants respectfully traverse the rejection in light of the above amendments and for

the reasons provided below.

In response to the Office Action of January 29, 2007, Applicants submitted (on

August 21, 2007) amendments, arguments, and a declaration under 37 C.F.R. $1.132 from the

inventor with supplemental data. Despite this, the Office has maintained the rejection under 35

U.S.C. §103{a).

According to the Office Action {at page 8):

“With respect to the experimental results provided by the Applicants, the
claims are much broader than what are being interpreted as unexpected results.
Since dispersion results are concentration dependent as wel] as shownin the
specification, the claims would overcomethe 103 rejection to the extent of the
unexpected data provided by the Applicants.” (emphasis added}
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Apphcant : Nayna Govind etal. Attorney’s Docket No.: 06275-0410US1 / 100629-1P US
Serial No. : 10/502,685

Filed : July 27, 2004
Page : Fofs

The Office Action at page 8 provides a list of four aspects of the claims considered by the

Office to be broader in scope than the unexpected results provided by the Applicants.

Applicants’ remarks on the four aspects follow:

1} The Office Action alleges that “formoterol fumarate dehydrate”is used in all

formulations, whereas the claims recite "formoterol or a salt thereof, or a solvate of a salt

thereof.” The claims as presently amendedall recite “formoterol fumarate dihydrate.”

2) The Office Action alleges that “the specification at page 5 states that only 0.001 %

PVPis used in all formulations.” Applicants respectfully disagree. The description on page 5 to

which the Office Action refers is of a formulation used for an “initial evaluation”(see page 5,

line 11). As is clear from the experiments described on pages 6-12 and in Figures 2-6, several

different PVP concentrations were used in further evaluations. Nevertheless, the issue is mootin

light of the current amendments.

3) The Office Action alleges that a} PEG-1000 is used in all formulations, whereas the

claims recite PEG broadly; and b) PEG 1000is used only at 0.1 % w/w or 0.3% w/winall of the

formulations, whereas the claims do not recite the amount of PEG used. While not conceding

that these observations are pertinent to the issue of whether the claims are commensurate in

scope to the unexpected results, Applicants have, in the interest of obtaining allowance,

incorporated both of the above limitations into the claims.

4) The Office Action points out that the formulations disclosed in the specificationat

page § utilized 0.09 mg/ml formoterol fumarate dihydrate. Applicants do not agree that this

observation has any relevance to the issue of whether the claims are commensuratein scope to

the unexpected results. However,to facilitate rapid allowance of the claims, Applicants have

amended the claims to specify the concentration of formoterol fumarate dihydrate.

In view of the foregoing, Applicants submit that the issues raised in the Office Action

have been fully met, and respectfully request that the rejection of the claims under 35 U.S.C.

§103(a} be reconsidered and withdrawn.
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The fee in the amount of $130.00 for Petition for One Month Extension of Time is being

paid concurrently herewith on the Electronic Filing System (EFS) by way of Deposit Account

authorization. Apply any other charges or credits to deposit account 06-1050, referencing

Attorney Docket No. 06275-0410US1.

 
 

Date:

amis K. Fraser, PhiD.
Reg. No. 34,819
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Application No. Applicant(s)

10/502,685 GOVIND ET AL.

Office Action Summary Examiner Art Unit
ALTON N. PRYOR 1616 po

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVERIS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). Inno event, however, may a reply be timely filed

after SIX (6) MONTHSfrom the mailing date of this communication.
- IF NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than thres months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment, See 37 CFR 1.704(b).

Status

1)&] Responsive to communication(s) filed on 31 October 2008.
2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Sincethis applicationis in condition for allowance exceptfor formal matters, prosecution as to the merits is

closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)>] Claim(s) 1-3,5-9 and 12-44 is/are pending in the application.
4a) Of the above claim(s) isfare withdrawn from consideration.

5)L] Clain(s) is/are allowed.
6)E) Claim(s) 1-3,5-9,12-44 is/are rejected.
7)L] Claim(s)__ is/are objectedto.
80] Claim(s)___—_—_are subject to restriction and/or election requirement.

Application Papers

9)LJ The specification is objected to by the Examiner.
10)L] The drawing(s)filed on isfare: a)L] accepted or b)L] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s} be held in abeyance. See 37 CFR 1.85{a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)L] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119{a)-(d) or(f).
aJLDJAl bj] Some * oc) Noneof:

1.) Certified copies of the priority documents have been received.
2.1.) Certified copies of the priority documents have been received in Application No.
3.L] Copies ofthe certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.
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Application/Control Number: 10/502,685 Page 2

Art Unit: 1616

DETAILED ACTION

Applicant's arguments with respect to claims have been considered but are moot

in view of the new ground(s) of rejection.

Ciaim Rejections - 35 USC § 112

Applicant's arguments with respect to claims have been considered but are moot

in view of the new ground(s) of rejection. Previous rejections not addressed below have

been withdrawn.

Claims are rejected under 35 U.S.C. 112, first paragraph, as failing to

comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to

reasonably convey to one skilled in the relevant art that the inventor(s), at the

time the application was filed, had possession of the claimed invention. No

description of solvate salt of formoterol provided in the specification.

Determination of Claim Scope

Claims 1-3,5-9,12-24 of the instant application claim a pharmaceutical

composition comprising formoterol or salt thereof or a solvate of a salt thereof in claim 1

of the instant application.

Review ofApplicants’ Disclosure

The instant specification does not disclose, to which solvates of a salt of

formoterol Applicants are referring. Applicants’ specification does not disclose how to

make any particular solvate of a salt of formoterol nor do Applicants depict chemical

structures of formoteroal as any particular solvate of a salt in their disclosure.

232



233

Application/Control Number: 10/502,685 Page 3

Art Unit: 1616

Possession Based on Ordinary Skilledwoos Determination/ State of the Prior

It is generally accepted in the art that the formation of a particular solvate of a

salt for a given compound or series of compounds is unpredictable (see Vippagunta et

al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 18), therefore,

the generic reference to a solvate of a salt of formoterol in the instant specification does

not provide adequate written support for claims drawn to any solvate of a salt of this

compound. An ordinary skilled artisan would conclude that Applicants were not in

possession of any particular solvate of a salt of any of the compounds of corresponding

to formoterol of the claimed composition. Furthermore, because Applicants’ generic

reference to solvate of a salt of formoterol does not permit the ordinary skilled artisan to

clearly envisage what specific formoterol were in Applicants’ possession, the only

reasonable conclusion said artisan would make was that Applicants were not in

pessession of solvate of a salt of formotero] and had not reduced to practice the

preparation, isolation, and characterization of said solvates.

The remaining claims are rejected as depending from a rejected claim.

Claims 1-3,5-9,12-24 are rejected under 35 U.S.C. 112, first paragraph,

because the specification, while being enabling for compositions comprising

components formoterol fumarate dehydrate, does not reasonably provide

enablement for compositions comprising solvates of salts of formoterol. The

specification does not enable any person skilled in the art to which it pertains, or with
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which it is most nearly connected, to make the invention commensurate in scope with

these claims.

An analysis based upon the Wands factors is set forth below.

To be enabling, the specification of a patent must teach those skilled in the art

how to make and use the full scope of the claimed invention without undue

experimentation. In Genentech Inc. v. Novo Nordisk 108 F.3d 1361, 1365, 42 USPQ2d

1001, 1004 (Fed. Cir. 1997); In re Wright 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513

(Fed. Cir. 1993),. See also Amgen inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1212, 18

USPQ2d 1016, 1026 (Fed. Cir. 1991); in re Fisher 427 F.2d 833, 839, 166 USPQ 18, 24

(CCPA 1970). Further, in fn re Wands 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed.

Cir. 1988) the court stated:

Factors to be considered in determining whether a disclosure would
require undue experimentation have been summarized by the board in Ex parte
Forman (230 USPQ 546, 547 (Bd Pat App Int 1986)). They include (1) the
quantity of experimentation necessary, (2) the amount of direction or guidance
presented, (3) the presence or absence of working examples, (4) the nature of
the invention, (5) the state of the prior art, (6) the relative skill of those in the art,
(7) the predictability or unpredictability of the art and (8) the breadth of the
claims.

Breadth ofClaims

Applicants’ claims are broad with regards to the subgenera of formoterol

solvates.

Nature of the invention/State of the Prior Art

Claims 1-3,5-9,12-44 of the instant application which claim a pharmaceutical

composition comprising budesonide, HFA 227, PVP, PEG and formoterol or a salt
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thereof or a solvate of a salt thereof is representative of the nature of Applicants’

invention. It is generally accepted in the art that the formation of a particular solvate or

hydrate for a given compoundor series of compounds is unpredictable (see Vippagunta

et al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 11 and 18).

Level ofOne ofOrdinary Skill & Predictabiltty/Unpredictability in the Art

The level of a person of ordinary skill in the art is high, with ordinary artisans

having advanced medical and/or scientific degrees (e.g. M.D., Ph.D., Pharm. D. or

combinations thereof). There is a general lack of predictability in the pharmaceutical

art. In re Fisher, 427, F. 2d 833, 166, USPQ 18 (CCPA 1970). Theart is especially

unpredictable with regards to the existence and formation of particular polymorphs and

pseudopolymorphs (e.g. hydrates and solvates) of chemical compounds, as set forth

above by the teachings of Vippagunta etal.

Guidance/Working Examples

Applicants provide no guidance or working examples about the preparation of

any solvate of a salt of formoterol.

In conclusion, the specification, while being enabling for compositions comprising

budesonide, HFA 227, PVP, PEG and formoterol fumarate dihydrate, does not

reasonably provide enablement for compositions comprising solvate of salt of

formoterol.

Ciaim Rejections - 35 USC § 103
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The following is a quotation of 35 U.S.C. 103({a) which forms the basis forall

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 mannerin which the invention was made.

Claims 1-3,5-9,12-44 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Meadeet al (US 20030018019; 1/23/03) and Weers et al (US 6309623; 10/30/01).

Meade teaches a pharmaceutical composition comprising anticholinergics,

corticosteroids including budesonide, and betamimetics including formoterol. See

abstract, paragraphs 3-5,16. Meade teachesthat the formoterol can exist in the form of

formoterol fumarate and as the enantiomeric salt of R,R stereoisomer. See paragraphs

9-12. Meade teaches that budesonide can be present in the form its enantiomers,

mixture of enantiomers, or in the form of racemates. See paragraph 20. Meade teaches

that propellant gas such as HFA 227, co-solvent such as polyethylene glycol (PEG),

and surfactants such as polyvinylpyrrolidone (PVP) can be added the composition. See

paragraphs 14 and 50. Meade teaches that the pharmaceutical composition is used to

treat diseases of the respiratory tract such as asthma and chronic obstructive

pulmonary disease (COPD). See paragraph 18. Meade doesnot teach 1) an

exemplified a pharmaceutical composition comprising budesonide (also 22R epimer),

formoterol, HFA227, PEG, and PVP and administering the composition to a patient

having a respiratory disorder; 2) the instant types of PEG such as PEG 1000 and PVP

such as PVP K25, 3) the instant amounts of PVP and PEG. Weers teaches that drugs

such as budesonide and formoterol are administered to patients for the treatment of
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respiratory disorders. See column 19 lines 30-67, claims 72,74 ,87. It would have been

obvious to one having ordinary skill in the art to have modified the invention of Meade to

additionally administer the pharmaceutical composition to a patient for the treatment of

respiratory disease. One would have been motivated to do this since Weers teaches

that drugs such as budesonide and formoterol are administered to said patients for

treatment of respiratory disorders. An artisan would have been expected to arrive at the

instant composition comprising budesonide, formoterol, HFA227, PEG, and PVP since

the composition is suggested by Weers and would have been expected to function

effectively in the treatment of respiratory disorders. Also note that it would have been

obvious to employ the 22R epimer of budesonide since Meade teaches that budesonide

can be presentin the form its enantiomers, mixture of enantiomers, or in the form of

racemates (which includes the 22R epimer) of budesonide. It would have been obvious

to an artisan to employ PEG-1000 and PVP K25at the time of the prior art invention in

place of PEG and PVP. One would have been motivated to do this with an expectation

of success because PEG-1000is structurally similar to PEG and PVP 25Kis structurally

similar to PVP 25K. Note, in the absence of unexpected results structurally similar

compounds belonging to the same family are expected to possess similar chemical and

physical properties, and thus yield similar results. With respect to the instant amounts of

PEG (0.05 - 0.35 % wiw) and PVP (0.0005 — 0.5%wiw), one would have been

expected to determine the optimum amount of PVP and PEG (which may havefallen

within the instant range). One would have been motivated to do this because optimum
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amounts of excipients (solvents, surfactants, etc.) enhance the effectiveness / delivery

of the active ingredients.

With respect to the experimental results provided by the Applicants, the claims

are much broader than whatare being interpreted as unexpected results. Since

dispersion results are concentration dependent as well as shownin the specification,

the claims would overcome the 103 rejection to the extent of the unexpected data

provided by the Applicants.

Below are aspects of the claims that are far broader in scope than the results

provided by the Applicants:

1) The claims recite “formoterol or a salt thereof, or a solvate of a salt

thereof” . However, the specification at page 5 recites that “formoterol fumarate

dehydrate’is usedin all formulations. The claim are not commensurate in scope with

the unexpected results.

2) The claims recite that PVP is used in the concentration range of 0.001%to

0.01% w/w when the budesonide is present at 4 mg/ml and 8 mg/ml, 0.0001% to

0.001% w/w when the budesonideis present at 1 mg/ml. The concentration of PVP

used is 0.001 % w/w when the budesonideis present at 2 mg/ml. However, the

specification at page 5 states that only 0.001% PVPis usedin all formulations. The

claim is not commensurate in scope with the unexpected results.

3) Many of the claims recite PEG broadly. However, the specification at page

5 states the use of PEG-1000in all formulations. The PEG 1000is only used at 0.1%

w/w or 0.3% w/w in all of the formulations. On the other hand, many of the claims do not
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recite the amount of PEG 1000 actually used. The claims are not commensurate in

scope with the unexpected results.

4) Manyof the claims recite the use of formoterol fumarate dihydrate without

specifying an amount. However, the specification at page 5 states the use of 0.09 %

w/w formoterol fumarate dehydrate in all formulations. The claims are not

commensurate in scope with the unexpected results.

Telephonic inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Alton N. Pryor whose telephone numberis 571-272-

0621. The examiner can normally be reached on 8:00 a.m.- 4:30 p.m..

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

supervisor, Sreeni Padmanabhan can be reached on 571-272-0629. The fax phone

numberfor 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 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).
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‘Alton N. Pryor/
Primary Examiner, Art Unit 1616
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Filed

Title

Altormey’s Docket No.; 06275-0410U8 1 / 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Nayna Govindetal. Art Umt : 1616
10/302,685 Examiner : Alton Pryor

: July 27, 2004 Cont. No. : 7568
; COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT IN REPLY TO ACTION OF AUGUST 1, 2008 

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

[hereby certify that this paper was filed with the Patent and Trademark
Office using the EFS-WEB system on this date: October 31, 2008
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Amendments to the Claims:

This listing of claims replacesall prior versions and listings of claims in the application:

Listing of Claims:

1. (Currently amended} A pharmaceutical composition comprising formoterol or a salt

er-sobvete thereof, or a solvate ofa salt thereof; budesonide; 1,1,} ,2,3,3,3-heptatluoropropane
(HFA227); polyvinylpyrrolidone (PVP) and polyethylene glycol (PEG), wherein the PVP is

present at a concentration of 0.001% w/w to 0.01% w/w and the budesonideis present at a

concentration of 4 mg/ml.

2. (Previously presented) A pharmaccutical composition according to claim | wherein

the PEGis present at a concentration from about 0.05 to about 0.35%w/w.

3. (Previously presented) A pharmaceutical composition according to claim 1 in which

the PVP is PVP K25 (PVP with an approximate molecular weight of 30,000),

4. (Canceled)

5. {Previously presented) A pharmaceutical composition according to claim | in which

the PEG is PEG 1000 (PEG with an average molecular weight of 1000).

6. (Previously presented) A pharmaceutical composition according to claim 1] in which

the PEG is present at a concentration of 0.3% w/w.

7, (Currently amended) A pharmaceutical composition according to claim 1] in which

formotero] is in the form of#s-fumaratedibyderatea salt.

246



247

Applicant : Nayna Govind etal. Attorney’s Docket No.: 06275-0410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 30f9

8. (Currently amended) A pharmaceutical composition according te claim 1 in which

the formoterol or salt eeseb-ate thereof, or solvate of a salt, is in the form of the R, R-

enantiomer.

9, (Previously presented) A pharmaceutical composition according to claim | in which

the budesonideis in the form of the 22R-epimer.

10-11. (Canceled)

12. (Previously presented) A method oftreating the symptomsofa respiratory disorder,

comprising administering to a patient a pharmaceutical composition according to claim |,

wherein the respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary disease

(COPD).

13. (Previously presented) The method of claim 12, wherein therespiratory disorderis

asthma.

14. (Previously presented) The method of claim 12, wherein the respiratory disorderis

rhinitis.

15, (Previously presented) The method of claim 12, wherein the respiratory disorderis

COPD.

16, (Currently amended} A pharmaceutical composition comprising formoterol, or a salt

ercelvate thereof, or a solvate ofa salt thereof, budesonide; HFA227; PVP; and PEG, wherein

the PVPis present at a concentration of 0.001% w/w and the budesonideis presentat a

concentration of 2 mg/ml.
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17. (Currently amended) A pharmaceutical composition comprising formoterol, or a salt

etsolvate thereof, or a solvate of a salt thereof; budesonide; HFA227; PVP; and PEG, wherein

the PYP is present at a concentration of 0.001% w/w to 0.01%w/w and the budesonideis present

at a concentration of 8 mg/ml.

18. (Currently amended) A pharmaceutical composition comprising formoterol, or a salt

stsebrate thereof, or a solvate of a salt thereof, budesonide; HFA227; PVP; and PEG, wherein

the PVP is present at a concentration of 0.0001% to 0.001% w/w and the budesonide is presentat

a concentration of 1 mg/ml.

19, (Previously presented) The pharmaceutical composition of claim 1, wherein the

concentration of PVP is 0.001% or 0.01% ww.

20. (Previously presented) The pharmaceutical composition of claim 1, wherein the

concentration of PVP 1s 0.001% w/w.

21. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001%or 0.01% wéw.

22. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% w/w.

23, (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.0001%, 0.0005%, or 0.001% w/w.

24. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PYP is 0.001%w/w.

248



249

Applicant : Nayna Govind et al. Attomey’s Docket No.: 06275-0410U81 / 190629-1P US
Serial No. : 10/502,685

Filed : July 27, 2004
Page : Sof9

25. (new) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG, wherein the PVPis present at a concentration of 0.001%

w/w to 0.01% w/w, and the budesonide is present at a concentration of 4 mg/ml.

26. (new) A pharmaceutical composition according to claim 25, wherein the PEG is

present at a concentration from about 0.05 to about 0.35% w/w,

27. (new) A pharmaceutical composition according to claim 25, in which the PVPis

PVP K25.

28. (new) A pharmaccutical composition according to claim 25, in which the PEG is

PEG 1600.

29. (new) A pharmaceutical composition according to claim 25, in which the PEG is

present at a concentration of 0.3%w/w.

30. (new) A pharmaceutical composition according to claim 25, in which the formoterol

fumarate dihydrate is in the form of the R, R-enantiomer.

31. (new) A pharmaceutical composition according to claim 25, in which the

budesonide is in the form of the 22R-epimer.

32. (new) A method of treating the symptomsof a respiratory disorder, comprising

administering to a patient a pharmaceutical composition according to claim 25, wherein the

respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary disease (COPD).

33. (new) The method of claim 32, wherein the respiratory disorder is asthma.
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34. (new) The method of claim 32, wherein the respiratory disorder is rhinitis.

35. (new) The method of claim 32, wherein the respiratory disorder is COPD,

36. (new) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesomde, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.001%

w/w, and the budesonide is presentat a concentration of 2 mg/ml.

37, (new) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG, wherein the PVPis present at a concentration of 0.001%

w/w to 0.01% w/w, and the budesonide is present at a concentration of 8 mg/ml.

38. (new) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG, wherein the PVPis present at a concentration of 0.0001%

to 0.001% w/w, and the budesonideis present at a concentration of 1 mg/ml.

39, (new) The pharmaceutical composition of claim 25, wherein the concentration of

PYP is 0.001%or 0.01% w/w,

40. (new) The pharmaccutical composition of claim 25, wherein the concentration of

PYPis G.001% w/w.

41. (new) The pharmaceutical composition of claim 37, wherein the concentration of

P¥P is 0.001% or 0.01% w/w.

42. (new) The pharmaceutical composition ofclaim 37, wherein the concentration of

PYP is 0.001% w/w.
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43. (new) The pharmaceutical composition of claim 38, wherein the concentration of

PVPis 0,0001%, 0.0005%, or 0.001% w/w.

44, (new) The pharmaceutical composition of claim 38, wherein the concentration of

PYP is 0.001% w/w.
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REMARKS

Upon entry of the above amendment, claims 1 - 3, 5 - 9, and 12 - 44 will be pending,

claims 25 - 44 having been newly added. The amendments to claims 1, 7, 8, 16, 17, and 18 are

supported in the specification at page 2, lines 7 - 15. New claims 25 - 44 are supported by

claims 1 -3, 5 - 9 and 12 - 24,respectfully, and by the specification at, e.2., page 2, lines 7 - 9.

No new matter has been added.

Applicants note with appreciation that all previous rejections have been withdrawn.

Claims 1 - 3, 5-9, and 12 - 24 were newly rejected under 35 U.S.C. § 112, paragraph 1, for lack

of written description and lack of enablement, based on the inclusionof solvates of formoterolin

the claims.' Although Applicants disagree with the rejection, in an effort to movethis

application to allowance, Applicants have amended claims 1 - 3, 5, 6, 8, 9, and 12 - 24 to havea

scope the Examiner indicatessatisfies the written description and enablement requirements:

where the formoterol ingredient is limited to formoterolor a salt thereof or a solvate ofa salt.

Claim 7 now recites that formoterol is in the form of a salt, so it also should be allowable. New

claims 25 - 44 all specify a single disclosed species, formoterol fumarate dihydrate.

Applicants submit that all of the claims satisfy the written description and enablement

requirements. Withdrawalof the rejections and prompt allowanceis respectfully requested.

’ Applicants point out claim 7 does not (and did not prior to amendment) encompasssolvates of formoterol perse,
80 was apparently included in these rejections in error.
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The $1920.00 for the required fee for excess claims is being paid on the electronic filing

system by deposit account authorization. Apply any other charges or credits to depusit

account 06-1050.

Respectfully submitted,
a

a
Mee f —

s\4Qo
Janis K. Fraser, Ph.D., J.D. ~-
Reg. No. 34,819

   
oC 1 ;baldst, 31, 2.008 .

Fish & Richardson P.C.

Customer No.: 26164

Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22059052doc
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Application No. Applicant(s)

10/502,685 GOVIND ET AL.

Office Action Summary Examiner Art Unit
ALTON N. PRYOR 1616 po

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVERIS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). Inno event, however, may a reply be timely filed

after SIX (6) MONTHSfrom the mailing date of this communication.
- IF NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than thres months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment, See 37 CFR 1.704(b).

Status

1)&] Responsive to communication(s) filed on 30 Aprit 2008.
2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Sincethis applicationis in condition for allowance exceptfor formal matters, prosecution as to the merits is

closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)D] Claim(s) 1-3,5-9 and 12-24 is/are pending in the application.
4a) Of the above claim(s) isfare withdrawn from consideration.

5)L] Clain(s) is/are allowed.
6)E) Claim(s) 1-3,5-9,12-24 is/are rejected.
7)L] Claim(s)__ is/are objectedto.
80] Claim(s)___—_—_are subject to restriction and/or election requirement.

Application Papers

9)LJ The specification is objected to by the Examiner.
10)L] The drawing(s)filed on isfare: a)L] accepted or b)L] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s} be held in abeyance. See 37 CFR 1.85{a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)L] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)L] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119{a)-(d) or(f).
aJLDJAl bj] Some * oc) Noneof:

1.) Certified copies of the priority documents have been received.
2.1.) Certified copies of the priority documents have been received in Application No.
3.L] Copies ofthe certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1] Natice of References Cited (PTO-892} 4) oO Interview Summary (PTO-413}
2} [J Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __.
3) [1] information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice ofInformal Patent Application

Paper No(s)/Mail Date ; 6)L] other: .

 
U.S, Patent and Trademark Office

PTOL-326 (Rev. 06-06} Offica Actionsome Part of Paper No.Mail Date 20080731
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Application/Control Number: 10/502,685 Page 2

Art Unit: 1616

DETAILED ACTION

Applicant's arguments with respect to claims have been considered but are moot

in view of the new ground(s) of rejection. Previous rejections not addressed below have

been withdrawn.

Claims are rejected under 35 U.S.C. 112, first paragraph, as failing to

comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to

reasonably convey to one skilled in the relevant art that the inventor(s), at the

time the application was filed, had possession of the claimed invention.

Determination of Claim Scope

Claims 1-3,5-9,12-24 of the instant application claim a pharmaceutical

composition comprising formoterol solvates in claim 1 of the instant application.

Review ofApplicants’ Disclosure

The instant specification does not disclose, to which solvates of formoterol

Applicants are referring. Applicants’ specification does not disclose how to make any

particular solvate or hydrate of formoterol nor do Applicants depict chemical structures

of formoterol as any particular hydrate or solvate in their disclosure.
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Application/Control Number: 10/502,685 Page 3

Art Unit: 1616

Possession Based on Ordinary Skilledwoos Determination/ State of the Prior

It is generally accepted in the art that the formation of a particular solvate or

hydrate for a given compoundor series of compounds is unpredictable (see Vippagunta

et al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, po 18), therefore,

the generic reference to a solvate of either formoterol in the instant specification does

not provide adequate written support for claims drawn to any solvate or hydrate of this

compound. An ordinary skilled artisan would conclude that Applicants were not in

possession of any particular solvate or hydrate of any of the compounds of

corresponding to formoterol of the claimed composition. Furthermore, because

Applicants’ generic reference to solvates or hydrates of formoterol does not permit the

ordinary skilled artisan to clearly envisage what specific formoterol were in Applicants’

possession, the only reasonable conclusion said artisan would make was_that

Applicants were not in possession of solvates and/or hydrates of formoterol and had not

reduced to practice the preparation, isolation, and characterization of said solvates and

hydrates.

The remaining claims are rejected as depending from a rejected claim.

Claims 1-3,5-9,12-24 are rejected under 35 U.S.C. 112, first paragraph,

because the specification, while being enabling for compositions comprising

components formoterol in the form of formoterol and formoterol solvate salts

thereof, does not reasonably provide enablement for compositions comprising

solvates or hydrates of formoterol. The specification does not enable any person
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Application/Control Number: 10/502,685 Page 4

Art Unit: 1616

skilled in the art to which it pertains, or with which it is most nearly connected, to make

the invention commensurate in scope with these claims.

An analysis based upon the Wands factors is set forth below.

To be enabling, the specification of a patent must teach those skilled in the art

how to make and use the full scope of the claimed invention without undue

experimentation. In Genentech Inc. v. Novo Nordisk 108 F.3d 1361, 1365, 42 USPQ2d

1001, 1004 (Fed. Cir. 1997); In re Wright 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513

(Fed. Cir. 1993),. See also Amgen inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1212, 18

USPQ2d 1016, 1026 (Fed. Cir. 1991); in re Fisher 427 F.2d 833, 839, 166 USPQ 18, 24

(CCPA 1970). Further, in fn re Wands 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed.

Cir. 1988) the court stated:

Factors to be considered in determining whether a disclosure would
require undue experimentation have been summarized by the board in Ex parte
Forman (230 USPQ 546, 547 (Bd Pat App Int 1986)). They include (1) the
quantity of experimentation necessary, (2) the amount of direction or guidance
presented, (3) the presence or absence of working examples, (4) the nature of
the invention, (5) the state of the prior art, (6) the relative skill of those in the art,
(7) the predictability or unpredictability of the art and (8) the breadth of the
claims.

Breadth ofClaims

Applicants’ claims are broad with regards to the subgenera of formoterol

solvates.

Nature of the invention/State of the Prior Art

Claims 1-3,5-9,12-24 of the instant application which claim a pharmaceutical

composition comprising budesonide, HFA 227, PVP, PEG and formoterol or salt or
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Art Unit: 1616

solvate thereof, or a solvate of a salt is representative of the nature of Applicants’

invention. It is generally accepted in the art that the formation of a particular solvate or

hydrate for a given compoundor series of compounds is unpredictable (see Vippagunta

et al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 11 and 18).

Level ofOne ofOrdinary Skill & Predictabiltty/Unpredictability in the Art

The level of a person of ordinary skill in the art is high, with ordinary artisans

having advanced medical and/or scientific degrees (e.g. M.D., Ph.D., Pharm. D. or

combinations thereof). There is a general lack of predictability in the pharmaceutical

art. In re Fisher, 427, F. 2d 833, 166, USPQ 18 (CCPA 1970). Theart is especially

unpredictable with regards to the existence and formation of particular polymorphs and

pseudopolymorphs (e.g. hydrates and solvates) of chemical compounds, as set forth

above by the teachings of Vippagunta etal.

Guidance/Working Examples

Applicants provide no guidance or working examples about the preparation of

any solvate or hydrate of formoterol.

In conclusion, the specification, while being enabling for compositions comprising

budesonide, HFA 227, PVP, PEG and formoterol or salt or a solvate of a salt, does not

reasonably provide enablement for compositions comprising solvates or hydrates of any

formoterol.
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Application/Control Number: 10/502,685 Page 6

Art Unit: 1616

Telephonic inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ALTON N. PRYOR whose telephone numberis

(571)272-0621. The examiner can normally be reached on 8:00 a.m. - 4:30 p.m..

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

supervisor, Johann Richter can be reached on 571-272-0646. 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 system, see hitp://pair-direct.uspto.gov. Should

you have questions on accessto the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197(toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

‘Alton N. Pryor/
Primary Examiner, Art Unit 1616
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Applicant :
Serial No. :

Filed

Title

Attorney’s Docket No.: 06275-410US1 / 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Nayna Govindetal. Art Unit : 1616
10/502,685 Examiner : Alton Pryor

: July 27, 2004 Conf, No. : 7568
: COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENTIN REPLY TO ACTION OF JANUARY 31, 2008 

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

T hereby certify that this paper was filed with the Patent and Trademark
Office using the EF5-WEB system on this date: April 30. 2008
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 2of 10

Amendments to the Specification:

Replace the paragraph beginning at page1, line 27 with the following amended

paragraph:

In accordance with the present invention, there is provided a pharmaceutical composition

comprising formoterol, budesonide, HFA 227 (1,1,1,2,3,3,3-heptafluoropropane), PVP and PEG

characterized in that the PVP is present from about 0.0005 to about 0.03 %_w/w and the PEG is

present from about 0.05 to about 0.35% w/w.

Replace the paragraph beginning at page 1, line 32 with the following amended

paragraph:

Preferably the PVP is present in an amount of 0.001% wAw. Preferably the PVP is

PVP K25 (PVP having an approximate molecular weight of 30,000).

Replace the paragraph beginning at page 1, linc 35 with the following amended

paragraph:

Preferably the PEG is present in an amount of 0.3% w/w. Preferably the PEG is

PEG 1000 (PEG having an average molecular weight of 1000 Daltons).
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : Zof 10

Amendments to the Claims:

This listing of claims replacesall prior versions and listings of claims in the application:

Listing of Claims:

1. (Currently amended) A pharmaceutical composition comprising formoterolora salt

or solvate thereof, or a solvate of a salt; budesonide; 1,1,1,2.3,3,3-heptafluoropropane

(HFA227)RFA227; polyvinylpyrrolidone (PVP)P¥P and polyethylene glycol (PEG)PEG,

wherein the PVP is present at a concentration of0.001% w/wto 0.01% w/w and the budesonide

is present at a concentration of4 my/ml.

2. (Previously presented) A pharmaceutical composition according to claim 1 wherein

the PEG is present at a concentration from about 0.05 to about 0.35% w/w,

3. (Currently amended) A pharmaceutical composition according to claim | in which

the PVP is PVP K25 (PVP with an approximate molecular weight of 30,000).
 

4, (Canceled)

5. (Currently amended) A pharmaceutical composition according to claim 1 in which

the PEG is PEG 1000 (PEG with an averaye molecular weight of 1000).

6. (Previously presented) A pharmaceutical composition according to claim 1 in which

the PEG is present at a concentration of 0.3% w/w.
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : 4of 10

7, (Previously presented) A pharmaceutical composition according to claim | in which

formoterol is in the form ofits fumarate dihydrate salt.

8. (Previously presented) A pharmaccutical composition according to claim | in which

the formoterol or salt or solvate thereof, or solvate of a salt, is in the form of the R, R-

enantiomer.

9, (Previously presented) A pharmaceutical composition according to claim 1 in which

the budesonide ts in the form of the 22R-epimer.

10-11. (Canceled)

12. (Previously presented) A method of treating the symptoms of a respiratory disorder,

comprising administering to a patient a pharmaceutical composition according to claim 1,

wherein the respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary discase

(COPD).

13. (Previously presented) The method of claim 12, wherein the respiratory disorderis

asthma.

14. (Previously presented) The method of claim 12, wherein the respiratory disorderis

rhinitis.

15. (Previously presented) The method of claim 12, wherein the respiratory disorderts

COPD.

16. (Previously presented) A pharmaceutical composition comprising formoterol, or a

salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : Sof 10

PVPis present at a concentration of 0.001%w/w and the budesonide is present at a

concentration of 2 mg/ml.

17. (Previously presented) A pharmaccutical composition comprising formoterol, or a

salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the

PYPis present at a concentration of 0.001% w/w to 0.01% w/w and the budesonideis present at

a concentration of 8 mg/ml.

18. (Previously presented) A pharmaceutical composition comprising formoterol, or a

salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the

PYPis present at a concentration of 0.0001%to 0.001% w/w and the budesonideis present at a

concentration of | mg/ml.

19. (Previously presented) The pharmaceutical composition of claim 1, wherein the

concentration of PVP is 0,001% or 0.01% ww,

20. (Previously presented) The pharmaceutical composition of claim |, wherein the

concentration of PVP is 0.001% w/w.

21. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% or 0.01% wiw,

22. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% w/w.

23. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.0001%, 0.0005%, or 0.001% w/w.
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24. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.001% wéAw.
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-410US1 / 100629-1P US
Serial No. : 10/502,685
Filed : July 27, 2004
Page : Fof 10

REMARKS

The specification has been amended at page 1 to define the terms HFA 227, PVP K25,

and PEG 1000. These terms were in common useat the time of this application’s filing (see the

attached Exhibits A-C), and a person of ordinary skill would have understood their meaning. No

new matter has been added.

Claims 1-3, 3-9, and 12-24 remain pending and under examination. Claims 4, 10, and 11

were cancelled previously. By way of this amendment, claim 1 has been amendedto spell out

the full names of HFA 227, PVP, and PEG. Support for these amendments can be found in the

specification at page 1, lines 21-36, and in Exhibits A-C. In addition, descriptions of the terms

“PVP K25” and PEG 1000” have been added to claims 3 and 5, respectively. No new matter has

been added.

Applicants wish to thank Examiner Pryorfor interviewing this case with applicants’

representative on April 23, 2008 to discuss the rejections made in the pending Office Action.

The present amendments and comments are in accordance with Examiner Pryor’s suggestions.

35 USC. § 112, secondparagraph

The Office Action mailed January 31, 2008 (the “Office Action’) rejected claims 1-3, 5-

9, and 21-24 as allegedly indefinite because of the use of“abbreviations (PVP, HFA 227, PEG,

etc.)” (Office Action at page 2). As requested by the Examiner, the claims have been amended

to reflect the full names of the compounds. The specification at page 1, linc 22, teaches that

“PVP”stands for polyvinylpyrrolidone and that “PEG”stands for polyethylene glycol. As the

Examiner noted during the interview on April 23, 2008, the terms “HFA 227”, “PVP K25”, and

“PEG 1000”are well known in the art and were commonly usedat the priority date. A person of

ordinary skill would have been well aware that “HFA 227”referred to 1,1,1,2,3,3,3-

heptafluoropropane, that “PVP K25”referred te PVP with a K-value of 25, corresponding to an

approximate molecular weight of 30,000, and that “PEG 1000”referred to PEG with an average

molecular weight of 1000 Daltons. This is demonstrated, for example, by The Handbook of

Pharmaceutical Excipients (3" Edition, A.H. Kibbe (Ed.), Washington D.C., American
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Pharmaceutical Association, 2000) (the “Handbook”’) which was published well before the

earliest priority date accorded to this application. For example, the Handbook teaches at

pages 234-235 (see Exhibit A) that “HFA 227”stands for 1,1,1,2,3,3,3-heptafluoropropane.

With regard to “PEG 1000”, the Handbook teaches at page 392 (Exhibit B) that “the number

which follows PEG indicates the average molecular weight of the polymer” and that PEG 1000

has an average molecular weight of 950 to 1050 Daltons (see Table I] of Exhibit B). With regard

to PVP, the Handbook at page 433 (Exhibit C) teaches that the approximate molecular weight for

PVP with a K-value of 25 {i.e., PVP K25)is 30,000.

In view of the amendments and applicants’ demonstration that one of skill in the art

would have readily understood these abbreviations at the time of filing, applicants ask that the

rejection be reconsidered and withdrawn.

35 USC. § 112, firstparagraph

Claims 1-3, 5-9, and 12-16 were rejected as allegedly lacking written description support.

According to the Office, “[c]laims reciting 2 mg/mL and 4 mg/mL budesonide sct forth new

matter issues” (Office Action at page 2).

In the interview conducted April 23, 2008, applicants’ representative explained why the

specification supports budesonide concentrations of 2 mg/ml and 4 mg/ml. The Examiner

concurred and asked that the support for budesonide concentrations of 2 mg/ml and 4 mg/ml be

explained in applicants’ response.

According to the MPEP § 2163 (IT) (A) (3) (b):

To comply with the written description requirement of 35 U.S.C. 112, para. 1, or
to be entitled to an earlier priority date or filing date under 35 U.S.C. 119, 120,
or 365(c), each claim limitation must be expressly, implicitly, or inherently
supported in the originally filed disclosure. When an explicit limitation in a claim
"is not present in the written description whose benefit is sought it must be shown
that a person of ordinary skill would have understood,at the time the patent
application was filed, that the description requires that limitation.” Hyatt v.
Boone, 146 F.3d 1348, 1353, 47 USPQ2d 1128, 1131 (Fed. Cir. 1998). See also
In re Wright, 866 F.2d 422, 425, 9 USPQ2d 1649, 1651 (Fed. Cir. 1989)...
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Applicants submit that a person ofordinary skill in the art could have easily determined

that budesonide concentrations of 2 mg/ml and 4 mg/ml were implicitly described in the

originally filed specification.

The specification at page 5, lincs 16-20, teaches that multiple formulations were prepared.

and put into metered dose canisters.

Forall formulations, the formoterol fumurate dihydrate concentration remained
constant at 0.09 mg/ml (equivalent to 4.5 mcg formoterol fumurate dihydrate per
actuation) and the budesonide concentration varied between approximately
1 mg/ml to 8 mg/ml (equivalent to 40 mcg to 320 mcg per actuation). (emphasis
added)

In view of this teaching, a person of ordinary skill would have understood that, in the

described experiments, the 1 mg/ml budesonide concentration was equivalent to40meg

budesonide per actuation and that the $ mg/ml budesonide concentration was equivalent to

320 mcg budesonide per actuation. Since the volume per actuation was constant (as indicated by

the 4.5 meg formoterol dose per actuation shown forall formulations in the table at page 6 and

described in the above-cited passage), a person of ordinary skill would have recognized that the

dose ofbudesonide per actuation was directly proportional to the budesonide concentration.

Based on this, a person ofordinary skill could have easily calculated the budesonide

concentrations equivalent to 80 mcg and 160 mcg peractuation (also shownin the table at

page 6). If 1 mg/mlis equivalent to 40 meg (numerical values differ by a factor of 40) and

$ mg/mlis equivalent to 320 mcg (again, numerical values differ by a factor of 40), it follows

that 80 mcg per actuation must be equivalent to a budesonide concentration of 2 mg/ml and

160 meg per actuation must be equivalent to 4 mg/ml. These are the budesonide concentrations

at issue in this newmatter rejection.

A person ofordinary skill would have realized, based on the description at page 5,

lines 16-20, that the 80 mcg per actuation and 160 mcg per actuation shown in various tables in

the specification necessarily corresponded to budesonide concentrations of 2 mg/ml and

4 mg/ml, respectively. These concentrations have implicit and inherent support in the originally
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filed disclosure. For at least these reasons, applicants respectfully request that the rejection be

withdrawn,

No fees are believed to be dueat this time. Please apply any charges (including for any

extension of time that may be required) or credits to deposit account 06-1050, referencing

Attorney Docket No. 06275-410US1.

Respectfully submitted,

Date; April 30, 2008 /Janis K, Fraser/
Janis K. Fraser, Ph.D., J.D.

Reg. No. 34,819
Fish & Richardson P.C.

Customer No. 26164

Telephone: (617) 542-5070
Facsimile: (877) 769-7945

DocNo 21912640
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234 Heptafluoropropane {HFC)

 

Heptafluoropropane
(HFC)

I. Nonpreprietary Names

None adopted,

2, Synonyms

HFA227, HFC227; 2-hydroperfluoropropane: propellant 227:
R-227; Solkane 227.

3. Chemical Name and CAS Registry Number
1,1,1,2,3,3,3-Heptafluoropropane [431-£9-0]

4, Empirical Formula and Molecular Weight
CHE; 170.0

§, Structural Formula

6. Functional Category

Aerosol propellant.

7, Applications in Pharmaceutical Formulation or
Technology

Heptafluoropropane (P-227) is classified as a hydrofluorocar-
bon (HFC) aerosol propellant since the molecule consists only
of carbon, fuorine, and hydrogen atoms. It does not contain
any chlorine and therefore, does not affect the ozone layer,
nor does it have an effect upon global warming. In this regard,
it is considered as an alternative propellant to CFCs for me-
tered-dose inhalers. While some of its physical and chemical
Properties are known,little has been published in regard to
its use as 2 replacement for CFCs in metered-dose inhalers.
Its vapor pressure is somewhat lower than tetrafluoroethane
and dichlorodiftuoromethane but considerably higher than the
yapor pressure used to formulate most metered-dose inhalers.
Similar to tetrafluoroethane, it is not a good solvent for me-
dicinal agents or for the commonly used surfactants and dis-
persing agents used in the formulation of MDIs.

Although there are 10 metered-dose inhalers formulated with
this propellant currently available, a great deal of work is
being carried out in regard to its use as a propellant.

8. Description

Heptafluoropropane is a liquefied gas and exists as a liquid
at room temperature when contained under its own vapor pres-
sure, OF as a gas when exposed to room temperature and at-
mospheric pressure. The liquid is practically odorless and
colorless. The gas in high concentration has a faint ether-Like
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odor. Heptafluoropropane is noncorrosive, nonirritating, andnonflammable.

9. Pharmacopeial Specifications

10. Typical Properties
Boiling point: -16.5°C
Density:

1.415 g/cm? for liquid at 20°C:
1.323 gicm? for liquid at 40°C.

Flammability: nonflammable
Freezing point: -131°C :
Solubility; soluble 1 in 1725 parts of water at 20°C
Surface tension: 6.96 mNifm at 20°C

11, Stability and Storage Conditions

Heptaflucropropane is a nonreactive and stable material. The
liquefied gas is stable when used as a propellant and should
be stored in a metal cylinder in a cool, dry place.

12. Incompatibilities

The major incompatibility of heptafluoropropane is its lack
of miscibility with water and its poor solubility characteristics
when used with medicinal agents and the commonly used
MDIsurfactants.

13. Method of Manufacture

14. Safety

Heptafluoropropane is used as a fire extinguisher and is ap-
plicable as a non-CFC propellant in various metered-dose in-
halers. Heptafluoropropane is regarded as nontoxic and
nonirritating when used as directed. No acute or chronic haz-
ard is present when used normally. Inhaling high concentra-
tions of heptafluorepropane vapors can be harmful and is
similar to inhaling vapors of other propeilants. Deliberate in-
halation of vapors of heptafluoropropane can be dangerous
and may cause death. The same labeling required of CFC
aerosols would be required for those containing heptafluore-
propane as a propellant (except for the EPA requirement).
(See Chlorofluorocarbons, Section 14.)

15. Handling Precautions

Heptafluoropropane is usually encountered as a liquefied gas
and appropriate precautions for handling should be taken, Eye
protection, gloves, and protective clothing are recommended.
Heptaflucropropane should be handled in a well-ventilated en-
vironment. The vapors are heavier than air and do not support
life and therefore, when cleaning large tanks which have con-
tained this propellant, adequate provisions for oxygen in the
tanks must be made in order to protect workers cleaning the
tanks. Although nonflammable, when heated to decomposition
heptafiusropropane will emit hydrogen fluoride and carbon
monoxide.

1f. Regulatory Status
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17, Pharmacopeias

18. Related Substances

Difluoroethane: tetrafluorcethane.

19. Comments

The use of heptafluoropropane as a propellani for MDIs has
been the subject of many patents throughout the wortd. These
patents cover the formulation of MDIs, use of specific sur-
factants, cosolvents, etc. and the formulator is referred to the
patent literature prior to formulating an MDI with any HFC as
the propellant. The formulation of MDI with tetrafluoroethane and
heptafluoropropane propellant is complicated since they may serve

Hepiafluoropropane (HFC) 235

as a replacement for dichiorodifluoromethane or dichlorotetrafluo-
roethane. The use of an HFC as the propeliant also requires
a change in manufacturing procedure which necessitates a re-
design of the filling and packaging machinery for an MDI.

20. Specific References

21. General References

22. Authors

CJ Sciarra, JJ Sciarra.
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392 Polyethylene Glycol

 

Polyethylene Glycol

1. Nouproprietary Names

BP: Macrogal 300
Macrogo] 400
Macrogol 1000
Macrogel 1440
Macrogai 4000
Macrogol 6000
Macrogal 20 000
Macraga! 35 000

JF: Macrogel 400
Macrogel 1500
Macrogel 4000
Macrogel 6900
Macrogel 20 000

PhEur: Macrogolum 300
Macrogolum 400
Macrogolum 1000
Marcogolum 1500
Macrogolum 3000
Macrogel 4000
Macragol 6000
Macrogol 20 000
Macrogol 35 000

US: Polyethylene glycol

2, Synonyms

Breox PEG; Carbowax, Hodag PEG: Lutrol E; PEG: polyoxy-
ethylene glycol.

3. Chemical Name and CAS Registry Number

o.-Hydro--hydroxy-poly(oxy-1,2-ethanediy]l) (25322-68-3]

4, Empirical Formula Molecular Weight
HOCH,(CH,OCH,},,CH,OH

Where m represents the average number of oxyethylene
groups.

Alternatively, the general formule H(OCH,CH,),OH may be
used to represent polysthylene glycol, where n is a number
one more than the value of m in the previous formula.

See Table 1 for the average molecular weights of typical poly-
ethylene glycols. Note that the number which follows PEG
indicates the average molecular weight of the polymer.

5. Structural Formula

H
i

HO-&-(CH;O-CHyjg OH
H H
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Table I: Structural formula and molecular weight of typica)
polyethylene glycol polymers.

Grade m Average molecular we)
PEG 200 42 190-210
PEG 300 6.4 285-315
PEG 400 8.7 380-420
PEG S40 (biend) _— 500-600
PEG 600 13.2 370-613
PEG 900 15.3 853-900
PEG 1000 22.3 950-1050
PEG 1450 42.5 1300-1600
PEG 1540 28-36 1300-1600
PEG 2000 40-50 1800-2200
PEG 3000 60-75 2700-3300
PEG 3350 75.7 3000-3700
PEG 4000 69-84 3000-4800
PEG 4600 104.1 4400-4800
PEG 8000 181.4 7000-9000
$$.

6. Functional Category

Ointment base; plasticizer; solvent; suppository base: tablet
and capsule hubricant.

7. Applications in Pharmaceutical Formulation or
Technology

Polyethylene glycols are widely used in a variety of pharma-
ceutical formulations including parenteral, topical, ophthatm-
ic, oral, and rectal preparations.

Polyethylene giycols are stable, hydrophilic substances that
are essentially nonirritant to the skin, see Section 14. Al-
though they do not readily penetrate the skin, polyethylene
glycols are water soluble and as such are easily removed from
the skin by washing; they are therefore usefv] as ointment
bases.Solid grades are generally employed in topical oint-
ments with the consistency of the base being adjusted by the
addition of liquid grades of polyethylene glycol.
Mixtures of polyethylene glycols can be used as suppository
baseswhere they have the following advantages over fats:
the melting point of the suppository can be made higher to
withstand exposure to warmer climates; release of the drug
is not dependent upon melting point; physical stability on
storage is better; suppositories are readily miscible with rectal
fluids. Disadvantages of using polyethylene glycols are: they
are chemically more reactive than fats; greater care is needed
in processing to avoid inelegant contraction holes in the sup-
positories; the rate of release of water-soluble medications
decreases with the increasing molecular weight of the poly-
ethylene glycol; polyethylene glycols tend to be more isritat-
ing to mucous membranes than fats.

Aqueous polyethylene glycol solutions can be used either as sus-
pending agents or to adjust the viscosity and consistency of other
suspending vehicles. When used in conjunction with other emutsi-
fiers, polyethylene glycols can act as emulsion stabilizers,

Liquid polyethylene glycols are used as water-miscibie scl-
vents for the contents of soft gelatin capsules, However, they
may cause hardening of the capsule shell by preferential ab-
sorption of moisture from gelatin in the shell,

In concentrations up to approximately 30% v/v, PEG 300 and PEG
400 have been used as the vehicle for parenteral dosage forms.
In solid-dosage formulations, higher molecular weight polyethylene
glycols can enhance the effectiveness of tablet binders and impart
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Plasticity to granules.However, they have only limited binding
action when used alone, and can prolong disintegration if present in
concentrations greater than 5% w/v. When used for thermoplastic
granulations,+© 4 mixture of the powdered constituents with
10-15% wiv PEG 6000 is heated to 70-75°C. The mass becomes
paste-like and forms granulesif stirred while cooling. This technique
is useful for the preparation of dosage forms such as lozenges when
prolonged disintegration is required.

Polyethylene glycols can also be used to enhance the aqueous sol-
ubility or dissolution characteristics of poorly soluble compounds’
by making solid dispersions with an appropriate polyethylene gly-
col. Animal studies have also been performed using polyethylene
glycols as solvents for steroids in osmotic pumps.
In film coatings, solid grades of polyethylene glycol can be
used alone for the film coating of tablets or can be useful as
hydrophilic polishing materials. Solid grades are also widely
used as plasticizers in conjunction with film-forming poly-
mers.'’) The presence of polyethylene glycols, especially lig-
uid grades, in film coats tends to increase their water
permeability and may reduce protection against low PH in enteric-
coating films. Polyethylene glycols are useful as plasticizers in mi-
croencapsulated products to avoid rupture of the coating film when
the microcapsules are compressed into tablets,

Polyethylene glycol grades with molecular weights of 6000
and above can be used as lubricants, particularly for soluble
tablets. The lubricant action is not as good as that of magne-
sium stearate, and stickiness may develop if the material be-
comes too warm during compression. An antiadherent effect
is also exerted, again subject to the avoidance of over-heating.
In addition, polyethylene glycols have been used in the prep-
aration of urethane hydrogels which are used as controlled-
release agents,

8. Description

The USP describes polyethylene glycol as being an addition
polymer of ethylene oxide and water. Polyethylene glyco!
grades 200-600 are liquids; grades 1000 and above are solids
at ambient temperatures.

Liquid grades (PEG 200-600) oceur as clear, colorless or
slightly yellow-colored, viscous liquids. They have a slight,
but characteristic odor and a bitter, slightly buming taste. PEG
600 can occur as a solid at ambient temperatures.
Solid grades (PEG >1000) are white or off-white in color,
and range in consistency from pastes to waxy flakes. They
have a faint, sweet odor. Grades of PEG 6000 and above are
available as free-flowing milled powders.

9. Pharmacopeial Specifications
See Table IE.

10. Typical Properties
Density:

1.11-1.14 g/cm? at 25°C for liquid PEGs:
1.15-1.2) g/cm? at 25°C for solid PEGs.

Flash point:
182°C for PEG 200;
213°C for PEG 300;
238°C for PEG 400;
250°C for PEG 600.

Freezing point:
<= -65°C PEG 200 sets to a glass:
“15 to -8°C for PEG 300;

Polyethylene Glycol 397

4-8°C for PEG 400;
15-25°C for PEG 600.

Melting paint.
37-40°C for PEG 1000;
44-48°C for PEG 1500;
40-48°C for PEG 1540;
45-50°C for PEG 2000;
48-54°C for PEG 3000;
50-58°C for PEG 4000;
55-63°C for PEG 6000;
60-63°C for PEG 8000;
60-63°C for PEG 20 000.

Moisture contens: tiqnid polyethylene glycols are very hygro-
scopic, although hygroscopicity decreases with increasing
molecuiat weight. Solid grades, e.g., PEG 4000 and above,
are not hygroscopic. See Figs. 1-3.(a)

Particle size distribution: see Figs. 4-7.
Refractive index:

Np= 1.459 for PEG 200:
hp*> = 1.463 for PEG 300;
Dy? = 1.465 for PEG 400:
np” = 1.467 for PEG 600.

Solubility: all grades of polyethylene glycol are soluble in
water and miscible in all proportions with other polyeth-
ylene glycols (after melting, if necessary). Aqueous solu-
tions of higher molecular weight grades may form gels.
Liquid polyethylene glycols are soluble in acetone, alco-
hols, benzene, glycerin, and glycols. Solid polyethylene
glycols are soluble in acetone, dichloromethane, ethanol,
and methanol; they are slightly soluble in aliphatic hydro-
carbons and ether, but insoluble in fats, fixed oils. and
mineral oil.

Surface tension: approximately 44 mN/m (44 dynes/em) for
liquid polyethylene glycols; approximately 55 mNém (55
dynes/em) for 10% w/v aqueaus solution of solid polyeth-
ylene giycol.

Viscosity (kinematicy. see Tables Iand IV.

‘@) Handbook ofPharmaceutical Exeipients, First Edition.

11. Stability and Storage Conditions

Polyethylene glycols are chemically stable in air and in so-
lution although grades with a molecular weight less than 2000
are hygroscopic. Polyethylene glycols do not support micro-
bial growth, nor do they become rancid.

Polyethylene glycols and aqueous polyethylene glycol sotu-
tions can be sterilized by autoclaving, filtration, or gamma
irradiation.Sterilization of solid grades by dry heat at
150°C for 1 hour may induce oxidation, darkening, and the
formation of acidic degradation products. Ideally, sterilization
should be carried out in an inert atmosphere. Oxidation of
polyethylene glycols may also be inhibited by the inclusion
of a suitable antioxidant.

If heated tanks are used to maintain solid polyethylene glycols
in a molten state, care must be taken to avoid contamination
with iron, which can lead to discoloration. The temperature
must be kept to the minimum necessary to ensure fluidity;
oxidation may occur if polyethylene glycols are exposed for
long periods to temperatures exceeding 50°C. However, stor-
age under nitrogen reduces the possibility of oxidation.
Polyethylene glycols should be stored in well-closed containers
in a cool, dry, place. Stainless steel, aluminum, glass, or lined
steel containers are preferred for the storage of liquid grades.

282



283

  
+wdd¢§wddg]5dd9]56toO5S105SLOHYP}48L29¢Ti]P18L439

Oo8S-o$+

“OCSwddoz5widdoz5add75add—=6705oO>++08-02ST1-2g1OL-0'r—++++++DoBr-CrColt"$f++
%P'OS00>+ODL-79T+++++

++++

STOSGiser+
G00£Z-000StDoP9-OS+

®OT>S70>ise+OOLE-00ELDolSOS+

OT>BSTOSSLOP+O08-0097Dols£S+

SOT=wdd9z5

oT>widdgzsSTO>S105Pét-OreOLOF+Ocr-O8¢+  
J270A,

SOMLINduraynejoasegSyEyIWAABIY#UEXOIp-p*|apTxeanayAquyJOIA]dauaLAMIIPpuEJooA!SousptyeJowuwryysepayeyingCOMMUTELOINpIssySQ0UBISgnsAWLINPTyangen[AxoIpAR(WonnTOsAsma0}BdAnuTpey[e/AupoyTFleMsepnaspoursBeaayAYISOISLAqedZuljessuo7qurodJuizsa14sisyoelel

+++++++uonnjosJesoreieddyoor

oor

00002

0009

000F

OST

OOFodd
d30.andamadangudInadaadafaraftarafILa"}Oo4]dsuaydgpadjodyosuorneoypadsjeadooemueyg2]Tae

39¢ Polyethylene Giycol

 

lag)oON



284

 

88&g
— a es

Equilibriummoistureat25°C(%)  
0 10 20 30 #40 45D 60 70 80 90 100

Relative humidity (%)

Fig. 1: Equilibrium moisture content of PEG 4000
(McKesson, Lot #B192-8209} at 25°C.
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Fig, 2: Equilibrium moisture content of PEG 4000 at 25°C.
©: PEG 4000 powder (Union Carbide Corp, Lot #B-251)
A : PEG E-4000 (BASE, Lot #WPYA-575B)

12. Incompatibilities

The chemical reactivity of polyethylene glycolsis mainly con-
fined to the two terminal hydroxyl groups, which can be either
esterified or etherified. However, afl grades can exhibit some
oxidizing activity due to the presence of peroxide impurities
and secondary products formed by autoxidation.
Liquid and solid polyethylene glycol grades may be incom-
patible with some colors.

The antibacterial activity of certain antibiotics, particularly
Penicillin and bacitracin, is reduced in polyethylene glycol
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Fig. 3: Equilibrium moisture content of PEG 6000 at 25°C.

© : PEG 6000 powder (Union Carbide Corp, Lot #B-507)
A: PEG E-6000 (BASE, Lot #VPNA-124B)
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Fig. 4: Particle size distribution of PEG 4000 flakes.

bases. The preservative efficacy of the parabens may also be
impaired due to binding with polyethylene glycols.

Physical effects caused by polyethylene glycol bases include
softening and liquefaction in mixtures with phenol, tannic ac-
id, and salicylic acid. Discoloration of sulfonamides and
dithrano] can also occur and sorbitol may be precipitated from
mixtures. Plastics, such as polyethylene, phenolformaldehyde,
polyvinyl chloride, and celluiose-ester membranes (in filters)
may be softened or dissolved by polyethylene glycols. Migra-
tion of polyethylene glycol can occur from tablet-film coat-
ings, leading to interaction with core components.
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Fig. 3: Particle size distribution of PEG 4000 powder.
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Fig. 6: Particle size distribution of PEG 6060 flakes.
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13. Method of Manufacture

Polyethylene giycols are condensation polymers formed by
the reaction of ethylene oxide and water under pressure in
the presence of a catalyst.

14. Safety

Polyethylene glycols are widely used in a variety of pharma-
ceutical formulations. Generally, they are regarded as nontoxic
and nonirritant materials.-'?) However, adverse reactions to
polyethylene glycols have been reported and althoughof rel-
atively low toxicity, any toxicity appears to be greatest with
polyethylene glycols of low molecular weight.
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Fig, 7: Particle size distribution of PEG 6000 powder.

Polyethylene glycols administered topically may cause sting-
ing, especially when applied to mucous membranes. Hyper-
sensitivity reactions to polyethylene glycols applied topically,
including urticaria and delayed allergic reactions, have also
been reported.) However, the most serious adverse effects
associated with polyethylene glycols are byperosmolarity,
metabolic acidosis, and renal failure following the topical use
of polyethylene glycols in burn patients.(® Topical prepara-
tions containing polyethylene glycols should therefore be used
cautiously im patients with renal failure, extensive burns, or
open wounds.

Oral administration of large quantities of polyethylene glycols
can have a laxative effect. Therapeutically, up to 4 L of an
aqueous mixture of electrolytes and high molecular weight
polyethylene glycol is consumed by patients undergoing bow-
el cleansing.)

Liquid polyethylene glycols may be absorbed when taken
orally, but the higher molecular weight polyethylene glycols
are not significantly absorbed from the gastrointestinal tract.
Absorbed polyethylene glycol is excreted largely unchanged
in the urine although polyethylene glycols of low molecular
weight may be partially metabolized.

The WHO has set an estimated acceptable daily intake of
polyethylene glycols at up to 10 mg/kg body-weight.(!6)
In parenteral products, the maximum recommended concen-
tration of PEG 300 is approximately 30% v/v since hemolytic
effects have been observed at concentrations greater than
about 40% viv.

For animal toxicity data see Table ¥.

15. Handiing Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled, Eye protection is recom-
mended,

16. Regulatory Status

Included in the FDA Inactive Ingredients Guide (dental prep-
arations, IM and IV injections, ophthalmic preparations, oral
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Table TE; Specification for viscosity of polyethylene glycol of nominal
molecular weight at 98.9°C + 0.3°C from the USP.

Nominal average Viscosity range
molecular weight in mm/s (cS#)
206 3.9-4.8
300 54-64
400 6.8-8.0
500 8.3-9.6
600 9.9-11.3
700 11.5-13.0
‘B00 12.5-14.5
900 15.0-17.0
1000 16.0-19.0
1106 18.0-22.0
1200 20.0-24.5
1300 22.0-27.5
1400 24-40
1450 25-32
1500 26-33
1} 28-36
1700 31-39
1806 33-42
1900 35-45
2000 38-49
2100 40-53
220K) 43-56
2300 46-60
2400 49-65
2500 31-70
2600 54-74
2700 57-78
28600 60-83
2900 64-88
3000 67-93
42450 73-105
3350 76-110
3500 87-123
3750 99-140
4000 110-158
4250 123-177
4500 140-200
4750 155-228
5600 170-250
5500 206-315
6000 250-350
6500 295-480
7000 350-590
7500 405-735
$000 470-900_—_ee

Table IV: Viscosity of selected polyethylene glycols at 25°C and 99°C.

Grade Viscosity in mm/s (cSt)
25°C oo°c

PEG 200 39.9 44
PEG 300 68.8 59
PEG 400 96.0 74
PEG 600 131 11.0
PEG 1000 solid 19.5 oo
PEG 2000 solid 47 —
PEG 4000 solid 180 _
PEG 6000 solid 580 —~
PEG 20 000 solid 6900 —

-—Oe

286



287

398 Polyethylene Glycol

Tabie ¥: Animal toxicity data (LDcq) for various grades of polyethylene glycol”

PEG grade
Guinea pig Mouse Mouse Mouse

(oral) (IP) (I¥) {oral
PEG 200 — 75 — 33.3
PEG 300 19.6 _ _ _
PEG 400 15.7 10.0 5.6 28.9

PEG 810 — — _— -
PEG 1000 22.5 20 _ -
PEG 1540 — _— _ _

PEG 4000 50.9 — 16 -
PEG 6000) 30 _ _ _

.200_000RN

capsules, solutions, syrups and tablets, rectal, topical, and
vaginal preparations). Included in nonparenteral medicines 1i-
censed in the UK.

17, Pharmacopeias

Polyethylene glycols are described in many pharmacopeias.

Some pharmacopeias, such as the US, have a single mono-
graph describing various different grades; other pharmacope-
jas have individual monographs. The BP for example has
separate mianographs for PEG 300, PEG 400, PEG 1000, PEG
15006, PEG 3000, PEG 4000, PEG 6000, PEG 20 000, and
PEG 35 600.

18. Related Substances

Polyoxyethylene alkyl ethers; polyoxyethylene sorbitan fatty
acid esters; suppository bases.

19. Comments

20. Specific References

1. Hadia IA, Ugriné HE, Farouk AM, Shayoub M. Formulation
of polyethylene glycol oinament bases suitable for tropical

and subtropical climates I. Acta Pharm Hung 1989; 59:
137-142.

2. Kellaway IW, Marriott C. Correlations between physical and
drug release characteristics of polyethylene glycol supposi-
tories. J Pharm Sci 1975; 64: 1162-1166.

3. Wells JI, Bhatt DA, Khan KA. Improved wet massed fablet-
ing using plasticized binder. J Pharm Pharmacol 1982;
34(Suppl): 46P.

4. Chiou WL, Riegelman 5. Pharmaceutical applications of
solid dispersion systems. J Pharm Sci 1971; 60: 1281-1302.

5. Ford JL, Rubinstein MH. Formulation and ageing of tablets
prepared from indomethacin-polyethylene glyco] 6000 solid
dispersions. Pharm Acta Helv 1980; 55: 1-7.

f. Vila-Jato TL, Blanco J, Alonso MJ. The effect of the molec-

ular weight of polyethylene glycol on the bioavailabilty of
paracetamol-polyethylene glycol solid dispersions. J Pharm
Pharmacol 1986; 38: 126-128.

7. Miralies MJ, MeGinity JW, Martin 4. Combined water-sol-
uble carriers for coprecipitates of tolbutamide. J Pharm Sci
1982; FE: 302-304.
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 LDgy in g/kg
Rabbit Rabbit Rat Rat Rat Rat
(oral) (SC) (P}=V} forall) (SC}
19.9 — _ — 23.9 —
173 —- i? — 27.5 _
26.8 _— a7 7.3 30,2 —

— — - Bo 16
_ _ - _- 42 —
_ _ 15.4 _ 31.2 —
76 18 116 — 50 —
— — 6.8 — 50 —

8. Okhamafe AO, York P. Moisture permeation mechanism of
some aqueous-based film coats. J Pharm Pharmacol 1982;
34(Suppl): $3P.

5. Bhalla HL, Menon MR, Gopal NGS. Radiation sterilizatiog
of polyethylene glycols. int / Pharmaceutics 1983: 17:
351-355.
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1955; 44: 27-30.
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25-26.
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Povidone

1. Nonproprietary Names
BP: Povidone
JP: Povidone

PhEur: Polyvidonum
USP: Povidone

2. Synonyms

E1201; Kollidon: Plasdone; poly[1-(2-oxo0-1-pyrrolidinyleth-
ylene}; polyvidone; polyvinylpyrrolidone: PVP: 1-vinyl-2-
pyrrolidinone polymer,

3. Chemical Name and CAS Registry Number
1-Ethenyi-2-pyrrolidinone homopolymer (9003-39-8]

4. Empirical Formula Molecular Weight
(CgHgNO), 2500-3 000 000

The USP describes povidone as a synthetic polymer consisting
essentially of linear 1L-vinyl-2-pyrrolidinone groups, the de-
gree of polymerization of which results in polymers of various
molecular weights. it is characterized by its viscosity in aque-
ous solution, relative to that of water, expressed as a K-value,
ranging from 10-120. The K-value is calculated using
Fikentscher’s equation™ shown below:

logz=c _75KE +k
b= ¢l Ske

where z is the relative viscosity of the solution of concentra-
tion c, k is the K-value x 10-3, and c is the concentration in
To wiv,

Altermatively, the K-value may be determined from the fol-
lowing equation:

 
2

K-value =[200clogz+(c41S clogzy +15
0.15¢+ 6,003¢

where z is the relative viscosity of the solution of concentra-
tion c, k is the K-value « 10-3, and ¢ ig the concentration in
% wiv.

Approximate molecular weights for different povidone grades
are shown below:

__S—————eeeeeeseSSSSS—

K-value Approximate molecular weight
12 2500
15 8000
{7 10 000
25 30 000
30 50 000

“667 400 000
90 1 000 000
120 3 000 000

See alsa Section 8.

Exhibit C.

5. Structural Formula

SA
|

—CH—CH,—
Hy nm
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6. Functional Category

Disintegrant; dissolution aid; suspending agent; tablet binder.

7. Applications in Pharmaceutical Formulation or
Technology

Although povidone is used in a variety of pharmaceutical for-
mulations it is primarily used in solid-dosage forms. In tablet-
ing, povidone solutions are used as binders in wet-granulation
processes.!23) Povidone is also added to powder blends in the
dry form and granulated in situ by the addition of water, al-
cohol, or hydroalcoholic solutions. Povidone is used as a dis-
integrant 5) and has been shown to enhance dissolution of
poorly soluble drugs from solid-dosage forms.(-® Povidone
solutions may also be used as coating agents.

Povidoneis additionally used as a suspending, stabilizing, or
viscosily-increasing agentin a pumber of topical and oral sus-
pensions and solutions. The solubility of a number of poorly
soluble active drugs may be increased by mixing with povi-
done.

Special grades of pyrogen-free povidone are available and
have been used in parenteral formulations, see Section 14.

Use Concentration (%)
Carrier for drugs 10-25
Dispersing agent Up to 5
Eye drops 2-10

Suspending agent Up to §
Tabiet binder, tablet diluent, 0.5-5

or coating agentppee

8. Description

Povidone is a fine, white to creamy-white colored, odorless
or almost odorless, hygroscopic powder. Povidones with K-
values equal to or lower than 30 are manufactured by spray-
drying and exist as spheres. Povidone K-90 and higher K-
value povidones are manufactured by drum drying and exist
as plates.

9. Pharmacopeial Specifications

Test IP PhEor USP

Identification _— + +
Characters + + —_

pH _— —_— 3,0-7.0
Es 30 3.0-5.0 3.0-3.0 —
K> 30 4.6-7.0 4.0-7,0 _—

Appearance of solution + + _—

Water S 5.0% = 5.0% = 5.0%
Residue on ignition 30.1% _— = 0.1%
Sulfated ash _ £0.5% —

Lead _ _ S 10 ppm
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434 Povidene

SEM: 1

Excipient: Povidone K-15 (Flasdone K-15)
Manofacturer: [SP
Lot No: 824-1]

Magnification: 60x
Voltage: 5 k¥

 
SEM: 2
Excipient: Fovidone K-14 (Plardone K-15)
Manufacturer: ISP
Lot No.: 824-1

Magnification: 600x
Yoltage: 5 k¥

SEM: 3

Excipient: Povidone K-26/28 (Plasdone K-26/28)
Manufacturer: ISP
Lot No.: 824-2

Magnification: 60%
Voltage: 5 k¥

 
SEM: 4

Excipient: Povidone K-26/26 (Piasdone K-26/28}
Manufacturer: ISP
Lot No.: 824-2

Magnification: 600x
Voltage: 1 KV
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SEM; §

Excipient: Povidene K-30 (Plasdone K-30)
Manufacturer: ISF
Lat No,; 824-4

Magnification: 60x
Voltage: 10 kV

 
SEM:6

Excipient: Povidone K-30 (Plasdone K-30}
Manufacturer: [SP
Lot No: #2A-4
Magnification: 600%
Voltage: 10 k¥

Povidone 435

SEM: 7

Excipient: Povidone K-29/32 (Plasdone K-29/32)
Manufacturer: ISP
Lot No.: 824-3
Magnification: 60
Voltage: 5 k¥

 
SEM: &

Excipient: Povidone K-29/37 (Plasdone K-29/32)
Manvfacturer: ISP
Lot No.: B2A-3

Magnification: 600x
Voltage: 10 kV
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436 Pavidone

 (Continued)

Test JP PhEur USP

Aldehydes. <500 ppm® < 500 ppm® < 0.05%
Hydrazine sl ppm = 1 ppm s 1 ppm
Vinylpyrrolidinone + 310 ppm % 0.2%
Peroxides < 400 ppm® < 400 ppme) —
K-value 25-90 _ —_

215 90.0-108.0%  85.0-115.0%  8$5.0-115,0%
> 15 90.0-108.0% 90.0-108.0%  90.0-103.0%

Nitrogen content Li.5-12.8%  11.5-12.8%  11.5-12.8%

Heavy metals £10 ppm = 10 ppm _ 

@} Expressed as acetaldabyde.
©) Expressed as hydrogen peroxide.

400

_ 320
=
g €
2 =
£ 240 8
ry 2
£ x
% £2 =
5 160 32 s
a iz
=

80   
oOo 4 8 12 16 20 24 28 32 3 40

Compression force (KN}

Fig. 1: Compression characteristics of povidone K-15 (Plasdone
K-35}.

(2@ : Unlubricated, Carver laboratory press
& & : Lubricated, Carver laboratory press
LG:Lubricated, Instrumental Stokes mode] F-single punch press

10. Typical Properties
Acidityfatkalinity:

pH = 3.0-7.0 (5% wry aqueous solution)
Compressibility: See Figs, 1-5.@©)
Density (bulk): 0.409 g/cem3)
Density Gapped): 0.508 g/cm)
Density (trwey. 1.180 g/cm}
Flowability:

20 g/s tor povidone K-15;
16 2/s for povidone K-29/32.

Hygroscepicity: povidone is very hygroscopic, significant
amounts of moisture being ahsorbed at low relative humid-
ities. See Figs. 6,7, and 8.

Melting point: softens at 150°C
Particle size distribution: 90% > 50 ym, 50% > 100 um, 5%

> 200 pm in size for Kollidan 25/30; 90% > 200 um, 95%
> 250 pm in size for Kollidon 90.

Solubility: freely soluble in. acids, chloroform, ethanol,
Ketones, methanol, and water; practically insoluble in

291

400

__ 320
=

= =
4 —
= 240 F
£ g
= eg =

5 160 3
oO a
2 &=

oOo 
 

O 4 8 f2 #16 20 24 28 32 36 40
Compression force (kN)

Fig. 2: Compression characteristics of povidone K-29/32
(Plasdone K-29/32,)@
O@ : Unlubricated, Carver laboratory press
A dé : Lubricated, Carver laboratory press
OW : Lubricated, Instrumental Stokes model F-single punchpress

200

+60

120

@ OoTabletbreakingstrength(N)
£o

0 2 4 6 8 10 12 144 #16 #18 20

Compression force (kN}

Fig. 3: Compression characteristics of povidone K-29/32
(Plasdone K 29/32).
Tablet weight: 500 mg

ether, hydrocarbons, and mineral oil. In water the concen-
tration of a solution is limited only by the viscosity of the
resulting solution which is a function of the K-value.

Viscosity (dynamic): the viscosity of aqueous povidone solu-
tions depends on both the concentration and molecular
weight of the polymer employed. See Tables I and II.
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6.0

_ 320 #40
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= | 7.0 FE re) [= E s

§ 240 ] 2 @ 30o 52 age 3 [
= 16.0% 3
Ei | £ e5 160 5 E 2a}
3 a 5
Rij 75.0 3 rWw

80 T4.0

0 4 8 12 16 20 24 28 32 236 40 0 10 20 30 40 50 60 7O 80 90 100
Compression force (kN) Relative humidity (2)

Fig. 4: Compression characteristics ofpovidone K-30 (Plasdone Fig. 6: Equilibrium moisture content of povidone {Plasdone},)
KC 3)(0)

© @ : Uniubricated, Carver laboratory press
4 & : Lubricated, Carver laboratory press
CM:Lubricated, Instrumental Stokes mode] F-single punch press

 
50

& TT
30

20 TTTFTEquilibriummoistureat25°C(%}  
 

 107

: L 1 1 Sane
“20 40 80 80 10978 0 10 20 30 40 50 60 70 80 © 100

Pressure (MPa) Fietative humidity (3%)

Fig. 5: Hecket plot for povidone, Fig. 7: Sorption-desorption isotherm of poivedne K-15
* = InlAi-D) (Plasdone K-35).
MB: Hardness
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5a

 
 &S3Equilibriummoistureat25°C(9%)

— o
 

Oo 10 26 30 40 50 60 7O S80 9 Tt00

Relative humidity (°%)

Fig 8: Sorption-desorption isotherm of povidone K-29/32
(Plosdone K-29/32}.

Table I: Dynamic viscosity of 10% w/v aqueous povidone (Kalfidor)
solutions at 20°C. 

Grade Dynamic viscosity (mPa 5)

K-11/14 1.3-2.3
K-16/18 1.5-3.5
K-24/27 35-55
K-28/32 5.5-8.5
K-85/95 300-700i

Table II: Dynamic viscosity of 5% wiv povidone (Kollidon) solutions
in ethanol and propan-2-ol at 25°C, 

 
Grade Dynamic viscosity (mPa 5s}

Ethanol Propan-2-ol

K-12PF 1.4 2.7
K-17PF 1.9 31
K-25 - Bh? 47
K-30 3.4 5.8
K-90 53.0 90.6 

{a Handbook ofPharmaceutical Excipients, First Edition.

©) Results of laboratory project for third edition.

11. Stability and Storage Conditions

Povidone darkens to some extent on heating at 150°C, with
a reduction in aqueous solubility. It is stable to a short cycle
of heat exposure around 110-130°C; steam sterilization of an
aqueous solution does not alter its properties. Aqueous solu-
tions are susceptible to mold growth and consequently tequire
the addition of suitable preservatives.

293

Povidone may be stored under ordinary conditions without
undergoing decomposition or degradation. However, since the
powder is hygroscopic, it should be stored in an airtight con-
tainer in a cool, dry, place.

12, Tacompatibilities

Povidone is compatible in solution with a wide range of in.
organic salts, natural and synthetic resins, and other chemi-
cals. It forms molecular adducts in solution with sulfathiazole,
sodium salicylate, salicylic acid, phenobarbital, tannin, and
other compounds, see Section 19. The efficacy of some pre-
servatives, e.g., thimerosal, may be adversely affected by the
formation of complexes with povidone.

13. Method of Manufacture

Povidone is manufactured by the Reppe process. Acetylene
and formaldehyde are reacted in the presence of a highly ac-
tive copper acetylide catalyst to form butynediol whichis hy-
dragenated to butanediol and then cyclodehydrogenated to
form butyrolactone. Pyrrolidone is produced by reacting bu-
tyrolactone with ammonia. This is followed by a vinylation
reaction in which pyrrolidone and acetylene are reacted under
pressure. The monomer, vinyipyrrolidone, is then polymerized
in the presence of a combination of catalysts to produce pov-
idone.

14. Safety

Povidone has been used in pharmaceutical formulations for
many years, being first used in the 1940s as a plasma expand-
er, although it has now been superseded for this purpose by
dextran,

Povidone is widely used as an excipient, particularly in oral
tablets and solutions. When consumed orally, povidone may
be regarded as essentially nontoxic since it is not absorbed
from the gastrointestinal tract or mucous membranes.J% Poy-
idone additionally has no irritant effect on the skin and causes
ho sensitization.

Reports of adverse reactions to povidone primarily concern
the formation of subcutaneous granulomas at the injection site
of intramuscular injections formulated with povidone.“ Ev-
idence also cxists that povidone may accumulate in the organs
of the body following intramuscular injection.“

A temporary acceptable daily intdke for povidone has been
set by the WHO at up to 25 mg/kg body-weight.0®
LDs9 (mouse, IP): 12 g/kg4)
LDsq (mouse, IV): > 11 gike
LD sy (rat, oral}: 8.25 g/kg

15. Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Eye protection, gloves, and
a dust mask are recommended.

16, Regulatory Status

Accepted in Europe as a food additive in certam applications.
Included in the FDA Inactive Ingredients Guide (IM and IV
injéctions, ophthalmic preparations, oral capsules, drops,
granules, suspensions and tablets, sublingual tablets, topical,
and vaginal preparations}. Included in nonparenteral medi-
cines licensed in the UK.
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17. Pharmacopeias

Eur, Int, Jpn, Pol, and US.

18. Related Substances

Crospovidone.

19. Comments

The molecular adduct formation properties of povidone may
be used advantageously in solutions, slow-release solid-dos-
age forms and parenteral formulations. Perhaps the best
known example of povidone complex formation is povidone-
jodine which is used as a topical disinfectant.

For accurate standardization of solutions the water content of
the solid povidone must be determined before use and taken
into account for any calculations.
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