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APPLICATION NT_.T.\-'IBER FILING OR 371f_C1 DATE FIRST N.-UVIED APPLICANT ATTY. DOCKET NOITITLE

101502.685 0T;"2?r’2004 Na_vna Govind 100629-US-PCT
CONFIRMATION NO. 7568

44992 POWER OF ATTORNEY NOTICE

ASTRAZEN ECA R&D BOSTON

35 GATEHOUSE om mumiiiiiiiiigiiigiigiiiiigiiiiiigiiiiiiiiiiiiiiili
WALTHAM. MA 02451-1215

Date Mailed: 07.’1 0f2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This iS in response to the Power Of Attorney filed 06r'24r’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« The Power of Attorney to you in this application has been revoked by the applicant.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 CFH 1.33).

fnlllurttct‘ nlylcsf

Office of Data Management. Application Assistance Unit (571) 272-4000. or (571) 272-4200. or 1-888-786-0101
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UNTPFID STATES DEPARTMENT OF f'OMi\1FIRl".F
United States Pawmt and Trademark Dffioe
Altai-ess:fTo1\'11\1IFiF11O_\1'EE FDR PA"l‘F!N'l‘F;

PO Box. [450
Alexnnilm. \'1'.tg:nLa 22.113-1-150vim-1lt',tI,=[,vt(I gov 

]0l'5-02.685 0?f2?i’2004 Na_vna Govind 056291-5543
CONFIRMATION N0. 7568

9629 POA ACCEPTANCE LETTER

MORGAN LEWIS 8 BOCKIUS LLP (WA)

1111 PENNSYLVANIA mug NW lllllllllllllllIllllligmgllgllflliglijjliligillllllllllllllllllll
WASHINGTON. DC 20004

Date Mailed: 07,11 0.12014

NOTICE OF ACCEPTANCE OF POWEFI OF ATTORNEY

This is in response to the Power of Attorney filed 05l"24l’2014.

The Power of Attorney in this application is aooepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1 .33.

fnnrtlrller nlylesi

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO!SBi'81A {"1206}
Approved for use through 11i‘3Dr’2fJ11. OMB 0551-0035

US Patent and Tradernark Otficez US. DE PAFETMENT OF COMMERCE
L|1'HJEl the Paperwork Reduction Act of 1995. no persons are required to respond to a coileclion Oi infornmation unless it displays at valid OMB control number.

7".759.328
PATENT . POWER OF ATTORNEY ’°a‘°“* “”""°°'

OR issue Date
REVOCATION OF POWER OF ATTORNEY f‘”"”“’”‘°"‘ ‘”"e”‘°'

WETH A NEW POWER OF ATTORNEY
AND

CHANGE OF CORRESPONDENCE ADDRESS
 

E] A Power offittlomey is submitted herewith.
OR

I hereby appoint Practitioriertst associated with the following Customer Number as mytour

attorrisytsi or agentfsi with respect to the patent identified above. and to transact all business in Q9529
the United States Patent and Trademark Office connected therewith:

thereby appoint Prectitionertsi named below as myiour attorneyts) Or agentfis) with respect to the patent identified
above. and to transact all business in the United States Patent and Trademark Office connected therewith:

P"=‘l01ifi°t"9i'($) Nama Registration Number

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

E The address associated with the above-mentioned Customer Number.
OR

The address associated with Customer Number;  ‘oz:

L‘; l'-'irrn orIndividual Name

City

Eon ntry

,.

i
'i _ . .. ......._.

Address ‘
|
|

|Telephone
I am the:

Inventor, having O-wnerslfip of the pate rit.
R

Patent owriar.L-J Sta.-teirient under 3? CF)? 3. T3r'b) {Form PTOi’.'SB.-"9l5) submitted here with or riled On

[~t_g_1‘__E;: Signatures Oi alt the inventors or patent owners of the entire interest or their rapresenlativets} are required. Sui:-mi! muihpte loriris it more than one
signature is required, see betow‘.

forms are submitted.

This collection ortnrcrrnation is raqurred by 3? CFR 1.3]. 1.32 and 1.33. The information is required to ODlt:‘Iit'l Or retain a benefit by the public which is to lite {and by the
USPTO to process) an application. can firlienliality is governed by 35 EJ.8.C. 127. and 3? CFR ‘i 11 and 1 14. This ooltection I5 estimated to take 3 minutes to Oompiete.
inctudtng gi;mgri>t-.g_ p|'epa|‘ing‘ and suhinitting the completed application town to the USPTO. Time will vary depending upon the inrlliridual case. any oamments on
the amount OI time you require to complete this form nnflror suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent and
Trademark Office. US. Department of Commerce, l’-‘.0. 30>.‘ ‘I450. mexandria. Wt 22313-1460. DO NOT SEND FEES OR COMF'LETED FORMS T0 TH|3
ADDRESS. BENI3 TO: Commissioner for Fatents. PO. Box $4.50, mexanctria. VA 223134-t5Ci.

if you need assistance in completing the form. cat! 1-800-PTO-9199 and select option 2.
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P‘|'Cri’3Bi|'9fi (0?-09}
Approved for use through 0‘.-'!31l2fl1 2. OMB 0651-0031

US. Patent and Trademark Office-; U.S_ DEPARTMENT OF COM MERGE

Under the ?a rwork Reduction not of 15395, no oreoris are r uirect to respond to oi ooilcotiun ul information unless it ill" ' a S a valid OMB control number.

STATEMENT UNDER 3? CFR 3.?3jb[

 

   AppIicantiPalenl0wner: G°Vind eta‘-

Fippticafon N0~iPaienl N0-I _?.-.3§9a??.3.. .. ..
Tified‘.

_ Filedris-sue Date: .4.E.‘.'.3.{..%.‘?.: ..?9.1.°   
  Composition For Inhalation
 

  
 

Astrezeneca AB a corporation
(Harrie of A:-.sigi1ee; {Type otA.-asignee. e.g.. corporation, partr-iersiiip, university. gtwernrrierit agericy. etc.
 
 

slates that it is:
 

 1. the assignee of the entire right. title. and interest in; 
   D an essignee of fess than the entire right. title, and interest in

(The extent (by percentage) of its ownership interest is ‘M; or

 
 

 

3 i__i the assignee of on undivided interest in the entirely of (a complete assignment from one of the joint inventors was made}  
 the patent appiicaticnipatent identified above. by virtue of either:
  
  A. An assignment from the irwentortsl of the patent appticotionlpaterat identified above. The assignment was recorded in

the United States Patent and Trademark Office at Real 015506 . Frame 0145 . or for which a
copy therefore is attached.

  
  on

e. f] A chain oftille from the invenl;or(s). of the patent eppiioationipateiit identified above. iCl the current assignee as follows:  
 

1. From: To: _H_“

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

Reei _ Frame . or for which a copy thereof is attached.

 

 
  

2. From. To:

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

  Reel . Frame___ . orforwhichacopythereofisattaciied.
 
  

 3. From: To: 

 
 

 

 

The document was recorded in the United States Patentand Trademark Office at

. Frame , or for which ai copy thereof is attached.

 :1 Additional documents in the chain of title are listed on a supplemental sheettsi.

E] As required by 37 CFR 3 ?3{t-}(1](i). the documentary evidence of the chain ol title trom the original owner to the assignee was.
or concurrently is being. submitted for recordation pursuant to 3? CFR 3.11.  

 {NOTE: A separate copy (lie-.. a true copy of the originsii assignment ciocumentlsjii must be submitted to Assignment Division in
accordance with 3? CFR Part 3. to record the assignment in the records ofthe USPTO. §g MPEP 302.05]  

  The undersigned (whose titl ' supplied bo1¢:aw)is authorized to act on behalf of the assigrieie.

mg.“ .i,,.mQli W 2Li
3'8 (1

   
Date      Meaghan L, Richmond; Reg. No. 81402 Patent Attorney. Astrazenefi

--—~—*-7-mm“--—  “'  Printed or Typed Name
This colleoiicrr of inlormfilloii is required by 3?’ CFR Li«.i'3tb}. The inlorrnatiori is reqtrlretl to obtain orretain a Deiiefit by the public which is 10 lile (and by the USPTO I0
process) an application. Ccnladentialily is governed by 35 U.S.C. 1122 and 3-? CFR 1.11 and 1.14 Th is collection IS estimated to take i2 minutes to complete, including
gathering, preparing, and submilli rig true coiiririletr-.d opplicatioii form to the USPTD. Time will vaiy depending upon the individual case. Ami DD|'1'1l'l!BfllS on the amount cl lime
you require to complete this term anuror suggestroris for rsoucing this burden, should be sent to the Chiet lntormetion Officer. US. Patent and Trademark Office, US.
Department of Conimiarco PO. Box 1450, Atoxacdria. VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS T0 THlS ADDRESS SEND TO: Commissioner
for Putenls, P.O. Box 1450. Alaxanclrla, VA 22313-1450.

   

1.13:9“ migd assistance r'.r.i cwnpreiirig the form. Gaff l‘-i3OG~F>T0—£t F99 and seiec-I option 2
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Electronic Acknowledgement Receipt

EF5 ID: 19398477

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named lnventorfllpplicant Name: Nayna Govind

Customer Number: 44992

Filer: Gregory Thomas Lowen

Filer Authorized By:

Attorney Docket Number: 100629-US-PCT

Receipt Date: 24-JUN-2014

Filing Date: 27-JUL-2004

Time Stamp: 18:03:42

Application Type: u.s. National Stage under 35 USC 371

Payment information:

 

 
 
   

Submitted with Payment no

File Listing:

Document . . File Size{Bytes).-' ' Pages
Number Document Descflpflon Message Digest Part Lzip [ if appI.]

90895

1 Power of Attorney 5S43POA.pdf no 1
:20BTI»-lb2adFklaI'}ceced?32-I§d2d739aTflS

'|el7'a

Warnings:

Info rmation: 5
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Assignee showing of ownership per 37  2 CFR 3773' 5543Staten'Ient.pdf no 1c9ISa77i15iec3n3aD-1d?23SbdaBb1 I9.-aicl
97:3

Warnings: I
Info rmation: I

Total Files Size [in bytes):| 173194

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 to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 1 1 1

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-[d] and MPEP 506], a Filing Receipt [37 CFR 1.54] will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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 requirementsa Form PCT.-“D0.~'E02'903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date [Form PCTfR0.~'105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNTPFID ST-QTES DEPARTMENT OF f'OMMFIRl".F
United States Pawmt and Trademark Offioe
Attdi-es<s«:tTI‘|1\'11\1IFiF11f1_\1'i7.E FDR PA"l‘F!N'l‘F;

P0 Bar. [450
Alexnnilm. \'1'.tg:nLa 22.1! 3-1450vim-1l|',tI,=[,vt(I gov 

101502.685 OTIZWZOO4 Na_vna Govind 100629-US-PCT
CONFIRMATION N0. 7568

44992 POA ACCEPTANCE LETTER

ASTRAZEN ECA Fl&D BOSTON

35.Ae$gmo'o1il50 £,4R5.~1.,§215 lllilllllIiIlltitlgiigltiliglgiilillglllillliliulnll
Date Mailed: 06.’09:’2014

NOTICE OF ACCEPTANCE OF POWEFI OF ATTORNEY

This is in response to the Power of Attorney filed 052812014.

The Power of Attorney in this application is aooepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1 .33.

fnnrtirller nlylesf

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

page1of1
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UNTPFID STATES DEPARTMENT OF f'OMI\1FIRl".F
United States Pawmt and Trademark Offioe
Attdu-es<s«:tTI‘|I\'II\1IFiF1IO_\1'I7.E FDR PA"l‘F!N‘T‘FI

PO Box. I450
Alexnnilm. \'1'.tg:nLa 22.1! 3-1-I50vwt-1it',t,I,=[,vt(I gov 

101502.685 0?f2?t’2004 Naytta Govind
CONFIRMATION NO. 7568

9629 POWER OF ATTORNEY NOTICE

MORGAN LEWIS 8 BOCKIUS LLP (WA)

1111 PENNSYLVANIA mug NW tuttitItIlttgtttgttgtttttgttttttttlIttttlltnt
WASHINGTON. DC 20004

Date Mailed: 06.’09t’2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power Of Attorney tiled 05f28t’201«’-I-.

« The Power of Attorney to you in this application has been revoked by the applicant. Future oorrespondence

will be mailed to the new address of reoord(37 CFR 1.33).

frmlu 111:1‘ tuylcsf

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

page1of1
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F'TOi5Eir'B1.A (12-03)
Appmved for use through 11t3l].i2(]11 _ OMB 0651-0035

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

PATENT . POWER 0|: ATTORNEY
OR

REVOCATTON 0.: POWER 0.: ATTORNEY

AND

CHANGE °F °°R"ES"°“°E“°E ADDRESS

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

D A Power of Attorney is submitted herewith.
OR

I hereby appoint Practitioner(s) associated with the following Customer Number as myiour

attorney(s) or agent{s) with respect to the patent identified above, and to transact all business in 44992
the United States Patent and Trademark Office connected therewith:

El I hereby appoint Practitioner(s) named below as mytour attorney(s) or agent(s) with respect to the patent identifiedabove. and to transact all business in the United States Patent and Trademark Office connected therewith:

F’ifi°tiii0"'ei(5) Name Registration Number

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

The address associated with the above-mentioned Customer Number.
OR

CI The address associated with Customer Number:
OR

Firm or
Individual Name

 
 —

Telephone 
I am the:

El Inventor, having ownership of the patent.
OR

Patent owner. IStatement under 37 CFR 3. 73th) (Form PTO-/SB/96) submitted herewith or flied on
SIGNATURE of Inventor or Patent Owner

Meaghan L. Richmond! May 23, 2014
Meaghan L. Richmond Telephone +1 131.339.4054

Title and Com an Patent Attomey; Astrazeneca AB

ll-lL'l_'|'_E: Signatures of all the inventors or patent owners of the entire interest or their representativets) are required. Submit multiple fonns it more than one
signature is required, see below‘.

*Total of 1 forms are submitted.
This collection of infon‘naLion is required by 3? CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file [and by the
USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection is estimated to take 3 minutes to complete.
including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer, U_S_ Patent and
Trademark Orifice, U.S. Department of Commerce, PO. 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 assistance in oompieting the form. cal! 1‘-800-PTO-9199 and select option 2.

9
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Privacy Act Statement

The Privacy Act of 1974 (EL. 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 US. Patent and Trademark
Office is to process andfor 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 to
process andfor 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 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 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 ofthe

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(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services. or hisfher 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 (i'.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 ifthe record was filed in an application which
became abandoned or in which the proceedings were tenninated 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.

10
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PTOfSBf‘.:'lfi (0?-O9]
Approved for use through 0Ir'f31l2012 OMB 0651-0031

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

STATEMENT UNDER 37 CFR 3.73§bl

Applicantr'Patent Owner: G5-""i"d et 3'-

Application No.!Patent No.: 7»759328 Filedflssue Date: 20 Jul)’ 2010'
Titled

COMPOSITION FOR INHALATION

Astrazeneca AB _ a Corporation
[Name of Assignee) [Type of Assignee, e.g., corporation, partnership, university, govemrnent agency, etc.

states that it is:

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

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

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

the patent applicationfpatent identified above, by virtue of either:

A. An assignment from the inventor(s) of the patent applicationlpatent 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.

OR

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

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

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

2. From: To:

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

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

3. From: To:

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

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

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

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

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

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

flvteaghan L. Richmond! May 23, 2014

Signature Date

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

Printed orT ped Name Title
This collection of infomlafion is required by 37 CFR 3.73(b). The infom1alion is required to obtain or retain a benefit by the public which is to tile {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR I .1 1 and 1.14. This collection is eatirnated to take 12 min utes to oomplete, including
gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you require to complete this form andfor suggestions for reducing this burden. should be sent to the Chief Information Officer. US. Patent and Trademark Office. US.
Department of Commerce. PO. 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
if you need assfstalaoe in completing the form. call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (PL. 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: (‘l) 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 US. Patent and Trademark
Office is to process andior examine your submission related to a patent application or patent. If you do

not furnish the requested information, the US. Patent and Trademark Office may not be able to
process andior 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 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 oourt, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the oourse 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 ofthe

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 USC. 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 hisfher 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 (i.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. l22(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 ifthe record was filed 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 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

EF5 ID: 19150674

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named lnventorfllpplicant Name: Nayna Govind

Customer Number: 9629

Filer: Meaghan Lynn Richmond/Ja mi 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

Payment information:

 

 
 
   

Submitted with Payment no

File Listing:

Document . . File Size{Bytes).-' ' Pages
Number Document Descflpflon Message Digest Part Lzip [ if appI.]

74?089

1 Power of Attorney PowerSB81A.pdf no 2
59-3cll04?'4l'ltl 3rla37FIf'.|'52d8F?'9020d2?{9

N899

Warnings:

Info rmation:
L3
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422936
Assignee showing of ownership per 37

 2 CFR 3773' Staten1entSB96.pdf no 2AO6§D1ac06?'6?'e|'J2c3f8r.c4av61bF3a2IS'|'|
e-636

Warnings: I
Info rmation: I

Total Files Size [in bytes):| 1170025

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 to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 1 1 1

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-[d] and MPEP 506], a Filing Receipt [37 CFR 1.54] will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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 requirementsa Form PCT.-“D0.~'E02'903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date [Form PCTfR0.~'105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNTPFID STATES DEPARTMENT OF f'OMi\1FIRl".F
United States Patent and Trademark Dffioe
Att<l|'£s<s<: fTI‘|1\'1l\1IFiF11O_\1'EE FDR PA"l‘F!N'l‘F;

PO Box. [450
Alexnnilm. \'1'.tg:nLa 22.1! 3-1450vim-1lt',tI,=[,vt(I gov 

101502.685 0?f2?i’2004 Na_vna Govind
CONFIRMATION N0. 7568

9629 POA ACCEPTANCE LETTER

MORGAN LEWIS 8 BOCKIUS LLP (WA)

1111 PENNSYLVANIA mug NW lllllllllllllllIllllligmgllgliflliglflllimilllllllllllllllllll
WASHINGTON. DC 20004

Date Mailed: 03.’03f2014

NOTICE OF ACCEPTANCE OF POWEFI OF ATTORNEY

This is in response to the Power of Attorney filed 02l"12l’2014.

The Power of Attorney in this application is aooepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1 .33.

ftrwoodsollf

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

page1of1
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UNTPFID STATES DEPARTMENT OF f'OMMFIRl".F
United States Patent and Trademark Dffioe
Attdu-ess:iTI\1\1I\1IFiF1V1_\1'EE FDR PA"l‘F!N‘T‘F;

PO Box. [450
Alexnnilm. \'1'.tg:nLa 22.1! 3-1450vwt-1it',tI,=[,vt(I gov 

101502.685 OTIZWZOO4 Na_\_ina Govind 062?5—410USl
CONFIRMATION NO. 7568

POWER OF ATTORNEY NOTICE26164

FISH 8: RICHARDSON P.C.

Emggpgfigs MN SW 022 HllllliilliiiIiillligmgligiifliigigiiiitgigliHlillliilllllllli
Date Mailed: 03.’03:’2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02i''12i’2014.

« The Power of Attorney to you in this application has been revoked by the assignee who has intervened as

provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of reoord{37 CFR 1.33).

2’ lrwoodso11J'

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

page1of1
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PTDIAFNBO {fl?—1 2'3
Applovafi fol use uwrough ’l1»’3‘3r'20'|-Ii. OP-£8 0651-0035

U.S. Patent and ‘l'rada.':=a(k Otfi-:5; UJS [!EEP.M'-£‘l'MENT (BF -:3:Z3h.*.Pu1EflC:£E
Under {:15 Papennark Reduciican A5? cf 19? 5. no persons are mzgttirec lo resyrmd to 3 crailrsctlar: 0! i:1forrn;atin:1 uniesrs '11 (jispisys a valid OMB .'.‘,1;;nimi n:Jrr‘.he:-r.

_ PQWER Cl AWORNEY T0 FRGSECEJTE APPL!{3ATEC3N$ BEFGRE THE USFFO

1 hereby revoke .3}! previous powers -of aiiorne tatesenene
. ”"de £Q%W........................................................................
_ i hereby appsirstt

I g E Pres-::z.i:'anners associsied with Customer Number:
{JR

As attorneyis) (.1:-aggssrt-E-(es) to napreserai the undersigned is-erhre rhe Unified States. Patent and ‘ilradeemariu Ofiine QUSPTO) in connection wsth
_ any and aii pateni appiirxaiions assigned E in the undersigned according tn the US!‘-"Ti? assignmana records or assignmwitss dccumentss =

aiiac:-1:‘.-rs in this form in :71Cflt'.ti'd£ll‘!f.E! wiih 3'? BER 3.3’:-3(2).

.'?3{c) to.-:

T'e'2!er.+hr;r=e. .........,......N................... .. .. .............................. .. .. ..... .a. an. .. .. .. .. .. .. .. .. . n“ .....m \\ \\ \\

HI I 31.1-rsrud 4'-'\(.‘..".'9S'. I ;\St?'E3zE3i'1€CE3
S-151 35 Sfidertéiie
Sweden

- A copy of this form, ttsgether with a statement under 3'?’ CFR 3.?3{c} (Form i3TD:’fi1IsW“38 :3? equivaientj is mquire-ti tn are
Fliad in each sppiicaiion in which this form is used. The statement tender 3? CFR 3.'¢"3(¢} may be cc-mpiaatesei by (me of
The pratstiiiomers El ointed in this form. and must identify {ha application in which t!'IiE Pawef 0! Attorney is to be filed.

Sm-NATURE of Assigns-e of Re,-eord
The inciévifiual whose signature and iitie suppiled braiow authorized to act on hrshaif of the assignese

§_‘f?Tf7';?Ti? LLLLL ' r .............................Wm_ BEi..§3€i:3‘{~'-_;__...;%&*“’~\.......
Name §SaEiy CURRAN Telephone 1-am. § 5i*“s£3::3‘..?;:":'$E2

-as. r~=..s:s.=s'.-.mm*' . . _ _
F-.')F€NI5 TO THES ADDRESS. SEND ‘PO: -Iloraamissiamer for Patanm, F20. Box 145-1?. Aiexandria. VA 223134450.

If you need aasistarwae in cumpieting Hue farrrn, (sail 1-BOD-17-‘TO-9139 and seieck option 5:‘.
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Electronic Acknowledgement Receipt

EF5 ID: 18175246

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named lnventorfllpplicant Name: Nayna Govind

Customer Number: 26164

Filer: Todd B. Buck

Filer Authorized By:

Attorney Docket Number: 0-6275-410US1

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

Payment information:

Submitted with Payment no

File Listing:

 

 
Document

Number
File Size{Bytes).-' ' Pages

Document Description Message Digest Part Lzip [ if appI.]

 
119284

Assignee showing of ownership per3}' 056291_5543_pdf no 3CFR 3.73.  
1:761 aa2ceJ"J"d1I?Sv6?'I.'I5535033Sd11?a-1651

EH50?

Warnings:

Info rmation: 1 8
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'|C|4?'T"9

 2 Power of Attorney 056291—5548—POA.pdF no 1
9adc7Fd-|9cT2e3ITJB5cf83c22?Ab1e3 25b5

bS3a

Warnings: I
Info rmation: I

Total Files Size [in bytes):| 224063

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 to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 1 1 1

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-[d] and MPEP 506], a Filing Receipt [37 CFR 1.54] will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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 requirementsa Form PCT.-“D0.~'E02'903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date [Form PCTfR0.~'105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOIAIA.-'96 {GS-12}
Approved for use through IE|1i'31r'201 3. OMB 0651-D031

U.S. Patent and Trademark Office:U.3. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act oft 995, no ersons arereuired to res end to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFFI 3.73§c[

ApplicanUPatent Owner: Astrazeneca AB

Application No.rPatent No.1 717591328 Filedrlssue Date: 20"“-‘"2010

-I-med. Composition for Inhalation

Astrazeneca AB ’ a corporation

(Name of Assignse} (Type ol Assignee. e_g.. corporation. partnership, university. government agency. etc.)

states that. for the patent applicationrpatent identified above. it is (choose o_ne of options 1. 2, 3 or 4 below}:

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

2. D An assignee of less than the entire right. title. and interest (check applicable box}:

I_| The extent (by percentage) of its ownership interest is %. Additional Statementis) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] 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 owneris) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statementis} by the owner{s] holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. i:i The recipient. via acourt proceeding or the like [e.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. E] An assignment from the inventorts) of the patent applicationipatent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame . or for which a copy
thereof is attached.

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

1_F,Om: Govind etal. To: Astrazeneca AB

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

Fieel 015506 , Frame 0145 , or for which a copy thereof is attached.
2. From: To:

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

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

[Page 1 of 2]
This collection of information is required bv3? CFFt3.?3{b}. The information is required toobtain or retain a benefit by the public which is to file (and by the USPTD to
process} an application. Confidentialityis governed bv35 U.S_C. 122and 37 CFFI1 .1 ‘l and1.14. Thiscolleotion is estimated to take 12 minutes to oomplete. inoluding
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 andfor suggestions for reducing this burden. should be sent totl1e Chief Information Officer. US. Patent and Trademark
Office, us. Department of commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OH COMPLETED FORMS TO THIS ADDFtESS.SEND
TO: Commissioner for Patents, P.0. Ba): 1450, Alexandria, VA 22313-1450

{fyou meted as-sisrance in completing rheforrn, calf I—800—PTO—9I99 and select option 2.
20
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PTOIAIA-'96 (08-12)
Approved for use through 01.-'31i’2013_ OMB 0651 -0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Pa rwork Reduction Act of 1995. no u rsons are re uired to res nd to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDEFI 37 CFR 3.7310!

To:

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

Fieel , 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 thereof is attached.

To:

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

Real . Frame . or for which a copy thereof is attached.

To:

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

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

E Additional documents in the chain of title are listed on a supplemental sheetis).

[7] As required by 37 CFFI 3.?'3I[c){1){i). the documentary evidence ofthe chain of title from the original owner to the
assignee was. or concurrently is being. submitted for recordation pursuant to 37 OFF! 3.11.

[NOTE: A separate copy (Le, 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 assignment in 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. Buckf February 11, 2014
Signature Date

Todd 3. BUCK 43574
Printed or Typed Name Title or Flegistration 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 iniormationin connection with your
submission of the attached torm 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 thisinlormation is 35

U.S.C. 2(b)(2); (2) furnishing ofthe information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process andfor examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the US. Patent and Trademark
Ofiice may not be able to process andior examineyour submission,which may result in termination 01 proceedings

or abandonment of the applicationor expiration of the patent.

The informationprovided 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}. Flecords 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 informationin order to perform a contract. Recipients of information shall be required
to comply with the requirements oi the Privacy Act oi 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an lnternationalApplication 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 USC. 218{c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or hisfher 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 (r'.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 USC. 1221b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, areccrd 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 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 TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 7,759,323 B2 Page I of I
APPLICATION NO. 2 10502685

DATED : July 20, 2010

WVENTOR(S) : Nayna Govind and Maria Marlow

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

On the Title Page 1tem(56) Line 14 — Delete “Pipkom” and insert -- Pipkom -- therefor.

On the Title Page Item ('56) Line 18 — Delete “Z.ettersttr&31n” and insert -- Zette1*strfj1n -- therefor.

Signed and Sealed this

Second Day ofNovember, 2010

0.7,»)! 57. 19/\w;«=5
David J. Kappos

Director qfrhe [.-firm’ .S'mr:~s Pzrrmtr and Tr¢r¢:'¢>nmr.i' Qlj-‘Ice
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STA TES DEPA RTMIENT‘ OF C01\rI.\’JZERCE
United States Patent and Trademark Olfce
Addrcss: C01\«lI\'II$SIOI\'ER FOR PATENTS

l’.U. Box 1-1-50
Alexandria. Virginia 22313-1-15U
w-ww llS])l0.gOV

 
APPLICATION NO. FLLINU DA'1']:J 1"IRS'1‘ NAMED I.\lVB1\"l'0R A'1'1'0i{N}:L‘I' lJOL.‘Kl:i'l' NO. (.'ONFl.RMA'l'l0N N0.

10502.63: owrzmoo-I Nayna Govind 063?}-410US1 7568

M" ”” ‘”"'””'“F1sH&RICHARDs0N P.C. —
PRYOR, ALTON N.-'-\THANl'ET_

MINNHAPOI .IS, MN 55440-"1022 ART ITNIT PAPER NI T.\-'IBER

1616

NOTIFICATION DATE DELIVERY MODE

1l!0lI20lCl ELECTRONIC

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

The time period for reply, 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):
PATTJOCTC @f1‘.c0m

PTOL-90A (Rev. 0410?}
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Azidfiz OOMMISSIONER FOR PATENTS

P.O. Box1450

Alexandria. Virginia 22313-1450

APPLICATION NOJ FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.

CONTROL NO. PATENT IN REEXAMINATION

 
10502685 GOVIND ET AL. 06275-4 1 0US1

EXAMINER |
FISH & RICHARDSON P.C.

PD Box 1022 ALTON N.. PRYOR
MINNEAPOLIS. MN 55440-1022

ART UNIT PAPER l
1616 20101026

DATE 3-'IAII.FJ):

Please find below andior attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

Attached is the IDS fiied I |:"l2.r’09.

:'A|ton N. Pryor!

Primary Examiner, Art Unit 1616

PTO-SOC (Rev_O4-03)
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ALL REFERENSES CONSEDERED EXCEPT WHERE i_iNED THROUGH. .t’fit.P.,r"

Sheet 1 of1

Attomey‘s Docket No. Application No.

06275-0410US1 10/502,685
Applicant

Na 3 Govind et al.

Filing Data Group Art Unit

July 27, 2004 1616

U.S. Patent Documents

Desig. Document Publication Filing Date
ID Number Date Patentee Class Subclass If A o roriate

' :1 Patent Documents or Published Forei n Patent A - lications

Publication Country or Sub- Translation

Date Patent Office Class class

---
I‘-
I--

---Sv __—

 

 

 

 
 

 
 

 

 
 Substitute Form PTO-1449 US. Department of Commerce

{Modified} Patent and Trademark Dffice

 
 

Information Disclosure Statement

by Applicant
(Use several sheets if necessary}  
 

 

  
  

     

 
 

 
 

 

Examiner
initial

 
  

 
  

 

 

3

 
 

 
 

Examiner
Initial

 

  5. Document

“Povidone" The United States Pharmacopeia, USP25fNF20, pp. 141 9-1420. United Slates
Pharmaco eial Convention, Inc., Rockville, MD. 2002

Pauwcls et al. “Effect of inhaled formoterol and budesonidc on exacerbations of asthrtui," Vol. 337
Number 20, - . 1405-1411 and one correction ae ,November 13, 1997

Wyser et al., “Neue Aspelcte in der Behandlung des Asthma bronchiale und chronisch obstruktiver

I.undenkran]<eiten," Schweiz Med. Wochenschr, Vol. 127, pages 885-890 (1997), English Sumniary
included

 

 
 

 
 
  

 

 
!$j|—l-.__]5”!‘-*1“'

 
—-u——- 2*"I-""3

 
  

Examiner Signature Date Considered

ffitiifitt PIYGI‘.-" Q2;{}g_,='2m' G
EXAMINER; Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form withnext communication to a iicant.    

t Substitute Disclosure Form (PTO-1449)
Only the abstract of reference 8 waQ6conerdered. Other parts of reference
8 are in German.
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§’a<:et':t i‘>?'e‘:.: ’?,’}’.5‘:},3;?£i§ E3:s&as11.i:3a3r : .»‘%.E?.s:.:n 1‘3at3:.a§1ii:I.§’ry::r

issue I3-mzszz Em}-'2{§, Eflif} (mi. : “E5633

Seriaiféu. : §.(‘.«“f§i32*._.§?$8S

File : Euiy E-3&4
°’£‘it§'c : {T(}Mf3’{T§*f*37{’i’”ii.3+.‘=Z*~u’ _F{.‘:.‘§i_ }N§iz=§_§j,_fa’i7§?()N

s%.i§:*:.: €QIc::‘$iE'i::a.£e M‘ (fa:-:':.‘a2:.::.é<::as Branci:
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The projected patent number and issue date are specified above.
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(_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
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Any questions tegarding the Pate11t 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.
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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 lnventormpplicant 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-Appea Is-and-Interference:

Post-AI Iowa nce-and-Post- Issuance:

issue fee 0

Publ. Fee- early, voluntary, or normal 1504 | ‘I | 300 | 300
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Description | Fee Code Quantity Amount Sufi:-3:3: in
Extension-of-Ti me:

Miscellaneous:

Total in USD (5) 1810
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Electronic Acknowledgement Receipt

EF5 ID: 7672223

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named lnventorfllpplicant Name: Nayna Govind

Customer Number: 26164

Filer: Janis K. Fraser/Brenda Jurgens

Filer Authorized By: Janis K. Fraser

Attorney Docket Number: 0-6275-410US1

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

Payment information:

Submitted with Payment yes

Payment Type Deposit Account

Payment was successfully received in RAM S1810

RAM confirmation Number 1583

Deposit Account 061050

Authorized User

File Listing:

Document . . . File Sizeiliytes).-' Multi Pages
Number Document Descflpflon 3'7” Na me Message Digest Part Lzip [ if appI.]
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311814

 1 0-6275rnoa.pdf yes 4
79-1'3-Ilbll?'e-673da‘9:3|SicaIcl\°22F|‘Bl-la

aO|2

Multipart DescriptionlPDF files in .zip description

Document Description Start End

Post Allowance Communication - Incoming
Issue Fee Payment (PTO-853} 2

Post Allowance Communication - Incoming
Warnings:

Info rmation:

 
31?51

2 Fee Worksheet (PTO-87 5] fee-info.pdf no 2

ElEll3D5025H1‘lEld45ldTa9352EL23l1JTbbEl§13iB]"l

Warnings:

Info rmation:

Total Files Size (in bytes) 343565

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 to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53ib)-id} 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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 requirementsa Form PCTIDOIEOISO3 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date {see PCT Article 11 and MPEP 181 O}, a Notification of the International Application Number

and ofthe 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 Receipt will establish the international filing date of

the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PA'I"ENTS PO. Box H50

Alexandria, Virginia 213 I 3~I-130
\nrw1v.u,spto.gov

10.-"502.635 07I27!'2004 Nayna Govind 06275—410US1 7568

.5... . o4:2a:2o1o
FISH 8: RICHARDSON P.C. PRYOR. ALTON NATHANIEL

§:‘i33§i‘pl§’E.§ MN 55440-1022  
' 1616

DATE MAILED: 04r’26l20l0

PRIORITY ACKNOWLEDGMENT

E/1. Receipt is acknowledged ofpriority papers submitted under 35 U.S.C. I19. The papers have been
placed of record 111 the e.

Cl 2. Applicant's claim for riority, based onfiagers filed in parent Application Numbersu mitted under 35 . .C. 119, is acknowledged.

D 3. The priority papers, submitted , afler payment of the issue fee are
CI acknowledged

While the priority claim or certified cop filed will be laced in the file record, neither will be
reviewed and the patent when publishe will not mclu e the priority claim.
See 37 cm l.55(a)(2).

El not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

Cl 4. For utility and lant applicationsfiled on or after November 29, 2000, the priori claim is not

entered because t e claim was not presented within the time limit required b 37 C R l.55£a£(l).A petition to accept a delayed claim for riori under 35 U.S.C. ll9(a) - (dlor (t), or 365 a may be
filed. See 37 CFR 1.55(c) and MPEP 20 .14(a .

571-272-4200 or 1-888-786-0101

Application Assistance Unit

Offioe of Data Management

Page 1 of 1
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Application No. AppIicant(s}

_ _ 1or5o2,ea5 eovmo ET AL.
Response to Rule 312 Communication . .Examiner Art Umt

ALTON N. PRYOR 1616

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

1. E The amendment filed on 15 March 2010 under 37 CFR 1.312 has been considered, and has been:

a} E entered.

b) I:I entered as directed to matters of form not affecting the scope of the invention.

c} E] disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.

d}I:I disapproved. See explanation below.

e) I:I entered in part. See explanation below.

IDS forms dated 11i3:‘06 and 03i15i10 are attached.

iA|ton N. Pryor.’

Primary Examiner, Art Unit 1616

U.S. Patent and Trademark Offioe

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20100319
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Subslituie Form PTO-14-49 U.S. Deparlmenl O[COl'l'IlTlE'G Amway’: Docket N0. AIIDIIGEHOII N0.

""'°'3"“°‘” Pate“ ‘md T"°d°""3'1‘ om” 06275-4-IOUS 1 I 0/502 635

Information Disclosure Statement "‘PP5°3"t _
by Applicant Na a Govmd ea.‘ al.

(Use several sheets I necessary) Hum Data Group M Um

. July 27, 2004 l6l 6

U.S. Patent Documents

Initial ID Number Date Paterltee Ciass Subclass If * 3,-an iate

_———1-:
Forel 2 n Patent Documents or Published Forel ! :1 Patent 4 - - Ilcatlons

In itial ID Number Date Patent Ollice Class SLIJCIBSS In2-
215-2“-
-32-“);

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

Initial ID Document

Cazmla et al., “Effect of salmelaerol and fonnoteml in patients with chronic obetmcljvc pulmonary
discase” Pain: Pharmacol. '?:103-1' 1994

Examiner Signature Dale Considered _

,-‘Alton Pryor? 1 (H15.-"2099

EXAMINER: lnilide oltaiion oonsidorad. Draw line thmugh cllalion if ml in uoniorrnance and not considered. Include copy of this lorrn with
lieiid oornmunicauon to = - licent.

Sulasliluta Disclosure Form {PTO-1449)
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LNITED STATES DEPARTMENT OF (‘.0MMERCE
Lnited States Patent and Trademark Office
Addiess: COMMlSSlON'ER FOR PATENTS

P 0 Box [450
Alexandria. Virginia 22313-I450
ww w.1.1sp1o.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EX:\l"v'IINER

FISH & RICHARDSON P.C.. PRIOR “HO” NATHANIEL

nosoxwzz
MINNEAPOLIS, MN 55440-1022 W

DATE NIAILE-D: 02.I'25i'20l0

  
10.35 02.685 0TJ2?f2004 Na}-'na Govind 062T5 —-1-l0US 1 "I563

TITLE OF INVENTION: COMPOSITION FOR INIIALATION

  
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PU'BLI(.‘ATIO1'\' FEE DUE PREV. PAID ISSUE FEE TOTAL FEELS) DUE DATE DUE.

NO $1510 $300 $0 51310nenprovis tonal 05952010

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

PR! !§E§f!l'1‘I!!N LE THE l\/IERITSLS 1 IL! [314]]. THIS NOTICE OF AI.I.OWANCI1I IS NOT A GRANT OF PATEN'l‘ RIGHTS.
THIS APPLICATION IS SUBJECT TO VVITHDRAWAL 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

STATIITQ {RY PERIOD 5 QANNQT E EXTENDED. SEE 35 U.S.C. 151. TIIE 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 TO‘WARD THE ISSUE FEE NO‘W
DUE.

HOW TO REPLY TO TIIIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S} DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay tl1e PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of tlie ISSUE FEE shown above, or 'l'ransniittal and pay the PUBLl(.‘A'l'lON FEE (if required) a11d N2

the ISSUE FEE shown above.

11. 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 a11d PUBLICATION FEE (if required). If you are charging t]1e fee( s) to your deposit account, section ''4b''

of Part B - Feet’ s) Transmittal should be completed a11d 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 paper as an equivalent of Part B.

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

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

Complete and send this form, together with applicable l'ee(s). to: Mail Mail Stop ISSUE FEE
Coniniissioner for Patents
P.0. Box 1450

Alexandria, Virginia 22313-1450
or Eu (571)-273-2885

ll'\'S'l'i{U(."l‘lt)N S; 'l'his fonn should be used for transmitting the ISSUE FEE and _l-:tJtiLlCA:l‘lOl\| FEE (if_requiiedJ. Blocks I through 5 should be completed where
ap priate. All turther correspaendence including the Patent. advance orders and notitication ol maintenance lees will be mailed to the current corres ndence address as
in icated unless corrected below or directed otherwise in Block 1. by (a) specifying a new conespondence address: andfoi‘ (bi indicating a separate " EE ADDRESS" formaintenance fee notifications.

C|_1'RREN']' conngspoj-t,13E1{cE_.\D]jRj|;gg mm. U56 Biock 1 for my (hangs ofaddrgssi Note: A certificate of mailing can only be used for doniestic mailings of theFeets) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal dra\=ving._ mustave its own certificate of mailing or transmission.

2I.‘i|6-1 ".I.'i9t't fl2.i"25.t2f]lfII C r ofNIaI Terti icate i ing or ransinission
& I hereb ' certif that Ihis Feets] Transmittal is being deposited with the United

R0 BOX 1022 States Postal ervice with sufticient postage for fil'Sl class mail in an envelope
‘ addressed to the Mail Stop ISSUE FEE address above. or bein tacsimileI'U'IINNEAP(_)I_.Ib, IVIN 55440-I022 transmitted to the USPTO E- 71] 273-2335, on the date indicated be ow.

tD¢positoi’s narri:J

APl’I_.l(.'A'l"lON N0. l"'ILI.N(_i DA'l'I:I I"'lR.‘S'l' NANIED I.N\-'El"«l'l'OR A'l"I'0R.NI:I‘.t' DOCl§.l:"l‘ N0. (_‘.()Nl"'lRMA'l'lON NO.

7563

 
10.35 02.685 OTt2Ti'2004 Nayna Govind 06275 —-1-IOUS 1

TITLE OF INVENTION: COMPOSITION FOR INHALATION

  
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLI(?ATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEELS) DUE DATE DUE

NO $1510 $300 $0 51310nonprovis ioiial DSIZSIJIZI It]

PKYOK, AL'l‘t)N NA'l‘l-IANIEL. lolo 514-1 o".n'UtlU

1, Change ofcorrespondcncc address or indication of “Fee Address" (37
CFR I363).

D Chan e of corrcs ride ncc address (or Change of Corrcspondc riceAddress orin PTOJ. H132) attached.

I: "Fee Address“ indication (or "Fee Address" Indi_L'ation form1-’l‘OtSBt4?: Rev 03-02 or more recent} attached. Lse of a (Iiistomer
Number is required.

3. For printing on the patent front pagc. list

-(1.1 the names of up to 3 registered patent attorneg,-‘s 1
or agents OR. altci‘nativcly,

-(2.1 the name ofa single firm (having as a member a 2
registered attorney or agent) and the names of up to
3 registered patent attorneys or agents. It‘ no name is 3
listed. no name will be printed. 

.3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT tprint or type}

PLEASE NOTE: Unless an assi rice is identified below, no assignee data will appeal‘ on the patent. If an assignee is identified below. the document has been filed for
recordation as set torth in 3? CF 3.11. Completion ot this tonn is NOT a substitute tor tiling an assignment.

(A) NAME OF ASSIUN EE [BJ RESIDENCE: [CITY and S'l'A'l'E OR CO LJl\|'l'l{Y}

Please check the appropriate assignee category or categories (will not be printed on the pate ntj : D Individual D Corporation or other private group entity D Government

4a. The following Iee(s) are submitted: I-lb. Pay merit of Feets]: [Please Iirsl. reapply any previously paid issue Iei: shown aI.iu\'e}
D Issue Fee 3 A check is enclosed.

D Publication Fee (No small cntity discount permitted) 3 Payment by credit card. Fonn P'I‘O—2Ci38 is attached,

D Advance Order - # of Copies :IThe Director is hereby authorized to charge the required feetsl, any deficiency. or credit_ any
overpayment, to Deposit Account Number {enclose an extra copy of this form).

5. Change in Entity SI.:~:il.I.is [from status indicated above]

I: a. Applicant claims SMALL ENTITY status. See 37 CPR 1.27. -J b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27-'(g)t2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent: or the assignee or other party in
inteiest as shown by the records of the United States Patent and Trademark Office.

AuLhoi'izcd Signature Date

Typed or printed name Registration No.

This collection of iiifoiniation is required by 3? (TR 1.31 l. The iiiformation is i‘ uired to obtain or retain a beiietlt by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.14. is collection is estimated to take 12 minutes to complete. including gathering. preparing, and

submitting the completed application t'orin to the U SI-"10. Time will vai P de ndin upon the individual case. Any comments on the amount of time you require to COUIEICIC
this torm andtor suggestions for reducing this burden. should be sent to I e iet In ormation Ofticer. LIS. Patent and Trademark Otlice. US. Department of Commerce. .0.Box 1450. Alexan na. Virginia 2231} l-450. DO NOT SEND FEES OR OOMPLETED FORMS TO THIS ADDRESS. SEND TO: Con‘in1issioner for Patents. P.O. Box 1450.
Alexandria, Virginia 2231 3—l-450.
Under the Paperwork Reduction Act of I 995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATEs PATENT AND TRADEMARK OFFICE
l_'NI'1‘ED STATES DEPARTMENT OF COMMERCE
[nited States 1-‘ate-nt and Trademark Office
Address: COMMISSION'ER FOR PATENTS

P 0 Box [450
Alexandria. Virginia 22313-I450
ww w .uspto.gov

APPLICATION NO. FILING DATI FIRST NA_\-'IED IINVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

1075 02.635 0772772004 Na}-'na Govind 06275 -4 IOUS 1 7568

FISH & RICHARDSON P.C. PRYOR “JON NATHANIEL

nosoxwzz
MINNEAPOLIS, MN 55440-1022 W

DATE NIAILE-D: 0272572010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (1))

(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 23 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 tiling date that

determines Patent Term Adjustment is 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) WEB site (http://pai.r.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 a11d publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at l-(888)-786-0101 or

(57 l)-272-4200.

Page 3of 3
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Application No. AppIicant(s}

_ _ _ ’lCll'502,B85 GOVIND ET AL.
Exarningf

ALTON N. PRYOR 1515

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

1. E This communication is responsive to 1/25/10.

2. E The allowed claim(s) isiare 25,30-35.45-52ficlar'rns renumbered 1'-15L

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) I] All b) I] Some* c) I] None of the:

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

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

3. I:I 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 not received:

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

4. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached E><AMlNER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. El CORRECTED DRAWINGS ( as “replacement sheets‘) must be submitted.

(a) El including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) |:| hereto or 2) El to Paper No.iMail Date

(b) [I including changes required by the attached Examiner's Amendment I Comment or in the Office action of
Paper No.rMail Date

Identifying indicia such as the application number (see 37 CFR 1.B4{c)j 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 3? CFR 1.121{d).

6. El DEPOSIT OF andior INFORMATION about 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. El Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO-948) 6. El Interview Summary (PTO—4‘l3),
Paper No.iMail Date .

3. Information Disclosure Statements (PTOISBIOS). 7. E Examiner's Amendmentfcomment
Paper No.iMail Date 1i25i10

4. El Examiner's Comment Regarding Requirement for Deposit 8. El Examiner's Statement of Reasons for Allowance
of Biological Material

9. El Other

iAIton N. Pryor!

Primary Examiner, Art Unit 1616

US. Patent and Trademark Olfice

PTOL-3? (Rev. 03-06) Notice of Allowability Part of Paper No.iMai| 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.r’05765 andfor W0 9311773. 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

Any inquiry concerning this communication or earlier communications from the

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

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

if attempts to reach the examiner by telephone are unsuccessful, the examiner"s

supervisor, Johann Richter can be reached on 5?]-2?2-0646. The fax phone number for the

organization where this application or proceeding is assigned is 511-273-8300.
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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:!.r‘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 S';'l-272-1000.

/Alton N. Pryor/

Primary Examiner, Art Unit 1616
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Applicationlcontrol No. Appli-:ant(s).~'Patent Under
Reexamination

Search Notes 10502685 GOVIND ET AL.

Examiner

ALTON N PRYOR

SEARCHED

     

Class Subclass Date Examiner

SEARCH NOTES

Search Notes Examiner

7f31:‘08 El.i_
Consulted with A. Marschelz decided 103 rejection should be reinstated 1!16:‘08
and 112 written descrition should be entered

Allowability Conference with Dr. Ardin Marscel and Sreeni Marschel - 8i'20:‘09
Decision was to allow the a lication.

INTERFERENCE SEARCH

- 
165. 463 3!25'09 El.

 

U.S. Patent and Trademark Office 5 8 Part of Paper No. : 20090826
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Applicationicontrol No. AppIicant(s)iPatent Under Reexamination

Issue Classification 10502685 GOVIND ET AL.

ALTON N PRYOR

ORIGINAL INTERNATIONAL CLASSIFICATION

SUBGLASS CLAIMED NON-CLAI MED

451 00 12006.0}167 Z

31 #335 (20053)

CROSS REFERENCE(S) EH I
CLASS

4
SUBCLASS (ONE SUBCLASS PER BLOCK)

5

U Claims renumbered in the same order as presented by applicant U D T.D.

M Origin al Original Original1 49

50

51

Original Original Original Original

R’)

23
211 2?

1 23
12. 29 12

1«a
15 3 31 14

1«s

I:-h-3-‘-ht.) tr>|\J—‘-(DGD

Total Claims Allowed:

1 5
(Assistant Examiner)
{ALTON N PRYDRI

Primary Exan1iner.Art Unit 1616 O.G. Print C|aim(s) O.G. Print Figure

(Primary Examiner) T10"? "009

US. Patent and Trademark Office Part of Paper No. 20100209
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NEW COMBINATION

Field ofthe Invention

The present invention provides a new combination ofpharmaceutically active substances

which is of use in the treatment of respiratory disorders, particularly asthma.

Background to 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 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 may be controlled by B2-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 because it gives few nocturnal wakenings.

Prophylactic therapy is typically provided by steroids such as beclornethasone

diproprionate, fluticasone propionate and budesonide. Of these budesonide is

advantageous because it may be given in a high inhaled close (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

30

W0 98.'l528l] PCTfSE97:'01606

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

solvate of forrnoterol, 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 1:325.

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 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, preferably about I: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 dose of the first active ingredient; and

(ii) a dose of the second active ingredient;

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

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

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

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

to known treatments. International patent publication no. W0 93f1 1773 discloses a

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

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

weight ratio of fonnoterol fumarate dihydrate to budesonide of 0.06:1 , i.e. a molar ratio of

1:163. The combination of active ingredients according to the invention gives surprisingly

better results when used to treat patients suffering from asthma compared to this known

combination.
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The first 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. They still have the

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

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

Preferably the first active ingredient is administered to provide a daily dose of from 10 to

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

to provide a daily dose of from 0.1 to 10;.irnol (preferably 0.2 to Stimol) or from 39 to

4300ttg of the second active ingredient (preferably from 86 to 2l50iJ.g), subj ect to the

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

range offrom 1:30 to 1:36.

Suitable physiologically acceptable salts of forrnoterol include acid addition salts derived

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

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

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

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

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

the dihydrate.

When the first active ingredient is formoterol fiirnarate dihydrate, the preferred daily dose

of the first active ingredient is fi-om 4 to 100;.ig, more preferably from 6 to 50[.tg (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).

Most preferably the composition or kit of the invention comprises ting of fornioterol

fitrnarate dihydrate and 200pg of budesonide, or 4.51.tg of forrnoterol fiimarate dihydrate

and I6-Orig of bttdesonicle, either of which is administered up to four times a day.
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Alternatively the composition or kit of the invention comprises 12i.tg of formotcrol

furnarate dihydrate and 4O01.tg of budesonide, or 9p.g of formoterol furnarate dihydrate and

3201.tg 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

50j.1g to 25mg per dose, more preferably in an amount of from 50y.tg to 10mg, most

preferably in an amount of from 100 to 2000p.g. 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 amount of each is not

necessarily reduced proportionately. Thus the administered ratio of the active ingredients

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

ratio specified above.

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

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

mass median diameter of less than 10am, for example from 1 to Sum, most preferably an

agglomerated micronised dry powder. As an alternative to agglomeration the finely

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 mixture is 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 the art.
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According to the invention there is further provided the use of a composition or kit

according to the invention in the manufacture ofa medicament for use in the treatment of a

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

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

use in the treatment of a respiratory disorder, e.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.

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

pressurised inhaler, they are preferably in micronised form. They are dissolved or,

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

include chlorofluorocarbons, hydrocarbons or hydrofluoroallcanes. 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 andfor one or more surfactants and/or one or more other excipients,

for example ethanol, a lubricant, an anti-oxidant andfor a stabilising agent.

When the ingredients of the composition or kit 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 pi-I or tonicity 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 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 in a conventional

manner such that the particle size range for each component is suitable for administration

by inhalation. Turbuhaler is a trademark of Astra AB.
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Example I

6 Parts by weight of formoteroi fiimarate 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 rnicronised

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

pressurejet 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 Parts by weight of formoterol fumarate dihydrate was mixed with 335 parts by weight

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

then conditioned using the process of EP-A-71 7 616. 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 fonnoterol fumarate dihydrate was mixed with 583 parts by weight

of lactose monohydrate. The blend was rnicronised using a high pressure airjet mill and

then conditioned using the process ofEP-A-7 1 7 616. 400 Parts by weight of micronised

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

pressurejet miil. 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 fonnoterol fumarate dihydrate was mixed with 994 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure airjet 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 compartment of a Turbuhaler.

Example 5

4.5 Parts by weight of forrnoterol 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 and filled into the storage compartment of 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 compartment of a Turbuhaler.

Example 6

12 Parts by weight Off0I‘!.'1'10t-‘.:I'0l fumarate dihydrate was mixed with 988 parts by weight

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

then conditioned using the process ofEP-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.

400 Parts by weight of micronised budesonide was mixed with 600 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-71’? 616. The mixture was then spheronised using

the process ofEP-A~721 331 and filled into the storage compartment ofa Turbuhaler.
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Claim

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 second active ingredient which is budesonide;

wherein the molar 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.S.

3. A composition according to claim 1 or 2, wherein the first active ingredient is

forrnoterol 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 treatment of

a respiratory disorder.

6. A kit comprising

(a) a vessel containing a 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 sequentiai 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 1:325.
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8, A kit according to claim 6 or 7, wherein the first active ingredient is formoteroi

fumarate dihydrate.

9. A kit 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 ingredient is 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 method of treating a respiratory disorder, which method comprises sequentially or

separately administering via inhalation to a patient suffering from the disorder

(a) a dose of a first active ingredient which is forrnoterol, a phannaceutically

acceptable saI.t or solvate thereof, and a solvate of such a salt; and

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

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

13. Use of a composition according to any one of claims 1 to 4 in the manufacture of a

medicament for use in the treatment of a 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 forrnoterol, 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 accordinglto any one of claims 6 to 10 for use in the treatment of 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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Field ofthe invention

This invention relates to improvement in 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-enantiorner (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.

Background ofthe invention

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

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

provide the key to the control of asthma at all levels of severity. Nevertheless many

patients with asthma of most levels 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 nedocromii

sodium.

Long-acting [32-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 treatment to steroid therapy. However, the long-acting

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

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

controlling symptoms so that normal life is possible and at the same time provide basis for
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treating the underlying inflammation. An interesting approach for this treatment strategy

would be to combine a [32-agonist with fast onset of action for symptom control together

with an anti-inflammatory agent like 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 [52-

agonist inhalers, since these provide rapid onset of symptoms, but often do not take 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 pharrnaco-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 other for the side effects. In the case

of formorerol (a mixture of RR and S,S), the R,R—enantiorner is about 1000 times more

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

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

salmeterollbeclomethasone dipropionate (US 5,208,226, Glaxo), salmeterolffluticasone

propionate (US 5,270,305, Glaxo) and forrnoterolfbudesonide (US 5,614,860, 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-e ffects.
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Summary 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 formoterol in combination with budesonicle.

Detailed description ofthe invenrion

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

bronchodilator R,R-formoterol (preferably as the fiimarate 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 1:100.

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 minutes apart.

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

forrnoterol i.e. R,R-(N-[2-hydroxy-5-[1-hydroxy-2—[[2-(4-rnethoxyphenyI)-l-methyl-

ethyl]—amino]-ethyl]pher1yl]-tbrmarnide, an aclrenoceptor agonist which selectively
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stimulates B2—receptors, thus producing relaxation of bronchial smooth muscle, inhibition

of the release of endogenous spasmogcns, 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)-forrnoterol" by R. I-Iett 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 Forrnoterol 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-dihydroxyw

pregna-1,4-diene-3,20-dione. The compound can be prepared by the methods described in

US 3,929,768. The compound exists as epimers, and either epimer can be used in 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 two different inhalers.

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

According to another aspect of the invention there are provided pharmaceutical

compositions comprising effective amounts of R.R-formoterol (andfor physiologically

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

sequential or separate administration by inhalation in the treatment of respiratory disorders

such as asthma, rhinitis and COPD. Reference to forrnoterol 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—formoterol (andfor a physiologically

acceptable salt and/or solvate thereof) and budesonide in the manufacture of

pharmaceutical compositions as preparations for simultaneous, sequential or separate

83



84

10

I5

20

25

30

W0 00/531 88 PCT}SEUOIOD4 18

administration of R,R—formoterol and budesonide by inhalation in the treament of

respiratory disorders such as asthma, rhinitis and COPD.

According to 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-forrnoterol (anclfor a

physiologically acceptable salt andfor 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-chlorobenzoate, p-toluene-sulphonate, rnethanesulphonate, ascorbate, salicylate, acetate,

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

oleate. R,R—Formoterol is preferably used in the form of its 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-

formoterol is 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 pmol to about 3 umol with a

preferred close of about 0.1 umol to about 2 pmol. The doses of R,R-formoterol to

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 on the patient (age, weight etc) and the severity ofI the disease (mild, moderate,

severe asthma etc).

The combination is 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 Astra

(Turbuhaler®) or from a dry powder inhaler utilizing gelatine, plastic or other capsules,

cartridges or blister packs. A diluent or carrier, generally being non-toxic and chemically

inert to the medicament e.g. lactose, dextran, rnannitol or glucose or any additives that will
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give the medicament a certain taste can be added to the powdered medicament in an

amount of from 50 tag to 25 mg per dose, more preferably in an amount of from 50 pg to

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

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 rnicronized 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 known to those skilled in the art. The

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

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

inhaler, they are preferably in micronized form. They are dissolved, or, 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 anclfor a stabilising agent.

When the 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 invention is illustrated by the following examples which are not intended to limit the

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

size range for each component is 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 dihyclrate

Budcsonide

Example 2.

R,R-Formoterol fumarate dihydrate

Budesonide

Example 3.

R,R-Formoterol furnarate dihydrate

Budesonide

Example 4.

R,R-Formoterol fumarate dihyclrate

Budesonide

Lactose monohydrate

Example 5.

R,R—Formotero1 fumarate dihydrate

Budcsonide

Lactose monohydrate

Example 6.

87
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Per dose

6 lug

100 pg

6 Mg

200 pg

3 pg

100 1.1g

Mtg

50 Hg

up to 0.5, l,5,l0,20 mg

3 H3

100 pg

up to 05,1, 5,10, 20 mg
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R,R-Forrnoterol furnarate dihydrate 3 pg

200 pg

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

Budesonide

Lactose rnonohydrate

Example 7.

R,R-Formoterol fumarate clihydrate 3 pg

Budesonide 100 pg

Oleic acid (based on propellant) 0.005 %

Ethanol (based on propellant) 1.5 %

Propellant P134a up to 25, 50 or 100 pl

Example 8.

R,R-Formoterol furnarate dihydrate 6 pg

Budesonide 200 pg

Oleic acid (based on propellant) 0.01 %

Ethanol (based on propellant) 1.5 %

Propellant P227/‘P134-a (15/85) up to 25, 50 or 100 pl

Example 9.

2.6 parts of R,R-forrnoterol fumarate dihydrate and 896.8 parts of lactose rnonohydrate

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

was micronizecl 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 W0 95x’OS805 to remove amorphous regions in their crystal structure. 98 parts of

micronized budesonicle 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 in a rotating pan, then sieved
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a ain, 3 heronized once more before final sievin 0.8 mm mesh size to ive a owder8 P 3 8 13

suitable for an inhaler.

Example 10.

Example 9 was repeated with identical conditions but using 2.6 parts of rnicronized R,R-

formoterol fumarate dihydrate, 798.3 parts of rnicronized lactose monohydrate and 196

parts of micronized budesonide.
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Claims.

1. A pharmaceutical combination which comprises:
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(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 1 or 2 in which the RR-

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 I 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 acceptable salt or solvate thereof,

budesonide; and optionally

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

"I. A pharmaceutical combination according to claim 6 in which the propellant is

I-IFA 227.

3. A pharmaceutical combination 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 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 (RR)-

5 formoterol and" budesonide and the use of such compositions in medicine,

particularly in the prophylaxis and treatment of respiratory diseases.

Fonncterol, i.e. 2'-hydrcxy-5'—[(RS)-1-hydroxy-2{[(RS)—p-rnethoxy-oc-

methylphenethy|]amino}ethyl]formaniiide, particularly its fumarate salt is a well-

10 known adrenoreoeptor agonist which is now used clinically in the treatment of '

bronchial asthma and related disorders. Fonnoterol includes two asymmetric

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

fonnoterol has been described previously, for example, in WO98I21175 and '

US5795564.

15 -

DE 2,323,215 and US 3,929,768 describe budesonide i.e. (11]3,16oc)-16,17-

[butyIidenebis(oxy)]—1 1 ,2’1—dihydroxypregna-‘I ,4—dierie—3,20—dione, salts thereof

and pharmaceutical formulations thereof. Budesonide is an antiinfiamrnatory

corticosteroid, which is now used clinically in the treatment of bronchial asthma '

20 and related disorders.

WO 93/11773 describes combinations of budesonide and formoterol but is silent

as to the utility of (RR)-formoterol_

25 Although (R,R)—forrnotero| fumarate and budesonicle are effective therapies.

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

action and having an advantageous profile of action.

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

30 (R,R)-formoterol or a pharmaceutically acceptable sa|t,.solvate, or

physiologically functional derivative thereof and budesonicle or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof.
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It will be appreciated that the compounds of the combination may be
administered simuttaneously, either in the same or different pharmaceutical

formulations or sequentially. If there is sequential administration, the delay in

administering the second compound should not be such as to lose the beneficial

5 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

10 budesonide or a pharmaceutioally 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)—formotero| fumarate and budescnide, and a

15 phannaceutically 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 '

20 particular and preferred aspects 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 physiologicai function as the

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

to the present invention, examples of physiologically functional derivatives

25 include esters. -

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

and inorganic acids. Pharmaceutically acceptable acid addition salts inciude but

are not limited to those formed from hydrochloric, hydrobromic, sulphuric, citric, _ v

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

fumaric, maleic, oxaloaoetic, methanesulphonic, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic, isethionic, and naphthalenecarboxylic,

such as 1—hycl roxy—2-naphthalenecarboxylic acids.
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Pharmaceuticalty acceptable esters of (R,R)-formoterot or budesonide may have _
a hydroxyl group converted to a Cpsalkyl, aryl, aryl (31-5 aikyl, or amino acid
ester.

As mentioned above, both (RR)-formoteroi and budesonide and their

pharrnaceutically acceptable salts, sclvates, 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 saits, solvates, and physioiogically functionai

derivatives have use in the prophylaxis and treatment of clinical conditions for

which a selective [32—adrenoreceptor agonist andior an antiinflammatory

corticosteroid is indicated. Such conditions include diseases associated with

reversible 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

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

selective {3~2~adrenoreceptor agonist andlor antiinflammatory corticosteroid is

indicated, which comprises administration of a therapeutically effective amount

of a combination of (R,R)-forrnoterol or a pharmaceuticaily acceptabie salt,

solvate, or physiologicaily functional derivative thereof and budesonide or a

phannaceutically 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 |3g—adrenoreceptor agonist ancllor antiinflamrnatory corticosteroid is

indicated, which comprises administration of a therapeutically effective amount

of a pharmaceutical formulation comprising (R,R)-fonnoterol or a

pharrnaceutically 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

pharmaceuticai formulation comprising (R,R)-formotercl fumarate and _

budesonide, and a pharrnaceutically acceptable carrier or excipient. In
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_ particular, the present invention provides such methods for the prophylaxis or ‘
treatment of a disease associated with reversible aiwvays 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 (RR)-fonnoterot 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 andfor antiinflammatory corticosteroid is indicated. In

particular, there is provided a pharmaceutical formulation comprising (RR)-

formoterol or a pharmaceutically acceptable salt, solvate, or physiologically

functional derivative thereof (suitably, (R,R)—formotero| 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 |32—adrenoreceptor agonist andior

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 amount of (R,R)-formoterol and budesonide, or a pharmaceuticaliy

_ 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 aerosol inhalation at a

dose of ‘l2mcg or 24mcg twice daily- As‘ a monotherapy, budesonide is

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

200rncg to 1.6mg daily, taken as 2 divided doses; '

_ While it is possible for the active ingredients of the combination to be

administered as the raw chemical, it is preferable to present them as a
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pharmaceutical formulation. When the individual compounds of the combination

are administered separately, they are generaliy each presented as a

pharmaceutical formulation as described previously in the art.

Pharmaceuticat 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 over traditional 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 package insert contained in 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 generalty to more successful treatment. It will be

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

of a single 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)-fomnoterol or a

pharmaceutically acceptable salt, solvate, or physiologically functional derivative

thereof, preferably (RR)-formoterol fumarate, and budesonide, or a

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

Suitably, the pharmaceutical formulations which are suitabie for inhalation

according to the invention comprise the active ingredients in amounts such that

each actuation provides therapeutically effective dose, for example, a dose of _

(R,R)-fonnoterol of '!Omcg to 150mcg, preferably 24mcg and a dose of

budesonide of 100mcg to 1.6mg, preferably 200mcg to 1mg, more preferably,

200mcg to 400mcg.

The pharmaceutical formulations according to the invention may further include

other therapeutic agents for example anti—inflammatory agents such as- other

corticosteroids (e.g. fluticasone propionate, beclomethasone dipropionate,

mometasone furoate, or triamcinolone acetonide), or NSAlDs (eg. sodium

cromoglycate, nedocromil sodium, PDE—4 inhibitors, leukotriene antagonists,
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iNOS inhibitors, tryptase and elastase inhibitors, b'eta~2 integrin antagonists and

adenosine 2a agonists), or other i32—adrenoreceptor agonists (such as

salbutamol, salmeterol, fenoterol or terbutaline and saits thereof), or

anticholinergic agents (such as ipratropiurn, 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,

10 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 known in the art of pharmacy. All methods include the step

15 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.

20

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,

.25 trichlorofluoromethane, dichlorotetrafluoroethane, 1 ,1,1,2,3,3,3«

heptafluoropropane, 1,1,1 ,2—tetrafluoroethane, carbon dioxide or other suitable

gas. Suitable aerosol fomiuiations include those described in EP 0372777 and

WO93i11743. For suspension aerosois, the active ingredients should be

micronised so as to permit inhalation of substantially all of the active ingredients

30 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 inhaler or insuflator may be formulated

, containinga powder mix 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 the active ingredients

into the lungs upon administration of the dry powder 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.

Solutions for inhalation by nebulation may be formulated with an aqueous

vehicle with the addition of agents such as acid or alkali, buffer saits, isotonicity

adjusting agents or antimicrobials. They may be sterilised 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 anappropriate fraction thereof, of the

active ingredient- Thus, in the case of formuiations 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 close.

It should be understood that in addition to the ingredients particularly mentioned

above, the formulations of this invention may include other 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 of illustration.
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EXAMPLES

' A: Metered Dose Inhalers

Example 1

(R,R)-formoterol fumarate

Per actuation

24 microgram

200 microgram

to 75.0mg

Budesonide .

1,1 ,1 ,2-Tetrafluoroethane
 

PCTa"GB0lJ'0l628

The mioronised active ingredients are weighed into an aluminium can, 1,151,2-

tetrafiuoroethane is then added from a vacuum flask 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')-formoterol fumarate
mo microg ram

1,1,1,2—Tetrafiuoroethane to 75.0mg  

8: Dry Powder Inhalers

Example 3

Per cartridge or blister

24 microgram

200 microg ram

to 12.5rng

or to 25.0mg

(R,R)—formotero| fumarate

Budesonide

Lactose Ph. Eur.
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, The active ingredients are micronised and bulk blended with the lactose in the

proportions given above. The blend is 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, Diskhaler, 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 or blister

12 micrograrn

100 microgram

to 12.5mg

or to 25.0mg

(R,R)—formoterol fumarate

Budesonide

Lactose Ph. Eur. 
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Claims

1. A pharmaceutical formulation comprising (RR)-formoterol or a

pharmaceutically acceptable salt, solvate, or physiologically functional

derivative thereof and budesonide or a pharmaceutically acceptable salt,

soivate, or physiologically functional derivative thereof , and a

phannaceutically acceptable carrier or excipient, and optionally one or

more other therapeutic ingredients.

2. 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.

3. A pharmaceutical formulation according to claim 1 or claim 2 which

comprises another corticosteroid, another B2—adrenoreceptcr agonist or

an anticholinergic agent.

4. . A pharmaceutical formulation according to claim 3, wherein the other [32-

adrenoreceptor agonist is salbutamol, salmeterol, fenoterol, terbutaline,

or a salt thereof.

5. ' A pharmaceutical formulation according to claim 3 wherein the
anticholinergic agent is ipratropium or tiotropium.

6. y A pharmaceutical formulation according to any of claims 1 to 5 wherein

the amount of (FER)-formoterol per unit dose is from 87 micrograms to
about 150 micrograms.

7. ‘A pharmaceutical formulation according to any cfclaims 1 to 6 wherein

the amount of budenoside per unit dose is from above 1 .3mg to about

1.6-mg.

E}. A pharmaceutical formulation according to any one of ciaims 1 to 7

which is suitable for administration by inhalation.
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9. A pharmaceutical formulation according to any one of claims 1 to 7
which is suitable for intranasal administration. ‘ '

5 10. A pharmaceutical formulation consisting of (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 optionally

one or more other therapeutic ingredients, and 1, 1, 1 , 2-

10 tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoropropane or mixtures thereof

as propellant.

11. A method for the prophylaxis or treatment of a clinical condition in a

mammal, such as a human, for which a selective B,—adrenoreceptor

15 ' agonist andlor antiinflammatory corticosteroid is indicated, which

comprises administration of a therapeutically effective amount of a

pharmaceutical formulation according to any one of claims 1 to 10.

12. . A method according to claim 11 wherein the clinical condition is a

20 disease associated with reversible airways obstruction such as asthma,

chronic obstructive puimonary disease (COPD), respiratory tract

infection or upper respiratory tract disease.

13. A Rotahaler, Diskus or Diskhaler inhaler containing a formulation

25 according to any of claims 1 to 8.
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Attorney Docket No.: 06275—04lOUSl I’ 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. Art Unit : 1616

Serial No. : 10f502,685 Examiner : Alton Nathaniel Pryor
Filed : July 27, 2004 Confinrtation No.: 7568

Notice of Allowance Date: September 9, 2009
Title : COMPOSITION FOR INHALATION

MAIL STOP RCE

Commissioner for Patents

P.0. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

Please amend the application as indicated on the following pages. This amendment is

being filed concurrently with a request for continued examination (RCE).

CERTIFICATE OF‘ MAILING BY I-IFS-WEB FILING

I hereby certify that this paper was filed with the Patent and Trademark

Oflice using the EFS-WEB system on this date: _dZo_L{_-v /52 5350‘; 
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Applicant : Nayna Govind et al. Attorney‘s Docket No. 06275-04l0USl
SerialNo. : l0!502,685

Filed : July 22,2004
Page : 2

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 amount of 0.001% wfw. Preferably the PVP is

PVP K25 (PVP having a nominal K-valueof25 ).

([1) Please add the following nil paragraph after the paragraph ending at page 2, line 33:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic drawing of an Optical Suspension Characterisation (OSCAR) set-

%

FIGS. 2-3 are ggaphs showing the averages of OSCAR data (lower sensor} for

formulations in HFA 227 containing 4.5 pg formoterol; 0.3% wfw PEG 1000; 0.0001% - 0.05%

w/w PVP K25; and 160 pg budesonide (FIG. 21 or 80 pg budesonide (FIG. 3 (.

FIGS. 4-6 are ggaphs showing the averages ofTurbiscan data for formulations in I-IFA

227 containing 4.5 pg formoterol; 0.3% wfw PEG 1000,’ 0.0001% - 0.05% wfw PVP K25," and

160 pg budesonide (FIG. 4), 80 pg budesonide (FIG. 5), or 40 pg budesonide (FIG. 61.

FIG. 7 is a ggaph showing the effect of PEG 1000 concentration on stem return force for

fonnulations containing 4.5 pg formoterol‘, 160 pg budesonide; and 0.1%, 0.3%, or 0.5% wfw

PEG 1000.

FIG. 8 is a graph showing the averages of Turbiscan data for formulations in HFA 227

containing 30 pg budesonide; 4.5 pg formoterol; 0.0001% PVP K25; and 0.005% - 0.5% wfw

PEG 1000.

FIGS. 9-1] are a series of digital photographs, taken afier standing times of 0 seconds

(FIG. 91, 30 seconds (FIG. 10], and 60 seconds (FIG. 1 11, of suspensions in HFA 22? containing

budesonide ( 160 pggactuationp fonnoterol (4.5 pgzactuationi; 0.3% PEG 1000; and PVP K25 at

0.0001%, 0,0005%, 0.001%, 0.01%, 0.03%, and 0.05% wlw.

FIGS. 12-14 are a series of digital photoggaphs, taken after standing times of0 seconds

(FIG. 12), 30 seconds (FIG. 13 J, and 60 seconds (FIG. 14}, of suspensions in HFA 22?
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Applicant : Nayna Govind etal. Attorney‘s Docl<etNo.06275~04l0US1
Serial No. : l0f502,685

Filed : July 2?,2004
Page : 3

containing budesonide 180 ggfactuation); fonnoterol 14.5 ggjactuationl; 0.3% PEG 1000; and

PVP K25 at 0.00010//0, 0.000S%, 0.001%, 0.01%, 0.03%, and 0.05% wfw.

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 580 ggfactuationl;

formoterol 4.5 actuation ' 0.001% PVP K25" and PEG 1000 at 0.005 0.05 0.35 and 0.5%

wlw.

(111) Please replace the paragraph beginning at page 7’, line 14, with the following amended

paragraph:

Figures 9, 10 and 11 show Budesonide 160 pg/shot, Formoterol 4.5 pg/shot with various

PVP K25 concentrations and 0.3% PEG 1000 at 0 30 and 60 seconds

standing time.
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Applicant : Nayna Govind et al. Attomey‘s Docket No. 06275-04l0USl
Serial No. : 1035024585

Filed : July 27, 2004
Page : 4

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 fonnoterol fumarate

dihydrate, budesonide, 1,1,1,2,3,3,3-heptafluoropropane (I-IFA227), PVP K25 (polyvinyl

pyrrolidone with a nominal K-value of 25 ),and

PEG-1000 (polyethylene glycol with an average molecular weight of 1,000), wherein the

forrnoterol fumarate dihydrate is present at a concentration of 0.09 mgfml, the budesonide is

present at a concentration in the range of 1 mg/ml to 8 mg/ml, the PVP K25 is present at a

concentration of 0.001% wlw, and the PEG-1000 is present at a concentration of 0.3% wfw.

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

budesonicle is the 22R-epimer.

32. (Original) A method of treating symptoms of a 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 of claim 32, wherein the respiratory disorder is asthma.
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Applicant : Nayna Govind et al. Attoi-ney’s Docket No. 06275-04 10USl
Serial No. : 10/502,635

Filed : July 27, 2004

Page : 5

34. (Original) The method ofclaim 32, wherein the respiratory disorder is rhinitis.

35. (Original) The method of claim 32, wherein the respiratory disorder is COPD.

36 — 44 (Canceled)

45. (Original) A pharmaceutical composition comprising forrnoterol furnarate dihydrate,

budesonicle, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dihydrate is

present at a concentration of0.09 mg/ml, the buclesonide is present at a concentration of 1

mgfml, 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% wfw.

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 budesonide is present at a concentration of 2

mg/‘ml, the PVP K25 is present at a concentration of0.001% wlw, and the PEG—1000 is present

at a concentration of 0.3% wfw.

47. (Original) A phannaceutical composition comprising formoterol fumarate dihydratc,

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 4

mg/ml, the PVP K25 is present at a concentration of 0.001% wfw, and the PEG-1000 is present

at a concentration of 0.3% wfw.

43. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol furnarate dihydrate is

present at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 8

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% wfw.
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Applicant : Nayna Govindetal. Artorney’s DoeketNo.0627S-04l0USl
SerialNo. : 10f502,68S

Filed : July 27, 2004
Page : 6

49. (Original) The method of claim 32, wherein the concentration of budesonide is 1

mg/ml.

50. (Original) The method of claim 32, wherein the concentration ofbudesonide is 2

rng/ml.

51. (Original) The method of claim 32, wherein the concentration of budesonide is 4

mg/ml.

52. (Original) The method of claim 32, wherein the concentration of budesonicle is 8

mg/ml.
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Applicant : Nayna Govind et al. Attomcy‘s Docket No. 062 75-04 1 OUSI
Sefla|No.: NM50L68S

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 November 3, 2006 and to suggest amendment of the 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 weight in the claim was not an accurate description of what “K25”

means. The Examiner agreed that the 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 pending in the application. Claims 25, 30-35, and

45-52 were previously allowed. Claim 25 has been amended. Claims I-24, 26-29, and 36-44

were canceled previously.

Claim 25 has been amended to 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 by its 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 of page 1419). This is

the standard terminology for PVP, well known by those ofordinary skill in the art. No new

matter has been added.

The specification has been amended to include a brief description of the drawings, as

requested by the Examiner. The description of PVP at page 1 has been amended to reflect the

change in claim 25. A typographical error at page 7 has also been corrected.
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Applicant : Nayna Govind et al. AItor11ey’s Docket No. 06275-0-=£l0US1
Serial No. : l0f502.685

Filed : July 27, 2004
Page ; 8

As the initialed version ofForm PTO-1449 filed with an IDS on November 3, 2006, still

has not appeared on PAIR, Applicants respectfully ask the Examiner to have it uploaded or

otherwise provided to the Applicants.
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Applicant : Nayna Govind et al. Artorney’s Docket No. 06275-04 10USl
Serial No. : l0f502,685

Filed : July 27, 2004

Page : 9

Applicants ask that all claims be allowed in view of the amendment to the claims. This

amendment is 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 charges or credits to Deposit Account

No. 06-1050 referencing Attorney Docket No. 06275-0410US1.

Re mitted,  g
Date;{ i2—: 2 U4 ~Sfi-0’tCJ:U

W1 Janis K. Fraser, Ph.D., ID.eg. No. 34,819Fish & Richardson 1=.c. //R
Customer No. 26164

Telephone: (617) 542-5070

Facsimile: (877) 7'69-7945

22233S84.doc
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Attorney's Docket No: 06275—04l0USl J’ 100629-11’ US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. Art Unit : 1616

Serial No. : 10f502,68S Examiner : Alton Pryor
Filed : July 27, 2004 Conf. No. : 7568

Notice of Allowance Date: September 9, 2009
Title : COMPOSITION FOR INHALATION

MAIL STOP RCE

Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Applicants request consideration of the references listed on the attached PTO-1449 form.

Under 37 C.F.R. § 1.98 (a)(2)(ii), only copies of foreign patent documents andfor non-patent

literature are enclosed.

This statement is being filed with a Request for Continued Examination (RCE). It is

believed that no further fee for this Information Disclosure Statement is required. Please apply

any charges or credits to Deposit Account No. 06- 1050, referencing Attorney Docket No.

06275-04l0US1.

Respectfully mitted,

 ,1, , l 
Date; U“

Janis K. Fraser, Ph.D., J.D.

Fish & Richardson P.C.
Reg. No. 34,819

Cus10merNo.: 26164

Telephone: (617) 542-5070

Facsimile: (617) 542-8906
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CERTIFICATE OF‘ MAILING BY EFS-WEB FILING

I hereby certify that this paper was filed with the P tent and Trademark
Office using the EFs-was system on this date: 4 221;. go‘? 017009

124



125

Sheet 1 of 1

 

 

 

 
 

 
 

 

 
 Substitute Form PTO-1449 US. Department of Commerce

{Modified} Patent and Trademark Offioe
Attomey‘s Docket No.

06275-0410US1

App Iica nt

Application No.

10/502,685

Na 3 Govind et al.

Filing Data Group Art Unit

July 27, 2004 1616

U.S. Patent Documents

Desig. Document Publication - Filing DateID Number Date Patentee Class Subclass lfAron‘ate

' :1 Patent Documents or Published Forei n Patent A - lications

Publication Country or Sub- Translation

Date Patent Office Class class

---
I‘-
I--

---5~ __—

 
 

Information Disclosure Statement

by Applicant
(Use several sheets if necessary}  
 

 

  
  

  

   
 

 
 

Examiner
initial

 
  

 
  

 

 

 
 

 

3

 
 

 

Examiner
Initial  

 

5. Document

“Povidone" The United States Pharmacopeia, USP25fNF20, pp. 141 9-1420. United States
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Office de la Propriété Canadian
lntellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'|ndustrie Canada Industry Canada

(86) Date de depot PCTIPCT Filing Date: 199910702

(37) Date publication PCTIPCT Publication Date: 2000!02!‘l0

(45) Date de délivranceilssue Date: 2006J11i2'l

(85) Entree phase natjonalemalional Entry: 2001.-'01i'23

(86) N” dcmande PCTIPCT Application No.: CH 1999i000337

(87) N” publication PCTIPCT Publication No.: 20001006121

(30) Priorité-IPriority: 1993:0794 (CH1 565198)

CA 2338753 C 2006.-'1‘l)'21

(11)(21) 2

(12) BREVET CANADIEN

CANADIAN PATENT

(13) C

151} Cl_lnt_ilnt_C|_ /1l61K.9/12 (20-36.01 ),

009K 3/30 (200001 )

(72) Inventeu rsflnventorsz
KELLER, MANFRED, DE;
HERZOG, KURT, CH;
MULLER-WALZ, RUDI, DE:
KRAUS, HOLGER, CH

(73) Propriétaireiovvn er:
JAGO RESEARCH AG, CH

(74) Agent: FETHERSTONHAUGH & CO.
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Abstract

A pressure-liquefied propellant mixture for

aerosols, comprising dinitrogen monoxide and a

hydrofluoroalkane having 1 to 3 carbon atoms, in

particular 1,1,l,2—tetrafluoroethane and/or

1,l,l,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

hydrofluoroalkanes, to improve the storage stability of

oxidationvsensitive active compounds. If desired, the

propellant mixture can additionally contain carbon

dioxide.
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Medicinal aerosol formulations 

The present invention relates to a pressure-

mixture based onliquefied propellant 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

aerosols, 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 by spraying. These include the short-chain

alkanes, such as propane, butane and isobutane, and the

chlorofluorocarbons (CFCs}, such as

trichlorofluoromethane

{F12}

{F114}.

{F11}, dichlorodifluoromethane

and l,2—dichloro—l,l,2,2-tetrafluoroethane

W0-A-93/17665

the administration of physiologically active compounds,

in fact discloses a method for

in which a supercritical liquid solution is formed from

a 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, chlorofluorocarbons such as

dichlorodifluoromethane and trichlorofluoromethane,

xenon, sulfur hexafluoride, ethanol, acetone, propane,

water and mixtures thereof are suitable.

In Research Disclosure (1978), 170, 58,

XP~0O209D?30, it was further mentioned that some

fluorocarbon and chlorofluorocarbon propellants can be

used in aerosol products such as hairsprays, deodorants
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with

The

(F123):

and antiperspirants as co—propellants together

carbon dioxide or dinitrogen monoxide.

2,2-dichloro-1,1,1-trifluoroethane

1,2—dichloro-1,1-difluoroethane {F132b), 2-chloro-

{F133a}, l,l*dichloro-

and 1-chloro~1,l~difluoroethane

1,1,1-trifluoroethane

l—fluoroethane (Fl41b}

(F142b} mentioned as examples are chlorinated and,

moreover, not very customary propellants. A hairspray

in which trifluoromonochloroethane (F133a) together

with carbon dioxide andfor 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

Suitable CFC substitutes for the

medicinal field are fluorinated alkanes

propellants in future.

(in the context

of the present invention also designated as HER),

especially 1,1,1,2-tetrafluoroethane {HFA 134a] and

1,1,l,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,

etc., they are particularly suitable for replacing CFCS

such as F11, F12 and F114 as propellants in metered-

dose aerosols.

US-A-4 139 607,

propellant

bis(difluoromethyl}

which in contrast to combinations of carbon dioxide

on the other hand, proposed a

system formed from liquefied

ether and gaseous 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, can be addedamyl acetate, water and the like,
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to the propellant system; the disclosed formulations,

however, mostly contain about 50% of ethanol. In

Derwent Abstract EN 89-184245, it is only stated that

in aerosol pressure packs for the administration of

medicaments instead of CPCs, 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

hydrofluoroalkanes such as HFA 134a are already

embraced. by the teaching of US-Ar2 868 691 and

US-A-3 014 844 and disclosed in DE—A—2 736 500 and

EP—A—0 372 17?. Examples of formulations Containing

HFA 227 are found, for example, _in W0-A—91/ll495,

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 hydrofluoroalkanes such as

HER 134a and HFA 22?, 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 HFH 134a

and/or HFA 227 which use propellant-soluble excipients,

such as fluorinated surface—active substances

{WO—A—9l/04011), mono— or diacetylated glycerides

{EP—A—0 504 112} or polyethoxylated compounds
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{WO—A~92/D0061),

necessary amount

which the

in the two propellants even without

can be dissolved in

addition of ethanol.

CFC-free

having a high vapor pressure,

For medicinal aerosol preparations

the propellant preferably

used today 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

1.2 mg/ml for HFA 134a at 20°C}, which is particularly

of importance for suspensions. If the active compound

has a higher density than the propellant, sedimentation

OCCUISF if its density is lower, flotation occurs. To

solve the problem, it is therefore suggested under

certain circumstances to use mixturespropellant

and/or, to lower the density, to add cosolvents such as

ethanol, diethyl ether or other 1ow—boi1ing solvents or

such as n-butane. A

the

relatively low dissolving power in

CFCS,

properties decrease with increasing chain length in the

propellants significant

their

comparison with

disadvantage of hydrofluoroalkanes is

in particular in comparison with F11. The solvent

sequence F11 > 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

suspension formulations only active compound particles

For the

these must

generally known that in the case of

which are smaller than 6 pm are respirable.

desired deposition thereof in the lungs,

therefore be comminuted or micronized before processing

by means of special procedures,

disk,

rule leads to an increase in surface area,

such as using pinned-

ball or air-jet mills. A grinding process as a

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 interfaoial and

charge activities, there is often an agglomeration of

active compound particles or alternatively adsorption

which

accumulation on

interfaces, becomes

the

of active compound at

conspicuous, for example, in

equipment or container surfaces.

in which the

compound is present suspended in liquefied propellant,

In aerosol preparations active

adsorption or ring formation in the container can occur

at the place where the liquid phase changes into the

Without the

compound particles or conducting

gas phase. wetting mioronized active

away charges and

modifying their surface properties, problems can occur
the

The lack of wetting or

during dispersion or suspension, in

hydrofluoroalkanes mentioned.

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

which then leads to

an underdosage and to a poor dosage accuracy from puff

of spray to puff of spray.

container inner wall or the valve,

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 particularly

problematical.

To overcome the problems presented above, as a

rule surfacewactive substances are therefore added, as

the

in certain cases a

were usedalready earlier in CFC—containing

formulations. Alternatively to this,
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modification of the surface properties by means of

various measures {e.g. coating} may help to ndnimize

these undesired effects. Because, however, surface-

active agents such as oleic acid, sorbitan trioleate

and lecithin. only dissolve inadequately in

hydrofluoroalkanes such as HFA 134a and HFA. 227, in

many cases ethanol is or must be added as a cosolvent

so that the pharmaceutical technology problems can be

controlled better.

If, however, ethanol is added in a higher

concentration, the density of the propellant mixture is

reduced, which can lead to an undesired sedimentation

the

a “wet spray” can undesirably be

of active compound, case ofespecially in

suspensions. Moreover,

obtained, because the propellant evaporates much more

rapidly than ethanol.

or the

active compounds can also start to dissolve,

In addition, as a result

storage, the

which then

however,

increase in solubility during

leads to crystal growth and thus, in turn, to a

reduction in the amount of inhalable, respirable

particles, the so-called fine particle dose (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 5-stage multistage

liquid impinger

{ACI), which are described in Chapter <60l> of

United States (USP) or in the

Inhalants Monograph of the European Pharmacopeia (Ph.

these apparatuses, the

aerodynamic deposition behaviour of the aerosol cloud

can be investigated in the laboratory

plot”

representation of the probability distribution),

mean

(MSLI) or the 8—stage Andersen cascade

impactor

the Pharmacopeia

Eur.) are suitable. Using

(in vitro). By

means of a “log-probability [logarithmic

the

aerodynamic Mediandiameter

(MMAD)} of

can then be calculated.

particle (Mass

Aerodynamic Diameter aerosol preparations

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

(FPD} 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 comparison 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 aerosol cloud.

Solution aerosols having a low ethanol content

therefore as a rule have a smaller MMAD {0.B-1.5 um)

than suspension aerosols (2-4 pm), when using fine

atomizing nozzles. fhis 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 bronchioles, 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 pm)

circulation by absorption.

or pass into the systemic
It follows from this that

for systemic application should

favourably have particle sizes of about 0.5 pm — 2 pm,

where,

aerosol preparations

for example, a monodisperse aerosol having a

very high proportion of particles in the range of about

1 pm would be particularly advantageous.

the desired site of deposition,

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

is a change in the direction of flow,

particles occurs.

Depending on

a smaller or larger

there

impaction of

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, unfortunately there are frequently problems

concerning the active compound 3 tzabi 1 ity . Active

compounds, such as fenoterol and salbutamol are

affected by this, which is why such active compounds

have preferably been‘ formulated as

To reduce their solubility in the propellant

mixture, the polar salts such as fenoterc-1 hydrobromide

are also frequently employed.

The invention is therefore based on making

available a propellant system with which:

suspensions until
now.
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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 MAD

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

in which x is the number 1,

each an integer Z l and y + z =

2 or 3,

2x + 2.

y and z are

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 tx: 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 l

with the aid of some examples, propellant mixtures of

this type can be employed in a wide temperature range
for metered—dose aerosols.

Surprisingly,

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 N50-containing

hydrofluoroalkanes with or without ethanol {Et0H}

as cosolvent

4

} at

4°C 20°C 30°C 0°C 50°C
 

EtOH

227 134a 

Surprisingly, it has further been found that by

the of dinitrogen

carbon dioxide to hydrofluoroalkanes such as HFA 134a

addition oxide and, if desired,

and/or HFA 22? the suspension of pharmaceutical active

compounds is facilitated and the tendency to adhesion

and adsorption of interfaces is

this type,

controlled

active compounds on

decreased. Using propellant mixtures of

which

flocculation can therefore be prepared more easily,

suspensions are distinguished by

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 be

decreased. By addition of glidants such as glycerol or

solution aerosolspolyethylene glycol, suspension or

having improved properties can often be obtained.
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the

the

oropharynx can be reduced and at the same time the FPD

that

compound in

In addition, it has been found

undesired deposition of active

can be increased.

with the aid of dinitrogen oxide and, if

desired, carbon dioxide, it is also possible to

displace oxygen from the hydrofluoroalkanes, as a

result of which the storage stability of oxidation-

sensitive active compounds is improved. Moreover, by

addition of dinitrogen oxide and, carbonif desired,

dioxide, the internal pressure in the aerosol container

that in

conventional CFC or HFA netered—dose aerosol the FPF

and MMAD can be

sensible for the

can be adjusted such comparison to a

virtually aligned as appears most

It is thus

(Metered-dose Inhalers)

respective application.

possible to produce MDIS for

both 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 the

invention thus also offers advantages in the case of

propellant mixture according to

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

better solubility of

On the other hand,

of cosolvents

cosolvent needed and a

conventional surface-active agents.

the disadvantageous influence such as

ethanol on the droplet size can be avoided completely

or to the greatest possible extent, since as a result

increaseof a corresponding in the concentration of

carbon dioxide even

the

internal pressure and the deposition behaviour can be

dinitrogen oxide and, if desired,

at comparatively high cosolvent concentrations,
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adjusted such that both the fine particle dose and the

MMAD can be adjusted in a therapy-compliant manner.

The the

according‘ to the invention can be carried out

preparation of propellant mixtures
in a

manner known per se by introducing dinitrogen monoxide

and, if desired, carbon dioxide, under pressure into a

hydrofiuoroalkane of the formula I.

The

invention is

the

for any desired

and household

On account of the advantages described —

propellant mixture according to

suitable in principle

aerosol applications such as cosmetic

sprays. 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 also suitable for medicinal aerosol

formulations and in particular for inhalation aerosols.

The invention therefore likewise relates to 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

CXHYFZ (I)

in which x is the number 1, 2 or 3, y and 2 are

each an integer 2 1 and y + 2 = 2x + 2.

Examples of suitable hydrofluoroalkanes which

can be used in the propellant mixtures and aerosol

formulations according to the invention are:

difluoromethane (HFA 32), pentafluoroethane (HFA 125),

l,1,2,2,-tetrafluoroethane (HEA 134), l,l,l,2—tetra—

fluoroethane {HFA 134a], l,l,2—trifluoroethane (HFA
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143},

ethane

{HFR 227},

1,1,1-trifluoroethane

(HFA 152a},

(HFA 143a], l,1—difluoro-

1,1,1,2,3,3,3-heptafluoropropane

hexafluoropropane (HFA 236), pentaf1uoro-

(HEA 245) the like. In

hydrofluoroalkanes having 2 or 3

and general,propane

hydrocarbons are

preferred. Particularly preferred propellant mixtures
which contain

'J.,:|.;1;2,-3_p3;-3-

are those

(HFA 134a},

and aerosol formulations

1,1,1,2-tetrafluoroethane

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
the

can
dinitrogen monoxide. If desired, propellant

mixtures and aerosol formulations additionally

contain a small amount of carbon dioxide. The content

of dinitrogen monoxide and carbon dioxide is dependent,

inter alia, the nature of the

hydrofluoroalkanes used and the nature and amount of

on the pressure desired,

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 0.1 to

3% by weight. In the case of medicinal aerosols and in

particular in inhalation aerosols, in general a content

of dinitrogen monoxide or of dinitrogen rmnoxide 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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the aerosol

formulations according to the invention are basically

active forpharmaceutically compounds

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,

sodium/potassium channel, neurokinin, tachykinin,

bradykinin, muscarine, histamine, phosphodiesterase,

platelet—activating factor and selectin antagonists,

potassium channel blockers, antiinfectives,

antibiotics, pentamidine, cytostatics, fungistatics,

free—radical scavengers, vitamins, hormones,

immunostimulants, immunosuppressants, mucolytics,

heparin, antidiabetics, analgesics, soporifics and the

like, for example:

— beta-mimetics such as salbutamol, formoterol,

salmeterol, fenoterol, clenbuterol, terbutaline,

bambuterol, broxaterol, epinephrine, isoprenaline,

orciprenaline, hexoprenaline, tolbuterol, reproterol,

bamethan, tetroquinol, levalbuterol etc-,

— corticoids such as beclomethasone, dexsmethasone,

ciclomethasone, triamcinolone, 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~lipoxygenase 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
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as bimakalim, arachidonic acid antagonists such as 2-

benzoxazolamine, histamine receptor antagonists such

as epinastine, cetrizine, mizclastine and

mequitamium,

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, nefopam,

dextropropoxyphene, piritramide etc.,

mucolytics such as RNase, acetylcysteine, ambroxol,

apafant, bromhexine, human lung surfactant etc.,

antiemetics such as hromopride, dcmperidone,

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.

tinidazole}, 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,

reduced glutathione etc.,

catalase, superoxide dismutase,

antidiabetics such as glibenclamide, glipizide,

gliclacide, glimepiride, troglitazone etc.,

soporifics such as benzodiazepines, piperidinediones,

antihistamines etc.,

neuroleptics, antidepressants and anticonvulsants

such as benzodiazepines, phenothiazines,

butyrophenones, sulpiride, hydantoins, barbiturates,

succinimides, carbamazepine etc.,

hormones such as androgens (e.g. testosterone),

(e.g. estradiol},antioestrogens, oestrogens
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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),

podophylline derivatives Cpodophyllotoxin).

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 on the particular active compound. As a rule,

which

at most

however, aerosol formulations are preferred

contain at least approximately 0.0001 and

approximately 5% by weight,

0.01 to 3% by weight,

Examples of

in particular approximately

of active compound.

active compounds which can be

preferably used are the antiasthmatics such as beta-

mimetics, corticosteroids and anticholinergics and

such as mast cell inhibitors. Aerosol

which

fluticasone,

antiallergics

formulations contain salbutamol, formoterol,

salmeterol, budesonide, ciclesonide,

glycopyrronium, tiotropium, cromoglycic acid,

nedocromil, beclomethasone,mometasone, sildenafil,

levalbuterol or a pharmaceutically acceptable salt or

derivative of these active compounds are particularly

preferred.

Depending on the nature of the active compounds

further the

according to the invention can be present in the form

and additives, aerosol formulations
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of suspensions, emulsions or solutions. The aerosol

formulations 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 pm 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

or more hydrofluoroalkanes 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

144



145

10

15

20

25

30

35

CA 02333753 2001-O1-23

_ 13 _

additives such as cosolvents, glidants or lubricants

The addition

of the active compound and possible further additives

{e g. glycerol] and surfaceractive agents.

can be carried out in a manner known per se. As a

result of the improvement of the fine particle fraction

the the

simultaneous reduction jmn the undesired oropharyngeal

achievable according to invention and

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

occasionally 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

approximately 0.01 to

invention, if present, can in

40% by weight,

general be

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 64% by weight

and particularly preferably at least approximately 8?%

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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hydrofluoroalkanes 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, sorbitan trioleate,

cetylpyridinium chloride, benzalkonium chloride,

polyoxyethylene (20) sorbitan monolaurate,

polyoxyethylene (10) stearyl ether, polyoxyethylene (2)

oleyl ether, polyoxyethylene (20) sorbitan

monostearate, polyoxyethylene (20) sorbitan monooleate,

polyoxypropylene/polyoxyethylene block copolymers,

block

:he like. In

polyoxypropylene/polyoxyethylene/ethylenediamine

copolymers, ethoxylated Castor oil and

general, oleic acid, sorbitan trioleate and lecithin

are preferred. The proportion of surface-active agent,

if present,

1% by weight,

can preferably be approximately 0.0001 to

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 1% by weight,

for example approximately 0.0001 to 1% by weight, based

on the total formulation.

The the

invention can be prepared in a manner known per se

aerosol formulations according to

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,

with

triggered - mouth tube adapters.

for example l0 to 140 pl and can be provided

commercially available - also inspiration-

In the preparation of aerosol formulations, the

propellant 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

the the

invention as for

use of mixturespropellant according to

the

for

propellants for aerosols, use

medicinal aerosols and in particular nasal or

(which

particle or

inhalant aerosols can
preferably have an

aerodynamic droplet diameter of

approximately 0.5 to 40 um,

0.5 to 6 um}

pressure—resistant

in particular approximately

the

having a

being preferred, and has in a

container 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,

has ea far better dosage accuracy and an FPF

which is almost twice as high.

the deposition in the

halved that in

(artificial oropharynx)

20%.

Sweden]

Supplementary to this,

mouth tube is

the

is reduced from about 50% to

approximately

and “sample induction port”

The formulation according. to the invention thus
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makes it possible to formulate the metered—dose aerosol

with

respirable

more advantageously

aspects, as the

doubled the

deposition in the sample induction port can be reduced,

by the

budesonide and disodium cromoglycate. It

to be that in the

budesonide the same therapeutic effect as,

respect to a number of

dose can be virtually

and undesired in-vitrooropharyngeal

as can be shown example of beclomethasone

dipropionate,

is therefore expected case of

for example,

with the commercial product Pulmicortfil is presumably

achieved using half the dosage.

The illustrated further by the

following homogenization of

invention is

The

compound suspensions was in each case carried out using

examples. active

a rotor—stator homogenizer (Kinematika}.

Example 1

100 g of" micronized. disodium cromoglycate are

weighed into a pressure addition vessel. After sealing

8.5 kg of HFA 227,

which have previously been treated with 3% by weight of

and evacuating the addition vessel,

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 into aluminum

containers sealed with metered-dose valves.

Example 2

2 g of

weighed into a pressure addition vessel, After sealing

6.0 kg of a mixture of HFA 227

80:20),

aerated with dinitrogen

micronized bromideipratropium are

and evacuation thereof,

HFA 134a

previously been

and (weight ratio which have

oxide and

adjuscad to a pressure of 5.5 bar at 20°C in another

pressure addition vessel, are added. After homogenizing

this mixture, the suspension obtained is dispensed by
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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 glycopyrroniunx bromide are

weighed into a pressure addition vessel. After sealing

10 kg of HFA 22?,

previously been treated with 1% by weight of ethanol

and. evacuation thereof, which have

and aerated with dinitrogen oxide and adjusted to a

5.25 bar (20°C) in

addition vessel, added. After

pressure of another pressure

are homogenizing 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 ndcronized 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.l34a {weight ratio T0230},

which have previously been treated with 2% by weight of

ethanol and aerated with dinitrogen oxide and adjusted

5.5 bar [20°C), added with

After homogenizing, the suspension obtained

to a pressure of are

stirring.

is dispensed by means of the pressure-filling technique

into aluminum containers sealed with metered-dose

valves.

Example 5

120 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. l g 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. ll 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 HER 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

homogenizing 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 of 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

3.0 g of micronized budesonide are weighed into

a pressure addition vessel. After sealing and

evacuation. thereof, a Jnixture of 0.85 kg’ of HER 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—fi1ling technique into aluminum containers

sealed with metered*dose valves.

Example 9

3.0 g of micronized fluticasone propionate and

0.15 g of micronized formoterol fumarate are weighed

After sealing and

a mixture of 0.5 kg of HFA 134a and

1.5 kg of HFA 227, which have previously been treated

with 2% by with

dinitrogen oxide and adjusted to a pressure of 5.5 bar

{20°C); the

suspension pressure-

into a pressure addition vessel.

evacuation thereof,

weight of ethanol and aerated

is added. After homogenizing this mixture,

obtained is dispensed into

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 70 kg of HER 22?,

previously been treated with 2% by weight of ethanol

addition vessel, which have

and aerated with dinitrogen oxide and adjusted. to a

pressure of 5.5 bar (2U°C), are added with stirring.

After homogenizing, the suspension obtained is

dispensed by means of the pressure~fi1ling technique

into aluminum containers sealed with metered-dose

valves.

Example 11

10 g of sildenafil and 0.1 g of 6—tocopherol

are weighed into an addition vessel and dissolved in

100 g of 0.1 g of

previously been dissolved. 1 g of this solution in each

ethanol in which lecithin has

Case is dispensed into pressure-resistant containers

sealed with metered-dose

HFA 134a is

adjusted to a

and these are subsequently

valves. In a pressure addition vessel,

aerated with dinitrogen oxide and
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pressure of 6.5 bar at 20°C. 7 g of this mixture in

each case are fed in under pressure per container,

which are then treated in an ultrasonic bath.

Example 12

120 g of beclomethasone

weighed into an addition vessel and dissolved in 6 kg

dipropionate are

of ethanol in which 120 g of glycerol have previously

been dissolved. l g of this solution in each case is

dispensed into aluminum containers and these are

subsequently sealed with metered-dose valves. In a

HFA 22? is with

dinitrogen oxide and adjusted to a pressure of 5.5 bar

at 20°C.

under pressure per container and these are then treated

pressure-addition vessel, aerated

ll g of this mixture in each case are fed in

in an ultrasonic bath.

Example 13

10 g of sildenafil and 0.1 g of 5-tocopherol

are weighed into an addition vessel and dissolved in

100 g of which

previously been dissolved.

ethanol in l g of glycerol has

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, HEA 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 20 g of propylene

30 g of ethanol and 950 g of HFA 227, which

have previously been aerated with dinitrogen oxide and

adjusted to a pressure of 5.5 bar (20°C)

is added. After homogenizing

glycol,

in another

pressure addition vessel,
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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.

Examgle 15

1.6 g of micronized budesonide are weighed into

a pressure addition vessel. After sealing and

evacuation thereof,

150 g of

previously been

a mixture of 50 g of glycerol,

and 800 g of HFA 134a,

aerated

ethanol which has

with dinitrogen oxide and

(20°C}

is added. After homogenizing

the solution obtained is

adjusted to a pressure of 6.5 bar in another

pressure addition vessel,

this
mixture. dispensed by

means of the pressure—filling technique into aluminum

containers sealed with metered—dose valves.
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91%‘-‘PE

1. A pressuresliquefied propellant mixture for

aerosols, comprising dinitrogen monoxide and a

hydrofluoroalkane of the general formula:

CXHYFZ I I 1

wherein x is 1, 2 or 3, y and z are each an

integer 2 1, and y + z = 2x + 2.

2. The propellant mixture as claimed in claim 1,

which comprises at least 40% by weight of a

hydrofluoroalkane 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 hydrofluoroalkane of the general

l,1,1,2,3,3,3—formula I is 1,1,1,2-tetrafluoroethane,

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 claimed in any one of

claims 1 to 6, comprising at least D.OO0l% by weight of

dinitrogen monoxide.

8. 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:

wherein the cosolvent is water, ethanol, propanol, ethylene

The propellant mixture as claimed in claim 9,

glycol, propylene glycol, glycerol, propane, butane,

isobutane, pentane, dimethyl ether, diethyl ether or a

mixture thereof.

11. A medicinal aerosol 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. The 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 ll,

which is essentially free of a surface—active agent.

15.

claims 11 to 14, wherein the pharmaceutically active

The aerosol formulation as claimed in any one of

compound is salbutamol, formoterol, salmeterol, fluticasone,

budesonide, ciclesonide, glycopyrronium, tiotropium,

cromoglycic acid, nedocromil, mometasone, sildenafil,

beclomethasone, levalbuterol or a pharmaceutically

acceptable salt 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 l, 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 propellant

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.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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The present invention relates to use of a composition for symptomatic relief, when needed. comprising, in admixture (a) a first active
ingredient which is formoterol, a pharmaccutically acceptable salt or solvate thereof or a solvatc of such a salt; and (b) a second active
ingredient which is budesonide; for the manufacture of a medicament for use in the prevention or treatment of an acute condition of asthma
andtor intermittent asthma ancllor episodes in chronic asthma. The invention further relates to a method for prevention or treatment of
an acute condition of asthma audlor interrnittent asthma andfor episodes in chronic asthma by administering, by inhalation, a composition

comprising the fir.-at and second active ingredients as defined previously.
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USE OF A CO-I\r1POSl'l"[ON COMPRISING FORMOTEROL AND BUDESONIDE FOR THE PREVENTION OR TREAT-
MENT OF AN ACUTE CONDITION OF ASTHMA

FIELD OF THE INVENTION

The present invention relates to use of a composition for symptomatic relief. when needed,

comprising, in admixture

(a) a first active ingredient which is forrnoterol. a pharmaceutically acceptable salt

or solvate thereof or a soivate of such a salt: and

(b) a second active ingredient which is budesonide:

for the manufacture of a medicament for use in the prevention or treatment of an acute

condition of asthma and./or intermittent asthma and./or episodes in chronic asthma. The

invention further relates to a method for prevention or treatment of an acute condition of

asthma andlor intermittent asthma and/or episodes in chronic asthma by administering, 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 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

may be controlled by [33-adrenoceptor agonists such as terbutaline. saihutarnol. formoterol

and salmeterol. Prophylactic therapy is typically provided by steroids such asbeclometha-

sone dipropionate. 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 anticommu-
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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 asthma treatment could thus be oftrernen-

dons 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 W0 93!] 1773 and WO 98fl5280 {both to Astra AB ofsweden} offers a

favorable pathway to improve today's asthma management with an excellent safety profile.

However, aithough having an adequate regular. e.g. bid. treatment with such acombina-

tion. many patients will now and then run into acute situations with a higher frequency and

severity of exacerbations, when additional medication is needed. Such an additional

medication is often a [33-adrenoceptor agonist with fast onset, normally terbutaline or

salbutamol. A second medicament is thus needed. and this can negatively 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 medicament for the treatment of acute episodes of asthma as a

complement to maintenance treatment.

More specifically. according to the invention there is provided 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 medicament for use in the prevention or treatment of an acute

condition of asthma andfor intermittent asthma andfor 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 following conditions:

i) an acute condition of asthma, i.e. acute asthma attacks.

ii) intermittent asthma andlor

iii) short periods (episodes) of acute attacks of bronchospasms in chronic asthma.

Acute asthma attacks may occur on an irregular basis when exposed to an agent e.g. during

the pollen season. a virus infection, cold air, perfumes or any 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 asthma on a regular basis, with

the same active compounds (at) and (b) or one or more different active compounds,

preferably selected from short-acting I3-agonists, long-acting |3—agonists and

giucocorticosteroids.

We contemplate 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 aspect of the invention a method of prevention or treatment of an

acute condition of asthma and/“or intermittent asthma andfor 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 pharrnaceutically acceptable salt or

solvate thereof or a solvate of such a salt: and

(b) a second active ingredient which is budesonide.

According to the present invention it has surprisingly been found that the medicament can

be administered when needed to 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 has-‘e too high an admini-

stration of the 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 coining in

as early as possible to suppress the enhanced airway inflammation. The long duration of

formoterol will reduce the risk oftoo frequent dosing. When taking the combination

budesonidefformoterol when needed the severity of exacerbations can be reduced. The as

needed use (Pro Re Nata. PRN) will also minimize the difficulty of predicting which

patients will be controlled on a low close of inhaled steroid rather than increasing the

steroid dose before adding a long-acting [33—agonist. Undemreatrnent U.'i[l'1 inhaled

glucocorticosteroids following a too low maintenance dose will be more or less “self-

corrected“ by the rescue usage according to the present invention. The PR5’ use of the

combination will always give some beneficial anti-inflammatory effects even if it is used

by the patient only for rescue purposes. A treatment for patients suffering from respiratory

disease, particularly asthma {including allergic conditions, eg. episodic or intermittent

asthma), will therefore be to use the combination formoterolibudesonide for maintenance

therapy 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

Forrnoterol is a compound which can exist in several stereochemical forms. The present

invention includes the individual stereoisomers as well as mixtures thereof. It is intended

that the present invention includes geometrical isomers, rotational isomers, racemates_

diastereomers and enantiorners. in particular the RR enantiorner of formoterol.

Suitable physiologically salts of formoterol include acid addition salts derived from

inorganic and organic acids such as the hydrochloride. hydrobromide, sulfate. phosphate.

rnaleate. fumarate, tartrate. citrate. benzoate. cknnethoxybenzoate. 2- or 4-hydroxybenzoate,

4-chlorobenzoate, p-toluenesulphonate. rnethanesulphonate. ascorbate. salicyiate. acetate.

succinate. lactate. glutarate. gluconate. tricarballylate. hydroxymaphthalene-carboxylate or

oleate. Formoterol is preferably used in the form of its fumarate salt and as a dihydrate of

this salt.

The present invention also encompasses compositions comprising the 22R epirner of

budesonide as the second active ingredient.

A suitable unit dose of formoterol {as fumarate dihydrate) is in the range of from 1 ttg to 48

ttg, preferably from 2 pg to 24 ttg, and more preferably between 3 ttg and 12 ug. The daiiy

dose of forrnoterol (as fumarate dihyclrate‘), including maintenance therapy, should be in the

range of from 1 ttg to [O0 ttg, preferably from 2 pg to 60 ttg, and more preferably from 3

ttg to of 48 ttg.

A suitable unit dose of budesonide is in the range of from 20 ttg to 1600 gag, suitably from

30 ttg to 800 1.1g, preferably from 50 gig to 400 ug, and more preferably between 100 ug

and 200 _ttg. The daily dose of budesonide. including maintenance therapy. should be in the

range of 20 _ug to 4800 ttg, preferably from 30 pg to 3200 pg, and more preferably from 40

pg to 1600 _ug. 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 l:l 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 amount of from 50 pg to 4000 lag in each dose,

most preferably in an amount of from 100 pg to 2.000 pg and most preferably from 100 _Ltg

to 1000 ttg. Examples of suitable additives. diluents or carriers include lactose. dextran.

mannitol or glucose. Preferably 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 (bi are in 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 known to those skilled in the art. The

particle size of the active ingredients is preferably less than 10 um.

Administration may be by inhalation orally or intranasally. The ingredients of the system

are preferably adapted to be administered from a dry powder inhaler, a pressurized metered

dose inhaler, or a nebulizer.

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

inhaler, they are preferably in a small particle form. They are dissolved. or. preferably,

suspended in a liquid propellant rnixture. The propellants which can be used include

chlorofluorocarbons. hydrocarbons or hydrofluorocarbons. Especiaily preferred propellants

are P1343 (tetrafluoroethane), PI52a (difluoroethane) and P22? (heptafluropropane) each

of which may be used alone or in combination. They are optionally used in combination

with one or more other propellants andfor one or more surfactants and/or one or more other

excipients. for example ethanol. a lubricant. an antioxidant andfor a 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 a nebulized aqueous suspension or solution, with or

without suitable pH or tonicity adjustment. either as a unit dose or muitidese formulation.

EXAMPLES

The ingredients can be formulated as illustrated by the following examples which are not

intended to limit the scope of the invention.

In the examples micronization is carried out in a conventionai manner such that the particle

size range for each component is suitable for administration by inhalation. Turbuhalery is a

trademark of Astra AB.

EX AIVIPLE 1

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 airjet mill and

then conditioned using the process of EP-A—71? 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 Turbuhaier}

EXAMPLE 2

9 Parts by weight of formoterol furnarate dihydrate were mixed with 831 parts by weight of

lactose monohydrate. The blend was micronized using a high pressure airjet mill and then

conditioned using the process'ofEP-A-717 616. 160 Parts by weight of micronized butle-

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

and filled into the storage compartment of Turbuhalena

EXAMPLE 3

6 Parts by weight of formoterol fumarate dihydrate were mixed with 894 parts by weight of

lactose tnonohydrate. The blend was rnicronized using a high pressure air jet mill and then

conditioned using the process of EP-A-7'17 616. 100 Parts by weight of rnicronized bude-

sonide 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 4

12 Parts by weight of formoterol furnarate 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

pressurejet mill. The mixture was then spheronized using the process of EP-A-721 33!

and filled into the storage compartment of Turbuhaler.3

EXAMPLE 5

A patient on maintenance treatment with the fixed combination formoterol fumarate

dihydratefloudesonide in a close of 4.S;’80 ttg or 4.5l160 ttg bid additionally uses the same

combination either for rescue purposes once or twice daily to treat sporadic breakthrough

symptoms. or as needed to treat exacerbations during one or two weeks. with a maximum

daily dose of36.’64O pg (3 puffs of 4.5r'8O ttg) and 36/1280 pig (8 puffs of 4.S;’160 P-3).

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 asthma resolves.

The highest recommended daily dose will be either 36l64O pg (8 puffs of 4.5/80 pg) or .

36f123O ttg (8 puffs of 4.5K160 ttg) for a period 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

1. 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 medicament for use in the prevention or treatment of an acute

condition of asthma anclfor intermittent asthma andfor episodes in chronic asthma.

2. Use according to claim 1, wherein the molar ratio of (a) to (b) calculated as

formoterol to buclesonide is from 1:1 to 1:100, preferably from 1:1 to 1:70.

3. Use according to claim 1 or 2, wherein the first active ingredient is formoterol

fumarate dihydrate.

4. Use according to any previous claim, wherein the first active ingredient is the R_.R

enantiomer of formoterol.

3. Use according to any previous claim, wherein a unit dose of formoterol lies in the

range of from 1 ttg to 43 ug, preferably between 3 1.1g to 12 ttg, 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 1 ttg to 100 ].lg, preferably from 2

ug to 60 1.1g. calculated as formoterol furnarate dihydrate.

7. Use according to any previous claim, wherein the second active ingredient is the

22R epimer of budesonide.
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8. Use according to any previous claim, wherein a unit close of budesonide lies in the

range of from 20 ttg to 1600 ttg, preferably between 50 ttg to 400 ttg.

9. Use according to any previous claim, wherein the daily dose of budesonide,

including maintenance therapy, lies in the range of from '20 ttg to 4800 ttg, preferably from

30 gig to 3200 ].!.g.

10. Use according to any previous claim, wherein the particle size of the active

ingredients (a) and (b) is less than 10 ttrn.

l 1. Use according to any previous claim, wherein the composition additionally

comprises one or more pharmaceutically acceptable additives. diluents or carriers.

12. Use according to claim 1 1, wherein the pharmaceutically acceptable additive,

diluent or carrier is lactose monohydrate.

13. A method of prevention or treatment of an acute condition of asthma andfor

intermittent asthma andfor 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

solvate 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 to) 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

forrnoterol fumarate dihydrate.
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16. The method according to any of claims l3 to 15, previous claim, wherein the first

active ingredient is the RR enantiomer of forrnoterol.

17. The method according to any of claims 13 to 16. wherein a unit dose of formoterol

lies in the range of from 1 ttg to 48 ttg, preferably between 3 5.1g to 12 pg, calculated as _

formoterol fumarate dihydrate.

18- The method according to any of claims 13 to 1?, wherein the daily dose of

formoterol, including maintenance therapy, lies in the range of from 1 _Llg to 100 ug,

preferably from 2 ug to 60 ttg. calculated as for-rnoterol 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 ]J.g to 1600 ttg, preferably between 30 pg to 400 pg.

21. The method according to any of claims 13 to 20, wherein the daily dose of

budesonicle. including maintenance therapy, lies in the range of from 20 j..|.g to 4800 pg.

preferably from 30 pg 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 1.tm.

23. The method according to any of claims 13 to 22, wherein the composition

additionally comprises one or more pharrnaceutically acceptable additives, diluents or

carriers.

24. The method according to claim 23, wherein the pharmaceutically acceptable

additive, diluent or carrier is lactose rnonohydrate.
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Novel composition

‘Field of the invention

The present invention relates to a stable powder formulation comprising forrnoterol or

enantiomers of forrnoteroi, a glueocorticosteroid and a carrier or diluent for use in the

treatment of inflammatory conditions!disorders, especially respiratory diseases such as

asthma, COPD and rhinitis.

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.

Formoterol is a highly potent and selective B2-agonist with a long duration of action when

inhaled. Compared to other [3-adrenergic compounds it has a unique chemical structure

with a formamido group substituted on the benzene ring. It has two asymmetric carbon

atoms in the molechle making four stereoisorners possible. Most studies, clinical and

preclinical, appear to have been performed with the fumarate (as dihydrate) of the

enantiomeric mixture designed R;R + S;S. The R;R enantiorner is the most potent of the

four enantiomers.

The stability profile of the drug forrnoterol (mainly as furnarate dihydrate) has been

evaluated by investigating the influence of variables" such 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 temperatures and high relative humidities.
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However, the chemical structure of forrnoterol makes the molecule prone to chemical

degradation when in contact with e.g. a reactive species like an aldehyde or under stress

conditions e.g. a milling process.

Potent drugs for administration by inhalation are generally formulated in association with

carriersfdiluents 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 agglornerate 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 fonnoterol fumarate dihydrate

and lactose monohydrate can be regarded as a three component system composed of

fonnoterol 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 formoterol

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 good stability in

spite of the complex mixture of compounds having reactive chemical filnctions such as an

amine (forrnoterol), formamide (formoterol), carbohydrate (e.g. lactose) and a keto

function (glucocorticosteroid). The presence of hydrates (fomioterol 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 is provided a pharmaceutical composition

in the solid state comprising, in 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 or diluent, the composition having a high storage stability.

By the term “high storage stability” is meant that the decomposition of fonnoterol in the

formulation will be less than 10 % whenstored in open dishes at 40°C and 75 % relative

humidity for 6 months when the content of formoterol is less than about 1.0% {W/W),

preferably less than 0.3 % (W/W) and most preferably less than about 0.6 % (wiw) in the

forrnulation 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 carrierfdiluent to the mixture

3. addition and mixing of pre-rnicronised hydrophobic second active ingredient, the

second active ingredient being optionally pre-mixed with micronised carrierfdiluent,

and

4. either subjecting the mixture to agglomeration spheronisation, or adding coarse

carrierfdiluent.

The first 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

alone, ie in the absence of further micronised carrieridiluent.

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 mixturefingredients can he conditioned at any suitable stage of the process,

such as between steps 1 and 2, andfor the further pre-micronised carrieridiluent can be

conditioned prior to addition at step 2, andfor the further pre-micronised carrierfdiluent can

be conditioned prior to addition at step 3, andfor 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 95205805 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 mean particle size of less than 10 pin as described and measured in

US $874,063.

The invention therefore provides a pharmaceutical formulation in the solid state

comprising, in admixture, a first active ingredient which is rnicronised formoterol or an

enantiomer thereof, a second active ingredient which is a micronised glucocorticosteroid

and a carrierfdiiuent and having a high storage stability characterised in that the

formulation is prepared by micronisation of the first active ingredient and carrierfdiluent,

optionally followed by mixing pre-rnicronised coarser carrierfdiluent, mixing with

micronised hydrophobic second active ingredient., and finaliy either subjecting the mixture

to agglomeration and spheronisation or adding coarse carrierldiluent.
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The formoterol can be in 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 selvate of a salt, preferably the forrnoterol

is in the form of its fumarate dihydrate salt. Other suitable physiologically salts include

chloride, bromide, sulphate, phosphate, rnaleate, tarttate, citrate, benzoate, 4-

rnethoxybenzoate, 2- or 4-hydroxybenzoate, 4-chlorobenzoate, p-toluenesulphonate,

benzenesulphcnate, ascorbate, acetate, succinate, lactate, glutarate, gluconate, tricaballate,

hydroxynapaphthalenecarboxylate or oleate.

Preferably the second active ingredient is a micronised glucocorticosteroid such as

budesonide, fluticasene propionate, rnometasone furoate, ciclesonide and epirners, esters,

salts and solvates of these compounds. More preferably the second active ingredient is

budesonide or an epimer thereof, 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, rnannose, xylose, maltose,

cellobiose, mellibiose, maltotriose (e.g. as monohydrate). More preferably the carrier is

lactose.

As used herein the term micronised carrierfdiluent refers to carrierfdiluent having a mean

particle size of less than about 25 um, preferably less than about 10 pm, more preferable

less than about 5 um. The micronised carrier can be produced using processes lcnown in

the art such as micronisation or direct precipitation. The term coarse carrierfdiluent refers

to carrier/diluent having a mean particle size of greater than about 25 um.

As used herein the term rnicronised first active ingredient or Inicroniscd second active

ingredient means active ingredient having a mean particle size of less than about 10 um,

preferably less than about 5 um.
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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.

In a further aspect the invention provides a method of treating 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 fi'om a dry powder inhaler e.g. rnultidose reservoir

systems from Astrazeneca (Turl:-uha1er®) or Schering-Plough or fiom 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 detenninatiorr of the formoterol degradation products was perfonned by reversed

phase liquid chromatography, on a two column system using Lichrospher 60 RP-select B.

5 pm particles with octylsilane as stationary phase. UV—detector 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 micronisecl in a spiral jet mill in

order to attain a particle size suitable for inhalation. Micronisation ofsubstances into the

low micron range (1-5 pm) 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

5.709.384.

To improve the flowability of the cohesive powder it was spheronised to agglomerates at

room temperature at a controlled relative hurnidity of less than 50 %.

Stability data of a forrnoterol 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 1 (A).
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Example 2.

The following example is a reference example in which the formulation is prepared in a

conventional manner.

The rnicronised and spheronised formoterol fumarate dihydrateflactose rnonohydrate

formulation according to example 1 was filled 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 fumaratc 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 5.374.063 or US 5.709.884. This conditioned product is

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 aggiomerates

without causing a fitrther size reduction of the particles (and thereby creating amorphous

areas and as a consequence loss of stability) while improving the homogeneous distribution

ofbudesonide in the powder.

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 fonnoterol flu-narate dihydrate (S rng/g)z’budesonide (90 mg/g)/lactose

rnonohydrate (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

mgfgylactose monohydrate (905 mg/g) according to example 3 was filled in the dry

powder device TurbuhaIer® (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 of a salt or solvate or a solvate of a

salt, a second active ingredient which is a micronised glucocorticosteroid and a

pharmaceutically acceptable carrier/diluent, the composition having a high storage

stability.

2. A pharmaceutical composition according to claim 1 in which formoterol is in the

form of its fiimarate dihydmte 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 phannaceutical composition according to any one of claims 1 to 3 in which the

second active ingredient is budesonide.

5. A phannaceutical 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

carrierfdiluent 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 pm.

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 asthma, rhinitis or COPD.

10. A method of treating a respiratory disorder in a rnammal which comprises

administering to a patient a phannaceutical composition according to any one of claims 1
to 7.
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Stability data for forrnoterol / lactose vs forrnoterol I budesonidel
lactose (open dishes)
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A: forrnoterol furnarate dihydrate (0.5%) /' lactose monohydrate (995%) according to
example 1

B: forrnoterol fumarate dihydrate (0.5%) / buctesonide (9%) I lactose monohydrate
(90.5%)

C: formoterol furnarate ciihydrate (0.5%) I budesonide (18%) I lactose monohydrate}
(81.5%) -
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Stabiiity data for formotefol I lactose vs formoterol I budesonidef
lactose (Turbuhaler) '
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A: formoterol fumarate dihydrate (0.5%) I lactose monohydrate (99,5°/a): 4.5149
formoterol furnarate dihydrate I dose according to example 2.

B: forrnoterol furnarate dihydrate (0.5%) I budesonide (9%) I lactose monohydrate

(90.5%); 4.5|.Lg formoterol fumarate dihydrate /'80 1.Lg budesonideidose

C: formoterol fumarate dihydrate (0.5%) / budesonide (18%) / lactose rnonohydrate
(31.5%); 4.51.Lg formoteroi furnarate dihydrate I ‘E60 1.19 budesonide/dose
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Figure 3

F I 1- Fm - Lg.
l l I 1

Mix and

micronise

(optionally)
Mixed F,.., + Lm  _

' Ln, (optionally) «

Mixed F," + l_,.,

Bu.

Bm + L", (optionally)

Mixed Fm + B". + Ln,

La 1) Agglomeration

2) Spheronisation

Product Product ~

L = carrieridiluent
F = formoierol

L,, = coarse particles of carrieridiluent -
Ln, = small particles of carrieridiluent produced by methods like micronleation; direct precipitation etc.
Fm .—. small particles of forrnoterol produced by methods like microrrlsation, direct precipitation etc.
B,“ = small particles of glucocortlcoeteroid produced by methods like micronisation. direct precipitation -
etc.
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covers only those claims for which fees were paid, specifically claims I‘-los-:  

 No required additional Search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention fil'Sl2 mentioned in the claims; it is covered by claims Nos: 

  Remark on Protest D The additiona! search fees were accompanied by the applicant’s protest.

  D No protest accompanied the payment of additional search fees.  
Farm PCTJISAJZIO {continuation offtrst sheet (1 )) (July! 998)

191



192

INTERNATIONAL SEARCH REPORT International application No.

PCT/SE01/01118

Claim 10 relates to a method of treatment of the human or animal

body by surgery or by therapy/a diagnostic method.practised on the

human or animal body/Rule 39.1(iv). Nevertheless, a search has been

exeeuted.for this claim. The search has been based on the alleged

effects of the eamound/composition.

Farm PCTJISAJ2 10 (extm sl1ee.t)(JuIyl998)
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5785998 A 07/08/98

BR 9811249 A 05/09/00
CZ 9902557 A 13/10/99

EE 9900295 A 15/02/00

EP 1007017 A 14/06/00

EP 1012576 A 28/06/00

HU 0000714 A 28/08/00
IL 130838 D 00/00/00

JP 2000506967 T 06/06/00
JP 2001508793 T 03/07/01

NO 993539 A 20/09/99
PL 334527 A 28/02/00

SE 9700135 D 00/00/00
SK 95999 A 18/01/00

TR 9901690 T 00/00/00

US 6147750 A 14X11/00

NO 9831352 A 23/07/98

ZA 9800078 A 20/07/98
US 5980949 A 09/11/99

US 5983956 A 16/11/99
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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 lnventormpplicant 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-Appea Is-and-Interference:

Post-AI Iowa nce-and-Post- Issuance:

Extension-of-Ti me:
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Sub-Total in

Description Fee Code Quantity Amount USDIS

Miscellaneous:

Request for continued examination 1301  810
Total in USD (5) 810
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Electronic Acknowledgement Receipt

EFS ID: 6439384

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: COMPOSITION FOR INHALATION

First Named lnventorfllpplicant Name:

Customer Number:

Nayna Govind

26164

Filer:

Filer Authorized By:

Janis K. Fraser/Denise Siede

Janis K. Fraser

Attorney Docket N um ber: 06275-41 OUS1

Receipt Date: 12-NOV-2009

Filing Date: 27-JUL-2004

Time Stamp: 12:30:23

Application Type:

Payment information:

US. National Stage under 35 USC 371

Submitted with Payment yES

Payment Type Deposit Account

Payment was successfully received in RAM 5810

RAM confirmation Number 15281

Deposit Account 061050

Authorized User

File Listing:

Document

“um bar Document Description
File Size{Bytes);'
Message DigestName
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Request for Continued Examination
(RCEJ 062 75rce.pdf

no 1 
l>-18360! 5 5l'b7536 I 2-ll:u0ddd22afiSdeal1Il

31130::

Warnings:

This is not a USPTO supplied RCE S330 form.

Information:

Amendment Submitteda’Entered with 06275amend‘pdf 9-t3‘3|16fIII6[filt-IlnlIaI26L_|l892a1:6D29|155
46.34Filing of CPA/RCE 

Warnings:

Information:

96753

3 06275ic|s.pdf yes 25L8al9L6l>5cm6-l4l‘7187686-lI'I'92SLl5\| I I9a
(I3

Multipart Description.-'PDF files in .zip description

 
Tra nsmittal Letter 1 1

Information Disclosure Statement (IDS) Filed (SBIOBI 2 2 
Warnings:

Information: 

1398385

4 Foreign Reference 21337577.pdf no 31J?1:a3I&cB952b?2dL'.2[fl&;i'2 .'I994S?t'uJea2 I

ah}! |
Warnings:

Information: 

630592

5 Foreign Reference 22299353.pdf no 13

T-‘ee3|J221e1:I|3alc2a1L'u:.‘it'uI |a|rJr_'2lJaLu&5]Siam

Warnings:

Information: 

794826

6 Foreign Reference 22299123.pdf no 19

22??d'2add2c45fac41J|l'&d9l‘293cf2l3[tilG|(J69

Warnings:

Information: 

150??D

7 NPL Documents 22299911.pdf no 3

Ee9.'iT-‘B0:-‘ I I).'b-1E132|J2T-‘de9-152526-l33‘8-L11MJSIO

Warnings:

Information:
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 8 NPL Documents Povidonepdf no 3
ark-l3‘-1752I8256S211be<d6Be?'d!05Dr:.d'|5

2 Iaal‘)

Warnings:

Info rmation:

439836

9 NPL Documents Wysenpdf no 6 e 3935aa<aefO2BF8abh706-:2b Ib6be3b7‘-B?
a2etFJ

Warnings:

Info rmation:

10 Fee Worksheet [PTO—8'/'5] fee-info.pdf no 2 
TAJ-Ia:'J'I$]"2627cl1"7I:-IDc3b0Sea3elkl'l:~4.'I‘Btl

De5bJ"

Warnings:

Info rmation:

Total Files Size [in bytes):| 4260129

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 to a
Post Ca rd, as described in MPEP 503.

New Applications Under 35 U.S.C. 1 1 1

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-[d] and MPEP 506], a Filing Receipt [37 CFR 1.54] will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date ofthe application.

National Stage of an International Application under 35 U.S.C. 371

lfa 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 requirementsa Form PCT.-“D0.~'E02'903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa 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 ofthe International Filing Date [Form PCTfR0.~'105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOJSBIOS (0?-O6)
Approved for use lhrough 1I'31l200T. OMB 0651-0032

US. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1905. no ereons are = uired to resond to a collection oi information unless it disla 3 a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD ’°'pPII°3“°" °ID°°k9I N’-"""b°I filing Date
S|_|b3|_||_u|_e for pom-I pT0.375 101502335 07f27i2004 El To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) ICOIUFIITI 2) SMALL ENTITY D OR SMALL ENTITY
NUMBER FILED RATE (:5) FEE (:5) RATE ($1 FEE ($1

I B*°~5'° FEE NIA NIA NIA3rcFR1.1oa. I;-.or c

D j3TI3FR1.1BI<. 1.91 m WA WA WA

'3 jj —“*1 N“ “*1
TOTAL CLAIMS . _

‘
INDEPENDENT CLAIMS _ X 3 =3? CFR 1.13111 "““"”33‘

ITIITIE specification and drawings EXCEECI ‘IUD
h r ,m I‘ ' ‘ fe d

Iilw-Lvcarlowslzeree I‘;Eiéifliiifieiér.fi.ZIi‘;I‘i3§l§’?..?'éZche "9
(3? CFR “BIS” additional 50 sheets or fraction thereof. See

35 U.S.C.41a 1 G and 3? CFR 1.16 s.

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160))
X If the UITIGTBHOB in COIUITII1 1 IS I335 than zero. |3I'Il'Bf *0" II’! DOIUI'l‘|I'I 2.

APPLICATION AS AMENDED — PART II

NU MEIE R EXTRA

NIA

X 0‘! II

OTHER THAN

[Column 2) {Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER

1 1" zizoog AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.IuI ‘ 1 5
3'1’ CFR 1.1 I1

D Application Size Fee (3? CFR 1.13131)

ADDITIONAL
FEE oi

ADDITIONAL

RATE t$) FEE m
RATE ($I

>( 01 II

X 01 II
$220=AMENDMENT ><X
E

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (3? CFR 1.16I[j}}

[Column 2) {Column 3)
CLAIMS HIGH EST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR

Total :3? CFR
1.l(:iI X 5
Independent37 cI=n 1.1 h

D Application Size Fee (3? CFR 1.16(s))

ADDITIONAL

FEE (55)

ADDITIONAL

RATE iii») FEE (,5)
RATE [$)

X3 =

X3 =AMENDMENT >(

3 FIRST PRESENTATION OF MULTIPLE DEFENDENT CLAIM (3? CFR1.16I[j}}

* If the entry in column 1 is lessthen the entry in column 2. write '0” in column 3. Legal Instrument Examiner.
** If the ‘Highest Number Previously Paid For" IN THIS SPACE is less than 20. enter “20". {DORIS m BURNS‘, I
*"* lfthe “Highest Number Previously Paid For” IN THIS SPACE is less than 3. ente-r“3".
The "Highest Number Previously Paid For’ {Total or Independent) is me highest number found in the appropriate box in column 1.

This collection of information is required by 3? CFR 1.15. The infom'iation is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.3.C. 122 and 3? CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing. and su I:-milling the completed application form to the USPTO. Time will vary depending upon the indiy idual case. Any comments on the amount of time you
require to complete this fonh andiorsuggestions for reducing this burden. should be seI1t to the Chief lnfonhation Officer. U.S. Patent and Trademark Office. U.$.
Department of Commerce. P.0. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if}-01: need assistance in compietillg the form, caii 1-800-PTO-Q1‘ 99 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
LNITED STATES DEPARTMENT OF (‘.0MMERCE
Lnited States Patent and Trademark Office
Addiess: COMMlSSlON'ER FOR PATENTS

P 0 Box [450
Alexandria. Virginia 22313-I450
ww w.1.1sp1o.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

EXAl"v'IINER

FISH & RICHARDSON P.C.. PRIOR “HO” NATHANIEL

nosoxwzz
MINNEAPOLIS, MN 55440-1022 W

DATE NIAILE-D: 09fO9i'2009

  
10.35 02.685 0TJ2?f2004 Na}-'na Govind 062T5 —-1-l0US 1 "I563

TITLE OF INVENTION: COMPOSITION FOR INIIALATION

  
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PU'BLI(.‘ATIO1'\' FEE DUE PREV. PAID ISSUE FEE TOTAL FEELS) DUE DATE DUE.

NO $1510 $300 $0 51310nenprovis tonal I 30912009

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

PR! !§E§f!l'1‘I!!N LE THE l\/IERITSLS 1 IL! [314]]. THIS NOTICE OF AI.I.OWANCI1I IS NOT A GRANT OF PATEN'l‘ RIGHTS.
THIS APPLICATION IS SUBJECT TO VVITHDRAWAL 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

STATIITQ {RY PERIOD 5 QANNQT E EXTENDED. SEE 35 U.S.C. 151. TIIE 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 TO‘WARD THE ISSUE FEE NO‘W
DUE.

HOW TO REPLY TO TIIIS NOTICE:

1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S} DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay tl1e PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Eee(s)
and twice the amount of tlie ISSLJE FEE shown above, or 'l'ransniittal and pay the PUBLl(.‘A'l'lON FEE (if required) a11d N2

the ISSUE FEE shown above.

11. 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 a11d PUBLICATION FEE (if required). If you are charging t]1e fee( s) to your deposit account, section ''4b''

of Part B - Feet’ s) Transmittal should be completed a11d 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 paper as an equivalent of Part B.

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

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

Pagi (1) 6f 3
P'J'(JL-85 (Kev. USIUT} Approved for use through 0813112010.
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable l'ee(s). to: Mail Mail Stop ISSUE FEE
Comniissioner for Patents
P.0. Box 1450

Alexandria, Virginia 22313-1450
or Eu (571)-273-2885

ll\S'l'i{LJ(."l‘lON S; 'l'his form should be used for transmitting the ISSUE FEE and _l-:tJiiLlCA:l‘lOl\| FEE (if_requiiedJ. Blocks I through 5 should be completed where
ap priate. All turther correspaendence including the Patent. advance orders and notitication ol maintenance lees will be mailed to the current corres ndence address as
in icated unless corrected below or directed otherwise in Block 1. by (a) specifying a new conespondence address: andfoi‘ (bi indicating a separate " EE ADDRESS" formaintenance fee notifications.

C|_1'RREN']' conngspoj-t,13E1{cE_.\D]jRj|;gg mom. U56 Biock 1 for my (hangs ofaddrgssi Note: A certificate of mailing can only be used for doniestic mailings of theFeets) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal draxiving. mustave its own certificate of mailing or transmission.

26164 ".I.'i9t't fl9t'0tJ.t2f]t'JQ C r of Nh I Terti icate i ing or ransinission
& I hereb ' certif that Ihis Fests] Transmittal is being deposited with the United

Po Box 1022 §:.s°.:§s's ..°.2'e.;:'i:.". 5”fi1.a’§‘i?£”%‘e“ég?..iE’t.E'§5i.él~f5§ se..s.~= sisnz
MINNEAPOLIS, MN 55440-1022 transmitted to the USPTO E971; 273-2335, on the date indicated be ow.

tD¢positoi’s narri:J

APPLICATION NO. l"'ILl.N(_i DA'l'I:I I"'1R.‘S'l' NA_\*IED i.N\-'EN'1'OR A'l"1'0R.NI:I‘.t' DOC1§.l:"l‘ N0. (_‘.()N1"'lRMA'1'lON NO.

7563

 
10.35 02.685 0Tt2Tt2004 Nayna Govind 06275 —-1-10US 1

TITLE OF INVENTION: COMPOSITION FOR INHALATION

  
APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PU'BLI(.‘ATIOl'\' FEE DUE PREV. PAID ISSUE FEE TOTAL FEELS) DUE DATE DUE

NO $1510 $300 $0 51310nonprovis ional I 30912009

PKYOK, AL'l‘t)N NA'l‘l-IANIEL. lolo 514-ltfflutltl

l, Changc ofcorrespondcncc address or indication of “Fee Address" (37
CFR 1.363).

13 Chan e of corrcs ride ncc address (or Change of Corrcspondc riceAddress orin PTOJ. H132) attached.

1: "Fee Address“ indication (or "Fee Address" Indi_L'tttion forml-’l‘Oi'SBt4?: Rev 03-02 or more recent} attached. Lse of a (Iiistomer
Number is required.

3. For printing on the patent front pagc. list

-(1.1 the names of up to 3 registered patent attorneg,-‘s 1
or agents OR. altcwnativcly,

-(2.1 the name ofa single firm (having as a member a 2
registered attorney or agent) and the names of up to
3 registered patent attorneys or agents. It‘ no name is 3
listed. no name will be printed. 

.3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT tprint or type}

PLEASE NOTE: Unless an assi rice is identified below, no assignee data will appeal‘ on the patent. If an assignee is identified below. the document has been filed for
recordation as set torth in 3? CF 3.11. Completion ot this tonn is NOT a substitute tor tiling an assignment.

(A) NAME OE ASSIUN EE [BJ RESIDENCE: [CITY and S'1'A'1'E UR CO LJN'1'l{Y}

Please check the appropriate assignee category or categories (will not be printed on the pate ntj : D Individual 1: Corporation or other private group entity D Government

4a. The following fee(s) are submitted: I-lb. Pay merit of Feets]: [Please Iirsl. reapply any previously paid issue Iei: shown aI.iu\'e}
1: Issue Fee 3 A check is enclosed.

El Publication Fee (No small cntity discount permitted) 3 Payment by credit card. Fonn P'I‘O—2038 is attached,

1:1 Advance Order - # of Copies :1The Director is hereby authorized to charge the required feetsl, any deficiency. or credit_ any
overpayment, to Deposit Account Number {enclose an extra copy of this form).

5. Change in Entity SI.:~:il.I.is [from status indicated above]

1: a. Applicant claims SMALL ENTITY status. See 37 CPR 1.27. -J b. Applicant is no longer claiming SMALL ENTITY status. See 37 CER 1.27-'(g)t’2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent: or the assignee or other party in
inteiest as shown by the records of the United States Patent and Trademark Office.

AI.lLlI]Ul'i:£.¢(l Signature Date

Typed or printed name Registration No.

This collection of information is required by 3? (TR 1.31 l. The information is i‘ uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 3? CFR 1.14. is collection is estimated to take 12 minutes to complete. including gathering. preparing, and

submitting the completed application t'orin to the U S1-"IO Time will vai P de ndin upon the individual case. Any comments on the amount of time you require to comglete
this torm andtor suggestions for reducing this burden. should be sent to I e iet In ormation Ofticer. LIS. Patent and Trademark Otlice. US. Department of Commerce. .0.Box 1450. Alexan na. Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. PI). Box 1450.
Alexandria, Virginia 22313-1450.
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.
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UNITED STATEs PATENT AND TRADEMARK OFFICE
l_'NI'1‘ED STATES DEPARTMENT OF COMMERCE
[nited States 1-‘ate-nt and Trademark Office
Address: COMMISSION'ER FOR PATENTS

P 0 Box [450
Alexandria. Virginia 22313-I450
ww w .uspto.gov

APPLICATION NO. FILING DATI FIRST NA_\-'IED IINVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

1075 02.635 0772772004 Na}-'na Govind 06275 -4 IOUS 1 7568

FISH & RICHARDSON P.C. PRYOR “JON NATHANIEL

nosoxwzz
MINNEAPOLIS, MN 55440-1022 W

DATE NIAILE-D: 09t'09l'2009

Determination of Patent Term Adjustment under 35 U.S.C. 154 (1))

(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 23 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 tiling date that

determines Patent Term Adjustment is 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) WEB site (http://pai.r.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 a11d publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at l-(888)-786-0101 or

(57 l)-272-4200.

Pagi6Ef 3
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Application No. AppIicant(s}

_ _ _ ’lCll'502,B85 GOVIND ET AL.
Exarningf

ALTON N. PRYOR 1515

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

1. E This communication is responsive to 6/24/09.

2. E The allowed claim(s) isiare 25,30-35.45-52ficlar'rns renumbered 1'-15L

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a) I] All b) I] Some* c) I] None of the:

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

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

3. I:I 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 not received:

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

4. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached E><AMlNER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. El CORRECTED DRAWINGS ( as “replacement sheets‘) must be submitted.

(a) El including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) |:| hereto or 2) El to Paper No.iMail Date

(b) [I including changes required by the attached Examiner's Amendment I Comment or in the Office action of
Paper No.rMail Date

Identifying indicia such as the application number (see 37 CFR 1.B4{c)j 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 3? CFR 1.121{d).

6. El DEPOSIT OF andior INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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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 andlor 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.”

Telephonfc Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ALTON N. PRYOR whose telephone number is

(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.
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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 Center (EBC) at 866-217-9197 (to|l—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.

fAlton N. Pryor!

Primary Examiner, Art Unit 1616
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Attomey’s Docket No.: 06275-0410US1 K 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. Art Unit : 1616

Serial No. : l0f502,685 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

Alexandria, VA 223134450

SUPPLEMENTAL AMENDMENT

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-‘WEB FILING

I hereby certify that lhis paper was filed with the Patent and Tradenmrk
Office using the EFS-WEB systeln on this date: August 21, 2009
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Applicant : Nayna Govind et al. Attorney's Docket No.: 06275-0410US1 K 100629-1P US
Serial No. : 10;'502,685

Filed : July 2?, 2004

Page : 2 of 5

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 fiimarate

dihydrate, budesonide, 1,1,l,2,3,3,3-heptafluoropropane (HFA227), PVP K25 (polflinyl

mmlidone with an approximate molecular weight of30,000 , 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

present at a concentration in the range of 1 mg/ml to 8 mg/ml, the PVP lira present at a

concentration of 0.001% wfw, and the PEG-]{){){) is present at a concentration of 0.3% wfw.

26 -29 (Canceled)

30. (Currently amended) A pharmaceutical composition according to claim 25, in which

the formoterol fumarate dihydrate is  theR, R-cnantiomer.

31. (Currently amended) A pharmaceutical composition according to claim 25, in which

the budesonide is the22R-epirner.

32. (Currently amended) A method of treating [[the]] symptoms of a respiratory

disorder, comprising administering to a patient [[a]] Epharmaceutieal 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. Atto1ney’s Docket No.: 06275-0410US1 K 100629-1P US
Serial No. : 10r'502,685

Filed : July 2?, 2004

Page : 3 of 5

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 disorder is

rhinitis.

35. (Previously presented) The method of claim 32, wherein the respiratory disorder is

COPD.

36 — 44 (Canceled)

45. (Currently amended) A pharmaceutical composition comprising formotcrol fumaratc

dihydrate, budesonicle, HFA227', PVP K:25 , and PEG-1000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0.09 mgfml, the budesonide is present at a

concentration of I mgfml, the PVP L3 is present at a concentration of 0.001 % wfw, and the

PEG-1000 is present at a concentration of 0.3% wfw.

46. (Currently amended) A pharmaceutical composition comprising formoterol fumarate

dihydrate. budesonide. HFA227. PVPK:2’5, and PEG-1000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0.09 mgfml, the budesonide is present at a

concentration of 2 mgfml, the PVP@ is present at a concentration of 0.001% wfw, and the

PEG-1000 is present at a concentration of 0.3% wfw.

47. (Currently amended") A pharmaceutical composition comprising fonnoterol Fumarate

dihydrate, budesonide, HFA227, PVP K25, and PEG-1000, wherein the forrnoterol fumarate

clihydrate 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. Attorney's Docket No.: 06275-0410US1 K 100629-1P US
Serial No. : l0;'502,685

Filed : July 2?, 2004

Page : 4 of 5

concentration of 4 nigfml, the PVP K25 is present at a concentration of 0.001% wfw, and the

PEG-1000 is present at a concentration of 0.3% wfw.

48. (Currently amended) A pharmaceutical composition comprising formotcrol fumarate

dihydrate, budesonicle, HFA227, PVP K25, and PEG-I000, wherein the formoterol fumarate

dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is present at a

concentration of 3 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% wfw.

49. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 1 mg/ml.

50. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 2 mg/ml.

5|. (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. Attomey’s Docket No.: 06275-0410US1 K 100629-1P US
Serial No. : l0r'502,685

Filed : July 27, 2004

Page : 5 of 5

REMARKS

Applicants thank the Examiner for telephoning Applicants’ undersigned representative on

August l8 and 20, 2009, respectively, to propose the amendments reflected above. Applicants

agreed to file the amendments as this Supplementary Amendment. Upon entry of the

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

amendment puts all of the claims in condition for allowance, and such action is requested.

It is believed that no fees are clue. Please apply any charges or credits to deposit

account 06-1050.

Respectfully submitted,

Date: August 2 I _. 2009 /Janis K. Fraser}

Janis K. Fraser, Ph.D., .l.D.

Reg. No. 34,819
Fish & Richardson P.C.

Customer Number 26164

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

22l‘53l08.d0c
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Attomey’s Docket No.: 06275-04l0US1 I 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind etal. ArtUnit : 1616

Serial No. : 10f502,685 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

Alexandria, VA 22313-1450

AMENDMENT IN REPLY TO ACTION OF JANUARY 27, 2009

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

I hereby certify that this paper was filed with the Patent and Tradeinark

Office using the EFS-WEB system on this date: 1 i_' )1; 3. 2-53. 2-00‘?
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 0627S—04l0US1 I 100629-1P US
Serial No. : l0f502,635

Filed : July 27, 2004

Page : 2 ofS

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listin of Claims:

1 — 24 (Canceled)

25. (Currently amended) A pharmaceutical composition comprising formoterol fiimarate

dihydratc, budcsonidc, 1,1, l ,2,3,3_.,3-hpptafluoropropane [HFA227 1, polflinplpmolidone QPVP 1,

and PEG-1000 [polyethylene glycol with an average molecular wei gl;1t of 1,000), wherein the

forrnoterol fumarate dihydrate ispresent at a concentration of 0.09 mg/ml. the budesonide is

present at a concentration in the range of 1 mggml to 8 mggml, the PVP is present at a

concentration of 0.001% wiw. and the PEG—l000 is present at a concentration of 0.3% wfw.

 

26. (Canceled)

27. (Currently amended) A pharmaceutical composition according to claim 25, in which

the PVP is PVP K25 QPVP with an approximate molecular weight of 30,000).

23 — 29 (Canceled)

30. (Previously presented) A pharmaceutical composition according to claim 25, in

which the fotmoterol fumarate dihydrate is in the form of the R, R-enantiomer.
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Applicant : Nayna Govind et al. Attorney's Docket No.: 06275-U4l0USl / l00|529—lP US
Serial No. : l0z"502,685

Filed : July 27, 2004

Page : 3 of8

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 of treating the symptoms of 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. (Previously presented) The method of claim 32, wherein the respiratory disorder is

asthma.

34. (Previously presented) The method of claim 32, wherein the respiratory disorder is

rhinitis.

35. (Previously presented) The method of claim 32, wherein the respiratory disorder is

COPD.

36 — 44 (Canceled)

45. (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formoterol furnarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 1 mg/ml, the

PVP is present at a concentration of 0.001 % wiw, and the PEG-1000 is present at a concentration

of0.3% wfw.

46. (New) A phannaceutical composition comprising forrnoterol fumarate dihydrate,

budesonide, HFA22';', PVP, and PEG-1000, wherein the formotero] fumarate dihydrate is present

at a concentration of 0.09 mgfml, the budesonide is present at a concentration of 2 mgfnil, the

219



220

Applicant : Nayna Govind et al. Attorney’s Docket No: 06275-04l0US1 I 100629-1P US
Serial No. : 10./502,635

Filed : July 2?, 2004

Page : 4of8

PVP is present at a concentration of 0.001 % wfw, and the PEG-1000 is present at a concentration

of 0.3% wfw.

4?. (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 4 mg/ml, the

PVP is present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% wt’w.

48. (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the forrnoterol 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 is present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% wfw. '

49. (New) The method of claim 32, wherein the concentration ofbudesonide is 1 mgfml.

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.: 06275-0410USl I 100629-1P US
Serial No. : l0:’S02,685

Filed : July 27, 2004

Page : 5 of3

REMARKS

1. Claim Status:

Upon entry of the above amendments, claims 25, 27, 30-35, and 45-52 will be pending in

the application. Claims 25 and 27 have been amended. Claims 4562 are new. Claims 1-3, 5-9,

12-24, 26, 23-29, and 36-44 have been newly canceled. Claims 4 and 10-1 1 were canceled

previously.

Claim 25 has been amended to a) limit PEG to PEG-1000 (supported at page 4, line 16 of

the specification); to) spell out the full chemical names of HFA223’, 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 0) 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 amended to 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 throughout the 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.

II. Claim Re'ection under 35 U.S.C. 112 First Para a h Written Descri tion :  

Claims 1-3, 5-9, and 12-24 remain rejected for allegedly failing to comply with the

written description requirement of 35 U.S.C. §l 12, first paragraph. According to the Office:

“[n]o description of solvate 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 numerous places in the specif1eation(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

formoterol fumarate dihydrate in particular, were not rejected for lack of written description.
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III. Claim Rejection under 35 U.S.C. §1 12, First Paragraph §Enablement):

Claims 1-3, 5-9, and 12-24 remain rejected for allegedly failing to comply with the

enablemcnt requirement of 35 U.S.C. §l 12, first paragraph. According to the Office: “the

specification, while being enabled for compositions comprising components forrnoterol fumarate

d[i]hyclrate, does not reasonably provide enablement for compositions comprising solvates and

salts of formoterol.” (Office Action, page 3). Applicants do not concede that the claims are 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, rcndering the

rejection of these claims moot. The remaining claims recite formoterol fumarate dihydrate; the

enablement of this claim element has been acknowledged by the Office (vfde supra).

IV. Claim Reection under 35 U.S.C. 103 a :

Claims 1-3, 5-9, and 12-44 are rejected under 35 USC. §103(a) as being allegedly

obvious over U.S. Patent App. Pub. No. 20030018019 to Meade et al. (“Meade”) and US.

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 rej cction 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 CPR. §l.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, Q

claims are much broader than what are being interpreted as unexpected results.

Since dispersion results are concentration dependent as well as shown in the

specification, the claims would overcome the 103 rejection to the extent of the

unexpected data provided by the Applicants." (emphasis added)
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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 "fonnoterol or a salt thereof, or a solvate of a salt

thereof.” The claims as presently amended all recite “formoterol furnarate dihydrate.”

2) The Office Action alleges that “the specification at page 5 states that only 0.001 %

PVP is 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 moot in

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 1000 is used only at 0.1 % wfw or 0.3% wfw in all ofthc

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 specification at

page 5 utilized 0.09 mg/ml fonnotcrol fumarate dihydrate. Applicants do not agree that this

observation has any relevance to the issue of whether the claims are commensurate in 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 dihydratc.

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.

223



224

Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-0410USl I 100-629-1P US
Serial No. : 10:’502,685

Filed : July 27, 2004

Page : 3 of8
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DETAILED ACTION

Applicant's arguments with respect to claims have been considered but are moot

in view of the new ground(s) of rejection.

Ciairn 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 c|aim(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 ofAppiicants’ Disciosure

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 formoterol as any particular solvate of a salt in their disclosure.
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Possession Based on Ordinary Skilled f4rtisan’s Determinatfonl State of the Priorrt

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

possession of solvate of a salt of formoterol 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 42? F.2d 833, 839, 166 USPQ 18, 24

(CCPA 1970). Further, in In 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, 54? (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 ofC!ar'ms

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 compound or 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 & Predic{ability/Unprediciabflity in the Art

The level of a person of ordinary skill in the art is high, with ordinary artisans

having advanced medical andlor 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, 42?, F. 2d 833, 166, USPQ 18 (CCPA 1970). The art 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 et al.

Guidance/Working Examples

Applicants provide no guidance or working examples about the preparation of

any solvate of a salt of fomioterol.

In conclusion, the specification, while being enabling for oompositions comprising

budesonide, HFA 227, PVP, PEG and formoterol fumarate dihydrate, does not

reasonably provide enablement for compositions comprising solvate of salt of

formoterol.

Claim Rejections - 35 USC § 103
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title. if the differences between the subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-3,5—9,12-44 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Meade et al (US 20030018019; 1123103) and Weers et al (US 6309623; 10130101).

Meade teaches a pharmaceutical composition comprising anticholinergics,

corticosteroids including budesonide, and betamimetics including formoterol. See

abstract, paragraphs 3—5,16. Meade teaches that the formoterol can exist in the form of

formoterol fumarate and as the enantiomeric salt of RR 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 does not 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 present in 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 K25 at 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-‘I000 is structurally similar to PEG and PVP 25K is 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 % wlw) and PVP (0.0005 — 0.5% w/w), one would have been

expected to determine the optimum amount of PVP and PEG (which may have fallen

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 f delivery

of the active ingredients.

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 well as shown in 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 used in all formulations. The claim are not commensurate in scope with

the unexpected results.

2) The claims recite that PVP is used in the ooncentration range of 0.001% to

0.01% w/w when the budesonide is present at4 mg/ml and 8 mglml, 0.0001% to

0.001% wfw when the budesonide is present at 1 mglml. The concentration of PVP

used is 0.001 % w/w when the budesonide is present at 2 mgiml. However, the

specification at page 5 states that only 0.001% PVP is used in all formulations. The

claim is not oommensurate 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—1000 in all formulations. The PEG 1000 is only used at 0.1%

wiw or 0.3% w/w in all of the fonnulations. On the other hand, many of the claims do not
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recite the amount of PEG ‘I000 actually used. The claims are not commensurate in

scope with the unexpected results.

4) Many of 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 %

wlw 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 number is 571-272-

0621. The examiner can nonhally 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

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 http:.’/pair-direct.uspto.gov. Should

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

Business Center (EBC) at 866-21 7-91 97 (toll-free).
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fA|ton N. Pryor!

Primary Examiner, Art Unit 1616
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Attomcy’s DockctNo.: 06275-04l0USl I 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. AItUnit : 1616

Serial No. : I0f502,685 Examiner : Alton Pryor

Filed : July27, 2004 Conf. NO. I 7568
Title : COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT [N REPLY TO ACTION OF AUGUST 1 2008 

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

I hereby ccrlify than this paper was filod with the Patent and Trzldcrnatrk
Onice using the BPS-wEB sysletn on this date: October 3 I. 20015
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Applicant : Nayna Govind et al. Attorney/'5 Docket No.: 06275-04l0USl I 100629-ll’ US
Serial No. 2 1U;"502,635

Filed : July 27, 2004

Page : 2 of9

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listin ofC1aims:

1. (Currently amended) A pharmaceutical composition comprising forrnolerol or a salt

opsehaate thereof, or a solvate ofa salt thereof; budesonide; 1,1,1,2,3,3,3-heptatluoropropane

(HFA227); polyvinylpyrrolidone (PVP) and polyethylene glycol (PEG), wherein the PVP is

present at a concentration of0.00l% wfw to 0.01% wfw and the budesonide is present at a

concentration of 4 mg/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% wfw.

3. (Previously presented) A phamiaceutical composition according to claim 1 in which

the PVP is PVP K25 (PVP with an approximate molecular weight of30,000).

4. (Canceled)

5. (Previously presented) A pharmaceutical composition according to claim 1 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% wfw.

7. (Currently amended) A pharmaceutical composition according to claim 1 in which

formoterol is in the form of its~£unaai=a+e-d-ihyelrate g salt.
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Applicant : Nayna Govind et al. Attorncy’5 Docket No.: 06275-04lUUSl I 100629-1P US
Serial No. : 1(}r'502,63S

Filed : July 27, 2004
Page : 3 of9

8. (Currently amended) A pharmaceutical composition according to claim 1 in which

the formoterol or salt er—sel-vats thereof, or solvate ofa salt, is in the form of the R, R-

enantiomer.

9. (Previously presented) A pharmaceutical composition according to claim 1 in which

the budesonide is in the form of the 22R-epimer.

10-1 1. (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 disease

(COPD).

13. (Previously presented) The method of claim 12, wherein the respiratory disorder is

asthma.

14. (Previously presented) The method of claim 12, wherein the respiratory disorder is

rhinitis.

15. (Previously presented) The method of claim 12, wherein the respiratory disorder is

COPD.

16. (Currently amended) A pharmaceutical composition comprising fonnoterol, or a salt

er—sel-vate thereof, or a solvate ofa salt thereof; budesonide; HFA227; PVP; and PEG, wherein

the PVP is present at a concentration of 0.001% W/w and the budesonide is present at a

concentration of 2 mg/ml.

247



248
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Filed : July 27, 2004
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17. (Currently amended) A pharmaceutical composition comprising forrnoterol, or a salt

or—se1=»=ate thereof, or a solvate of a salt thereof; buclesonide; HFA227; PVP; and PEG, wherein

the PVP is present at a concentration of 0.001 % wfw to 0.01% wfw and the budesonide is present

at a concentration of 8 mg/ml.

18. (Currently amended) A pharmaceutical composition Comprising tiormoterol, or a salt

oeselvete thereof, or a solvate of a salt thereof; budesonide; HFA227; PVP; and PEG, wherein

the PVP is present at a concentration of 0.000l% to 0.001% wfw and the budesonide is present at

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% wlw.

20. (Previously presented) The pharmaceutical composition of claim I, wherein the

concentration of PVP is 0.001% wfw.

21. (Previously presented) The pharmaceutical composition of claim 17'', wherein the

concentration of PVP is 0.001 % or 0.01% wrw.

22. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% wfw.

23. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.000]%, 0.0005%, or 0.001% wfw.

24. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.001% wfw.
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25. (new) A pharmaceutical composition comprising forrnoterol fumarate dihydrate,

budesonide, I-IFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.001%

wiw to 0.01% wfw, 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% wfw.

27. (new) A pharmaceutical composition according to claim 25, in which the PVP is

PVP K25.

28. (new) A pharmaceutical composition according to claim 25, in which the PEG is

PEG 1000.

29. (new) A pharmaceutical composition according to claim 25, in which the PEG is

present at a concentration of0.3% wfw.

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 symptoms of 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 asth.ma.

249



250

Applicant : Nayna Govincl ct al.
Serial No. : l0.*'502,68S

Filed : July 27, 2004
Page : 6 of9

Attorney's Docket No.: 062‘.r'5—0410USl I 100629-ll’ US

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 filmarate dihydrate,

buclesonide, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.001 %

w/w, and the budesonide is present at a concentration of 2 mg/ml.

37. (new) A pharmaceutical composition comprising formolerol fuinarate dihydrate,

budesonide, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of0.001%

wiw to 0.01% wfw, and the budesonide is present at a concentration of 8 mgfrnl.

38. (new) A pharmaceutical composition comprising fonnotcrol fumaratc dihydratc,

budcsonide, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.0001 "/3

to 0.001% wfw, and the budesonide is present at a concentration of] mg/ml.

39. (new) The pharmaceutical composition ofclaim 25, wherein the concentration of

PVP is 0.001% or 0.01% wfiw.

40. (new) The pharmaceutical composition of claim 25, wherein the concentration of

PVP is 0.001% wfw.

41. (new) The pharmaceutical composition of claim 37, wherein the concentration of

PVP is 0.001% or 0.01% wfw.

42. (new) The pharmaceutical composition ofclaim 37', wherein the concentration of

PVP is 0.001% w/w.
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43. (new) The pharmaceutical composition of claim 38, wherein the concentration of

PVP is 0.0001%, 00005%, or 0.001% w/w.

44. (new) The pharmaceutical composition of claim 38, wherein the concentration of

PVP is 0.001% wfw.
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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, S - 9 and 12 - 24, respectfully, and by the specification at, e.g., 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. § 1 12, paragraph 1, for lack

of written description and lack of enablement, based on the inclusion of solvates of formoterol in

the claims.' Although Applicants disagree with the rejection, in an effort to move this

application to allowance, Applicants have amended claims 1 — 3, S, 6, 8, 9, and 12 - 24 to have a

scope the Examiner indicates satisfies the written description and enablement requirements:

where the formoterol ingredient is limited to forrnoterol or a salt thereof or a solvate of a salt.

Claim 7 now recites that forrnoterol is in the form of a salt, so it also should be allowable. New

claims 25 - 44 all specify a single disclosed species, formoterol furnarate dihydrate.

Applicants submit that all of the claims satisfy the written description and enablement

requirements. Withdrawal of the rejections and prompt allowance is respectfully requested.

1 Applicants point out claim 7 does not (and did not prior lo amendment} eiicompass solvates of formoterol per se,
so 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 deposit
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 Daté::: : ‘Ix.
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Customer No.: 26164

Telephone: (617) 542-5070
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22059052.doc
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Application No. Apr.-Iicant(s)

101502.685 GOVIND ET AL.

Office Action Summary Examine, A” Unit

ALTON N. PRYOR ‘I616 -
-- The MAIUNG DA TE of this communication appears on the cover sheet with the correspondence address —

Period for Reply
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after SIX (6) MONTHS from the mailing date of this communication.
- lr NO period for reply is specified above, the maximum Statutory period will apply and will expire six (6) MONTHS from the mailing date or this communication.
- Failure to reply within the set ore)-{tended period for reply will. by statute. cause the application to become ABANDONED [35 U.S.C. § 133].

Any reply received by tl1e Oi-lice later than three months after the mailing date of this communication, even if timely filed. may reduce any
eamed patent term adjustment. see 3? CFR 1.T'IZI-l(b].

Statu 3

DE Responsive to communication(s) filed on 30 April‘ 2008.

2a)I:I This action is FINAL. 2b)E This action is non-final.

3)I:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle. 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

AUX Clain'l(s) 1-3 5-9 and 12-24 isiare pending in the application.

4a) Of the above c|aim(s) isiare withdrawn from consideration.

5)I:I Clain'l(s)j isiare allowed.

ESJE C|aim(s) 1-3 5-9 12-24 isiare rejected.
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11)I:I 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)|:I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
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Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No.
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application from the International Bureau (PCT Rule ‘l7.2(a)).
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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 cIaim(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.

Detennination of Ciaim Scope

Claims 1-3.5-9,12—24 of the instant application claim a pharmaceutical

oomposition comprising formoterol solvates in claim 1 of the instant application.

Review ofApplicants’ Disciosure

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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Art Unit: 1616

Possession Based on Ordinary Skilled f4rtisan’s Determinationl State of the Priorrt

It is generally accepted in the art that the formation of a particular solvate or

hydrate for a given compound or series of compounds is unpredictable (see Vippagunta

et al. “Crystalline Solids," Advanced Drug Deiively Reviews, 2001, 48, pp 18), therefore,

the generic reference to a solyate 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 andlor 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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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 Genentecn 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 in 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, 54? (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 ofC!ar'ms

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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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 compound or 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 & Predic{ability/Unprediciabflity in the Art

The level of a person of ordinary skill in the art is high, with ordinary artisans

having advanced medical andlor scientific degrees (e.g. M.D., Ph.D., Pharm. D. or

oombinations thereof). There is a general lack of predictability in the pharmaceutical

art. in re Fisher, 42?, F. 2d 833, 166, USPQ 18 (CCPA 1970). The art 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 et al.

Guidance/Working Examples

Applicants provide no guidance or working examples about the preparation of

any solvate or hydrate of fonnoterol.

In conclusion, the specification, while being enabling for oompositions 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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Teiephonfc Inquiry

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ALTON N. PRYOR whose telephone number is

(571)272-0621. The examiner can normally be reached on 6:00 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

Pate-ntApplication 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). 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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A1tomey’s Docket No.: 06275-410USl K 100629-lI‘ US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. Art Unit : 1616

Serial No. : l0f502,685 Examiner : Alton Pryor

Filed : July 27, 2004 Conf. No. : 7568
Title : COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 223134450

AMENDMENT IN REPLY TO ACTION OF JANUARY 31 2008 

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-‘WEB FILING

I hereby certify that lhis paper was filed with the Patent and Tradenmrk
Office using the EFS-WEB systeln on this date: April 30. 2008

269



270

Applicant : Nayna Govind et al. A1tomey’s Docket No.: 06275-410USl K 100629-ll‘ US
Serial No. : l0;'502,685

Filed : July 2?, 2004

Page : 2 of 10

Amendments to the Specification:

Replace the paragraph beginning at page 1, line 27 with the following amended

paragraph:

In accordance with the present invention, there is provided a pharmaceutical composition

comprising formeterol, budesonide, HFA 22? §l,l,l ,2,3,3,3-heptafluoropropane), PVP and PEG

characterized in that the PVP is present from about 00005 to about 0.03 %_w/w and the PEG is

present from about 0.05 to about 0.35% wfw.

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% wfw. Preferably the PVP is

PVP K25 §PVP having an approximate molecular weight of 30,000}.

Replace the paragraph beginning at page 1, line 35 with the following amended

paragraph:

Preferably the PEG is present in an amount of 0.3% wfw. Preferably the PEG is

PEG 1000 [PEG having an average molecular weight of 1000 Daltonsl.
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Applicant : Nayna Govind et al. Attomey’s Docket No.: 06275-410USl K 100629-ll‘ US
Serial No. : l0r'502,685

Filed : July 2?, 2004

Page : 3 of 10

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1. (Currently amended) A pharmaceutical composition comprising formoterol or a salt

or solvatc thereof, or a solvatc of a salt; budcsonidc; 1,1,1,2,3,3,3-hcptafluoropropanc

I-IFA 227 _;polyyiny|pyrrolidone tPVP1P-V-P and polyethylene glycol (PEG [P-EG,

wherein the PVP is present at a concentration of0.00 l % w/w to 0.01% w/w and the budesonide

is present at a concentration of4 mg/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% wfw.

3. (Currently amended") 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. (Currently amended) A pharmaceutical composition according to claim 1 in which

the PEG is PEG 1000 {PEG with an average molecular weight of 10001.

6. (Previously presented) A pharmaceutical composition according to claim 1 in which

the PEG is present at a concentration of 0.3% wfw.
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Applicant : Nayna Govind et al. Attomey’s Docket No.: 06275-410US1 K 100629-1P US
Serial No. : 10;'502,685

Filed : July 2?, 2004

Page : 4of 10

7. (Previously presented) A pharmaceutical composition according to claim 1 in which

formoterol is in the form of its Fumarate dihydrate salt.

8. (Previously presented) A pharmaceutical composition according to claim 1 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 is in the form of the 22R-epimer.

10-1 1. (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 disease

(COPD).

13. (Previously presented) The method of claim 12, wherein the respiratory disorder is

asthma.

14. (Previously presented) The method of claim 12, wherein the respiratory disorder is

rhinitis.

15. (Previously presented) The method of claim 12, wherein the respiratory disorder is

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. Attomey’s Docket No.: 06275-410US1 K 100629-1P US
Serial No. : 10;'502,685

Filed : July 2?, 2004

Page : 5 of 10

PVP is present at a concentration of 0.001% wfw and the budesonide is present at a

concentration of 2 mgfml.

1?. (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

PVP is present at a concentration of 0.001% wfw to 0.01% w/w and the budesonide is present at

a concentration of 8 mg/ml.

18. (Previously presented) A pharmaceutical composition comprising formotenol, or a

salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the

PVP is present at a concentration of 0.000l% to 0.001% w/w and the budesonide is present at 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% w/w.

20. (Previously presented) The pharmaceutical composition of claim 1, wherein the

concentration of PVP is 0.001% wfw.

21. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% or 0.01% wfw.

22. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% wfw.

23. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.0001%, 0.0005%, or 0.001% wfw.
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24. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.001% w/w.
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Applicant : Nayna Govind et al. A1tomey’s Docket No.: 06275-410USl K 100629-ll‘ US
Serial No. : l0r'502,685

Filed : July 2?, 2004

Page : 7-‘of 10

REMARKS

The specification has been amended at page 1 to define the terms HFA 227, PVP K25,

and PEG I000. These terms were in common use at the time ofthis 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, 5-9, and 12-24 remain pending and under examination. Claims 4, 10, and 1 1

were cancelled previously. By way of this amendment, claim 1 has been amended to 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 21-3 6, and in Exhibits A-C. In addition, descriptions of the terms

“PVP K2 5” and PEG 1000” have been added to claims 3 and 5, respectively. No new matter has

been added.

Applicants wish to thank Examiner Pryor for 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 U.S.C. § 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 22?, PEG,

ete.)” (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, line 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 I000” are well known in the art and were commonly used at the priority date. A person of

ordinary skill would have been well aware that “HFA 227” referred to l,l,l,2,3,3,3-

heptafl uoropropane, that “PVP K25" referred to 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 (Ea'.), Washington D.C., American
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Page : 8of 10

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 U.S.C. § II2, 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 budcsonidc set 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 mgtml and 4 mg/ml be

explained in applicants’ response.

According to the MPEP § 2163 (II) (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. I I9, I 20,

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 liniitation." 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 I649, I651 (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, lines 16-20, teaches that multiple formulations were prepared

and put into metered dose canisters.

For all formulations, the formoterol fumurate dihydrate concentration remained

constant at 0.09 mg/ml (equivalent to 4.5 meg formoterol fumurate dihydrate per

actuation") and the budesonide concentration varied between approximately

1 mgfml to 8 mggml [equivalent to 40 meg to 320 mcg per aetuation1. (emphasis

added)

In view of this teaching, a person of ordinary skill would have understood that, in the

described experiments, the 1 mgflml budesonide concentration was equivalent to mg

budesonide per actuation and that the 8 mgfml budesonide concentration was equivalent to

320 meg budesonide per actuation. Since the volume per actuation was constant (as indicated by

the 4.5 meg formoterol dose per actuation shown for all 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 meg and 160 meg per actuation (also shown in the table at

page 6). If 1 mg/ml is equivalent to 40 meg (numerical values differ by a factor of 40) and

8 mgfiml is 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 mggml and

160 meg per actuation must be equivalent to 4 mgfml. These are the budesonide concentrations

at issue in this new matter rejection.

A person of ordinary skill would have realized, based on the description at page 5,

lines 16-20, that the 80 meg per actuation and 160 meg per actuation shown in various tables in

the specification necessarily corresponded to budesonide concentrations of 2 mgfml and

4 mg/ml, respectively. These concentrations have implicit and inherent support in the originally
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234 Heptafittoroproparse (HFC)

 

Heptafluoropropane
(HFC)

1. Nonproprietary 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 1431-89-0]

4. Empirical Formula and Molecular Weight
C5HE9 l?&0

5. Structural Formula

F F F

I I I
F--—C—C—-C—F

lil
Fee

6. Functional Category

Aerosol propellant.

7. Applications in Pharmaceutical Formulation or

Technology

Heptaflnoropropane (P-227) is classified as a. hydrofiuorocan
bon (HFC) aerosol propellant since the molecule consists only
of carbon. fluorine, 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 a replacement for CFCs in n1etered~dose inhalers.
Its vapor pressure is somewhat lower than tetrafluoroethane

and dichlorodifluoromethane but considerably higher than the
vapor 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 no 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, or as a gas when exposed to room temperature and at-
lnospheric pressure. The liquid is practically odorless and
colorless. The gas in high concentration has a faint ether-like
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odor. Heptaflnoropropane is noncorrosive. nonirritating, andnonflamrnable.

9. Pharmacopeial Specifications

10. Typical Properties
Boiling point: -165°C
Density:

1.4-15 g.-’crn3 for liquid at 20°C:
1.323 ga’cm3 for liquid at 40°C.

Flammability: nonflammable
Freezing point: -131°C -

Solubility: soluble l in 1725 parts of water at 20°C
Surface tension: 6.96 mNlm at 20°C

11. Stability and Storage Conditions

l-Ieptafluoropropane 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. Iuconnpatibilities

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
MDI surfactants.

13. Method of Manufacture

14. Safety

Heptafluoropropane is used as a fire extinguisher and is ap-
plicable as a t1on—CFC propellant in various metered-dose in-
halers. Heptafluoropropane is regarded as nontoxic and
nonjrritating when used as directed. No acute or chronic haz-

ard is present when used normally. Inhaling high concentra-
tions of heptafluoropropane vapors can be harmful and is
similar to inhaling vapors of other propellants. 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 heptafluoro-
propane as a propellant (except for the EPA requirement).
(See Chlorofluorocarbons, Section 14.)

15. Handling Precautions

I-leptafluoropropane is usually encountered as a liquefied gas
and appropriate precautions for handling should be taken. Eye
protection, gloves, and protective clothing are recommended.
Heptafluoropropane 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 nonflarnmable, when heated to decomposition
heptafluoropropane will emit hydrogen fluoride and carbonmonoxide.

16. Regulatory Status
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17. Phannacopeias

13. Related Substances

Difluoroethane; tetrafluoroethane.

19. Comments

The use of heptafluoropropane as a propellant for MDIs has
been the subject of many patents throughout the world. These
patents cover the formulation of MDIS. use of specific sur-
factants, cosolvents.'ete. and the formulator is referred to the
patent literature prior to fon-nulating an MD] with any HFC as
the propellant. The formulation of MIDI with telzrafluoroerhane and

heptafluoropropane propellant is complicated since they may serve

Hepraflttoropropane (HFC) 235

as a replacement for dichlorodifluoromerhatie or dichiorotetrafluo-
methane. The use of an HFC as the propellant 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

C] I Sciarra, II Sciarra.
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392 Polyethylene Glycol

 

Polyethylene Glycol

1. Nonproprietary Names

BP: Macrogol 300
Macrogol 400

Macrogol 1000
Macrogol 1540

Macrogol 4000

Macrogol 6000
Macrogol 20 000

Macrogol 35 000
JP: Macrogel 400

Macrogel 1500

Macrogel 4000
Macrogel 6000

Macrogel 20 000

PhEur: Macrogolum 300
Macrogolum 400

Macrogolum 1000
Marcogolum 1500
Macrogolurn 3000

Macrogol 4000
Macrogol 6000

Macrogol 20 000
Macrogol 35 000

US: Polyethylene glycol

2. Synonyms

Breox PEG; Carbowox; Hodag PEG; Lurrol E; PEG; polycry-
ethylene glycol.

3. Chemical Name and CAS Registry Number

o'.-Hydro-o)—hydroxy-poIy{oxy-1,2-ethanediyl) [Z5322-68-3]

4. Empirical Formula Molecular Weight

H0CH2(Cl-I3OCH2),,._CH3OH

Where tn represents the average number of oityethylene
groups.

Alternatively, the general formula H(0CH3Cl-I,),0H may be
used to represent polyethylene glycol, where n is a number
one more than the value of m in the previous formula.

See Table l 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
l

Ho—p—(cH2-o-cH3},;Ic~—onH H
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Exhibit B

Table I: Structural formula and molecular weight of typical
polyethylene glycol polymers.

Grade ni

PEG 200 4.2 190-210
PEG 300 6.4 285-315

PEG-400 3.‘? 380-420
PEG S40 (blend) — 500-600
PEG 600 13.2 570-613
PEG 900 15.3 855-900
PEG 1000 22.3 950-1050
PEG 1450 32.5 1300-1600

PEG 1540 28-36 1300-1600
PEG 2000 40-50 1800-2200
PEG 3000 60-75 2100-3300
PEG 3350 75.7 3000-3700
PEG 4000 69-34 3000-4800
PEG 4600 104.1 4400-4300
PEG 8000 181.4 7000-9000
 _*_?

6. Functional Category

Ointment base; plasticizer; solvent; suppository base; tablet
and capsule lubricant.

7. Applications in Pharmaceutical Formulation or

Technology

Polyethylene glycols are widely used in a variety of phanna-
ceutical formulations including parenteral. topical, ophthalm-
ic, oral, and rectal preparations.

Polyethylene glycolsare 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 useful 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
basesm where 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 glyeols tend to be more irritat-
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 emulsi-
fiers, polyethylene glycols can act as emulsion stabilizers.

Liquid polyethylene glycols are used as water-miscible sol-

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% vfv, PEJG 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 import
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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% wfw. When used for thermoplastic
granulations,(“'53 a mixture of the powdered constituents with
10-15% wlw PEG 6000 is heated to 7075°C. The mass becomes

paste-like and forms granules if 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-
rnersln The presence of polyethylene glycols, especially liq-
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 glycol
grades 200-600 are liquids; grades 1000 and above are solids
at ambient temperatures.

Liquid grades (PEG 200-600) occur as clear, colorless or
slightly yellow-colored, viscous liquids. They have a slight,
but characteristic odor and a bitter. slightly burning taste. PEG
600 can occur as a solid at ambient ternperatures.

Solid grades (PEG :>l000) 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 II.

10. ‘Typical Properties
Density:

1.11-1.14 gfcm3 at 25°C for liquid PEGS;
1.15-1.21 gt‘-21113 at 25°C for solid PEGs.

Flash poz'nr:'
132°C for PEG 200;
213°C for PEG 300;
238°C for PEG 400;
250°C for PEG 600.

Freezing point:

< -55°C PEG 200 sets to a glass:
-15 to —8°C for PEG 300;

Polyethylene Glycol 395i

4-8°C for PEG 400;
15-25°C for PEG 600.

Melting point:

37-40°C for PEG 1000';
44—43°C for PEG 1500;
40-48°C for PEG 1540;
45-50°C for PEG 2000;
43-54°C for PEG 3000:
50—53°C for PEG 4000;
SS-63°C for PEG 6000;
60—63°C for PEG 3000;
60-63°C for PEG 20 000.

Moisture content: liquid polyethylene glycols are very hygro-
scopic, although hygroscopicity decreases with increasing
molecular weight. Solid grades, e.g., PEG 4000 and above,
are not hygroscopic. Sec Figs. 1-3.9‘?

Particle size distribution: see Figs. 4-1.“)
Refractive index:

nD25 - 1.459 for PEG 200;

up” 1.463 for PEG 300;
nD35 1.465 for PEG 400;
no” _ 1.46‘? for PEG 6-00.

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, dichlorornethane, 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 rn.Nln1 (44 dyneslcrn] for
liquid polyethylene glycols; approximately 55 mN:‘n1 [55
dyneslcrn) for 10% w/v aqueous solution of solid polyeth-
ylene glycol.

Viscosity (kinematic): see Tables III and IV.

(*5 Handbook offiramaocenticol Eltcipients, 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 solu-
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 I



283

394 Polyethyfene Glycol

Img;m$3W$3W$3W.§_.mW$0.“w$94W$94W$9;W9.32W3:?
nuu_=..n_E_u=.n.o.,o_:.om.O

+IIIIIIIII2.5mwE:cumEaonw5.:onW.55onmEmaonWIIIEaonw5%onmm_£_uE.160!E33wIIIIIIIIIIu..:wxo_.u-u._an:.3we&uW2%.__w2.3__W5.3Hw5%_wIIIII93.3u..o_a€m
_o9_.._mueucnfiufiU5

am”...wIIIatew$8wIII+#35w_o2_n_m2.2:...»B:5...I$3w$3wandmandw.$3wIIIII:3_§_:_.m926wIIIII$3.0w$25w$3.9.w$5.w§_.am=o.._=mME.26.3.I+++++IIIIImuocfimaamm.__2__..£I9.33-0....m:-_..3o_.m-3.m3_m.$mIIIscionX..n-o£on”?_b.o._?£5.3.n.E..+o..__-3.II.Im.....33-3.m....-c_vo....-3.3.3.:.2.282.:£3EI++++++++++._E=__3__£.9__u_o<E2%....mum+++++So25828.3.828.383I3¢-SmEmfiafi_.._...a_oEoma._9é.Eo_.n_fl.mum.+++++IIIII.Emoua_._>u...o,fl95$uamamuoslm.I.50....m.___wam=oUIunmwaUo$.-Q.0.3.3IIIIIII3.3.visaI++++++++++w._u._uEn__U++++++++++I_._o_.=_omweu...§.§§__.
2:.

S3823.:SqSn2...3:3»=39.=52U":
:9...

.5:.:...__.E.:.m._._._._m_E.=E.E.E..=.«me.-.._au.:u2m..b=_._:n_...x_hemao=s..._=u2_m_a_2_3.=:..un._Ewfina.

 

3002



284

 
 

 

 
 
 

 

Equilibriummoistureat25°C(94) '6‘E’83STjl‘“lji:I—‘r'?|—I—rj
0 10 20 30 40 50 S0 70 80 90100

Relative humidity (°/a)

Fig. 1: Equilibrium moisture content of PEG 4000

(McKesson, Lot #13192-8209) at 25°C.
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Fig. 2: Equilibrium moisture content of PEG 4000 at 25°C.

0 : PEG 4000 powder (Union Carbide Corp, Lot #B~25l)
A : PEG E-4000 (BASF, Lot #W?YA-575B)

12. Incompatibilities

The chemical reactivity of polyethylene glycols is mainly con-
fined to the two terminal hydroxyl groups, which can be either
esterified or etherified. However. all 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-
P3-lible with some colors.

The antibacterial activity of certain antibiotics, particularly
penicillin and bacitracin. is reduced in polyethylene glycol

Polyethylene Glycol 395
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Fig. 3: Equilibrium moisture content of PEG 6000 at 25°C.

0 : PEG 6000 powder (Union Carbide Corp, Lot #B-50?]
A : PEG E-6000 (BASE Lot #WPNA-124B)
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Fig. 4: Particle size distribution of PEG 4000 flakes.

bases. The preservative eflicacy 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, tannin: ac-
id, and salicylic acid. Discoloration of sulfonainides and

dithranol can also occur and sorbitol may be precipitated from
mixtures. Plastics, such as polyethylene, phenolforrnaldehyde,
polyvinyl chloride, and cellulose-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. 5: Particle size distribution of PEG 4000 powder.
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Fig. 6: Particle size distribution of PEG 6000 flakes.

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 n1aterials.“°"23 However. adverse reactions to

polyethylene glycols have been reported and although of 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 distribufion 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.‘”3 However, the most serious adverse effects

associated with polyethylene glycols are hyperosmolarity,
metabolic acidosis, and renal failure following the topical use
of polyethylene glycois in burn patients.U“i Topical prepara-
tions containing polyethylene glycols should therefore be used
cautiously in 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.U5l

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 giycols of low molecular
weight may be partially metabolized.

The WHO has set an estimated acceptable daily intake of
polyethylene glycols at up to 10 mglkg body—weight.“5l

In parenteral products, the maximum recommended concen-

tration of PEG 300 is approximately 30% viv since hernolytic
effects have been observed at concentrations greater thanabout 40% v.-’v.

For animal toxicity data see Table V.

15. Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Bye 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 III: Specification for viscosity of polyethylene glycol of nominal
molecular weight at 933°C 1 0.3°C from the USP._jHj__ 

Nominal average Viscosity range
molecular weight in mm3I's (:38!)
200 3.9.4.0
300 5.4-6.4
400 6.8-3.0
500 8.3-9.6
600 9911.3
700 11.5-13.0
-80.0 12.5-14.5
900 15017.0
1000 16.0-19.0
1100 18.0-22.0
1200 20.0-24.5
1300 22.0-27.5
1400 24-30
1450 25-32
1500 26-33
1600 28-36
1700 31-39
1300 33-42
1900 35-45
2000 38-49
2100 40-53
2200 43-5-5
2300 46-60
2400 49-65
25 00 5 1-70
2600 54-74
2700 57-78
2800 60-33
2900 54.33

3000 67-93
3250 73-105
3350 76-110
3500 87-123
3750 99-140
4000 110-158

4250 123-179
4500 140-200
4750 155-228

5000 170-250
5500 206-315
6000 250-390
6500 295--180
7000 350-590
7500 405-735
8000 470-900 

male IV: Viscosity of selected polyethylene giycols at 25°C and 99“C. 

.G1-ade Viscosity in rqynzfs (cSt)
25°C 99°C

PEG 200 39.9" 4.4
PEG 300 63.8 5.9
PEG 400 90.0 7.4
PEG 600 131 11.0
PEG 1000 solid 19.5 - _
PEG 2000 solid 47 --
PEG 4000 Solid 130 -—
PEG 6000 solid 530 —-—
PEG 20 000 solid 6900 ._
 

286

 



287

398 Polyethylene Glycol

Table V: Animal toxicity data (LD5.,) for various grades of polyethylene glycolilll
*__ 
PEG grade L135" in gfkg

Guinea pig Mouse Mouse Mouse Rabbit Rabbit Rat Rat Rat Rat

(oral) (IP) (IV) (oral) (oral) (SC) 0]’) {IV} (oral) {Sc}
PEG 200 — 7.5 -—- 38.3 19.9 — — — 28.9 ._
PEG 300 19.6 — — — 1'13 -— 17 — 21.5 —.
PEG 400 15.7 10.0 3.6 28.9 26.3 — 9.7 ?'.3 30.2 _

PEG S10 -— -— — — — — — 13 — 16
PEG 1000 2.2.5 20 — — — — — -—- 4-2 __
PEG 1540 -—- —— — — — — 15.4 — 51.2 _

PEG 50.9 — 16 — T6 13 11.6 — 50 __
PEG 6000 50 — - -' — —- 6.8 — 50 __
 

capsules, solutions, syrups and tablets. rectal, topical, and
vaginal preparations). Included in nonparenteral medicines 1i-
censed in the UK.

1'7. Pharmacopeias

Polyethylene glycols are described in many pharmacopeias.

Some pharmacopeias, such as the US, have a single mono-
graph describing various different grades; other pharrn_acope-
ias have individual monographs. The BP for example has

separate monographs for PEG 300, PEG 400, PEG 1000, PEG
1500, PEG 3000. PEG 4000. PEG 6000, PEG 20 000. and
PEG 35 000.

18. Related Substances

Polyoxyethylene alkyl ethers; polyoxyethylcne sorbitan fatty
acid esters; suppository bases.

19. Comments

20. Specific References

1. l-ladia "IA, Ugriné HE. Farouk AM, Shayoub M. Formulation
of polyethylene glycol ointment bases suitable for tropical
and_ subtropical climates I. Acra Pharm Hung 1989; 59:
137-142.

2. Kellaway DV, Marriott C. Correlations between physical and
drug release characteristics of polyethylene glycol supposi-
tories. J Pharm Sci 1975; 64: 1162-1166.

3. Wells II, Bhatt DA, Khan KA. Improved wet massed tablet-
ing using plasticized binder. J Pharm Pharmacol 1932;
34(Suppl): 46R

4. Chiou WL, Riegelman S. Pharmaceutical applications of
solid dispersion systems. J’ Pharm Sci 1971; 60: 1231-1302.

5. Ford IL, Rubinstein MH. Formulation and ageing of tablets
prepared from indomethacin—p.oly-ethylene glycol 6000 solid
dispersions. Pharm Acra Hair: 1930; 55: 1-2.

6. Vila"-Jato JL, Blanco I, Alonso M]. The effect of the molec-

ular weight of polyethylene glycol on the bioavailabilty of
paracetamol-polyethylene glycol solid dispersions. J Pharm
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Povidone

1. Nonproprietary Names
BP: Povidone
JP: Povidone

PbELir: Polyvidonum
USP: Povidone

2. Synonyms

E1201: Koilfdon: Plasdone; poly[l-(2-oxo-l-pyrrolidinylJeth-
ylene]; polyvidone; polyvinylpyrrolidone: PVP; 1-vinyl-2-
pyrrolidinone polymer.

3. Chemical Name and CAS Registry Number

I-Ethenyl-2-pyrrolidinone homopolyrner [9003-3943]

4. Empirical Formula Molecular Weight
[CgH9NO),, 2500-3 000 000

The USP describes povidone as a synthetic polymer consisting
essentially of linear l-vinyl-2-pyrrolidinone groups, the de-
gree of polymerization of which results in polymers of various
molecular weights. It ischaracterized by its viscosity in aque-
ous solution, relative to that of water, expressed as a lC—value,
ranging from 10-120. The K-value is calculated using
Fikentscher‘s equation“) shown below:

where z is the relative viscosity of the solution of concentra-
tion c, k is the K-value x 104, and c is the concentration in
‘ii: wfv.

Alternatively, the IC-value may be determined from the fol-
lowing equation:

 
2

Kwame 3 300 c1ogz+(c+1.5.c1ogz) +1.5
0.15c+0.003c

where 2 is the relative viscosity of the solution of concentra-
tion c, It is the K-value X 10-3, and c is the concentration in
% wXv.

Approximate molecular weights for different povidone grades
are shown below:

 

K-value Approximate molecular weight
1 2 2500
15 8000
I? 10 000
25 30 00-0
30 50 000

"60 _ 400 000
90 1 000 000
120 3 000 0-00 

5'68 also Section 3.

Ex/‘nbn’ C

5. Structural Formula

CL.
I

—CH—CH2— l'I

Povidone 4'33

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‘?-3lPovidone is also added to powder blends in the
dry form and granulated in sitn by the addition of water, al-
cohol, or hydroalcoholic solutions. Povidone is used as a dis-
integrant [4-5) and has been shown to enhance dissolution of
poorly soluble drugs from solid-dosage forins.i5'33 Povidone
solutions may also be used" as coating agents.

Povidone is additionally used as a suspending, stabilizing, or
viscosity-increasing agent-in a. number 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

Dispensing agent Up to 5
Eye drops 2-10

Suspeuding agent Up to 5
Tablet binder, tablet diluent, 0.5-5

or coating agent, 

3. Description

Povitlone 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 e:.I‘(ist
as plates.

9. Pharmacopeial Specifications

 

Test JP PhEur USP

Identification —~ + +
Characters + + -—-

pH — -— 3.0-'l'.0
K 5 30 3.0-5.0 3.0-5.0 —
K > 30 4.0-7.0 4.0-7.0 -—

Appearance of solution -5- + —

Water 5 5.0% S 5.0% £ 5.0%
Residue on ignition S 0.1% — S 0.1%
Sulfated ash — S 0.1% —

Lead —— — S 10 ppm
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434 Povidane  
SEM: 1 SEM: 3

Excipient: Povidonc K-15 {Pfasdone K45) Bxcipient: Pcwidonc K-26328 (Pia.-;dan¢ K-2,6123)
Manufacturer: ISP Manufacturer: ISP
Lot No.: 8.2A—l Lot No; 32.-K-2

Magnification: 60x Magnification: 60):
Voltage: 5 kV Voltage: 5 kV

  
SEM: 2 SEM: 4

Excipienl: Povidone K-I5 (P1a.sd'ane K-15) Excipicm; Pqvidone K.2,5,r23 (pzgsdgng K.2|3;2s)
Manufacturer: 13? Manufacturer: ISP
Lot N04 82A-1 Lot No; 8233-2

Magnification: ISDD:-v: Mag-uification; 500x
Voltage: 5 kV Voltage: 1:] IN
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SEM: 5

Excipient: Povidcme. K-30 (Plasdone K-30)
Manufacturer: ISP
Lot 1%.; 32A-4

Magnification: 6D><
Voltage: 10 W

 
SEM: 6

Excipient: Pouidone K-30 (Pfasdo.-ce K-30}
Manufacturer: ISP
Lot No.: 3244-4
Magnification: 60(]><
Voltage.’ 10 KV

 

SEM: 7

Excipient: Pcwidonc K- 2932 (Piasdone K.—‘29:'3‘2)
Manufacturer: ISP
Lot No; 82..-K-3
Magnification: (BOX
Voltage: 5 KV

 
SEM: 8

Excipiem: Povidone K-29132 {PI-zsdone K-29332)
Manufacture: ISP
Lot No; 323-3

Magnification: 60U>C
Voltage: ll] Id!
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436 Povidone

 

 

(Continued)

Test JP P]1Eur USP

Aldehydesu s 500 ppm! s 500 ppm) 5 0.05%
I-Iydrazine S 1 ppm S 1 ppm S 1 ppm
Vinylpyrrolidinone + S 10 ppm S 0.2%
Peroxides 5 400 pprnflfl S 400 ppm“? --
K-value 25-90 — -

5 15 90.0-108.0% 85.0-115.0% 8_5.0-115.0%
:- 15 90.0-108.0% 90.0-103.0% 90.0~103.0%

Nitrogen content 11.5-12.8% 11.5-12.8% l1.S—12.8%

Heavy metals 5 10 ppm 5 10 ppm - 

E0 Expressed as acetaldahyde.

M Expressed as hydrogen peroxide.

400

__ 320
.2:
== 7:‘

g" s.
.5 240': §5 I:

E 5
s ;:2 ..
-D 160 0-- 3

§ #5J-

80 
D 4 3121-62_O24-28323640

compression force {KN}

Fig. 1: Compression characteristics of povldone K-15 (Plasdone
K-15}.

Q 0 : Unlubricated, Carver laboratory press
A I : Lubricated, Carver laboratory lilress

El I : Lubricated, Instrumental Stokes model F-single punch press

10. 'I‘ypi_cal Properties
Acidity/alkalinity:

pH = 3.0-7.0 (5% wfv aqueous solution)

Compresribiliry: See Figs. 1-5.(‘3"’l
Density (bulk): 0.409 gJ'cm3("3
Density (tapped): 0.508 gfc1n3<'?3
Density (true): 1.180 gt-:m3("}
Ftowabittry: '

20 gfs for povidone K-15;
16 gfs for poyidone K-29l32.

Hygroscopicily: poviclone is very hygroscopic, significant
amounts of moisture being absorbed at low relative humid-
ities. See Figs. 6,'t', and 3.“)

Melting point: softens at 150°C
Particle size distribution: 90% > 50 um, 50% 3- 100 um, 5%

> 200 um in size for Kotttdon 25/30; 90% 2:» 2_00 um, 95%
> 250 p.n1_ in size for Koifidon 9'09’

Solubility: freely soluble in. acids, chloroform, ethanol.
ketones. methanol. and water; practically insoluble in
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400

3.0

_320Z

5 7.0 15“
§' 2
.5 240 E53 I:C
. 6 O -K
*3 4%9 4-
n 130 §
§ '3J} I--
£ 5.0

G}D

4.0

P | J L.-?I._ I T

O 4 3 T2 15 20 24 23 $2 35 40

"Compression force (kN)

Fig. 2: Compression characteristics of povidone K-29.-"32
[Plasdone K-29;‘32,_)(*l

O. : Unlubricated, Carver laboratory press
A A : Lubricated, Carver laboratory press

[II : Lubricated, Instrumental Stokes model F-single punch press

200

160

_| N3

Table!breakingstrength(N)
4:no ID0

0246810121-4_-161320

Compression force {kN}

Fig. 3: Compresion characteristics of povitlone K-29.82

(Plastlone K 29l.‘§2}.‘°’
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 III”?
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400 50

8.0

,__32o E 40
E 0
5 7.01? 3-:

E E E;

5240 1 g g 30':D) _ : .-
_E .503 .1‘x - .9 o

3 J E E§15o E Q 20L
% E 5

'5: 15.0 E l-
so - 1o[

_4.0

0 4 3 12 16 20 24 23 32 36 40 0 10 20 so 40 50 60 ?'0 so 90100
Compression force (KN) Flélative humidity (96)

Fig. 4: Compression characteristics ofpovidone K-30 (Pfasdone Fig. 6: Equilibrium moisture content of povidone ('Plasdone}.“}K 3o).<=_1

O0 : Uniubricaied, Carver laboratory press
A A : Lubricated. Carver laboratory press

DI : Lubricated, Instrumental Stokes mode] F-single punch press

Equilibriummoistureat25°C031.} noto3orDDO"Fol‘I’Wjl"’l‘1?
 10'

_- L I | Jjl :4: ojn.
'20 49. so 50 1900-0“ 0 10 20 so _ 40 so so 70 so 90 100

Pressure (MPa) Flelafive humidity (36)

Fig. 5: Hedge! plot for pofidoneflfl Fig. 7: Sorptiomdesorpfion isotherm of poivodne K-15
f : 1111/(1-D") (Pfasdone K-15].(“)
I : Hardness
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433 Povidone

50

 
 

J}- C3

8Equilibriummoistureat25°C(73)
-noGO
010 20 30 40 50 60 70 80' 90100

Relative humidity ("fol

Fig 8: Sorption-desorption isotherm of povidone K-29132
(Plasdone K-29/32)!“

Table I: Dynamic viscosity of 10% wrv aqueous povidone (Karrnron)
solutions at 20°C.”) 

 Grade Dynamic viscosity (mPa s)

K-1lf14 1.3-2.3
K-l6fl3 1.5-3.5
K-24/2'? 3.5-5.5
K-28/32 5.5-8.5
K-35f95 300-?D-D 

Table II: Dynamic viscosity of 5% w.-‘v povidone (Kollidonl solutions
in ethanol and propan-2-ol at 25°C?‘ 

 
Grade Dynamic viscosity (mPa 5}

Ethanol Propan-2-ol

K-12PF' 1.4 2.‘?
K-1?'PF 1.9 3.1
K-25 - 2.? 4.7
K-30 3.4 5.3
K-90 53.0 90.0 

(93 Handbook ofPlmnnaceuriccl Exctpienrr. First Edition.

“*3 Results of laboratory project for t.h.irc| 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 require
the addition of suitable preservatives.
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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. Incompatibilities

Povidonc 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 suliathiazole,
sodium salicylatc, 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 which is hy-
drogenated 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, vinylpyrrolidone, is then polymerized
in the presence of a combination of catalysts to produce pov-idone.

14. Safety

Povidone has been used in pharmaceutical fonnulations for

many years, being first used in the 19405 as a plasma expand-
er, although it has now been superseded for this purpose by
dcxtranfm

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 membranesfilm Pov-
idone additionally has no irritant effect on the skin and causes
no sensitization.

Reports of adverse reactions to poyidoue primarily concern
the formation of subcutaneous granulomas at the injection site
of intramuscular injections formulated with povidonelm Ev-
idence also eitists that povidone may accumulate in the organs
of the body following intramuscular injectionlm

A temporary acceptable daily intake for povidone has been
set by the WHO at up to 25 rngfkg body-weightfim

LD50 (mouse. LP): 12 gfkgu“

LD5o (mouse, W): > 11 gfkg
LD,o (rat. oral}: 8.25 gfirg

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 certain applications.
Included in the FDA Inactive Ingredients Guide (IM and IV
injections. 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, P01, and US.

13. Related Substances

Crospoviclone.

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-
iodine 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.

20. Specific References

I. Fikentscher I-I. Herrle K. Polyvinylpyrrolidone. Modern Plas-
tics 1945; 23(3): 157-16l,2l2.214,216,21B_

2. Becker D. Rigassi T, Bauer-Brand] A. Effectiveness of bind-
ers in wet granulation: comparison using model formulations
of different tabletahility. Drug Dev ind Pharm 1997; 23(3):791-808.

3. Stubbefud L, A1-widsson HG, Hjortsberg V, Graffner C.
Water-solid interactions. Part 3. Effect of glass transition
temperature, T: and processing on tensile strength of com-
pacts of lactose and lactosefpolyvinyl pyrrolidone. Phorm
Dev Technol 1996; 1(2); 195-204.

4. Tbibert R, Hancock BC. Direct visualization of superdisin-
tegrant hydration using environmental scanning electron
microscopy. J Pharm Sci 1996; 85; 1255-1258.

5. Yen SY, Chen CR, Lee MT, Chem LC. Investigation of dis-
solution enhancement of nifedipine by deposition on super-
disintegrants. Drug Dev Ind Pharm 1997; 23; 313-317.

6. Iwata M. Ueda H. Dissolution properties of glibenclarnide
in combinations with polyvinylpyrrolidone. Drug Dev ind
Phorm 1996; 22; 1161-1165.

7. Lu WG, Zhang Y, Xiong QM, Bao YC. Chen Q1-I. Develop-
ment of nifedipine (NE) pellets with a high bioavailability.
Chin Phorm J’ Zhongguo Ytzoxtte Zazhi 1995; 3D[Nov Suppl);24-26.

8. Chowdary KP, Ramesh KV. Microencapsulation of solid dis-
persions of nifedipine-novel approach for controlling drug
release. Indian Drugs 1995: 32.(Dct); 477-483.

9. BASF Corporation. Technical literature: Koifidori grades,
polyvinylpyrrolidone for the pharmaceutical industry, 1993.

Povidone 439

10. Weasel W, Schoog M, Winkler E. Polyvinylpyrroljdone
- (PVP), its diagnostic, therapeutic and technical application

and consequences thereof. /‘lrZfl€I'miIt‘8{f0rSCh£tng 1971; 21:1463-1432.

11. Hizawa K, Otsulca H. Inaba H, Izumi K. Naltanislii 5. Sub-

cutaneous pseudosarcomatous polyvinylpyrrolidone granu-
lama. Am J Sttrg Path I934; 37 393-398.

12. Christensen M, Iohansen P, Hau C. Storage of polyvinylpyr—
rolidone (PVP) in tissues following long-term treatment with
a PVP containing vasopressin preparation. Acto Med Sound
1978; 204: 295-293.

13. FAOIWHO. Evaluation of certain food additives and contam-

inants. Twenty-seventh report of the joint FAOIWHO expert
committee on food additives. Tech Rep Ser Witt Htth Org1983; No. 696.

14. Sweet DV, editor. Registry of Toxic Effects of Chemical Sub-
stances. Cincinnati. US Department of Health. 1987.

21. General References

Adeyeye CM, Barabas E. Povidone. In; Brittain HG. editor. Ana-
lytical Profiles of Drug Substances and Excipienrs, volume 22.
San Diego, Academic Press Inc, 1993; 555-685.

Horn D, Ditter W. Chromatographic study of interactions between
polyvinylpyrrolidone and drugs. J Phorm. Sci’ 1982; 71:1021-1026.

Hsiao CH, Rhodes I-IJ, Blake MI. Fluorescent probe study of sul-
fonamide binding to povidone. J Phorm Sci 1977; 66:1157-1159.

ESP. Technical literature: tableting with Ptosdone, povidone USP,1993.

Jager KP. Bauer KH. Polymer blends from PVP as a means to
optimize properties of fluidized bed granulates and tablets.
Acta Pharm Technol 1984; 30(1): 35-92.

Plaizier-Vercarnmen JA, DeNeve RE. Interaction of povidone with
_ aromatic compounds IE1: thermodynamics of the binding equi-
libria and interaction forces in buffer solutions at varying pH
values and varying dielectric constant. J’ Pharm Sci 1982; 71:552-556.

Robinson BV. Sullivan FM. Borzelleca IF, Schwartz SL. P‘/P: A
Critical Review of the Kinetics and Toxicoiogy of Polyvi-
nylp}-rroitdone (Povtdone). Chelsea, MI, Lewis Publishers,1990.

Shefter E. Cheng KC. Drug-polyvinylpyrrolidone (PVP) disper-
sions. A differential scanning calorimetric study. in: J Phar-
maceutics 1980; 6: 179-182.

Smolinske SC. Handbook of Food, Drug. and Cosmetic Excisi-
ents. Bcca Raton, FL, CRC Press Inc, 1992; 303-305.

22. Authors

AI-I Kibbe.

294



295

Electronic Acknowledgement Receipt

EFS ID: 3235753

Application Number: 10502685

International Application Number:

Confirmation Number: 7568

Title of Invention: Composition lor inhalation

First Named lnventormpplioant Name: Nayna Govincl

Customer Number: 26164

Filer: Janis K. FraseriLisa Gray

Filer Authorized By: Janis K. Fraser

Attorney Docket Number: 05275-410US1

Receipt Date: 30-APR-2008

Filing Date: 27-JUL-2004

Time Stamp: 17:46:01

Application Type: US. National Stage under 35 USC 371

Payment information:

 

 

Submitted with Payment no

File Listing:

Document . . . File Size(Bytes} Pages
Number °°°"'“°'“ °°s°"'°t'°" F"° “am” ilillessage Digest Part Lzip (if appl.)

1645727

1 06275416-US1amendrnent.p yes 26dl
 

dl:lae?03§7|:i2ae3Ie4-laI:I2D569I9-l10c'.c
:56-{I291

295



296

Information:

llllultipart Description;‘PDF files in .zip description

Document Description Start End

Amendment - After Non-Final Rejection 1

Specification 2 2

3
Applicant ArgumentslRemarks Made in an Amendment 7 26

 
Warnings:

Total Files Size (in bytes) 1645727

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 Postcard, 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 components for a filing date (see

37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1 .54) will be issued in due course and the date

shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International 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 PCTEDOIEOIQO3 indicating acceptance of the

application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being tiled and the international application includes the necessary

components ior an international filing date (see PCT Article 11 and MPEP 1810), a Notification ol the

International Application Number and 01 the International Filing Date (Form PCT.-'FlOr'105) will be issued in due

course, subiect to prescriptions concerning national security, and the date shown on this Acknowledgement

Receipt will establish the international filing date of the application.

296



297

PTOISBIU-6 (0?-06)
Approved for use lhrough 1I'31l200T. OMB 0651-0032

US. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1905. no ereons are = uired to resond to a collection oi information unless it disla 3 a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD ’°'pPII°3“°" °ID°°I‘9I N’-"""b°I filing Date
S|_|b3|_||_u|_e for pom-I pT0.375 101502335 07f27i2004 El To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) ICOIUFIITI 2) SMALL ENTITY D OR SMALL ENTITY
NUMBER FILED RATE (:5) FEE (:5) RATE ($1 FEE ($1

I B*°~5'° FEE MIA NIA MIA3?’CFR1.1i3a. I;-.or c

D j3TI3FR1.1BI<. 1.91 m “IA WA “IA

'3 jj —W‘ N“ W‘
TOTAL CLAIMS . _

‘
INDEPENDENT CLAIMS _ X 3 =3? CFR 1.1311} "““"”33‘

ITIIIWE specification and drawings EXCEECI IDD
h r ,m I‘ ' ‘ fe d

Iilw-Lvcarlowslzeree I‘;§3§EfI$'i’3§‘iL..fi.Zi‘;I‘i3§l§’?..?'éZche "9
(3? CFR “BIS” additional 50 sheets or fraction thereof. See

35 U.S.C.41a 1 G and 3? CFR 1.16 s.

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160))
X If the UITIGTBHOB in COIUITII1 1 IS I335 than zero. |3I'II'Bf *0" II’! DOIUI'l‘|I'I 2.

APPLICATION AS AMENDED — PART II

NU MEIE R EXTRA

X 0‘! II

NIA

OTHER THAN

[Column 2) {Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER

Ddnoizoos AFTER PREVIOUSLY
AMENDMENT PAID FOR

T l I ‘ .

(IT CFR 1.1 I1

D Application Size Fee (3? CFR 1.13131)

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (3? CFR 1.16I[j}}

ADDITIONAL
FEE oi

ADDITIONAL

RATE t$) FEE m
RATE ($I

>( 01 II

AMENDMENT ><

[Column 2) {Column 3)
CLAIMS HIGH EST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR

Total :3? CFR
1.l(:iI X 5
Independent37 cI=n 1.1 h
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* If the entry in column 1 is lessthen the entry in column 2. write '0” in column 3. Legal Instrument Examiner.
** If the ‘Highest Number Previously Paid For" IN THIS SPACE is less than 20. enter “20". ,-I-‘ I". {ANA P LOVELACEJ, I
*"* lfthe “Highest Number Previously Paid For” IN THIS SPACE is less than 3. ente-r“3".
The "Highest Number Previously Paid For’ {Total or Independent) is me highest number found in the appropriate box in column 1.

This collection of information is required by 3? CFR 1.15. The infomiation is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.3.C. 122 and 3? CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing. and su I:-milling the completed application form to the USPTO. Time will vary depending upon the indiy idual case. Any comments on the amount of time you
require to complete this fonh andiorsuggestions for reducing this burden. should be seI1t to the Chief lnfonhation Officer. U.S. Patent and Trademark Office. U.$.
Department of Commerce. P.0. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if}-01: need assistance in compietillg the form, (2311 1-800-PTO-Q1‘ 99 and select option 2.
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Application No. App-licant[s]

_ 101502585 GOVIND ET AL.

interview Summary E _ M U _txammer nu

ALTON N. PRYOR 1615 -
All participants (applicant, appIicant’s representative, PTO personnel):

(1) - (3):.

(2) . (4):.

Date of Interview: 23 Agri.-‘ 2008.

Type: a)E Telephonic b)|:| Video Conference
c)|:| Personal [oopy given to: 1)|:| applicant 2)|:| applicants representative]

Exhibit shown or demonstration conducted: d)I:I Yes e)E No.
If Yes, brief description:

C|aim(s) discussed: none.

Identification of prior art discussed: none.

Agreement with respect to the claims f)|:| was reached. g}|:| was not reached. ME NIA.

Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other oomments: Attorney Faser discussed 1 12 issues with the Examiner and has agreed to address
1 12 issues in her next response.

(A fuller description, if necessary. and a copy of the amendments which the examiner agreed would render the claims

allowable. if available, must be attached. Also. where no copy of the amendments that would render the claims

allowable is available. a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). Ifa reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS

INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO

FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

iAIton N. Pryor.-‘

Primag Examiner, Art Unit 1616

Examiner Note: You must sign this form unless it is an Examiners signature, if required
Attachment to a si ned Office action.

U.S. Patent and Trademark Off-ce

PTOL-413 (Rev. 0403) Interview summary Paper No. 20030423
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