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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT (F COMMERCE
United States Patent and Trademark Office
Address: CORKTIRIONER POR FATENTS

Q]Ei%%iﬂ%@uﬁ M1
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
10/502,685 0712712004 Nayna Govind 100629-US-PCT
CONFIRMATION NO. 7568
44892 POWER OF ATTORNEY NOTICE
ASTRAZENECA R&D BOSTON

35 GATEHOUSE DRIVE

SALTHAN A Ot 1215 0 A0

Date Mailed: 07/10/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/24/2014.

+ The Power of Attorney to you in this application has been revoked by the applicant.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

/mnturner myles/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeamark Office
Addresz= COMMIBSIONER POR PATRENTS

glgi%%dsﬂpm 231430
[ apPLICATIONNUMBER | FILING OR 371(C) DATE |  EIRSTNAMEDAPPLICANT |  ATTY.DOCKETNO/TITLE |
104502.685 07/2712004 Nayna Govind 056291-5543
CONFIRMATION NO. 7568
9620 POA ACCEPTANCE LETTER
MORGAN LEWIS & BOCKIUS LLP (WA}

1111 PENNSYLVANIA AVENUE NW

WASHILGTON. DC 50004 A 00 0 0

Date Mailed: 07/10/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/24/2014.

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

fmmturner myles/

Office of Data Management, Application Assistance Unit (5671) 272-4000, or (671) 272-4200, or 1-838-786-0101

page 1 of 1



FTOSEE1A {12-08)

Approved for Lga through 1103072011, OMB 0651-0035

U.S Patenl and Tradémark Office; U.S. DEPARTMENT OF COMMERCE

Uniler the Papework Reducton Act of 1995, no persons are required to respond to a coflection of information unless it displays a valid OME control number.

759.5
" PATENT - POWER OF ATTORNEY Patent Number | 7709328
OR lssue Dats July 20, 2010
i N [€] ¢
REVOCATION OF POWER OF ATTORNEY |-rotiNamed lnventar | TTevRe o™
WITH A NEW POWER OF ATTORNEY Titla Composition for Inhalation
AND
QHANGE OF CORRESPONDENCE ADDRESS | Attorney Dockat Number| 056291-5543 /

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

D A Power of Atlorney is submitled herawith.

OR
| hereby appoint Pracitioner(s) associated with the following Customer Number as myfour

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

oR

g—‘ f hereby appont Practitionar(s) named below as myfour atlomey(s) or agoni{s) with respect to the patent identified
: above, and io transact all business in the United States FPatent and Trademark Office connecled lharewith:

Praciitioner{s) Names Registration Number

Please recognize of change the correspondence address for the abave-ideniifiad patent to:
@ The addiess assogiated with the above-mentionad Customer Nurnber,
OR N
[_-} The address assoclated with Customer Numbar: —l

OR -

L"_ Firm ot
Individitial Mame

Addrass

Gity _[ State | | Zip[

countyy

Telephone T | Email |

| am the!
[— Inventor, having ownership of the patent.

R
r>Z| Patent ownear,
A Sratemant under 37 CFR 3.73¢b} {Form PTO/SE/I6} submitied herewith or filed on .

i, i! ATURE of Inventpr or Patent Owner

1{4 s,l_L;__jr{\Q(_ Oale IIPH/M P/L(f ?A.)}i—l

méié-ﬁaturs )
e '
Tile and Company |Patent Atbrhey, AstraZenaca AB

Telaphone | +1.751.839 4054 '

NOYE: Sigratueres of all the invantors oF patent owners of the anfire inlerest or their ropresenlatives; are required.  Submil muttisle forms i more than one
signalure is required, see below™

M “Total of 1 forms are submitted.

g collaclion of infarmation is required by 37 CFR 1,31, 1.32 and 1.33. The mionmation is required (o oblain or relain & benelil by the public which is to fie {and by the
USPTO to prosess) an application. Confidenlizlity is governed by 35 0.8.C. 122 and 37 CFR 1 11 and 1 14. This coltection s estimaied 1 take 3 minutes to compiete,
inciuding gatharing, prepanng, and submitling the complaled applicalion for 15 the USPTC. Tirne will vary depeading upon the individual cose, Any Samments on
the amount of time you requirg 1o cemplele this form andfor suggestons for redusing this burden, should be sent 1o the Chief Information Officar, W& Patent and
Trademark Office. U5, Ospartment of Gommerce, P.Q. Box 1453, Alexandria, Va 223131450, 0O NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRERS. SEND TO: Commissioner for Paternts, P.O. Box 1480, Alexandria, VA 22313-1450.

i you need assistance in completing the form, cafl 1-800-PTQ-8 189 and select apticn 2.



PS8 (07 -08)
Approved foruse trough DIE3/2012. OMB 08510031
L8 Palent and Trademark Ofice; U.5. DEPARTMENT OF COMMERCE

Under the Papervork Reduclion Act of 1935, no parsons ate required 1o respond to  cotlestion of informeticon urless if displays & vahd OMEB conirgl numbey.,

STATEMENT UNDER 37 CFR 3.73{b}

Applicant/Patent Ouner: SOVINd et al.
Application No/Patent No.: 7,799,328

_ Flled/issue Date: July 20, 2010

Titled: N ,
Composition For Inhalation
AstraZeneca AB a  corporation
(Nenme of Assignee) {Fypa of Assignes, e, corporalion, pailrersiig, wwersity, government agency, eic.

slates that it is:

1. [K’ e assignee of the entire right, title, and intereslin,

2 ’—! an assignes of iess than the entire right, tille, and interest in
(The extent (by percantags) of #s ownarship interestis %} or

3 L_l the assignee of an undivided interast in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent idsnlified sbove, by virtua of aither:

A 'ﬁ[ An assignment from the inventor(s) of the patent applicaion/palent identified above. Tha assignmant was recordad in
the United Slates Patent and Tracemark Office at Real 015306  Frame 0145 L or for which a
copy therefore js attached.

OR
B, D A chain of titte from the inventor(s), of the patent application/patent identified above, 1o the current assignes as follows:
t. From: To
The documenl was recoidad n Lhe United States Patent and Trademari Office at
Reet . Frame__ ... @ for which a copy thereaf is attached.
2_From. To:

The dacument was recorded in the United States Patent and Trademark Office al

Reel ., Frame _ , o far which a copy thereof is attached.

3. Fram: To:

The document was recarded in the United Siates Patent and Trademark Office at

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

D Additional documents in the chain of title are listad on a supplemenial sheel(s).

E] As required by 37 CFR 3 73{b){1){i}, the dacumentary evidence of the chain of title from the original owner {o the assignee was,
of concurrently is being. submitied for recordation pursuant lo 37 CFR 3,11,

[NOTE: A separate copy {i.e.. a rue copy of the onginal assignment document{s}) must be submitted {o Assignment Division in
accordance wilh 37 CFR Part 3, 1o record the assignment in the records of the USPTO. Ses MPEP 302.08]

The undersigned {whose titlgis supplied below) is a;.uthorized to act on behalf of the assignes.

0] s Janndh e 24 20

Date
Meaghan L. Richmond; Reg. No. 61402 Patent Attorney, AstraZenegs
Prnted or Typed Nams Title

g coliecion of informalion is required by 37 CFR A73tb). The information is required to obiain of retain a henefit by the publy which is 10 file (and by e USPTO
process) an application, Conkdentialily is governed by 35 U.S.C. 122 and 37 CFR 1.4 and 1,14 This collaction 1s estmaled 10 taks 12 minutes lo complete, including
gathering, prepanng, and submitling the completed spplication farm to the USPTD. Tume will vary depending upon ke indwadual case. Any comiments on the armount ol lime
you tequire 1o complela this form andfor suggestions o1 recucing this burden, should be sent to the Chiel Information Officer. .5, Palent and Trademark Office, U.S.
Deparimen of Commaren P.O. Box 1450, Alsxandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TG THIS ADDRESS SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexanclria, VA 22313-1450,

¥ vaii naed aSSISGANCE 0 compleling e form, caft 1-800-CTO-9 159 srd setsa option 2
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Electronic Acknowledgement Receipt

EFSID: 19398477
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant 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: 18:07:42

Application Type:

U.S. Naticnal Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document ., . File Size(Bytes)/ Multi Pagas
Number Document Description File Name Message Digest | Partlzip| (ifappl.)
90895
1 Power of Attorney 5543P0A . pdf no 1
cH3Tib2addalceced? 324 5d2d 7394715

1ed¥3

Warnings:

Information:




52259
55435tatement.pdf no 1

5T Sec3N 304472 39h dath 1 191 o7]
O7c3

Assignee showing of ownership per 37
CFR 3.73.

Warnings:

Information:

Total Files Size (in bytes); 173194

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary 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 dua course and the date shown on this
Acknowledgement Receipt will astablish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating accaptance of the application as a
national stage submission under 25 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application incudes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeamark Office

Address: COBMMIBRIONMER AOR PATENTS
PO Boax 450

Alexamlim. Vignia 2233-1450
WD g
[ apPLICATIONNUMBER | FILING OR 371(C) DATE |  EIRSTNAMEDAPPLICANT |  ATTY.DOCKETNO/TITLE |
104502.685 07/2712004 Nayna Govind 100629-US-PCT
CONFIRMATION NO. 7568
44892 POA ACCEPTANCE LETTER

ASTRAZENECA R&D BOSTON

oS GALEROUGE DAVE R

WALTHAM, MA 02451-1215
Date Mailed: 06/09/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

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

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

fmmturner myles/

Office of Data Management, Application Assistance Unit (5671) 272-4000, or (671) 272-4200, or 1-838-786-0101

page 1 of 1



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeamark Office
Addresz= COMMIBSIONER POR PATRENTS

glgi%%dsﬂpm 231430
[ apPLICATIONNUMBER | FILING OR 371(C) DATE |  EIRSTNAMEDAPPLICANT |  ATTY.DOCKETNO/TITLE |
104502.685 07/2712004 Nayna Govind
CONFIRMATION NO. 7568
9620 POWER OF ATTORNEY NOTICE
MORGAN LEWIS & BOCKIUS LLP (WA}

1111 PENNSYLVANIA AVENUE NW

WASHILGTON. DC 50004 A0 L AP

Date Mailed: 06/09/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/28/2014.

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

/mnturner myles/

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

page 1 of 1



FTOISBB1A (12-08)

Approved for use through 11/3002011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons arg required to respond to a collection of information unless it displays a valid OMB control number.

7,759,328
/" PATENT - POWER OF ATTORNEY Patent Number N
OR lssue Date 20 July 2010

; N GOVIND
REVOCATION OF POWER OF ATTORNEY | FrstNamed Inventor | Fayna

WITH A NEW POWER OF ATTORNEY Title COMPOSITION FOR INHALATION
AND
Q‘IANGE OF CORRESPONDENCE ADDRESS | Attorney Docket Number| 100629-US-PCT /

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

|:| A Power of Attorney is submitted herewith,
OR

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our
attorney(s) or agent{s) with respect to the patent identified above, and to transact all business in  |44992
OR the United States Patent and Trademark Office connected therewith:

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

Practitioner(s) Name Registration Number

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

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

D The address associated with Customer Number:

OR

Firm or
Individual Name

Address

City | Slate | | Zipl

Country

Telephone | Email |

| am the:

|:| Inventor, having ownership of the patent.
OR

Patent owner.
Staternent under 37 CFR 3.73(b} {Form PTO/SB/A6) submilted herewith or ffed on

SIGNATURE of Invantor or Patent Owner

Signature Meaghan L. Richmondf Date May 28, 2014

Name Meaghan L. Richmond Telephone |+1.781.830.4054

Title and Company | Patent Attomey; AstraZeneca AB

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representativeds) are required. Submit multiple forms if more than one
signalure is required, see balow®.

*Total of _1 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or relain a benefit by the public which is 1o file (and by Lhe
DSPTO to process) an application. Confidentiality is govemed by 35 1U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is eslimaled lo take 3 minules lo complate,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any commenls on
the amount of fime you require to complete this form andior suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, F.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FCORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PT0O-0199 and select opfion 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1} the general authority for the
collection of this information is 35 U.S.C. 2{b}{2}; (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process andfor examine your submission related to a patent application ar patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.5.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.8.C. 552a{m}.

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {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.5.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record 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 viclation or potential
violation of law or regulation.

10



PTO/SE/96 (07-09)

Approved for use thraugh 07/31/2012 OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEFPARTMENT OF COMMERCE

Undar the Papsrwork Reduction Act of 1995, no persons ara required to réspond to a collsction of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Govind et al.

Application No./Patent No.; 7,759,328 Filed/Issue Date; 20 July 2010
Titled:
COMPOSITION FOR INHALATION
AstraZeneca AB ,a Corporation
(Mame of Assignee) (Type of Assignes, e.g., corporation, parmership, university, government agency, etc.

states that it is:

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

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

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

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

A An assighment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 015508 , Frame (145 , or for which a
copy therefore is attached.

OR
B. |:| 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 . ot for which a copy thereof is attached.

|:| 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 (£.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. See MPEFP 302.08]

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

/Meaghan L. Richmond/ May 28, 2014
Signature Date

Meaghan L. Richmond; Reg no. 61402 Patent Attorney, AstraZenecs
Printed or Typed Name Title

This collection of information is required by 37 CFR 3.73{b}. The informafion is required to obtain or retain a benefit by the public which is to fle {and by the USPTO to
process) an application. Confidenliality is govemed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is sstimated Lo take 12 minutes o complste, including
gathering, preparing, and submitting tha completed application farm to the USPTO. Time will vary dapsnding upon the individual case. Any comments on tha amount of time
you require to complete this form andfor suggestions for reducing this burden, should be senl to the Chief Information Cficer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.QO. 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 nead assistance in completing the form. call 1-800-PT0-3139 aind sefect aplion 2,



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.5.C. 2(b}{2}); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the LS. Patent and Trademark Office may not be able to
process andfor examing 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 subiject 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 {o 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.5.C. 552a(m}.

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursbant to

the Atomic Energy Act {42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.5.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 Trom this system of records may be disclosed, as a routine use, to the public after
gither publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned 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
viclation of law or regulation.
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Electronic Acknowledgement Receipt

EFSID: 19150674
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Customer Number:

9629

Filer:

Meaghan Lynn Richmond/Jami Baumer

Filer Authorized By:

Meaghan Lynn Richmond

Attorney Docket Number:
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Filing Date: 27-JUL-2004
Time Stamp: 17:09:34

Application Type:
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Assignee showing of ownership per 37
CFR 3.73.

Warnings:

Information:

Total Files Size (in bytes); 1170025

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary 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 dua course and the date shown on this
Acknowledgement Receipt will astablish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating accaptance of the application as a
national stage submission under 25 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application incudes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeamark Office
Addresz= COMMIBSIONER POR PATRENTS

glgi%%dsﬂpm 231430
[ apPLICATIONNUMBER | FILING OR 371(C) DATE |  EIRSTNAMEDAPPLICANT |  ATTY.DOCKETNO/TITLE |
104502.685 07/2712004 Nayna Govind
CONFIRMATION NO. 7568
9620 POA ACCEPTANCE LETTER
MORGAN LEWIS & BOCKIUS LLP (WA}

1111 PENNSYLVANIA AVENUE NW

WASHILGTON. DC 50004 A0 O L

Date Mailed: 03/03/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/12/2014.

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

firwoodson/

Office of Data Management, Application Assistance Unit (5671) 272-4000, or (671) 272-4200, or 1-838-786-0101

page 1 of 1

15



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Tradeamark Office
Addresz= COMMIBSIONER POR PATRENTS

glgi%%dsﬂpm 231430
[ apPLICATIONNUMBER | FILING OR 371(C) DATE |  EIRSTNAMEDAPPLICANT |  ATTY.DOCKETNO/TITLE |
104502.685 07/2712004 Nayna Govind 06275-410US51
CONFIRMATION NO. 7568
26164 POWER OF ATTORNEY NOTICE
FISH & RICHARDSON P.C.
P.O BOX 1022

MINNEAPOLIS, MN 55440-1022 H|||I|| ‘"‘ ‘I‘ Im ||l‘(!M!L!|c|)!‘lLl!‘M‘MW!MI‘ HI‘ Im ‘"“‘l |I‘

Date Mailed: 03/03/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/12/2014.

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

firwoodson/

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

page 1 of 1
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PTOLARAD (0712}
Approvad for use through 1132014, OME 0651-0035
U5 Patent and Tragemark O¥ice: LS DEPARTMENT OF COLMMMERCE

Under the Faperwvork Reduction Act of 1995, no persons sre renwirzd lo respond to a collection of information uniess i dieplzys 3 valld OMB condrof ntrebier,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

{ hereby revoke all previous powers of atiomey given in the apitication identliied in the atfached stalement
under 37 CFR 3.73(ch
{ hereby appoint

@ :;_i:anners assodated with Dustamer Pumber: 0 9 62 g

[:] Practitiones{s) namad befow {it mcre than tsa patend praciiioners are 1o be named, then 2 cusiomer number must be used)

Ragiatration
Hymmiger

MName Registration Mame
Mumbsg

As altorneyis) or agenids) to represend the undearsigned before the Uinkied Siates Patent and Tradamark Office (USPTOY In conmection with
arry and ail patent appi:r;aﬂors assigned pnly (0 the yndersigned aocording to the USPTO asssignmsn! records or assignments documenits
atiached g this form in acoordance with 37 OFR 37300

Flease change the corespondsanics address fos lhe spplication idemified in the sttachad statement under 37 CFR 3.73(c} o

The address associated with Custontar Niember 098 29

R _ e—

[ [EvAr T
BB NGIEEL 5 eeeesssssssasasmassasss e s smsmasn s 5 8 e N BUTRURURTO

Agdrass

-y
City i

Country

Telepnone

Ausignes Name and Address: AstraZenaca AB
5-181 85 Sadertdlje
Swaden

A copy of this fonm, together with a staternant under 37 GFR 3.73{c} (Farm PTO/AIANE or equbealont] iz reguired to De
Fied in each application in which this form is used. The ataterient under 37 CER 3. 73} may be sompdaied by one of
The practtioners appointed kn this form, and must identify the application In which this Power of Attorney is 1o be filed.

SIGNATURE of Assignee of Record
The ina‘éviﬁua! whosa signaiure and tite is supplied below is authorized o act on behalf of the assignes

m}«{\ R Date 8 Frau N2 quw

"ESasiy (;URRAN Telephone 4ty { SRS ST AR

Titls
g onlfgson mtemtm“ iz mt-ww t:-;.f AR penk 5 *i-a -ﬁf@«r\am O -aquad foredibate or retwin @ Hiemahite S bl Gy
oty URPTG m g:umas% Bt h,}p S s BT RO and ETE, Thig w!mww 3§ st Wtk 37
‘g e, i it 2 T S

g

435, Pt | £ 3. 09 e
FORAS T THIS RDDRF‘S'S SEND T Eoraam:ss:onerfﬁr?atenl.‘s PO 3ax !45'1? Aiexandna. V.P. 22313—-‘?450

if you need assistanice in completing the form, calf 1-800-PTO-9180 and sefect oplion 2.
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Electronic Acknowledgement Receipt

EFSID: 18175246
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Customer Number: 26164
Filer: Todd B. Buck
Filer Authorized By:
Attorney Docket Number: 06275-41 0US1
Receipt Date: 12-FEB-2014
Filing Date: 27-JUL-2004
Time Stamp: 11:42:03

Application Type:

U.S. Naticnal Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document ., . File Size(Bytes)/ Multi Pagas
Number Document Description File Name Message Digest | Partlzip| (ifappl.)
Assignee showing of hip per 37 115284
1 ssignee showing of ownership per 056201-5543.pdf o 3

CFR 3.73.

Fo il an2eeT T d BGETO55 3503 35072465
7dz07

Warnings:

Information:
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104779
2 Power of Attorney 056291-5548-POA pdf no 1

Gadc FEMGC T 2eHES {33022 740 123 255
baza

Warnings:

Information:

Total Files Size (in bytes); 224063

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary 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 dua course and the date shown on this
Acknowledgement Receipt will astablish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating accaptance of the application as a
national stage submission under 25 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application incudes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/ALAME {03-12)
Approved for use through 01/31/2013. OMB 0651-0031
.5 Patent and Trademark Office;.5 DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act 01985, no persons arerequired to respond to a collection of information unless it displays a valid OME control number.

STATEMENT UNDER 37 CFR 3.73{c)
ApplicanyPatent Owner: AstraZeneca AB

Application No./Patent No.; /799,328 Filed/Issue Date: 20~Jul-2010
Titled:  COMpasition for Inhalation

AstraZeneca AB , a corporation

(Name of Assignes) (Type ol Assignes, &.0., corporation, partnegrship, univarsily. Qovernment agency, &tc.)
states that, for the patent application/patent identified above, it is (choose ong of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interast.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement{s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest,

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

Additional Statement{s) by the owner{s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest,

3. |:| 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, whe together own the entire right, title, and interest are:

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

4. |:| The recipient. via a court proceeding or the like (&.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 aftached.

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

A, |:| An assighment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame . ot for which a copy
thereof is attached.

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

1. From: Govind et al. To: AstraZeneca AB
The decument was recorded in the United States Patent and Trademark Office at
Reel 015306 , 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

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

Page 1 of 2
This collection of information is required by37 CFR3.73{b}. The inlormalio[n is rgequired tmélnain or retain a banafit by the public which ig tn file {and by the USPTO 1o
process) an application. Confidentialityis governed by35 U5.C. 12%and 37 CFR1.11 and1.14. Thiscollaction is estimated totake 12 minutes to complete. including
gathering, preparing, and submittingthe completed application form 10 the USPTC. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete thiz form and/or suggestions for reducing thie burden. should ba sert fothe Chisf Information Officer. U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO'NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Boax 1450, Alexandria, VA 22313-1430

If vou need assistance in completing rhefir(?)n, call 1-800-PT(-9199 and select option 2.



PTO/AIAGE {08-12)
Approved for use through 01/31/2013. OMB 0651-0031
1.3, Patent and Trademark Office; U.S. DEPARTMENT OF GOMMERCE

Undar the Paperwork Beduction Act of 1895, no perzons are required to respond 1o a collaction of information unless it displays a valid OME control number.

3. From:

4, From;

STATEMENT UNDER 37 CFR 3.73(¢)

5. From:

8. 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.
To:
The docurnent 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 Statas Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

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

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

|:| Additional documents in the chain of title are listed on a supplemental sheeti(s).

[7| As required by 37 CFR 3.73(c){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 2.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the 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. Buck/ February 11, 2014

Signature

Date

Todd B. Buck 48,574

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain inforrmationin connection with your
submission of the attached form related to a patent application or patent. Accordingly. pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
.S.C. 2{b)(2); () furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process andfor examineyour submission,which may result in termination of 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.8.C. 552) and the Privacy Act (5 U.5.C 552a). Records from this system ot 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 recerd 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. Reciplents of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C. 552a{m).

A record related to an InternationalApplication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Coaperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218{c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designes, 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.5.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 routing use, to the public after either
publication of the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C,
151. Further, arecord 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 routing use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or petential violation of law or regulation,
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,759,328 B2 Page | of |
APPLICATION NO. : 10/502685

DATED D July 20, 2010

INVENTOR(S) : Nayna Govind and Maria Marlow

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

On the Title Page Item (56) Line 14 — Delete *Pipkom™ and insett -- Pipkorn -- therefor.

On the Title Page Item (56) Line 18 — Delete “*Zettersttrdim™ and insert -- Zetterstrom -- therefor.

Signed and Sealed this

Second Day of November, 2010

D@u:al . KW

David J. Kappos
Director of the United States Patent and Trademark Office

23



UNITED STATES PATENT AND TRADEMARK (OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Jtakes Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS

PO Box 1430

Alexandria, Yirginia 2231 3-1450

WA NSO, g0V

APPLICATION NO, FILING DATE FIRS T NAMED INVENTOR | ATTORNEY DOUKET NO. | CONFIRMATION NO. I
1O¥502, 685 Q72742004 Nayna Govind 00275-410US] 7508
26164 T5%) LI012010
CEXAMINER

FISH & RICHARDSON P.C, | I
P.O BOX 1022 PRYOR, ALTONNATHANIRT.
MINNEAPOILIS, MN 55440-1022

| ART TINIT | PAPFR NIMBER I

1616
| NOTFICATION DATE | DELIVERY MODE I
11/01/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period tor 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):
PATDOCTC @fr.com

PTOL-S0A (Rev. 04/07) 24



UNITED STATES DEPARTMENT OF COMMERCE
U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
10502685 GOVIND ET AL.

FISH & RICHARDSON P.C.

P.OBOX 1022

MINNEAPOLIS, MN 55440-1022

06275-410U51

EXAMINER

ALTON N.. PRYOR

ART UNIT

PAPER

1616

20101026

DATE MAILED:

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

proceeding.

Attached is the TDS filed 11/12/09,

PTO-90C (Rev.04-03)

{Alton N. Pryor/

Co

mmissioner for Patents

Primary Examiner, Art Unit 1616
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. AP/

Sheet 1 of 1
Substitute Form PTO-1449 U.5. Department of Commerce | Attomey's Docket No. Application No.
(Modified} Palent and Trademark Office 06275-04100US 1 1 0/502,685
Information Disclosure Staterment Applicant i
by Applicant Nayna Govind et al,
{Use several sheets if necassary) Filing Date Group At Unit
(37 GFR §1.98(b)) July 27, 2004 1616
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial D Number Date Patentee Class | Subclass | If Appropriate
1. 6,123,924 09/26/2000 Mistry et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Cocument Publication Country or Sub- Translation
Initial ID Number Date Patent Office Class | class Yes No
2. 2338753 02/10/2000 Canada
3 WO 99/64014 | 12/16/1999 WIPO
4. WO 01/89492 | 11/29/2001 WIFO
5

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

Examiner | Desig.
Initial ID Document
6 “Povidone” The United States Pharmacopeia, USP25/NF20, pp.1419-1420, United States

Pharmacopeial Convention, Inc., Rockville, MD, (2002)

. Pauwels et al. “Effect of inhaled formoterol and budesonide on exacerbations of asthma,” Vol. 337
| Number 20, pp. 1405-1411 (and one correction page), November 13, 1997

included

Wyser ef al., “Neue Aspekte in der Behandlung des Asthma bronchiale und chronisch obstruktiver
8. | Lundenkrankeiten,” Schweiz Med. Wochenschr, Vol, 127, pages 885-890 (1997), English Summary

10.

11.

12,

13,

14,

15.

t6.

17.

18.

19,

Examiner Signature

/Alton Pryor/

Date Congiderad

02/08/2010

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered, Include copy of thig form with

naxt communication to appficant,

Substitute Disclosure Form (PTO-1449)

Only the abstract of reference 8§ waB6considered. Cther parts of reference

8 are in Geoerman,




Agiorney Dovket No o 0827504 10US 7 1000318 USRS

BN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applivard © Nayna Govied of gl At Usat 1616
Patent No, . 7759328 Examiner © Alton Nathaniel Pryor
fssue Date ¢ Faly 20, 2010 Conf Ko, © 7368

Sertal Ng. 1+ 10/S02.688
Filed > uiy 27 2004
Tiie S DOMPOSITION FOR INHALATION

Al Certificate of Corrections Brawh
Commissionsy for Palouts
P00 Hoy 1450
Akoxundria, VA 223131430
TRANSMITTAL OF REGLEST FORCERTIFICATE OF CORRECTION

Applicants hereby reguest that a cortifivate of cowection be issued for the sbove patent in
sceordance with the attached request,

All errors sought to be corrected were mads in printing by the Patont snd Tradenzark
{dffice, and ne Re is belioved to be dus.

Please appiy any charges or credits lo deposti account 86-1030, referencing atlomey
doeket (627505 THLISE y

Respectfitly subumitted,

e ¢ }‘ams}f{ FE‘&.&‘&I" Ph {) 3 33
Reg. No. 34,818

Customer Number 238144

Fish & Ruchardson B.C,

Yolophone: {6173 5342-5670¢

Faosimler  (877) T60.7945

FAIRIADE doo

DERTWICATE GF (A MAILING BY FIRST OULASE MAH O () TRANIMIESSION

! heveby certify vnder 37 TR §1 5} thas tls rorrespendence is elther {A) addvessed 23 310 ovd in
#7OFR 1 Ha) aud g doposited wih thy Unfed Sietos Postad Sorvise s Besd los sl weh
sl -::sm: potage, o (B} horng Teenanutied By festoeke iy woooudeton with 3T OFR § T 06 of vin
e Ol t‘?{;’!\.!ﬂ‘l“{‘ Sling svstvie in spoveduiser with 37 OPR § LB o IJ.&'- dsse hnhowted

27



§ Fisut s Rionsrumsa p.C, BUBETITYTE Fosst PTOSBMY (0%

Stanle
o UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
Fage joi i
PATENT NG < P E8.328
APPLICATION NG . 10/802. 885
DATED < e 20, 2010
fevEnTORS) A NAYNA GOovND AND Maris Marwow

# is seriified that g0 srror appsars in the sbove-identified patent and that said Lellers Patant is
horeby sorecied as shown halow,

First Fage, Col. 2, Ling 14 ~ Delote “Pipkom™ and nsert « ~ Pipkorn ~ therefor.

Fivst Page, Col. 2, Line 18 ~ Delete "Jefterstirdm” and ngort - - Zetivrsirdm - therefor,

SMALING DORDRESS OF SeruEr:

Janis K, Frases, PRO. 3D,

Figh & Hichardaon PG

£.0. Box 1022

Mimeanols, Minnasols 654404022
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Electronic Acknowledgement Receipt

EFSID: 8412593
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Customer Number:

26164

Filer:

Janis K. Fraser/Kristi Holmlund

Filer Authorized By:

Janis K Fraser

Attorney Docket Number: 06275-41 0US1
Receipt Date: 14-SEP-2010
Filing Date: 27-JUL-2004
Time Stamp: 12:35:22

Application Type:

U.S. Naticnal Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document ., . File Size(Bytes)/ Multi Pagas
Number Document Description File Name Message Digest | Partlzip| (ifappl.)
271648
1 Request for Certificate of Correction 05275reqcoc.pdf no 2
d54bfe 2ali TS Eh P Sl 206304 2k
FE]
Warnings:

Information:
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Total Files Size (in bytes):l 271648

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary 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 dua course and the date shown on this
Acknowledgement Receipt will astablish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating accaptance of the application as a
national stage submission under 25 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application incudes the necessary components for
an international filing date (see PCT Article 11 and MPEFP 1810}, a Notification of the International Application Numbaer
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR FATENTS

F O Box 1450

Alexandriz, Virginia 22313-1450

W IS0 DY

| APPLICATION NG, | ISSUE DATE | PATENT NO. | ATTORNEY DOCKET NO. | CONFIRMATION NO, |
107502685 0772002010 7759328 06275-410181 7568
ralad TR0 DEFA00L0
FISH & RICHARDSON D.C.
P.O BOX 1022

MINNEAPOLIS, MN 55440-1022

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing 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://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANTI(S) (Please see PAIR WER site http://pair uspto.gov for additional applicants):

Nayna Govind, Loughborough, UNITED KINGDOM;
Maria Marlow, Loughborough, UNITED KINGDOM:;
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Auorney Dockat Mo 037504100051 7 10082010 UINARAS

N THE UNITED STATES PATENT AND TRADEMARK OFFICE

Apphicant © Navoa Qoviad ef of Artbimit  ; 16E6
Sertad Mo, o HYS02.685 Examiner 0 Adton Nathaniel Pryor
Filed T o duby 27 2004 Cont, No, @ 7368

Notiee of Allowanee Dates Pebruary 25, 210
Titie S COMPOSTTION FOR INHALATION

MALL STOP IRSUE FRY
Compissioner for Patonds
.0, Box 1458
Alexandria, VA 22313-145¢

COMMEBENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Applicants vecopmize that in secordenee with MUPEF. § 1362 14, the Examiner's reasons
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Appiioant @ Nayns Govind ef ol Atorney’s Docked Moo 863750410081
Herial Mo, ¢ B0, 685 J100a2% 3P USRES
Filad : July 27, 2004

Fape A O

The foes totaling SI810 for the wssue foe (31510 and the pablication foe {$3030} are being
paid coneorrently herewith on the Blectronic Filing Bystern (EFE) by way of Tieposii Account
asthoruation, Please spply any additions! chavges or oradits o nur depostt account 86-1059,

reforencing attorney docket BEZTSIMIGUSTL

A
‘ Respecifully subnmited,
Dater_May 34, 3010 Hanig K. Faser!

Jonis K. Frager, PRD, L1
Reg. No, 34,818

Fish & Richasdson PO

Customer Mo, 26164

Tefephone: (617) 842-53470

Pacsimulor (877) 7687845

2EATINIR doe
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Electronic Patent Application Fee Transmittal

Application Number:

10502685

Filing Date:

27-Jul-2004

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Filer:

Janis K. Fraser/Kristi Holmlund

Attorney Docket Number:

06275-410U51

Filed as Large Entity

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

Description Fee Code Quantity Amount Suz:;:;: in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Applissue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 15 1504 1 300 300




Description FeeCode | Quantity| Amount s"t':;(t;)' in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFSID: FGF2223
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Customer Number:

26164

Filer:

Janis K, Fraser/Brenda Jurgens

Filer Authorized By:

Janis K Fraser

Attorney Docket Number: 06275-41 0US1
Receipt Date: 24-MAY-2010
Filing Date: 27-JUL-2004
Time Stamp: 15:15:33

Application Type:

U.S. Naticnal Stage under 35 USC 371

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM 51810
RAM confirmation Number 1583
Deposit Account 061050
Authorized User
File Listing:
Document ., ; File Size(Bytes)/ Multi Pages
Number Document Description 3F,Ie Name Message Digest | Part/lzip| (ifappl.)




811814
1 06275moa.pdf ves 4
70454 11 ] FefiTHdadc | Foa 1o {2 28k A
E
Multipart Description/PDF files in .zip description
Document Description Start End
Post Allowance Communication - Incoming 1 1
Issue Fee Payment (PTO-85B) 2 2
Post Allowance Communication - Incoming 3 4
Warnings:
Information:
31751
2 Fee Worksheet (FTO-875) fee-info.pdf ho 2
10b6G025 e 1d46dd7 29352 02 307bb 0T
Warnings:
Information:
Total Files Size (in bytes)d 843565

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 similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.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.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EQ/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Anorney Docket Nooy 8275041008 7 1O0RTW T8 LIR/RET

IN THE UNITED STATES PATENT AND TRADEMARE QFFKE

Applicant © Neyna Guvind erof ating o 1616
Seria] No. © H¥ES2 683 Pxaminer ¢ Alion Natheniel Pryor
Fiiad o duby 37, 3004 Cont Mo, ;. 7868

Notioe of Allowanee Date Folbaary 358, 2010
Titie D COMPORTTION FOR INHALATION

MAHL STOP [55UE FEE
Dommissioner for Patents
PO Box 1850
Alegandvia, VA 231314560
RESPONSE TO NOTICE OF ALLOWANCE

I responss 1 the Notice of Alleivancs muled Felwary 25, 2810, encloed wed
somplotad e o dransmtitad forn PTOL-850 and o Commuenty on Slatomegt of Roazons Ry
Allowance.

The fees totalmg SIS0 for the tssue foe (31510} and the publivation foo {83003 are bomg
paid concurrently horewith on the Blectronic Filing System (EFS) by way of Dopogsit Acuead
suthorbaation, Please apply any sdditional charges or eradiis to our depogi! acconnd §6-1354,

roforencing astormey docket 02750410081

Raespectfolly submuited,

Dater Moy 28, 3010 Ldeme Ko Fresed

Janis K. Fraser, FhD, LD,
Reg. MNo. 34,819

Cogiomer Number 26164
Fish & Richardson PC.
Teiophone: (817} 342-3070
Facshmle: {§77) 7637945
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)T R % UNITED STATES PATENT AND TRADEMARK OFFICE

(3
= UNITEP STATES DEFARTMENT OF COMMERCE
g Linited States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO.Box 1450

Alesandria, Vieginia 2231 3. 1450

WWWLSPLO. SOV

| APPLICATION NO. | FILING DATE I * FIRST NAMED INVENTOR IA‘I'TOR.NEY DOCKET NO. I CONFIRMATION No,j
10/502,689 Q772772004 Nayna Govind G6275-410US1 7568
7580 04262010 | EXAMINER j
FiSH & RICHARDSON P.C. PRYOR, ALTON NATHANIEL
P.O BCX 1022
MINNEAPOLIS, MN 55440-1022 [ mronr | earervowms |

1616

DATE MAILED; 04/26/2010

PRIORITY ACKNOWLEDGMENT

Q/l. Receipt is acknowlec}ﬁed of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file.

0 2. Applicant's claim for riority, based on Sagers filed in parent Application Number
submitted under 35 U.5.C. 119, is acknowledged.

0J 3. The priority papers, submitted , after payment of the issue fee are

(J acknowledged

While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
U not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

(J 4. For utility and plant applications-filed on or after November 29, 2000, the priority claim is not
entered because the claim was not presented within the time limit required by 37 CFR l.SSga (1).
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (d{or (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201.14(a).

P aowioip 8 Poeah y A

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

Page 1of 1
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UNITED STATES PATENT AND TRADEMARK (OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Jtakes Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS

PO Box 1430

Alexandria, Yirginia 2231 3-1450

WA NSO, g0V

APPLICATION NO, FILING DATE FIRS T NAMED INVENTOR | ATTORNEY DOUKET NO. | CONFIRMATION NO. I
1O¥502, 685 Q72742004 Nayna Govind 00275-410US] 7508
26164 T5%) U2H2010
CEXAMINER

FISH & RICHARDSON P.C, | I
P.O BOX 1022 PRYOR, ALTONNATHANIRT.
MINNEAPOILIS, MN 55440-1022

| ART TINIT | PAPFR NIMBER I

1616
| NOTFICATION DATE | DELIVERY MODE I
03/25/2010 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period tor 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):
PATDOCTC @fr.com

PTOL-S0A (Rev. 04/07) 41



Application No. Applicant(s)

L 10/502,685 GOVIND ET AL.

Response to Rule 312 Communication - -
Examiner Art Unit
ALTON N. PRYOR 1618

-- The MAILING DATE of this communication appears on the cover sheat with the correspondence addross —

1. Bd The amendment filed on 15 March 2010 under 37 CFR 1.312 has been considered, and has been;
a)Dd entered.

by[] entered as directed to matters of form not affecting the scope of the invention.

c)[d 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.

dy[ disapproved. See explanation below.

ey entered in part. See explanation below.

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

fAlton N. Pryor/
Primary Examiner, Art Unit 1616

.5 Patent and Trademark Cffice
PTQL-271 (Rev. 04-01} Reponse to Rule 312 Communication Part of Paper No, 20100319
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /AP

Sheet 1 of 1
Substitute Form PTO-1449 U.S, Department of Commence | Attornay’s Docket No. Agplication No.
(Modifted) Pafent and Trademark Office | 06275-410U81 10/502,685
Information Disclosure Statement Applicant
by Applicant Nayna Govind et al.
{Use several sheats if nacessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) July 27, 2004 1616
U.S. Patent Documents S
Examiner | Desig. Document Publication Filing Date
initial iD Number Dale Patentee Class | Subclass | If Appropriate
BA
BB

Forelgn Patent Documents or Published Foreign Patent Applications

Examiner | Desig. Document Publication Caountry or Transkation
Initial D Number Date Patant Office Class | Subclass Yoo No
BC | WO9%15182 | Aprl 1, 1999
BD
Other Documents (include Author, Title, Date, and Place of Publication}
Examiner | Desig.
Initial D Document
BE Calverley et al., “Maintenance therapy with budesonide and formoterol in chronic obstructive
pulmonary disease” Exr. Respir. J. 22:912-919 (2003)
BF Cazzola et al., “Effect of salmeterol and formoterol in patients with chronic obstnuctive pulmonary
disease” Pulm Pharmacol. 7:103-7 {1994)
BG Lumry, “A review of the preclinical and clinical data of newer intranasal sterotds used in the
treatment of allergic rhinitis,” J. Allergy Clin. Immunol. 104:5150-8 (1999) (abstract only)
BH Milgrom and Tauassig, “Keeping Children with Exercise-Induced Asthma Active” Pediatrics
104:38-42 (1999)
Bl | Pipkom et al., “Budesonide- 2 New Nasal Steroid” Rhinology 18:171-175 (1980)
BJ Renkema ef ol., “Effects of long-term treatinent with corticosteroids in COPD™ Chest 109:1156-62
(1996)
BK Zettersirom et al,, “Improved asthma contrel with budesonide/formoterol in a single inhaler,
compared with budesonide alone” Eur. Respir. J. 18:262-268 (2001)
BL
Examiner Signature , Date Consklered _
/Alton Pryor/ 10/15/2000

EXAMINER: Initials citation considered. Draw line through ditation If nol In conlommance and not consklered. Include copy of this form with

nexi communication 1o apoicant.

Substiie Disclosure Form (PTO-144%)
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Substifute Form PTO-1448 3%, Departraent of Convnesge | Atlorney Dooket No prication No.
dodifingy Patent and Teademsd Ofee | g0y SO410US) WO 6K5
Infermation Disclosurs Statement Applion
by Applicant Nayna Govid ob al.
: thise sovaral sheais ¥ nocessand Fiiing Date Grup A Lini
ST OERE I July 2 aoas iaif —

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

TExaminer | Dosig, |
el LB S .1, A
AP i I Turhi%van MA 2000 bravhure :f;gmgsm: {Repigcenent Copy

{Examiher B N OTEINEE ey
= sarndngy Sipnadue ,{Aﬁ(}n P;yg(ﬁ ‘ Bt Covmttdarg {}3;19;26.;6

Saabedtlnte Disnhmsors Form BT 140
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PRINTER RUSH
(PTO ASSISTANCE)

Application: 10502685

From: Lois Stone

Examiner: Pryor

Location: IDC

GAU: l6l

Date: 03/05/2010

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

DOC CODE

1449

IDS

CLM
OFW/FWCLM
SRFW

DRW

OATH
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> COMPUSITION FOR INHALATION

MAIL 8TOP ISSUE FRE
{nmiassioner oy Paients
PO Box 1430
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Apphesat o Pavns Govind o of Atterney’s Booket No. 6575081081
Seeilai No, o HIEPS82 888

Filad
Puge

REMARKS

ladmig 25, 30358, 45.57 have been slowed, as Indicated in the Notice of Allowance
dated February 25, 2010, Enclosed with the Netice of Allowance was an inittaled vopy of the
form PTO-144% subsmitted by Applicants on January 25, 201 Al of the references listed on the
torm PTO-1499 were witialed as having bean considored by the Examingr, wxeept reforence 9 -
Tarbisean MA 2000 brochure - which, as indicated o the form, &id not transmil clearly.
Applicants thank the Expminer for the courteous toluphone conversation with « eolleaswe of the
undeisigned oo March 1, 2010, during which the Examiner kindly suggested ihat a legible
replacament copy of reference 9 be submitled with o conmmunication under 37 CFR. 81312 %0
thal it can be sonxidered.

Apalicagts encloge g replacement copy of the reforence and 2 aew PTO-1449 form Hating
Just that referenwe. Applicanis beliove that the replavement copy sulunitted herewith is legibie
sl roquest that the Examiner consider it and refom sn inittaled copy of the enclosed FTO-1448
lorm o Applicants, 1 the replacenent copy does not toasmit clearly, the Bxaminer is asked to
felephone the undersigned to discuss how host 1o resolve the Issug prior 1o the derdline for filing
{he issue fee.

Mo fow 1s betioved {0 be dee, Pleese apply any charges or credits 0 Deposit Acvount

Nu 0361050, refwencing Adtorpey Docket No, 06373-0410UR 1
Respoctfully submitied,
Datwer Marda 33,2010 _ flanis K, Fruser?

Fanms K. Freager, Ph.D LD
Reg. No 34819

Fish & Richardson P.C
Cusiomer Nooo 26164
Telophone: (H17} S42-3070

Fagsnwale: (877 TEOTH45

AT S doy
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dodifingy Patent and Teademsd Ofee | g0y SO410US) : -'-_ WO 6K5
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Other Documents (include Author, Title, Date, and Place of Publication]
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Electronic Acknowledgement Receipt

EFSID: 7205879
Application Number: 10502685
International Application Number:
Confirmation Number: 7568

Title of Invention:

COMPOSITION FOR INHALATION

First Named Inventor/Applicant Name:

Nayna Govind

Customer Number:

26164

Filer:

Janis K. Fraser/Kristi Holmlund

Filer Authorized By:

Janis K Fraser

Attorney Docket Number: 06275-41 0US1
Receipt Date: 15-MAR-2010
Filing Date: 27-JUL-2004
Time Stamp: 10:19:01

Application Type:

U.S. Naticnal Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document ., . File Size(Bytes)/ Multi Pagas
Number Document Description File Name Message Digest | Partlzip| (ifappl.)
370388
1 06275Amendment.pdf ves 3
a1 a5i5c5e b 7 1d 230533082 20343 7]
D
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Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 2
Information Disclosure Statement (IDS) Filed (SB/08) 3 3
Warnings:
Information:
1364679
2 NPL Documents Turbiscan.pdf ho &
£S5 RedDh G adof TE T 7GA0061 1327348
bl
Warnings:
Information:
Total Files Size (in bytes); 1735067

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b}-(d} and MPEP 506}, a Filing Receipt (37 CFR 1.54) will be issuad in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEFP 1810}, a Notification of the International Application Numbar
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OQFFICE

LNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISEIONER FOR PATENTS

PO Box 1430

Alexandna, Virgina ZX313-1450

WKW ISPLo. 2oy

NOTICE OF ALLOWANCE AND FEE(S) DUE

%164 7590 1272572010 | EXAMINER |
FISH & RICHARDSON P.C. PRYOR. ALTON NATHANIEL
P.OBOX 1022 | ART UNIT PAPER NUMBER |

MINNEAPOLIS, MN 55440-1022 1616

DATE MAILED: 02/25/2010

APPLICATION NO, FILING DATE FIRS'T NAMED INVENTOR ATTORNEY DOCKET NO. CONFIEMATION NO.

10/502 685 Q7272004 Nayna Govind 06275-410US 1 7568
TITLE OF INVENTION: COMPOSITION FOR INITALATION

| APPLN. TYPE | SMALL ENTITY | IZ5UEFEE DUE | FUBLICATION FEE DUE | FREV, FAID [SSTUE FEE | TOTAL FEE(S) DUE DATE DUE

nonprovigional NG 31510 $300 $0 51810 05/25/2010

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

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE 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 PREVIQUSLY PAID ISSUE FEE TOWARD THE 1SSUE FEE NOW
DUE.

ITIOW TO REPLY TO TIIIS NOTICE:

1. Review the SMALL ENTITY status shown above.

Tf the SMALIL ENTITY is shown as YES, verify your current 1f the SMALL ENTITY is shown as N
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 the PUBLICATION FEE (f required) claiming SMALL ENTITY status, check box 5a on Part B - Feeds)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (it required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (il required). Il you are charging the [ee(s) o your deposil accounl, section "4b”
of Part B - [Fee(s) Transmittal shonld be completed and an extra copy of the form should be submitted. If an cquivalent of Part B is filed, a
request to reapply a previously paid 1ssue 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.

1L AN communications regarding this application must give the application number. Please direct all communications prior to issuance to

Mail Stop [SSUE FEE unless advised o the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. 1t is patentee's responsibility to ensure timely payment of maintenance fees when due.

Pagesllof 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable Fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2385

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate, All further correspondence including the Patent, advance orders and aofification of maintenance fees will be mailed to the current correspondence address as
indicated unless comected below or directed otherwise in Block 1, by {a) specifying a new comespondence address: andfor (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ATDRESS (Note: Use Black | for any change of address| Note: A centificate of mailing can only be used for domestic mailings of the
Feels) Transmittal. This ceniEcale cannot be used for any other accompanying
apers. Gach additional paper, such as an assignmenl or fornial drawing, must

ave its own certiticare of mailing or wansmission.

el 5 TR0 N22502010 c i of Mail T
extificate iling or Transmission
- L W ereby cerlily that Lhis Fee(s) Transmitlal is being deposited will e Unile
FISH & RICHARDSON P.C 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
P.OBOX 1022 States Postal Service with sufficient postage for first class mail in an envelope
' , addressed 1o the Mail Slog ISSUE FEE address above, or being facsimile
MINNEAPOLIS, MN 55440-1022 transmitted to the USPTO (571) 273-2885, on the date indicated below.
{Depoatar's nams: )
(Signamrz)
(Drate)
APPLICATION NO. FILING DATTE FIRST NAMED [INVENTOR ATTORNEY DOCEE T NO. CONFIEMATION NO.
1/502,685 727200 Nayna Govind 06275-410US 1 7568
TITLE OF INVENTION; COMPOSITION FOR INITALATION
| APPLN. TYPE SMALL ENTITY | 155UEFEE DUE | PUBLICATION FEE DUE | FREV. FAID ISSTE FEE TOTALFEES)DUE DATE DUE
nonprovigional NG 31510 $300 $0 51810 05/25/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PRYOR, ALTON NATHANIEL 1616 514-167000
1. Change of correspondenee address or indication of "Fee Address” (37 2, For printing on the patent front page, list
CER 1.363). {1; the names of up to 3 registered patent attorneys 1
[ change of correspondznce address {or Change of Correspendence or agents OR, alternatively,
" PTO, 37 allac
Addgess form /5B/122) auached. (2) the name of a single fiem {having as a member a 2
L “Fee Address” indication {ur "Fee Address” Indication furm registered attorney or agent) and the names of up to
PIOvsB/&7: Rev 03-02 or more recent} attached. Use of a Customer 2 registered patent attorneys or agents. It no name is 4
Number is required. hsted. no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as sel forth in 37 CHEK 3.11. Completion of this form is NOL a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and $TA'TE OR COUNTKY}

Please check the appropriate assignee category or categories (will not be printed on the patent) : (J Individual [J Corporation or other privale gronp enlity (J Government

< The following fee(s) are submitted: 4b. Paymenl of Fee(s): (Please flirst reapply any previously paid issue fee shown above}
Issue [ee D A check is enclosed.
L publication Fee {No small catity discount peemitted) J Payment by credit card. Form PTO-2038 s attached.
[ Advance Order - # of Copies (M The Director is hereby authorized to charge the required fee(s), any deficiency. or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Enlity Siatus (from status indicated above)
Q. Applicant claims SMATLL ENTITY status. See 37 CI'R 1.27. Qo Applicant is no longer claiming SMALL ENTITY status. See 37 CI'R 1.27(g)(2).

NOTE: The Issue Fee and Publicalion Fee (il required) will not be accepled [rom anyone other than the applicanl; a registered atlorney or agent; or the assignee or other parly in
inlerest as shown by the records of the United States Patent and Trademark Oftice.

Authorized Signatue Dae

Typed or printed name Registration INo.

This eollection of information is requived by 37 CLR 1,311, The information is nﬁuimd to oblain or retain a beneflt by the pablic which is to file {and by the TISPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the comipleted application form to the USFIO. Time will valﬁ* dg{vengiin upon the individual case. Any comments on the amount of time you require to complete
this torm andfor su gestions for ceducing this burden, should be senf to o ief Information Ofticer, U.S. Patent and Trademark Oftfice, 1.8, Department of Commerce, P.O.
Box 1450, Alexandma, Virginia 22313- 1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comimissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 2231314350,

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 T.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OQFFICE

LNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISEIONER FOR PATENTS

PO Box 1430

Alexandna, Virgina ZX313-1450

WKW ISPLo. 2oy

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
10/502.685 Q7272004 Nayna Govind 06275-410U5] 7568
%164 7590 1272572010 | EXAMINER |
FISH & RICHARDSON P.C. PRYOR. ALTON NATHANIEL
P.OBOX 1022 | ART UNIT PAPER NUMBER |

MINNEAPOLIS, MN 55440-1022 1616

DATE MAILED: 02/25/2010

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

The Patent Term Adjustment to date is O 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 1s 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s).

It a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing 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://pair.uspto.gov).

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

Page 3of 3
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Application No. Applicant{s}
. . 10/602,685 GOVIND ET AL.
ALTON N. PRYOR 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS 1S (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. I This communication is respensive to 1/25/10.

2. [X] The allowed claim(s) isfare 25.30-35,45-52(claims renumbered 1-15).

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

ad al by[dSome* c)[dNone of the:
1. O Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the pricrity documents have been received in this national stage application from the

International Bureau {PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE" 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. |:| CORRECTED DRAWINGS ( as ‘replacement sheets™) must be submitted.
{a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review { PTO-948) attached
1) [ hereto or 2)[] 1o Paper No./Mail Date .
(b} [ including changes required by the attached Examiner's Amendment /{ Comment or in the Cffice action of
Paper No./Mail Date __ .

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

6. [] DEPOSIT OF andfor 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. O Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper Nc./Mail Date .

3. IAH Informaticn Disclosure Statements (PTO/SB/GS), 7. X Examiner's Amendment/Comment

Paper No./Mail Date 1/25/10
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other )

{Alton N. Pryor/
Primary Examiner, Art Unit 1616

|15, Fatent and Trademark Office
PTOL-37 {Rev. 08-08) Motica oéfl. Allowability Part of Paper No.iMail Date 20100209




Application/Control Number: 10/502,685 Page 2
Art Unit; 1616

The following is an examiner’s statement of reasons for allowance: The results provided
in the specification on pages 7-9 for the stability of the instant composition overcomes any
obviousness type rejection that could have been deduced from US 20030018019, US 6309623,
WO 93/05765 and/or WO 93/11773. The claimed invention is specific to chemical components
and thc amounts thercof.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such subrmissions 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 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supcrvisor, Johann Richter can be reached on 571-272-0646. The fax phone number for the

organization where this application or proceeding is assigned 1s 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, sce http://pair-direct.uspto.gov, Should you have questions on access to the Private PAIR
systemn, 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 autormated

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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United Brates Patent and Trademark Dilice

Adbrewr. OOMMIBRSIONER FOUL FATENTS
EQ Box p4K
Alcrawiria, Vigiss 221014050

I CONFIRMATION NO. 7568

Bib Dala Sheet

FILING OR 371(c) |
DATE :

ATTORNEY
CLASS GROUP ART UNIT

424 1616
06275-410US1
RUL

O S N e T R N T R A R RO

{APPLICANTS

Nayna Govind, Loughborough, UNITED KINGDOM; A
Maria Mariow, Loughborough, UNITED KINGDOM,; N ek

SERIAL NUMBER
10/502,685

ol co“T'NUlNG DATA A el SR ARG SRR Ll R \H“‘
This application is @ 371 of PCT/SE03/00156 01/28/2003 - A

* FOREIGN APPLICATIONS steererasrensanonsen v‘( ‘
SWEDEN 0200312-7 02/01/2002 L 3\ \\ . \ ;

h Priority ciaimed ﬁv&s g

15 USC 149 (a-) mnditlons o no LoF et atir
. - . “ P i

| STATEOR |
"UNITED
KINGDOM

Composition for inhalation

10 AlFees qi
ED 1.16 Fees ( Filing )

FILING FEE {FEES: Authority has been given in Paper -0 1.17 Fees ( Pracessing Ext, of
RECEVED No. to charge/credit DEPOSIT ACCOUNT  Jltime )

1080 NO. _______ for following: 0 1.18 Fees ( tssue ) i

O Other |
D creat
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

10502685 GOVIND ET AL.
Examiner Art Unit
ALTON N PRYOR 1616
SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
each inventor 7131/08 anp
Consulted with A. Marschel: decided 103 rejection should be reinstated 1/16/08 anp
and 112 written description should be entered
Allowability Conference with Dr. Ardin Marscel and Sreeni Marschel - 8/20/09 anp
Decision was to allow the application.
INTERFERENCE SEARCH
Class Subclass Date Examiner
514 165, 463 8/25/09 anp

U.5. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

10502685 GOVIND ET AL.
“‘H“ “‘ “‘ Examiner Art Unit
ALTON N PRYOR 1616
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
514 167 ol 1| N 45 1 00 (2008.0)
& | 1 31 £ 335 (3008.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
B4 483
O Claims renumbered in the same order as presented by applicant O CPA O T.o O Riar
Final Original Final Criginal Final Qriginal Final Criginal Final Qriginal Final Original Final Crriginal Final Original
1 7 5 33 8 43
2 18 6 k1 2 50
3 19 7 35 10 51
4 20 36 11 52
5 21 37
[ 22 ki
7 23 39
8 24 40
9 1 25 41
10 26 42
11 27 43
12 28 44
13 29 12 45
14 b 30 13 48
15 3 2 14 A7
16 4 32 15 48
NONE
Total Claims Allowed:
15
{Asgistant Examiner) {Date)
fALTON N PRYOR/
Primary Examiner.Art Unit 1616 2/910 Q.G, Print Claimi(s) Q.G. Print Figure
{Primary Examiner) {Date) none none

U.5. Palent and Trademark Cffice
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NEW COMBINATION

Field of the Invention

The present invention provides a new combination of pharmaceutically 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 $,-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 beclomethasone
diproprionate, fluticasone propionate and budesonide. Of these budesonide is
advantageous because it may be given in a high inhaled dose (up to 2 mg daily) with very
low systemic effects. Long term clinical studies in adults and children have shown that

inhaled budesonide has an excellent safety profile.

Description of the Invention

Accarding to the invention there is provided a composition comprising, in an admixture:
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(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or
solvate of formoterol, or a solvate of such a salt: and

(b) a second active ingredient which is budesonide;

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

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

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

(1) 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 1:32.5.

A patient suffering from a respiratory disorder such as asthma can be treated by
administering via inhalation a composition according to the invention. Alternatively such a
patient can be treated by administering via inhalation, sequentially or separately:

(1) a dose of the first active ingredient; and

(i1) 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 1:32.5.

[t 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. WO 93/11773 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 formoterol fumarate dihydrate to budesonide of 0.06:1, i.e. a molar ratio of
1:16.3. 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 10umol (preferably 0.2 to Sumol) or from 39 to
4300ug of the second active ingredient (preferably from 86 to 2150ug), subject to the
molar ratio of the first active ingredient to the second active ingredient being within the

range of from 1:30 to 1:36.

Suitable physiologically acceptable salts of formoterol include acid addition salts derived
from inorganic and organic acids, for example the chloride, bromide, sulphate, phosphate,
maleate, fumarate, tartrate, citrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate,
4-chiorobenzoate, 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 fumarate dihydrate, the preferred daily dose
of the first active ingredient is from 4 to 100pug, more preferably from 6 to 50ug (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 6ug of formoterol
fumarate dihydrate and 200pg of budesonide, or 4.5ug of formoterol fumarate dihydrate

and 160pug of budesonide, either of which is administered up to four times a day.
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Alternatively the composition or kit of the invention comprises 12ug of formoterol
fumarate dihydrate and 400ug of budesonide, or 9ng of formoterol fumarate dihydrate and

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

Preferably the active ingredient(s) are used in admixture with one or more
pharmaceutically acceptable additives, diluents or carriers, preferably in an amount of from
50pg to 25mg per dose, more preferably in an amount of from SOpg to 10mg, most
preferably in an amount of from 100 to 2000pg. 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, e.g. a micronised, dry powder, e.g. having a
mass median diameter of less than 10pum, for example from 1 to 5um, 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 of pharmaceutically
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 of 2 medicament for use in the treatment of a
respiratory disorder, e.g. asthma. The invention also provides the use of budesonide or of
formoterol in the manufacture of a kit or of a composition according to the invention for

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

Administration may be by inhalation orally or intranasally. The ingredients are preferably
adapted to be administered from a dry powder inhaler, a pressurised metered dose inhaler,

or a nebuliser.

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 chlorofluoracarbons, hydrocarbons or hydrofluoroalkanes. Especially preferred
propellants are P134a (tetrafluoroethane) and P227 (heptafluoropropane) each of which
may be used alone or in combination. They are optionally used in combination with one or
more other propellants and/or one or more surfactants and/or one or more other excipients,

for example ethanol, a lubricant, an anti-oxidant and/or 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 pH 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 1
6 Parts by weight of formoterol fumarate dihydrate was mixed with 794 parts by weight of
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then
conditioned using the process of EP-A-717 616. 200 Parts by weight of micronised
budesonide was added to the conditioned product by mixing and homogenising with a low
pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331
and filled into the storage compartment of a Turbuhaler.

Example 2
4.5 Parts by weight of formoterol fumarate dihydrate was mixed with 835 parts by weight
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and
then conditioned using the process of EP-A-717 616. 160 Parts by weight of micronised
budesonide was added to the conditioned product by mixing and homogenising with a low
pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331

and filled into the storage compartment of a Turbuhaler.

Example 3
12 Parts by weight of formoterol fumarate dihydrate was mixed with 588 parts by weight
of lactose monohydrate. The biend was micronised using a high pressure air jet mill and
then conditioned using the process of EP-A-717 616. 400 Parts by weight of micronised
budesonide was added to the conditioned product by mixing and homogenising with a low
pressure jet 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 formoterol fumarate dihydrate was mixed with 994 parts by weight of

lactose monohydrate. The blend was micronised using a high pressure air jet mill and then
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conditioned using the process of EP-A-717 616. The mixture was then spheronised using
the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler.

200 Parts by weight of micronised budesonide was mixed with 800 parts by weight of
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then
conditioned using the process of EP~-A-717 616. The mixture was then spheronised using
the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler.

Example 5
4.5 Parts by weight of formoterol fumarate dihydrate was mixed with 995 parts by weight
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and
then conditioned using the process of EP-A-717 616. The mixture was then spheronised
using the process of EP-A-721 331 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 of formoterol fumarate dihydrate was mixed with 988 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,

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

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

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

1. A composition comprising, in admixture:

(a) a first active ingredient selected which is formoterol, a pharmaceutically
acceptable salt or solvate thereof, and a solvate of such a salt; and

{b) asecond 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 1:32.5.

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

formoterol fumarate dihydrate.

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

pharmaceutically acceptable additive, diluent or carrier.

5. A composition according to any one of the preceding claims for use in the 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 sait or solvate thereof, and a solvate of such a
salt; and
(b) a vessel containing a second active ingredient which is budesonide;
(¢} instructions for the sequential or separate administration of the first and second
active ingredients to a patient in need thereof;

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

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

fumarate dihydrate.

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

acceptable additive, diluent or carrier suitable for inhalation.

10. A kit according to any one of claims 6 t0 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 ti‘eating a respiratory disorder, which method comprises administering via
inhalation to a patient suffering from the disorder a therapeutically sffective amount of a

composition as defined in any one of claims 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

(2) adose of a first active ingredient which is formoterol, a pharmaceutically
acceptable salt or solvate thereof, and a solvate of such a salt; and

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

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

13. Use of a composition according to any one 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 formoterol, a pharmaceutically acceptable salt or solvate thereof, and a solvate
of such a salt in the manufacture of a2 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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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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USEFUL POR TREATING RESPIRATORY DISORDERS, SUCH AS ASTHMA, RHINITIS AND COPD
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Field of the 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 pulmonarv
disease (COPD). More particularly, it relates to the use of the steroidal anti-infltammatory
drug budesonide in combination with the strongly active R,R-enantiomer (preferably as the
fumarate dihydrate salt) of the long-acting bronchoditator formoterol (R,R;$,S) for the
treatment of respiratory disorders such as mild, moderate and severe asthma, rhinitis and

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

Background of the invention

The recognition more than 10 years ago of the fundamentally inflammatory nature of
asthma led to the suggestions that control of the underlying airway inflammation could
provide the key to the control of asthma at all levels of severity. Nevertheless many
patients with asthma of most levels of severity still receive no regular anti-inflammatorv
treatment and are treated only with intermittent or regular bronchedilator 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 nedocromil

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

agomnists 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 possibie 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 B2-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 B2-
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 stereoisemerism is increasingly being recognized as an issue having clinical, research
and regulatory implications. Differences in the pharmaco-dynamic and pharmacokinetic
properties of stereoisomers are well documented e.g. the pharmacological properties of
drug enantiomers can be dramatically different; one isomer may be predominantly
responsible for the desired therapeutic action and the other for the side effects. In the case
of formoterol (a mixture of R.R and 8,5), the R,R-enantiomer is about 1000 times more

potent than the S,S-1somer (see Trofast et al (1991)).

Earlier mentioned combinations of long-acting -agonists and steroids include the use of
salmeterol/beclomethasone dipropionate (US 5,208,226, Glaxo). salmeterol/fluticasone
propicnate (US 5,270,305, Glaxo) and formoterol/budesonide (US 5,674,860, Astra).

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

By this type of administration, it is possible to give a small dose and thereby minimizing

unwanted side-effects.
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Summary of the 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, thinitis and COPD.
According to the invention there is provided a pharmaceutical combination which

comprises R,R formoterol in combination with budesonide.
Detailed description of the invention

The present invention provides a novel combination therapy using the long-acting
bronchodilator R,R-formoterol (preferably as the fumarate dihydrate salt) and the

glucocorticosteroid budesonide.

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

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

(b) budesonide; and optionally

{c} one or more pharmaceuticalty 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-

formoterol i.e. R R-(N-[2-hydroxy-5-[ | -hydroxy-2-[[2-(4-methoxyphenyl)- I-methy]-

ethyl]-aminoj-ethyl]phenyl]-formamide, an adrenoceptor agonist which selectively
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stimulates 32-receptors, thus producing relaxation of bronchial smooth muscle, inhibition
of the release of endogenous spasmogens, inhibition of oedema caused by endogenous
mediators, and increased mucociliary clearance. The compound can be prepared by
methods described in “Large-Scale Synthesis of Enantio- and Diastereomerically Pure
(R,R)-formoterol” by R. Hett et al. in Organic Process Research & Development, 2 (1998),
96-99 or in “Steric Aspects of Agonism and Antagonism at B-adrenoceptors: Synthesis of
and Pharmacological Experiments With the Enantiomers of Formoterol and Their

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

The other main ingredient is budesonide i.e. 16,1 7-butylidenebis(oxy)-11,21-dihydroxy-
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 aveiding the necessity for the patient of carrying two different inhalers.

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

secure.

According to another aspect of the invention there are provided pharmaceutical
compositions comprising effective amounts of R.R-formoterol (and/or physiologically
acceptable salt and/or solvate thereof) and budesonide as a preparation for simultaneous.
sequential or separate administration by inhalation in the treatment of respiratory disorders
such as asthma, rhinitis and COPD. Reference to formoterol and salts and solvates thereof

includes all combinations of solvates and salts of formoterol such as solvates of"salts.
The invention additionally relates to the use of R,R~formotero! (and/or a physiologically

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

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

respiratory disorders such as asthma, rhinitis and COPD.

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-formoterol (and/or a

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

Suitable physiological salts of R,R-formoterol include acid addition salts derived from
inorganic and organic acids, such salts as the chloride, bromide, sulphate, phosphate,
maleate, fumarate, tartrate, citrate, benzoate, 4-methoxybenzoate, 2- or 4-hydroxybenzoate,
4-chlorobenzoate, p-toluene-sulphonate, methanesulphonate, 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 daity dose of about 0.1 pmol to about 3 pmol with a
preferred dose of about 0.1 pmol 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 of the disease (mild, moderate,

severe asthma etc).

The combination is inhaled from a nebulizer, from a pressurized metered dose inhajer 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, mannitol or glucose or any additives that wili
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give the medicament a certain taste can be added to the powdered medicament in an
amount of from 50 ug 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 pg.

One or more of the ingredients is preferably in the form of a dry powder, more preferably a
micronized dry powder, morst preferably an agglomerated micronized dry powder. As an
alternative to agglomeration, the finely divided active ingredients may be in the form of an
ordered mixture with the pharmaceutically acceptable additive, diluent or carrier. An
ordered mixture comprises fine particles of an active ingredient in association with coarse
particles of the pharmaceutically acceptaible additive, diluent or carrier. A fraction of fine
particles of carrier may also be present. The ingredients used in the invention can be
obtained in these preferred forms using methods 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 propeliants which can be used include
chlorofiuorocarbons, hydrocarbons or hydrofluoroalkanes. Especially preferred propellants
are P134a (tetrafluoroethane) and P227 (heptafluoropropane) each of which may be used
alone or in combination. They are optionally used in combination with one or more other
propellants and/or one or more surfactants and/or one or more other excipients, for

example ethanol, a lubricant, an anti-oxidant and/or 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 dihydrate

Budesonide

Example 2.

R,R-Formoterol fumarate dihydrate

Budesonide

Example 3.

R.R-Formoterol fumarate dihydrate

Budesonide

Example 4.

R,R-Formotero! fumarate dihydrate
Budesonide

Lactose monohydrate

Example 5.

R.R-Formoterol fumarate dihydrate
Budesonide

Lactose monohydrate

Example 6.
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Per dose

6 pg
100 ug

6 ug
200 ug

3 pg
100 pg

Ipg
50 pg
up to 0.5, 1,5,10,20 mg

3pg
100 pg

upto 0.5, 1,5,10,20 mg
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R.R-Formoterol fumarate dihydrate
Budesonide

Lactose monohydrate

Example 7.

R.R-Formoterol fumarate dihydrate
Budesonide

Oleic acid (based on propellant)
Ethanol (based on propellant)
Propellant P134a

Example 8.

R,R-Formoterol fumarate dihydrate
Budesonide

Oleic acid (based on propellant)
Ethanol (based on propellant)
Propellant P227/P134a (15/85)

Example 9.

PCT/SE0/00418

3png
200 pg

upto 0.5, 1,5, 10,20 mg

3pg

100 ug

0.005 %

1.5%

up to 25, 50 or 100 ul

6 pg
200 pg
0.01 %
1.5 %

up to 25, 50 or 100 pl

2.6 parts of R,R-formoterol fumarate dihydrate and 896.8 parts of lactose monohydrate
were mixed in a tumbling mixer to an evenly distributed mixture, whereafier the mixture
was micronized in a spiral jet mill using a pressure and feeding suitable to obtain a particle
size of less than 3 um. The micronized particles were then treated using a method described
in WO 95/05805 to remove amorphous regions in their crystal structure. 98 parts of
micronized budesonide were added and the mixture was remicronized at a lower pressure
int 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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again, spheronized once more before final sieving (0.8 mm mesh size) to give a powder

suitable for an inhaler.

Example 10.

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

formoterol fumarate dihydrate, 798.8 parts of micronized lactose monohydrate and 196

parts of micronized budesonide.
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Claims.

1. A pharmaceutical combination which comprises:
(a) R,R-formoterol, or a pharmaceutical acceptable salt or solvate thereof,
(b) budesonide; and optionally

one or more pharmaceutically acceptable additives, diluents or carriers.

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

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

3. A pharmaceutical combination according to claim 1 or 2 in which the R,R-

formoterol is in the form of the fumarate dihydrate salt.

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

combination is fixed and given in admixture.

5. A pharmaceutical combination according to any one of claims 1 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 and/or one or more excipients.

7. A pharmaceutical combination according to claim 6 in which the propellant is
HFA 227.
8. 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 FORMOTERQL AND BUDESONIDE

The present invention is concerned with combinations of (R,R)-formoterol and
budesonide, particularly compositions containing a combination of (R,R)-
formotero! and budesonide and the use of such compositions in medicine,
particutarly in the prophylaxis and treatment of respiratory diseases.

Formoterol, i.e. 2"-hydroxy-5"-[{RS)-1-hydroxy-2{[{RS)-p-methoxy-o-
methylphenethyllamino}ethyl]formanifide, particularly its fumarate salt is a well-
known adrenoreceptor agonist which is now used clinically in the treatment of '
bronchial asthma and related disorders. Formoterol includes two asymmeiric
centres and in a particular form exists as the (R,R)- isomer. The (R,R) isomer of
formoterol has been described previously, for example, in WO88/21175 and-
US5795564.

DE 2,323,215 and US 3,929,768 describe budesonide i.e. (113,16a)-16,17-
[butylidenebis{oxy)}-11 21 -dihydroxypregna-1,4-diene-3,20-dione, salts thereof
and pharmaceutical formulations thereof. Budesonide is an anttinflammatory
corticosteroid, which is now used clinically in the treatment of bronchial asthma -
and related disorders.

WO 9311773 de;cribes combinations of budesonide and formoterol but is silent
as to the wility of (R,R)-formoterol.

Aithough (R,R)-formoterol fumarate and budesonide are effective therapies,
there exists a clinical need for asthma therapies having potent and selective
action and having an advantageous profile of action. :

Therefore, according to the present invention there is provided a combination of
(R,R)-formoterol or a pharmaceutically acceplable sali, solvate, or
physiologically functional derivative thereof and budesonide or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof.
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It wili be appreciated that the compounds of the combination may be
administered simuitaneously, either in the same or different pharmaceutical
formulations or sequentially. If there is sequential administration, the delay in
administering the second compound should ot be such as to lose the beneficial
therapeutlc effect of the combination.

According to a further aspect of the present invention, there is provided a
pharmaceutical formulation comprising (R,R)-formoterol or a pharmaceutically
acceptable salt, solvate, or physiologically functional derivative thereof and
budesonide or a pharmaceutically acceptable salt, solvate, or physiologically
functional derivative thereof, and a pharmaceutically acceptable carrier or
excipient, and optionally one or more other therapeutic ingredients. According to
a preferred aspect of the present invention, there is provided a pharmaceutical
formulation comprising (R,R)-formoterol fumarate and budesonide, and a
pharmaceutically acceptable carrier or excipient, and optionally one or more
other therapeutic ingredients. In the most preferred aspect, the above
pharmaceutical formulations are suitable for administration by inhalation.

It is to be understood that the present invention covers all combinations of -
particular and preferred aspecis of the invention described herein.

By the term “physioclogically functional derivative” is meant a chemical derivative
of (R,R)-formoterol or budesonide having the same physiclogical function as the
free compound, for example, by being convertible in the body thereto. According
to the present invention, examples of physiologically functional derivatives
include esters,

Suitable 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, suiphuric, citric, -
tartaric, phosphoric, lactic, pyruvic, acetic, trifluorcacetic, succinic, oxalic,
fumaric, maleic, oxalcacetic, methanesulphoni_c, ethanesulphonic, p-
toluenesulphonic, benzenesulphonic, isethionic, and naphthalenecarboxylic,
such as 1-hydroxy-2-naphthalenecarboxylic acids.
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3
Pharmaceutically acceptablé esters of (R,R}-formoterol or budesonide may have _

a hydroxy! group converted to a Csalkyl, aryl, aryl Cy.s alkyl, or amino acid
ester.

As mentioned above, both (R,R)-formoterol and budesonide and their
pharmaceutically acceptable salts, solvates, and physioiogicany functional
derivatives have been described for use in the treaiment of respiratory diseases.
Therefore, formulations of (R,R)-formoterol and budesonide and their
pharmaceutically adceptable salts, solvates, and physiologically functional
derivatives have use in the prophylaxis and treatment of clinical conditions for
which a selective Br-adrenoreceptor agonist and/or an antiinflammatory
corticosteroid is indicated. Such conditions include diseases associated with
reversibie airways obstruction such as asthma, chronic obstructive pulmonary
diseases (COPD) (e.g. chronic and wheezy bronchitis, emphysema), respiratory
tract infection and upper respiratory tract disease.

Accordingly, the present invention provides a method for the prophylaxis or
treatment of a clinical condition in a mammali, such as a human, for which a
seleclive fr-adrenoreceptor agonist and/or antiinftammatory corticosteroid is
indicated, which comprises administration of a therapeutically effective amount
of a combination of {R,R)-formoterol or a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof and budesonide or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof. The present invention further provides a method for the prophylaxis oy
treatment of a clinical condition in a mmammal, such as a human, for which a
selective B2-adrenoreceptor agonist and/or antiinflammatory corticesteroid is
indicated, which comprises administration of a therapeutically effective amount
of a pharmaceutical formulation comprising (R,R)-formoterol or a
pharmaceutically acceptable salt, solvate, or physioclogically 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
pharmaceduticai formulation comprising (R,R)-formoterol fumarate and
budesonide, and a pharmaceutically 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 airways obstruction such as
asthma, chronic obstructive pulmonary disease (CORPD), respiratory tract
infection or upper respiratory tract disease.

in the alternative, there is provided a combination of (R,R)-formoterof or a
pharmaceutically acceptable salt, solvate, or physiclogically 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
p-adrenoreceptor agonist and/or antiinflammatory corticosteroid is indicated. In
particular, there is provided a pharmaceutical formulation comprising (R,R)-
formoterol or a pharmaceutically acceptable salt, sclvate, or physiologically
functional derivative thereof (suitably, (R,R)-formoterol fumarate) and
budesonide or a pharmaceutically acceptable salt, solvate, or physiclogically
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 pz-adrenoreceptor agonist and/or
antiinflammatory corticosteroid is indicated. In a preferred aspect, the invention
is concerned with the prophylaxis or treatment of a disease associated with-
reversible airways obstruction such as asthma, chronic obstructive pulmonary
disease (COPD), respiratory tract infection or upper respiratory tract disease.

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

~ acceptable salt, solvate or physiologically functional derivative thereof which is

required to achieve a therapeutic effect will, of course, vary with the particular
compound, the route of administration, the subject under treatment, and the
particular disorder or disease being treated. As a monotherapy, (R,R)-formoterol
fumarate is generally administered to aduit humans by aerosol inhalation at a
dose of 12mcg or 24mcg twice daily. As a monotherapy, budesonide is
generally administered to adult humans by aerosol inhalation at a dose of from
200meceg to 1.6mg daily, taken as 2 divided doses: '

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

administered as ihe raw chemical, it is preferable to present them ag a
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pharmaceuticat formulation. When the individual compounds of the combination
are administered separately, they are generally each presented as a
pharmaceutical formulation as described previously in the art.

Pharmaceutical formuiations 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 aiways has access to the package insert contained in the patient pack,
normally missing in traditional prescriptions. The inciusion of a package insert
has been shown to improve patient compliance with the physician's instructions
and, therefore, lead generally to more successful treatment. It will be
understood that the administration of the combination of the invention by means
of a single patient pack, or patient packs of each component compound, and

~ containing a package insert insiructing the patient to the correct use of the

invention is a desirable additional feature of the invention.

Hereinafter, the term “active ingredients” means (R,R)-formoterol or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof, preferably (R,R)-formoterol fumarate, and budesonide, or a
pharmaceutically acceptable salt, solvate, or physiologically functional derivative
thereof.

Suitabiy, the pharmaceutical formulations which are suitable 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)-formoterol of 10mcg to 150mcg, preferabiy 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 anﬁ-inﬂammatory agents such as other
corticosteroids (e.g. fluticasone propionate, beclomethasone dipropionate,
mometasone furoate, or triamcinolone acetonide), or NSAIDs (e.g. sodium
cromoglycate, nedocromit sodium, PDE-4 inhibitors, leukotriene antagonists,
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INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and
adenosine 2a agonists), or other B,-adrenoreceptor agonists (such as
salbutamol, salmeterol, fenoterol or terbutaline and sailts thereof), or
anticholinergic agents (such as ipratropium, or tiotropium).

The formulations include those suitable for oral, parenteral (including
subcutaneous, intradermal, intramuscular, intravenous and intraarticular),
intranasal, inhalation (including fine particle dusts or mists which may be
generated by means of various types of metered dose pressurised aerosols,
nebulisers or insufflators), rectal and topical (including dermal, buccal, sublingual
and intraocular) administration although the most suitable route may depend
upon for example the condition and disorder of the recipient. The formulations
may conveniently be presented in unit dosage form and may be prepared by any
of the methods well known in the art of pharmacy. All methods include the step
of bringing the active ingredients into association with the carrier which
constitutes one or more accessory ingredients. In general the formulations are
prepared by uniformly and intimately bningihg into association the active
ingredients with liquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.

Formulations for inhalation include powder compositions which will preferably
contain Iact'ose, and spray compositions which may be formulated, for exampie,
as agueous solutions or suspensions or as aerosols delivered from pressurised
packs, with the use of a suitable propellant, e.g. dichlorodifluoromethane,
trichloroflucromethane, dichlorotetrafluoroethane, 1,1,1,2,3,3,3~
heptafluoropropane, 1,1,1,2-tetraflucroethane, carbon dioxide or other suitable
gas. Suitable aerosol formutations include those described in EP 0372777 and
WO93/11743. For suspension aerosols, the active ingredients should be
micronised so as to permit inhalation of substantially all of the active ingredients
into the lungs upon administration of the aerosol formulation, thus the active
ingredients will have a particle size of less than 100 microns, desirably less than
20 microns, and preferably in the range 1 to 10 microns, for example, 1to 5.
microns.

100



10

15

20

25

30

35

WO 01/78737 PCT/GB01/01628

7

Intranasal sprays may be formulated with agueous or non-agueous 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

. containing.a 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 particie size of iess 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 salts, isotonicity
adjusiing 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 an appropriate fraction thereof, of the
active ingredient. Thus, in the case of formutations designed for delivery by
metered dose pressurised aerosols, one actuation of the aerosol may deliver
half of the therapeutically effective amount such that two actuations are
necessary to deliver the therapeutically effective dose.

It should be understood that in addition to the ingredients particularly mentioned
above, the formulations of this invention may include 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 foIIoWing Examples are given by
way of illustration.
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EXAMPLES
-+ A: Metered Dose Inhalers

_ Example 1
5
. Per actuation
(R, R)-formotero! fumarate 24 microgram
Budesonide . 200 microgram
1,1,1,2-Tetrafluoroethane to 75.0mg
The micronised active ingredients are weighed into an aluminium can, 1,%,1,2-
tetrafluoroethane is then added from a vacuum fiask and a metering valve is
crimped into place.
10
Similar methods may be used for the formulation of Example 2:
Example 2
Per actuation
{R,R)-formoterol fumaraie 12 microgram
Budesonide 100 microgram
1,1,1,2-Tetrafluorcethane to 75.0mg
15
B: Dry Powder Inhalers
Example 3
Per cartridge or blister
{R,R)-formoterol fumarate 24 microgram
Budesonide 200 microgram
Lactose Ph. Eur. to 12.5mg
or to 25.0mg
20
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. The active ingredients are micronised and bulk biended 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 may-be used for the formulations of Example 4:

Example 4

Per cariridge or blister

{R,R)-formoterol fumarate

12 microgram

Budesonide

100 microgram

Lactose Ph. Eur,

to 12.5mg
or to 25.0mg
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Claims

10

A pharmaceutical formuiation comprising (R, R)-formoterol or a
pharmaceutically acceptable salt, solvate, or physiologicaily functional
derivative thereof and budesonide or a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof , and a
pharmaceutically acceptable carrier or excipient, and optionally one or
more other therapeutic ingredients.

A pharmaceutical formulation comprising (R,R)-formoterol fumarate and
budesonide, and a pharmaceutically acceptable carrier or excipient, and
optionally one or more other therapeutic ingredients.

A pharmaceutical formulation according to claim 1 or claim 2 which
comprises another corticosteroid, another Bx-adrenoreceptor agonist or
an anticholinergic agent.

. A pharmaceutical formulation according to claim 3, wherein the other pz-

adrenoreceptor agonist is salbutamol, salmeterol, fenoterol, terbutaline,
or a salt thereof.

A pharmaceutical formulation according to claim 3 wherein the

anticholinergic agent is ipratropium or tiotropium.

A pharmaceutical formulation according to any of claims 1 to 5 wherein
the amount of (R,R)-formotercl per unit dose is from 87 micrograms to
about 150 micrograms.

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

the amount of budenoside per unit dose is from above 1.3mg to about
1.6mg.

A pharmaceutical formulation according to any one of claims 1to 7
which is suitable for administration by inhalation.
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10.

11.

12.

13.

11

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

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-
tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoropropane or mixtures thereof
as propellant.

A method for the prophylaxis or treatment of a clinical condition in a
mammal, such as a human, for which a selective p,-adrenoreceptor

" agonist and/or 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.

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

disease associated with reversible airways obstruction such as asthma,
chronic obstructive pulmonary disease (COPD), respiratory tract
infection or upper respiratory tract disease.

A Rotahaler, Diskus or Diskhaler inhaler containing a formutation
according to any of claims 1 to 8.
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Applicant : Nayna Govind et al. Attorney’s Docket No, 06275-0410U81
Serial No. : 10/502,685

Filed : July 27, 2004

Page 22

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% w/w. Preferably the PVP is

PVP K25 (PVP having a nominal K-value of 25-an-approximate melecular weight 0£30.000),

(IT)  Please add the following new paragraph after the paragraph ending at page 2, line 33:

BRIEF DESCRIPTION QF THE DRAWINGS

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

up.

FI1Gs. 2-3 are graphs showing the averages of QSCAR data {lower sensor) for

formulations in HFA 227 containing 4.5 ug formoterol: 0.3% w/w PEG 1000: 0.0001% - 0.05%
wiw PVP K25; and 160 pg budesonide (FIG. 2) or 80 ug budesonide (FIG. 3).

FiGs. 4-6 are graphs showing the averages of Turbiscan data for formulations in HFA
227 containing 4.5 ng formoterol: 0.3% w/w PEG 1000; 0.0001% - 0.05% w/w PVP K25: and
160 g budesonide (FIG. 4}, 80 pg budesonide (FIG. 5). or 40 ug budesonide (FIG. 6).

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

formulations containing 4.5 pg formoterol; 160 pg budesonide; and 0.1%, 0.3%, or 0.5% w/w
PEG 1000.

FIG. 8 is a graph showing the averages of Turbiscan data for formulations in HFA 227
containing 80 ng budesonide; 4.5 ug formoterol; 0.0001% PVP K25: and 0.005% - 0.5% w/w
PEG 1000.

FIGs. 9-11 are a scries of digital photographs, taken after standing times of 0 seconds
(FIG. 9), 30 seconds (FIG. 1Q), and 60 seconds (FIG. 11), of suspensions in HFA 227 containing
budesonide (160 pg/actuation); formoterol (4.5 ug/actuation); 0.3% PEG 1000: and PVP K25 at
0.0001%, 0.0005%, 0.001%, 0.01%, 0,03%, and 0.05% w/w.

F1Gs. 12-14 are a series of digital photographs, taken after standing times of 0 seconds
(FIG. 12). 30 seconds (FIG. 13), and 60 seconds (FIG. 14), of suspensions in HFA 227
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Applicant : Nayna Govind et al. Attorney’s Docket No. 06275-0410U81
Serial No. : 10/502,685

Filed : July 27, 2004

Page 03

containing budesonide (80 pig/actuation); formoterol (4.5 pg/actuation):; 0.3% PEG 1000: and
PVP K25 at 0.0001%, 0.0005%, 0.001%, 0.01%, 0.03%, and 0.05% w/w.

FIGs. 15-16 are digital photographs, taken after standing times of 0 minutes (FIG. 15)

and 10 minutes (FIG. 16), of suspensions in HFA 227 containing budesonide (80 wg/actuation};
formoterol (4.5 ng/actuation); 0.001% PVP K25: and PEG 1000 at 0.005, 0.05. 0.35, and 0.5%

W/W.

(I}  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,-15,30,and-60-secends 0, 30, and 60 seconds

standing time.
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Applicant : Nayna Govind et al. Attormey’s Docket No, 06275-0410U81
Seriat No. : 10/502,685

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 formoterol fumarate
dihydrate, budesonide, 1,1,1,2,3,3,3-heptafluoropropane (HFA227), PVP K25 (polyvinyl

pyrrolidone with a nominal K-value of 25 an-approximate-melesular weight £36;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 K25 is present at a
concentration of 0.001% w/w, and the PEG-1000 is present at a concentration of 0.3% w/w.

26—29 (Canceled)

30. (Onginal) 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

budesomde is the 22R-epimer.
32. (Origmal} A method of treating symptoms of a respiratory disorder, comprising
administering to a patient the pharmaceutical composition aceording 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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Filed : July 27, 2004

Page : 5

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

35. (Original) The method of ¢laim 32, wherein the respiratory disorder 1s COPD.

36 — 44 (Canceled)

45. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,
budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate dilydrate is
present at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 1
mg/ml, the PVP K25 is present at a concentration of 0.001% w/w, and the PEG-1000 is present

at a concentration of 0.3% w/w.

46. (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 of 0.001% w/w, and the PEG-1000 is present

at a concentration of 0.3% w/w.

47. (Onginal) A pharmaceutical composition comprising formoterol fumarate dihydrate,
budesonide, HFA227, PVP K235, 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% w/w, and the PEG-1000 is present

at a concentration of 0.3% w/w.

48. (Original) A pharmaceutical composition comprising formoterol fumarate dihydrate,
budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate diltydrate 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% w/w,
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49. (Original) The method of claim 32, wherein the concentration of budesonide is 1

mg/ml.

50. (Original) The mcthod of claim 32, wherein the concentration of budesonide is 2
mg/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 budesonide is 8
mg/ml.
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Applicant : Nayna Govind et al. Attomey’s Docket No, 06275-0410U51
Serial No. : 10/502,685

Filed : July 27, 2004

Page 7

REMARKS

Interview Summary:

Applicants thank the Examiner for telephoning Applicants’ undersigned representative on
October 19, 2009, to indicate consideration of the references cited in the Form PTQ-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 Noventber 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 of PVP’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 1-24, 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 of ordinary 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. Attorney’s Docket No. 06275-0410U8]
Serial No. : 10/502,685

Filed ; July 27, 2004
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As the initialed version of Form 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. Attorney’s Docket No, 06275-0410USI
Serial No. @ 10/502,685

Filed : July 27, 2004

Page P 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(¢). Please apply any other charges or credits to Deposit Account
No. 06-1050 referencing Attormey Docket No. 06275-0410US1,

Respectfully submitted,

T
Date: MOM 72/2007 ‘ M Ads Su.f

ﬁVL Janis K. Fraser, Ph.D., ].D.
cg. No. 34,819
Fish & Richardson P.C. ///R

Customer No. 26164
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22288584.doc
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Attomiey’s Docket No.: 06275-0410US81 /7 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. ArtUnit : 1616
Serial No. : 10/502,685 Examiner : Alton Pryor
Filed : July 27, 2004 Conf. No. : 7568
Notice of Allowance Date: September 9, 2009
Title : COMPOSITION FOR INHALATION
MAIL STOP RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Applicants request consideration of the references listed on the attached PTQ-1449 form.
Under 37 C.F.R. § 1.98 (a)(2)(ii}, only copies of foreign patent documents and/or non-patent
literature are enclosed.

This statement is being fited 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 Attomey Docket No.

06275-0410US1.

Respectfully

e Noeahe 12, Ly Wa A)r  SO08

Janis K. Fraser,'Ph.D‘, 1.D.

Reg. No. 34,819
Fish & Richardson P.C. ’/b'

Customer No.: 26164
Telephone: (617) 542-5070
Facsimile: (617) 542-8906

21887563.doc

CERTIFICATE OF MAILING BY EFS-WER FILING

I herehy certify that thiz paper was filed with the Patent and Trademnark
Office using the EF3-WEB system on this <ate: 4,_};1 v Za? o0 009
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Intellectuelle Intellectual Property
du Canada Office (11)%21) 2 338 753
dindsite Ganada Industy Canada 12 BREVET CANADIEN
CANADIAN PATENT
(13 C
{86) Date de deépdt PCT/PCT Filing Date: 1899/07/22 (51 CLInt./Int.Cl. AEIK 9/12(2006.01),
(87) Date publication PCT/PCT Publication Date: 2000/02/10 CO9K 3/30(2006.01)
- ) {72) Inventeurs/inventors:
(45) Date de délivranceflssue Date: 2006/11/21 KELLER, MANFRED, DE:
(85) Entrée phase nationale/Mational Entry: 2001/01/23 HERZOG, KURT, CH;
(86) N° demande PCT/PCT Application No.: CH 1999/000337 MULLER-WALZ, RUDI, DE;

KRAUS, HOLGER, CH

(73) PropriétairefOwnar:
JAGO RESEARCH AG, CH

(74) Agent: FETHERSTONHAUGH & CO.

{87) N° publication PCT/PCT Publication No.: Z2000/006121
(30} Priorité/Priority: 1998/07/24 (CH1585/98)

(54) Titre : FORMULATIONS POUR AEROSOLS A USAGE MEDICAL
(54) Tile: MEDICINAL AEROSOL FORMULATIONS

{57y Abrégéi/Abstract:

A pressure-liquefied propellant mixture for aerosols, comprising dinitrogen monoxide and a hydrofluoroalkane having 1 to 3 carbon
atoms, in particular 1,1,1,2-tetrafluoroethane andfor 1,1,1,2.3,3,3-heptalluoropropane, makes possible an improvement in the
wetting properties of pharmaceutically active compounds, whereby the formulation prablems existing with hydroflucroalkanes can
be overcome with respect to suspension and solution aerosols and thus improved medicinal aerosol formulations can be obtained.
With the aid of dinitrogen monaxide, 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 oxidation-sensitive active
compounds. If desired, the propellant mixture can additionally contain carbon dioxide.
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CA 02338733 2001-01-23

Abhstract

AR pressure-liquefied propelliant mixture for
aerosols, conprising dinitrcegen moncxide and a
hydrofluoroalkane having 1 to 3 carbon atoms, in
particular 1,1,1,2-tetrafluoroethane and/or
1,1,1,2,3,3,3-heptafluoropropane, makes possible an
improvement in the wetting properties of
pharmaceutically active compounds, whereby the
formulation problems existing with hydroflucorcalkanes
can be overcome with respect to suspension and solution
aerosols and thus improved medicingl aercsol
formulations c¢an be cbtained. 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
hydrcflucroalkanes, to improve the storage stability of
oxidation~sensitive active compounds. If cesired, the
propellant mixture can additionally contain carbon
dioxide.
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T

Medicinal aerosol formulations

The present invention relates to a pressure-
ligquefied propellant mixture based on hydrofluoro-
alkanes, the use of this propellant mixture in aerosol
formulations, and a process for the preparation of the
aerosol formulations.

Many gases, such as carbon dioxide and
nitrogen, can indeed be liquefied under pressure, but
are not suitable as propellants for metered-dose
aercsols, because the internal pressure in the
container decreases very dreatly as it becomes more
enpty. For this reason, only those propellants are used
for medicinal metered-dose aerosols, which propellants
can be ligquefied at room temperature and in any case
only lead to a slight decrease in the internal pressure
in the c¢ontainer when the contents are successively
removed hy spraying. These include the short-chain
alkanes, such as propane, butane and iscbutane, and the

chlorofluorocarbons (CECs}), such as
trichloroflucromethane {F11), dichlorodifluoromethane
{(F12; and 1,2-dichloro-1,1,2,2-tetrafluorcethane
{F1l4d).

WO-A-93/17665 in fact discloses a method for
the administration of physiolcogically active compounds,
in which a supercritical liquid scolution is formed from
a supercritical liquid solvent and the active compound
and this is then converted into the subc¢ritical range.
The supercritical solvent used was carbon dioxide, it
being stated that, in addition to carbon dioxide,
dinitrogen oxide, chloroflucrocarbons such as
dichlorodifluorcmethane and trichlorofluoromethane,
xenon, sulfur hexaflucride, ethancol, acetone, propane,
water and mixtures thereof are suitable.

In Research Disclosure (1978}, 170, 58,
XP-002090730, it was further mentioned that some
fluorocarbon and chlorofluorocarbon propellants can be

used in aerosol products such as hairsprays, deodorants
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and antiperspirants as co-propellants together with
carkon dioxide or dinitrogen monoxide. The
2,2-dichlero-1,1,1~-trifluoroethane (F123),
1,2-dichloro-1,1-diflugrgethane {F132b;, 2-chloro-
1,1,1-trifluorcethane {F133a}, 1,1-dichloro-
1-fluoroethane {Fl41lb) and l-chloro-1,l1-diflucrocethane
(F142k} mentioned as examples are chlorinated and,
moreover, not very customary propellants. A hairspray
in which trifluoromonochloroethane (F133a) tfogether
with carbon dioxide and/or dinitrogen monoxide 1is used
as a propellant mixture 1s also disclosed in
Us-4-4 397 836.

On acccunt of the ozone problem caused by the
elimination of free-radical chlerine atoms from CFCs,
in the Montreal Agreement many countries came to an
understanding that they would no longer use CFCs as
propellants in future. Suitable CFC substitutes for the
medicinal field are fluorinated alkanes (in the context
of the present invention also designated as HFA),
especially 1,1,1,2-tetrafluoroethane {(HFA 134a) and
1,1,1,2,3,3,3-heptafliuorcpropane (HFA 227}, as these
are inert and have a wvery low toxicity. On account of
their physical properties, such as pressurs, density,
etc., they are particularly suitable for replacing CKCs
such as Fll, Fl12 and Fl1l4 as propellants in metered-
dose aerosocls.

Us-A-4 139 607, on the other hand, proposed a
propellant system formed from liquefied
bis(difluoromethyvl} ether and gaseous carbon dioxide,
which in contrast to combinations of carbon dioxide
with other known propellants such as trichlero-
fluoromethane or methylene chloride should afford
satisfactory aerosol samples, but, however, has not
been accomplished. The document in fact mentions that
cther propellants such as dinitrocgen monoxide,
hydrocarbons and fluorohydrocarbons or licuid carriers,
such as ethanol, perchloreethylene, trichloroethylene,
acetone, amyl acetate, water and the like, can be added
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to the propellant system; the disclosed formulations,
however, mostly contain about 50% of ethanol. In
Derwent Abstract AN 89-184245, it is only stated that
in aercsol pressure packs for the administration of
medicaments instead o¢f CFCs, hydrocarbons, such as
butane and pentane, other compressed gases, such as
carbon dioxide, dimethyl ether, niftrogen znd dinitrogen
oxide, or fluorohydrocarbons could alsoc be used.
Medicinal aerosol preparations containing
hydroflucroalkanes such as HFA 134a are already
embraced by the teaching of US-A-2 8¢§ 691 and
UsS-A-3 014 844 and disclosed in DE-A-2 736 500 and
EP-A-0 372 777. Examples of formulations containing
HFA 227 are found, for example, in WO-A-91/11485,
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 hvdrofluorgoalkanes such as
HFA 134a and HFA 227, because a chain extension and the
substitution of the c¢hlorine atoms by fluorine atonms
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 fo administer
pharmaceutical substances such as isoprenaline and
epinephrine (cf. US-A~2 B68 691} as an aerosol. It was
therefore obvious to improve not only the solubility of
CFCs, but also that of HFAs, by addition of ethancl.
Examples of this are found in the technical literature
and Iin wvarious patent applications. Alternatively to
this, there are a number of developments of pressure-
ligquefied aercoscl preparations containing HFA 134a
and/or HFA 227 which use propellant-soluble excipients,

such as fluorinated surface-active substances
(WO-A-91/04011), mono- or diacetylated glycerides
(EP-A-0 504 112) or polyethoxylated compounds
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{(WDO-R~92/00061}, which can be dissolved in the
necessary amount in the two propellants even without
addition of ethannl.

For CFC-free medicinal aerosol preparations
having a high vapor pressure, the propellant preferably
used today is usually HFA 134a (vapor pressure about
& bar at 20°C) and for theose with a lower wvapor
pressure it is HFA 227 {vapor pressure about 4.2 bar at
20°C). Both propellants differ with respect tCo 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 impecrtance for suspensions. If the active compound
has a higher density than the propellant, sedimentation
occurs; if its density 1s lower, flotaticr occurs. To
solve the problem, it 1is therefore suggested under
certain circumstances to use propellant mixtures
and/or, to lower the density, to add cosolvents such as
ethanol, diethyl ether or other low=boiling solvents or
propellants such as n-butane. A significant
disadvantage of the hydroflucrocalkanes is their
relatively low dissolving power in comparison with
CFCs, in particular in comparison with Fll. The solvent
properties decrease with increasing chain length in the
sequence Fl1 > 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 bke dissolved in the customary corncentrations
(welght ratios of typically approximately 1:2 te 1:20,
based on the active compound) by addition of polar
so_vents without increasing the hydrophilicicy.

It is generally known that in thes case of
suspension formulations only active compound particles
which are smaller than 6 pm are respirakle. For the
desired depesition thereof in the lungs, these must
therefore be comminuted or micronized before processing
by means of special procedures, such as using pinned-
disk, ball or air-jet mills. A grinding process as a
rule leads to an increase in surface area, which is
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accompanied by an increase in the electrostatic charge
of the micronized active compound, on account of which
the flow behavicur and the active compound dispersion
is usually impaired. As a result of the interfacial and
charge activities, there is often an agglcmeration of
active compound particles or alternatively adsorption
of active compound at interfaces, which becones
conspicuolus, for exanmple, in the accumulation on
equipment or container surfaces.

In aerosol preparations in which the active
compound is present suspended in liquefied propellant,
adsorption or ring formation in the container can occur
at the place where the liguid phase changes into the
gas phase. Without wetting the micronized active
compound particles or conducting away charges and
modifying their surface properties, problems can occur
during dispersion or suspension, in the
hydrofluoroalkanes menticned. The lack of wetting or
dispersion o0f the active cowmpound particles also
results in these in many cases having a high adsorption
tendency and adheriny to surfaces, such as the
container inner wall cor the valve, which then leads to
an underdosage and to a poor dosage accuracy from puff
of spray to puff of spray. In the case of suspensions,
it is therefore necessary as a rule to add a surface-
active substance or a glidant in order to lower the
adsorption at interfaces, to stabilize the suspensions
and to ensure the dosage accuracy. A change or
reduction in the proportion of the inhalable,
respirable particles, the so-called fine particle
fraction (FPF) or fine particle dose (FPD), occurring
in the course of storage, which leads te a decrease in
the activity of the HFA preparation, is particolarly
problematical.,

To overcome the problems presented above, as a
rule surface-active substances are therefore added, as
were already used earlier in the CFC-centaining

formulations. Alternatively to this, in certain cases a
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modification of the surface properties by means of
various measures (e.g. coating) may help to minimize
these undesired effects. Because, however, surface-
active agents such as oleic acid, sorbitan tricleate
and lecithin only dissolve inadequately in
hydrofluorcalkanes such as HFA 134a and HFA 227, 1in
many cases ethanol is or must be added as a cosolvent
so that the pharmaceutical technology proklems 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
of active compound, especially in the «c¢ase of
suspensions. Moreover, a “wet spray” can undesirably be
obtainad, because the propellant evaporates much more
rapidly than ethanol. In addition, however, as a result
of the increase in solubility during storage, the
active compounds can also start to dissolve, which then
leads to crystal growth and thus, in turn, to a
reduction 4in the amcunt of inhalable, respirable
particles, the so-called fine particle decse (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 {(MSLI} or the B8-stage Andersen cascade
impactar (ACI), which are described in Chapter <601> of
the United States Pharmacopeia (UsP) or in the
Inhalants Monograph of the European Pharmacopeia (Ph.
Eur.) are suitable. Using these apparatuses, the
aerodynamic deposition behaviour of the aerosol cloud
can be investigated in the laboratory (in wvitro). By
means of a “log-probability plot” (logarithmic
representation of the probability distribution}, the
mean aerodynamic particle diameter {(Mass Median
Aerodynamic Diameter (MMAD))} of aerosol preparations
can then be calculated. From this, it can be deduced
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whether the active compound is more 1likely 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 emphty
the container a “head space” effect occurs as follows:
the proportion of ethanocl, 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
beccmes more  empty, the concentration ratic 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 pm} 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 conparisen to
HFA 227, which 1is 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 aercscl cloud.
Splution aerosols having a low ethanol content
therefore as a rule have a smaller MMAD ({0.8-1.5 um)
than suspension aerosols (2-4 pm), when using fine

atomizing nozzles. This is connected with the fact that
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droplets are generated as an aerosol cloud in the case
of solution aerosols and particles in the case of
suspensicn aerosols. |

For the topical application of active compounds
in the area of the bronchi and bronchicles, particle
sizes of about 2-4 uym are advantageous, as are
customarily achieved with suspension formulations.
Smaller particles which pass into the alveolar area are
partly exhaled (< 0.5 pm) or pass into the systfemic
circulation by absorption. It follows from this that
aerosol preparations for systemic application should
favourably have particle sizes of about 0.5 pm - 2 um,
where, for example, a monodisperse aerosol having a
very high proportion of particles in the range of about
1 pm would be particularly advantageous. Depending on
the desired site of deposition, a smaller or larger
MMAD &and, if appropriate, a monodisperse distribution
spectrum are therefore preferred. The following holds
with respect to the aerodynamics: the greater the mass
of the particles the greater their tendency to fly on
in a straight line. It results from this that if there
is a change in the direction of flow, impaction of
particles occurs. It is known from deposition studies
that even in the case of an optimum inhalation maneuver
only about 20% of the particles emitted from a metered-
dose aerosol pass into the lungs and almost 80% impact
in the oropharynx.

In the case of ethanol-containing solution
aerosols, unfortumately there are frequently problems
concerning the active compound stabiiity. Active
compounds, such as fenoterol and salbutamol are
affected by this, which is why such active compounds
have preferably been formulated as suspensions until
now. To reduce their solubility in the propellant
mixture, the polar salts such as fenoterol hydrckromide
are also frequently employed.

The invention is therefore based on making
available a propellant system with which:
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- — active compounds can be better wetted;

- suspension aerosels having improved suspension and
shelf-life properties can be prepared;

- solution aerosols having improved storage stability
and lower addition of ethanol can be prepared:;

— the dosage accuracy can be improved:

- the particle size distribution spectrum and the MMAD
can be better adjusted; and/or .

- the fine particle dose (FPD) can be increased and the
oropharyngeal deposition can be reduced.

This is achieved according to the

invention by & pressure-liquefied propellant mixture

for aerosols, comprising dinitrogen monoxide and a

hydrof;uoroalkane of the general formula

CHyFy | (1)

in which x is the number 1, 2 or 3, y and z are
each an integer 2z 1 and y + z = 2x + 2.

Surprisingly, it was in fact found that the
targets mentioned are achieved and propellant mixtures
having more advantageous properties can be obtained if
a small amount of dinitrogen monoxide (laughing gas) is
added to propellants based on hydrofluoroalkanes. 1If
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
internazl 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 1
with the aid of some examples, propellant mixtures of
this type can be employed in a wide temperature range
for metered-dose aerosols. This effect is also observed
if the propellant mixture or the aerosol formulation
additionally contains a cosolvent such as ethanol.
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Table 1
Temperature dependence cf N;O0-containing
hydrofluoroalkanes with or without ethancl (EtCH)

as cosolvent

Parts by weight Pressure {bar) at

HFA HFA N;0 EtOH | 4°¢C 20°C 30°c 40°C  50°C
227 134a

600 0 2 2.00 3.75% 5,25 7.25 9.50
600 o 6 0 2.25% 4.50 6.00 B8.25 10.50
555 0 2 45 1.50 3.25 4.75 6.75 B.25
555 0 6 45 2,00 4.00 5.50 7.25 9.25
1420 0 2 180 |1.00 2.50 3.75 5.00 6,320
420 0 G 180 [1.7% 3.25 4.50 6.00 7.50
420 0 12 180 |2.75 4.5%0 6.00 7.50 9.25
o 600 2 0 2.50 5.%50 7.50 10.00 12.50
¢ 600 6 0 3.00 6.00 €.00 10.50 13.7%
240 360 2 0 2.50 5.00 7.30 9.25 12 .00
240 380 [ 0 3.00 5.5%0 7.50 10.00 13.00
G 420 2 180 2.50¢ 4.50 6.00 8.00 10.25
0 420 6 180 [3.00 5.25 6,75 8.75 11.00

Surprisingly, it has further bheen found that by
the additicon of dinitrogen oxide and, if desired,
carbon dioxide to hydrofluoroalkanes such as HFA 134a
and/or HFA 227 the suspension of pharmaceutical active
compounds is facilitated and the tendency to adhesion
and adsorption of active compounds on interfaces is
decreased. Using propellant mixtures of this type,
suspensions which are distinguished by controlled
flocculation can therefore be prepared more easily, and
as a result of the better suspension properties, in
many cases the addition of - in some cases undesired -
surface-active suspension aids and/or cosolvents can be
dispensed with or at least their proportion can be
decreased. By addition of glidants such as glycerol or
polyethylene glycol, suspension or solution aerosols
having improved properties can often be obtained.
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In addition, it has been found that the
undesired deposition of active compound in the
oropharynx can be reduced and at the same time the FPD
can be increased.

With the aid of dinitrogen oxide and, 1if
desired, carbon dioxide, it 1s 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, if desired, carbon
dioxide, the internal pressure in the aerosol container
can be adjusted such that in comparison to a
conventional CFC or HFA metered-dose aerosol the FPF
and MMAD can be virtually aligned as appears most
sensible for the resgpective application. Tt 1is thus
possible to produce MDIs (Metered-dose Inhalers) for
both topical application and systemic administration.
In particular for systemic administration, completely
new possibilities of use are opened up, because
virtually meonodisperse aerosols having high respirable
fractions can be produced in combination with suitable
atomizing nozzles.

The propellant mixture according to the
invention thus also offers advantages in the case of
suspension and solution aerosol formulations, in which
a surface-active agent and/or a cosolvent is necessary
or desired. On the one hand, the use of propellants
which contain dinitrogen oxide and, if desired, carbon
dioxide freguently permits a reduction in the amount of
cosolvent needed and a better solubility of
conventional surface-active agents. On the other hand,
the disadvantageous influence of cosolvents such as
ethanol on the droplet size can be avoided completely
or to the greatest possible extent, since as a result
of a corresponding increase in the c¢oncentration of
dinitrogen oxide and, if desired, carbon dioxide even
at comparatively high cosoclvent concentrationsg, the
internal pressure and the deposition behaviour can be
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adjusted such that both the fine particle dose and the
MMAD can be adjusted in a therapy-compliant manner.

The preparation of the propellant mnmixtures
according to the invention can be carried out in a
manner known per se by introducing dinitrogen monoxide
and, if desired, carbon dioxide, under pressure into a
hydrofiuorcalkane of the formula I.

The propellant mixture according to the
invention is suitable in principle for any desired
aerosol applications such as cosmetic and household
sprays. On account of the advantages described - such
as the small fall in the internal pressure on emptying,
lower temperature dependence and easier adjustability
of the internal pressure, improved wetting properties
for pharmaceutical active compounds and usability of
conventional surface-active agents such as oleic acid,
lecithin and sorhitan triocleate - the propellant
mixture according to the invention, however, is
especlially also suitable for medicinal aerosol
formulations and in particular for inhalation aeroscls.

The invention therefore likewise relates to a
medicinal asrosol formulation, comprising an
efficacious amount of a pharmaceutically active
conpound, and a pressure-liquefied propellant mixture,
containing dinitrogen monoxide and a hydrofluorcalkane
of the general formula

Cel, F, (I)

in which x is the number 1, 2 or 3, y and z are
each an integer 2 1 and y + 2 = 2% + 2.

Examples of suitable hydrofluorcalkanes which
can be used in the propellant mixtures and aerosol

formulations according to the inventicn are:
difluoromethane (HFA 32), pentafluoroethane (HFA 125),
1,1,2,2,-tetrafluorcethane (HEFA 134}, 1,1,1,2~tetra-

fluoroethane {HFA 134a), 1,1,2-trifluoroethane {HFL
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143), 1,1,l-triflucroethane (HFA 143a), 1,l-difluoro-

ethane (HFR 15%Z7a}, 1,1,1,2,3,3,3-heptafluoropropane
(HFB 227), Thexafluoropropane (HFA 236), pentafluoro-
propane (HFA 245) and the like. In general,

hydroflucrocalkanes having 2 or 3 hyarocarbons are
preferred. Particularly preferred propellant mixtures
and aerosol formulations are those which contain
1,1,1,2-tetraflucroethane {HFA 134a), 1,1,1,2,3,3,3-
heptafluoropropane {(HFA 227) or a mixture of the two,
for example a 1:1 mixture.

The propellant mixtures and aerosol
formulations according to the invention preferably
contain at least approximately 0.0001% by weight, in
particular at least approximately 0.01% by weight, of
dinitrogen monoxide. If desired, the propellant
mixtures and aerosol formulations can additionally
contain a small amount of carbon dioxide. The content
nf dinitrogen monoxide and carbon dioxide is dependent,
inter alia, on the pressure desired, the nature of the
hydrofluorcalkanes used and the nature and amount of
possible further propellants and cosolvents and the
like. In general, however, the content of dinitrogen
monoxide or the content of dinitrogen mnonoxide and
carbon dioxide together isg approximately 0.0001 to 10%
by weight, preferably approximately 0.01 to ©% by
weight and particularly preferably approximately 0.1 to
3% by weight. In the case of medicinal aerosols and in
parcicular in inhalation aeroseols, in general a content
of dinitrogen monoxide or of dinitrogen monoxide and
carbon dioxide together of approximately 0.01 to 2% by
welght, typically approzximately 0.1 to 1.0% by welght,
is preferred; as a rule higher concentrations are only
indicated if the formulation contains a comparatively
high content of cosolvents such as ethanol or water.

The expression “pharmaceutically active
compound” in the context of the present invention
comprises therapeutically active compounds and vaccines
and other substances for health prophylaxis. Suitable
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pharmaceutically active compounds for the aerosol
formulations according to the invention are basically
all active compounds which can be administered as an
asrcsol, such as beta-mimetics, cor-icesteroids,
anticholinergics, cyclooxrygenase, 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,
antiblotics, pentamidine, c¢ytostatics, fungistatics,
free-radical scavengers, vitamins, hormones,
immunostimulants, immuneosuppressants, mucolytics,
heparin, antidiabetics, analgesics, soporifics and the
like, for example:

— beta-mimetics such as salbutamol, formotercl,
salmeterol, fenoterol, clenbuterol, terbutaline,
bambuterol, broxaterol, epinephrine, iscprenaline,

orciprenaline, hexoprenaline, tolbutercl, reproterol,
bamethan, tetroquinol, levalbuterol etc.,

— corticoids such as Dbeclomethasone, dexzmethasone,
ciclomethasone, triamcinolone, budesonide,
butixocort, ciclesonide, fluticasone, flunisolide,
icomethasone, nmometasone etc.,

- anticholinergics and spasmolytics such as atropine,
glycopyrronium bromide, scopolamine,
N-butylscopeolamine, 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,
ontczolast and pranlukast, sodium channel antagonists
such as amiloride, potassium channel antagonists such
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as bimakalim, arachidonic acid antagonists such as 2Z-
benzoxazolamine, histamine receptor antagonists such
as epinastine, cetrizine, mizclastine and
meguitamium,

anti-migraine agents such as erget alkaloids,
methvsergide, ergotamine, serotonin, sumatriptan,
zolmitriptan, cyclandelate etc.,

analgesics such as fentanyl, morphine, buprenorphine,
opium, heroin, nalbuphine, pentazocine, oxycodone,
tranadol, pethidine, tilidine, methadone, nefopam,
dextropropoxyphene, piritramide etc.,

mucolytics such as RNase, acetylcysteine, ambroxol,
apafant, bromhexine, human lung surfactant etc.,
antiemetics such as bromopride, dcmperidone,
metoclopramide, triethylperazine, trifluoropromazine,
meclozine, chlorophenoxamine, dimenhydrinate etc.,
antibiotics such as penicillins (e.g. &azocillin},
cephalosporins (e.q. cefotiam or ceftriaxonel,
carbapenems, monobutams, aminoglycosides (e.qg.
streptomycin, neomycin, gentamycin, amikacin or
tobramycin}, quinglones {e.qg. ciprofloxacin),
nacrolides (e.g. erythromycin), nitroimidazoles {(e.g.
tinidazeole}, lincosamides {e.qg. clindamycin},
glycopeptides (e.g. vancomycin), polypeptides ({(e.g.
bacitracin} etc.,

vitaming and free-radical scavengers such as vitamin
A, B, C, D or E, catalase, superoxide dismutase,
reduced glutathione etc.,

antidiabetics such  as glibenclamide, glipizide,
gliclacide, glimepiride, troglitazone etc.,

soporifics such as benzodiazepines, piperidinediones,
antihistamines etc.,

neuroleptics, antidepressants and anticonvulsants
such as henzodiazepines, phenothiazines,
pbutyrophenones, sulpiride, hydantoins, barbiturates,
succinimides, carbamazepine etc.,

hormones such as androegens {e.g. testosterone);

antioestrogens, cestrogens (e.g. estradiol},
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gestagens {e.qg. progesterone), corticostercids,
—alcitonin, parathyrin, somatotropin, oxvtocin,
pralactin, glucagon, erythropeietin, atriopeptin,

melanotropin, thyrotopin, gonadotropin, vasopressin,
insulin etc.,

- potency agents such as phentolamine, sildenafil,
alprostadil etc.,

- cytostatics such as nitrogen mustard derivatives
(e.g. 1ifosphamide), N-nitrosourea derivatives (e.g
lomustine), antagonists of purine and pyrimidine
bases {e.g fluorouracil), platinum complexes (e.g.
carboplatin}, anthracyclines (e.qg. doxorubicin),
podophylline derivatives {podophyllotoxin).

The active compounds menticned can optionally
be used in the form of their isomers, enantiomers or
racemates and, 1in 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,
however, aerosel formulations are preferred which
contain at least approximately 0.0001 and at most
approximately 5% by weight, in particular approximately
0.01 to 3% by weight, of active compound.

Examples of active compounds which can be
preferably used are the antiasthmatics such as beta-
minetics, corticosteroids and anticholinesrgics and
antiallergics such as mast cell inhibitors. Aerosol

formulations which contain salbutamol, formotercl,
salmeterol, fluticasone, budesonide, ciclesonide,
glycopyrronium, tiotropium, cromoglycic acid,

nedocromil, mometasone, sildenafil, beclomethasone,
levalbuterol or a pharmaceutically acceptable salt or
derivative of these active compounds are particularly
preferred.

Depending on the nature of the active compounds
and further additives, the aerosol formulations

according to the invention can be present in the form
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of suspensions, emulsions or solutions. Tae aerosol
formulations can he prepared in a manner Kknown per se
by introducing dinitrogen monoxide under pressure into
a liguefied hydrofluorcalkane 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 1is
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 1is obtained. If carbon
dioxide is additionally added to the aerosol
formulation, this can be introduced under pressure to
the liquefied hydrofluorcalkane either separately or
together with the dinitrogen nonoxide.

The propellant mixtures and acsrosocl
formulations according te the invention can contain one
or more hydroflucroalkanes and, 1if desired, further
propellants. Preferably, however, they contain no
chlorofluorocarbons. Particularly preferred propellant
mixtures and aeroscl 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
hydroflueroalkanes of the formula I and, if desired
carbon dioxide. The hydrefluoroalkane or the
hydrofluorcalkanes 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 & bar, can be established at 20°C
in the aeroscl container.

The aerosol formulations according to the
invention are suitable for suspension, emulsion and

solution formulations, and they can contain customary
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additives such as cosolvents, glidants or lubricants
fe.g. glycerol) and surface-active agents. The addition
of the active compound and possible further additives
can be carried out in a manner known per se. As a
result of the improvement of the fine particle fraction
achievable according to the invention and the
simultaneous reduction in the undesired orcpharyngeal
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, ethancl,
propanol, isopropanol, ethylene glycol, propylene
glycol, glycerol, propane, butane, iscbutane, pentane,
dimethyl ether, diethyl ether and the 1like. Diethyl
ether and in particular ethanol are particularly
preferred. The proportion of cosolvent in the
propellant mixtures and aercosol formulations according
to the invention, 1f present, can in general be
approximately 0.01 to 40% by weight, in particular
approximately 0.1 to 15% by weight, based on the total
mixture or the total formulation.

The proportion of one or more
hydrofluoroalkanes of the formula I in the propellant
mixtures and aerosol formulations according to the
invention is in general at least approximately 40% by
weight, preferably at least approximately 642 by weight
and particularly preferably at least approxzimately 87%
by weight, of the total mixture or of the total
formulation. In the case of the medicinal aerosol

formulations, however, the proportion of
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hydrofluproalkanes with respect to the content of
active compound, surface-active agent and possible
further additives can also be lower and can be, for
examp.e, at least approximately 30% by weight.

The use ¢f a surface-active agent is frequently
indicated, 1in particular in the case of suspension
formu_ations, but can also be advantageous in solution
formulations, e.g. for valve lubrication. In principle
all customary surface-active agents are suitable, such

as oleic acid, lecithin, sorbiten trioleate,
cetylpyridinium chloride, benzalkonium chloride,
polyoxyethylene {20) sorbitan monolaurate,

polyoxzyethylene (10} stearyl ether, polyoxyethylene (2)
oleyl ether, polyoxyethylene (20) sorbitan
monostearate, polyoxyethylene (20) sorbitan monooleate,
polyoxypropylene/polyoxyethylene block capolymers,
polyoxypropylene/polyvoxyerhylene/ethylenedianine block
cocpolymers, ethoxylated casteor oil)l and the like. 1In
general, oleic acid, sorbitan tricleate and lecithin
are preferred, The proportion of surface-active agent,
if present, can preferably be approximately 0.0001 to
12 by weight, in particular approximately 0.001 to 0.1%
by weight, based on the total formulation. Preferably,
however, the aerospcl formulations according to the
invention c¢an alsc be essentially free of surface-
active agents, 1.e. can contain less than 0.0001% by
weight of surface-active agents.

Furthermore, the aeroseol formulations according
to the invention c¢an c¢ontain, if desired; buffer
substances or stabilizers such as citric acid, ascorbic
acid, sodium EDTR, vitamin E, N-acetylecysteine and the
like. In general, =such substances, 1f present, are used
in amounts of not more than approximately 1% by weight,
for example approximately 0.0001 to 1% bhy weight, based
on the total formulation.

The aerosol feormulations according to the
invention can be prepared in a manner known per se
using stirrers and homogenizers, For filling, known
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processes, such as the «cold- or pressure-filling
techrique or modifications of these technigues, can be
employed. Suitable containers are, for example,
pressure-resistant containers made of glass, plastic or
aluminum, which c¢an be equipped with metered-dose
valves of, for example 10 to 140 pl and can »e provided
with commercially available - also inspiration-
triggered - mouth tube adapters.

In the preparation of aerosol formulations, the
propeliant mixtures according to the invention thus
offer a number of advantages, such as better wetting of
active compound, improved suspension and shelf-life
properties of suspension formulations, improvement in
the docsage accuracy, increase in the fine particle dose
and, if desired, a decrease in the amounts of cosolvent
or the wide avoidance of the disadvantages of high
amounts of cosolvent.

The invention therefore likewise relates to the
use of the propellant mixtures according to the
invention as propellants for aerosols, the use for
medicinal aerosols and in particular for nasal or
inhalant aerosols {(which can preferably have an
aerodynamic particle or droplet diameter of
approximately 0.5 to 40 pm, in particular approximately
0.5 to ¢ wm} being preferred, and the use in a
pressure-resistant container having a metered-dose
valve and a suitable adapter for the atomization or
inhalation ¢f pharmaceutical active compounds.

Using the propellant system according to the
invention, it is possible to prepare, for example, a
budesonide metered-dose aercsol which, in comparison to
a CFC-containing commercial product (Pulmicort®, Astra,
Sweden) has a rar better dosage accuracy and an FPF
which is almost twice as high. Supplementary to this,
the depcsition in the mouth tube 1s approximately
halved and that in the “sample induction port”
{artificial oropharynx) is reduced from about 50% to
20%. The formulation according to the invention thus
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makes it possible to formulate the metered-dose aerosol
more advantageously with respect to a number of
aspects, as the respirable dose can be wvirtually
doubled and the undesired oropharyngeal in-vitro
deposition in the sample induction port can be reduced,
as can be shown by the example of beclomethasone
dipropionate, budesonide and discdium crcomoglycate. It
is therefore to be expected that in the case of
budesonide the same therapeutic effect as, for example,
with the commercial product Pulmicort® is presumably
achieved using half the dosage.

The invention 1s i1llustrated further by the
following examples, The homogenization of active
compound suspensions was in each case carried out using
a rctor-stator homogenizer (Kinematikal.

Example 1
100 g of micronized discdium cromoglycate are

weighed into a pressure addition vessel. After sealing
and evacuating the addition wvessel, 8.5 kg of HFA 227,
which have previously been treated with 3% by weight of
ethanol and aerated with dinitrogen oxide and adjusted
to a pressure of 5 bar (20°C) in another pressure
addition wvessel, are added with stirring. After
homogenizing, the suspension cobtained is dispensed by
means of the pressure-filling technique into aluminum
containers sealed with metered-dose valves.

Example 2

2 g of micronized ipratropium bromide are
weighed into a pressure addition vessel. After sealing
and evacuation thereof, 6.0 kg of a2 mixture of HFA 227
and HFA 134a {(weight ratiec 80:20), which  have
previously been aerated with dinitrogen oxide and
adjusted to a pressure of 5.5 bar at 20°C in another
pressure addition vessel, are added. After homogenizing

this mixture, the suspension cbtained is dispensed 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 glycopyrronium bromide are

weighed into a pressure addition wessel. After sealing
and evacuation therecof, 10 kg of HFE 227, which have
previously been treated with 1% by weight of ethanol
and aerated with dinitrogen oxide and adjusted to a
pressure of 5.25 bar (20°C) in another pressure
addition vessel, are added. After homogerizing this
mixture, the suspension obtained is dispensed by means
of the pressure-filling technique into pressure-
resistant g¢glass containers sealed with metered-dose
valves.

Example 4

0.6 g of micronized formoterol fumarate and
20 g of micronized glycopyrronium bromide are weighed
into a pressure addition vessel, After sealing and
evacuating the addition vessel, 6.5 kg of a propellant
mixturs of HFA 227 and HFA 134a {weight ratio 70:30},
which have previously been treated with 2% by weight of
ethancl and aerated with dinitrogen oxide and adjusted
to a pressure of 5.5 bar (20°C), are added with
stirring. After homogenizing, the suspension obtained
is dispensed by means of the pressure-filling technique
into aluminum containers secaled with metered-dose
velves.

Example 5
120 g of beclomethasone dipropionate are

welghed into an addition vessel and disso’ved in 6 kg
of ethanol in which 10 g of oleic acid have previously
been dissclved. 1 g of this solution in each case 1is
dispensed inte aluminum containers and these are
subsequently sealed with mnetered-dose wvalves, In a
pressure addition vessel, HFA 227 1is aerated with
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dinitrogen oxide and adjusted to a pressure of 5.5 bar
at 20°C. 11 g of this mixture per container are in each
case fed in under pressure and the latter is then
treated in an ultrasonic bath.

Exanple 6

10 g of micronized levalbuterol sulphate are
weighed into a pressure addition wvessel. After sealing
and evacuation thereof, 13 kg of HFA 227, which have
previously been treated with 650 g of ethanol and
aerated with dinitrogen oxide and adjusted to a
pressure of 5.25 bar (20°Cy, 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 © g ¢f 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 wvalves. In a
pressure addition wvessel, HFA 134a is aerated with
dinitrogen oxide and adjusted to a pressure cf 5.5 bar
at 20°C. 12 g of this mixture in each case are fed in
under pressure per container and these are then treated
in an ultrascnic bath.

Example 8

3.0 g of micronized budesonide are weighed into
a pressure addition wvessel, After sealing and
evacuation thereof, a mixture of 0.85 kg of HFA 134a
and 0.835 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 1is dispensed by means of the
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pressure~£filling technique into aluminum containers
sealed with metered-dose valves.

Example 9
3.0 g of micronized fluticasone propionate and

0.15 g of micronized formotercl fumarate are welighed
into a pressure addition vessel. RAfter sealing and
evacuation thereof, a mixture of 0.5 kg of HFA 134a and
1.5 kg of HFA 227, which have previously been treated
with 2% by weight of ethanol and aerated with
dinitrogen oxide and adjusted to a pressure of 5.5 bar
(20°C), is added. After homogenizing this mixture, the
suspension obtained 1is dispensed intc pressure-
resistant containers which are sealed with metered-dose
valves.

Example 10

5 g of wmicronized salmetercl xinafcate and 2 g
of micronized g¢glycopyrronium bromide are weighed into a
pressure addition vessel, After sealing and evacuating
the addition wvessel, 70 kg of HFA 227, which have
previously been treated with 2% by weight of ethanol
and aerated with dinitrogen oxide and adjusted to a
pressure of 5.5 bar (20°C), are added with stirring.
after homogenizing, the suspension chtained is
dispensed by means of the pressure-£filling technique
into aluminum containers sealed with wmetered-dose

valves.

Example 11
10 g of sildenafil and 0.1 g of é&-tocopherol

are welghed into an addition vessel and dissolved 1in
100 g o©f ethanol in which 0.1 g of 1lecithin has
previously bheen dissolved. 1 g of this soplution in each
case 1s dispensed into pressure-resistant containers
and these are subsequently sealed with metered-dose
valves. In a pressure addition vessel, HFA 134a 1is

aerated with dinitrogen oxide and adjusted to a
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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 ¢ of beclomethasone dipropionate are

weighed into an addition vessel and dissolved in 6 kg
of ethanol in which 120 g of ¢glycernl have previously
been dissolved. 1 g of this sc¢oluticon in each case is
dispensed intc aluminum containers and these are
subsequently sealed with metered-dose walves. In a
pressure-addition vessel, HFA 227 1is aerated with
dinitrogen oxide and adjusted to a pressure of 5.5 bar
at 20°C. 11 g of this mixture in each case are fed in
under pressure per container and these are then treated
in an ultrasonic bath.

Example 13
10 g of sildenafil and 0.1 g of &-tocopherol

are welghed into an addition wvessel and dissolved in
100 g of ethanol in which 1 g of glycerel has
previously been dissclved. 1 ¢ of this solutien in each
case 1s dispensed infto pressure-resistant containers
and these are subsequently sealed with metered-dose
valves. In a pressure addition vessel, HFA 227 1is
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
glvcol, 30 g of eiLhanol and 850 g of HFA 227, which
have previocusly been aerated with dinitrogen oxide and
adjusted to a pressure of 5.5 bar (20°C) in another
pressure addition vessel, is added., After homogenizing
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this mixture, the suspension obtalned is dispensed by
means of the pressure-filling technigque 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, a mixture of 50 g of glycerol,
150 g of ethancl and €00 g of HFA 134a, which has
previously been aerated with dinitrogen oxide and
adjusted to a pressure of 6.5 bar (20°C! in another
pressure addition vessel, is added. After homogenizing
this mixture, the solution obtained is dispensed by
means o©f the pressure-filling technique into aluminum
containers sealed with metered-dose valves.
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CLALMS:
1. A pressure-liquefied propellant mixture for

aerosols, comprising dinitrogen meonoxide and a

hydrofluorcalkane of the general formula:
CxHyF, (I)

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

hydroflucroalkane of the general formula I.

3. The propellant mixture as claimed in claim 2,
which conprises at least 64% by weight of a

hydrofluorcalkane of the general formula I.

4, The propellant miznture as claimed in any one of
claims 1 to 3, wherein the hydrofluorcalkane of the general
formula I is 1,1,1,z-tetrafluorcethane, 1,1,1,2,3,3,3~

heptafluoropropane or a mixture thereof.

5. The propellant mixture as claimed in any one of

claims 1 to 4, which has a pressure of 3 to 10 bar at 20°C.

0. The propellant mixture as claimed in any one of

claims 1 to %, which further comprises carbon dicxide.

1. The propellant mixture as claimed in any one of
claims 1 to &, comprising at least 0.0001% 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 mcnoxide or dinitrogen monoxide and carbon

dioxide combined.
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9. The propellant mixture as claimed in any one of
claims 1 to 8, further comprising 0.01 to 40% by weight of a

cosolvent.,

10. The propellant mixture as claimed in claim 9,
wherein the cosolvent is water, ethanol, propanol, ethylene
glycol, propylene glycol, glycerol, propane, butane,
isobutane, pentane, dimethyl ether, diethyl ether or a

mixture thereof.

11. A medicinal aerosel formulation, comprising an
efficacious amount of a pharmaceutically active compound and
a pressure-liquefied propellant mixture as claimed in any

one of claims 1 to 10.

12. The aerosol formulation as claimed in claim 11,

further comprising a surface-active agent.

13. The aercsol formulation as claimed in claim 12,

comprising 0.0001 to 1% by weight of a surface-active agent.

14. The aerosol formulation as claimed in claim 11,

which is essentially free of a surface-active agent.

15. The aeroscl formulation as claimed in any one of
claims 11 te 14, wherein the pharmaceutically active
compound is salbutamol, formotercl, salmetercl, fluticasone,
budesonide, ciclegonide, glycopyrronium, tiotropium,
cromoglycic acld, nedocromil, mometasone, sildenafil,
beclomethasone, levalbutercl or a pharmaceutically

acceptahle salt or derivative thereof.

le. A process for the preparation of a medicinal
aerosol formulation as defined in any one of claimgs 11
to 15, comprising introducing dinitrogen monoxide under

pressure intc a liquefied hydrofluorcoalkane of the general
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formula (I) as defined in ¢laim 1, and adding the

pharmaceutically active compound.

17. Use of a pressure-liquefied propellant mixture as

claimed in claims 1 to 10, as a propellant for an aeroscl.

18. The use as claimed in claim 17, as a propellant

for a medicinal aesrosol.

19, The use as c¢laimed in claim 18, wherein the

nmedicinal aerosol is a nasal or inhalant aeroscl.

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-deose valve and a suitable adapter
for the atomizatien or inhalation of a pharmaceutically

active compound,
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USE OF A COMPOSITION COMPRISING FORMOTEROL AND BUDESONIDE FOR THE PREVENTION OR TREAT-
MENT OF AN ACUTE CONDITION OF ASTHMA

FIEL.D OF THE INVENTION

The present invention relates to use of a composition for symptomatic relief. when needed,
comprising, 1n admixwre

(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 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 and/or interrnittent 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 powerfut 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
airned at both controlling the symptoms and reducing the inflammation. The symptoms
may be controlled by B:-adrenoceptor agonists such as terbutaline, salbutameol. formoteroi
and salmeterol. Prophviactic therapy is typically provided by stereids such asbeclometha-

sone diproptonate, fluticasone propionate, mometasone furoate and budesonide.
In spite of modern maintenance treatment 100 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 and commu-
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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 of tremen-
dous help for many patients suffering from respiratory disease, particularly asthma. The
combination of budesonide and fermoterol in the same device as suggested in PCT
applications WO 93/11773 and WO 98/15280 (both to Astra AB of Sweden}) offers a
favorable pathway to improve today’s asthma management with an excellent safety profile.
However, although having an adequate regular. e.g. bid. treatment with such acombina-
tion, many patients will now and then run into acute situations with a higher frequency and
severity of exacerbations, when additional medication is needed. Such an additional
medication is often a [i-adrenoceptor agonist with fast onset, normally terbutaline or
salbutamol. A second medicament is thus nesded. 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

compiement to maintenance treatment.

More specifically, according to the invention there is provided use of a composition for
symptomatic relief when needed comprising, 1n admixture
(@) 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 and/or intermittent asthma and/or episodes in chronic asthma.
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Use of the present composition, when needed. relates to use of said composition during one
or more of the foilowing conditions:

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

il) intermittent asthma and/or

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 ageni(s) triggering an

asthma attack in the patient.

It lies within the scope of the present invention. to use the compositions comprising active
compounds (2) 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 (2) and (b} or one or more different active compounds,
preferably selected from short-acting B-agonists, long-acting B-agonists and

glucocorticesteroids.

We contemplate preventive use when the patient expects to encounter asthma inducing

conditions e.g. intends {o 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 and/or episodes in chronic asthma,
when needed, which comprises administering, by inhalation. to a patient an effective
amount of a composition comprising, in admixture:

(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or
solvate thereof or a solvate of such a salt: and

(b) asecond 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 1s twice a
day. This dose recommendation was a result of a concern not to have too high an admini-
stration of the active compounds. However. 1n 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 comung in
as early as possible to suppress the enhanced airway inflammation. The long duration of
formoterol will reduce the risk of 0o frequent dosing. When taking the combination
budesonide/formoterol when needed the severity of exacerbations can be reduced. The as
needed use (Pro Re Nata, PRN) wili also minimize the difficulty of predicung which
patients will be controlled on a low dose of inhaled steroid rather than increasing the
steroid dose before adding a long-acting B;-agonist. Under-treatment with inhaled
glucocorticosteroids following & too low maintenance dose will be more or less “self-
corrected” by the rescue usage according to the present invention. The PRXN use of the
combination will always give some beneficial anti-inflammatory effects even if 1t is used
by the patient only for rescue purposes. A treatment for patients suffering from respiratory
disease, particularly asthma tincluding allergic conditions, e.g. episodic or inlermittent
asthma), will therefore be to use the combination formeterol/budesonide 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

Formoterol is a compound which can exist in several stereochemical forms. The present
invention includes the individual sterecisomers as well as mixtures thereof. It is intended
that the present invention includes geometrical isomers, rotational isomers. racemates.

diastereomers and enantiomers, in particular the R.R enantiomer of formoterol.

Suitable phvsiologically salts of formoterol include acid addition salts derived from
inorganic and organic acids such as the hydrochloride, hydrobromide, sulfate, phosphate.
maleate. fumarate, tartrate, citrate. benzoate. 4-methoxvbenzoaie, 2- or 4-hydroxybenzoate,
4-chlorobenzoate, p-toluenesulphonate. methanesulphonate. ascorbate. salicyiate. acetate.
succinate. lactate. glutarate. gluconate. tricarballylate. hydroxy-naphthalene-carboxylate or
oleate. Formoterol is preferably used in the form of its fumarate salt and as a dihydrate of

this salt.

The present invention ajso encompasses compositions comprising the 22R epimer of

budesonide as the second active ingredient.

A suitable unit dose of formoterol (as fumarate dihydrate) is in the range of from | g to 43
ug, preferably from 2 pug to 24 e, and more preferably between 3 tg and 12 ug. The daily
dose of formoterol (as fumarate dihvdrate), including maintenance therapy, should be in the
range of from 1 g 1o 100 pg, preterably from 2 4g to 60 g, and more preferably from 3

ug toof 48 Ug.

A suitable unit dose of budesonide is in the range of from 20 pg to 1600 ug, suitably from
30 ug to 800 pg, preferably from 50 wg to 400 g, and more preferably between 100 1tg
and 200 ttg. The daily dose of budesonide. including maintenance therapy. should be 1n the
range of 20 ug 1o 4800 ug, preferably from 30 pg to 3200 ug, and more preferably from 40
pug to 1600 pg. The particular dose regimen will depend on the patient (age, sex, weight

etc.) and the severity of the disease {mild. moderate, severe asthma erc.).
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The molar ratio of the first active ingredient (as formoterol} 1o the second active ingredient
of the invention. suitably lies in the range of from 1:1 to 1:100, preferably from 1:1 to 1:70,

and more preferably from 1:1 to 1:50.

Preferably the mixture comprises one or more pharmaceutically acceptable additives,
diluents or carriers, more preferably in an amount of from 50 ug to 4000 pg in each dose,
most preferably in an amount of from 100 pg to 2000 pg and most preferably from 100ug
to 1000 ug. Examples of suitable additives. diluents or carriers include lactose, dextran,

mannitol or glucose. Preferabiy lactose is used. and more preferably as the monohydrate.

One or more of the ingredients of the mixture may be in the form of dry powder. more
preferably a small particle dry powder, most preferably an agglomerated small particle dry
powder. Alternatively one or more of the active ingredients {a) or (b) are 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 pm.

Administration may be by inhalation orally or intranasally. The ingredients of the sysiem
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 z pressurized
inhaler, they are preferably in a smali particle form. They are dissolved, or. preferably.
suspended in a liquid propeliant mixture. The propeliants which can be used include
chlorofluorocarbons. hydrocarbons or hydrofluorocarbons. Especially preferred propeilants
are P134a (tetrafluorcethane). P152a (difluoroethane) and P227 (heptafluropropane) each
of which may be used alone or in combination. They are optionally used in combination
with one or more other propellanis and/or one or more surfactants and/or one or more other

excipients, for exampte ethanol, a lubricant, an antioxidant and/or 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 agueous suspension or soiution, with or

without suitabie pH or tonicity adjustiment, either as a unit dose or muitidose formuiation.
EXAMPLES

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

intended to iimit the scope of the invention.

In the examples micronization 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.
EXAMPLE 1

4.5 Paris by weight of formoterel fumarate dihydrate were mixed with 9135 parts by weight
of lactose monohydrate. The blend was micronized using a high pressure air jet mill and
then conditioned using the process of EP-A-717 616. 80 Parts by weight of micronized
budesonide were added to the conditioned product by mixing and hoemogenizing with a low
pressure jet mill. The mixture was then spheronized using the process of EP-A-721 331

and filled into the storage compartment of Turbuhaler.”

EXAMPLE 2
9 Parts by weight of formoterol fumarate dihydrate were mixed with 831 parts by weight of
lactose monohydrate. The blend was micronized using a high pressure air jet mill and then

conditioned using the process of EP-A-717 616. 160 Parts by weight of micronized bude-

sonide were added to the conditioned product by mixing and homogenizing with a low
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pressure jet mill. The mixture was then spheronized using the process of EP-A-721 331

and filled into the storage compartment of Turbuhaler.”
EXAMPLE 3

6 Parts by weight of formoterol fumarate dihydrate were mixed with 894 parts by weight of
lactose monohydrate. The blend was micronized using a high pressure air jet mill and then
conditioned using the process of EP-A-717 616. 100 Parts by weight of micronized bude-
sonide were added to the conditioned product by mixing and homogenizing with a low
pressure jet 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 fumarate dihydrate were mixed with 788 parts by weight
of lactose monohydrate. The blend was micronized using a high pressure air jet mill and
then conditioned using the process of EP-A-717 616. 200 Parts by weight of micronized
budesonide were added to the conditioned product by mixing and homogenizing with a low
pressure jet mill. The mixiure was then spheronized using the process of EP-A-721 331

and filled into the storage compartment of Turbuhaler.”
EXAMPLE 3

A patient on maintenance treatment with the fixed combination formoterol fumarate

dihydrate/budesonide in a dose of 4.5/80 ug or 4.5/160 (g 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 of 36/640 g (8 puffs of 4.5/80 ug) and 36/1280 pg (8 puffs of 4.5/160 ug),

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 wiil be either 36/640 ug (8 puffs of 4.5/80 ug) or
36/1280 pg (8 puffs of 4.5/160 ug) for a pertod not exceeding 8-120 weeks. If symptoms

still persist after that period of time - regular maintenance therapy should be considered.
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CLAIMS

1. 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 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 and/or intermittent asthma and/or episodes in chronic asthma.

2. Use according to claim 1, wherein the molar ratio of {a) to (b) calculated as

formoterol to budesonide is from 1:1 to {: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 ug to 48 g, preferably between 3 ug to 12 pg, calculated as formoterol

furnarate dihydrate.
6. Use according to any previous claim, wherein the daily dese of formoterol,
including maintenance therapy, lies in the range of from 1 pg to 100 ug, preferably from 2

ug to 60 LLg, calculated as formoterol fumarate 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 dose of budesonide lies in the

range of from 20 ug to 1600 pg, preferably between 50 ug to 400 g,

9. Use according to any previous claim, wherein the daily dose of budesonide,
including maintenance therapy, lies in the range of from 20 pg to 4800 pg, preferably from

30 ug 1o 3200 pg.

10. Use according to any previous claim, wherein the particle size of the active

ingredients (a) and (b) is less than 10 um.

11, Use according 1o any previous claim. wherein the composition additionally

comprises one or more pharmaceutically acceptable additives, diluents or cartiers.

12. Use according to claim 11, wherein the pharmaceutically acceptable additive,

diluent or carrier is lactose monohydrate.

13. A method of prevention or treatment of an acute condition of asthma and/or
intermittent asthma and/or episodes in chronic asthma, when needed, which comprises
administering, by inhalation, 10 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)  asecond active ingredient which is budesonide.

14, The method according to claim 13, wherein the molar ratio of (a) to (b) calculated

as formoterol to budesonide is from 1:1 to 1:100, preferably from 1:1 to 1:70.

15. The method according to claim 13 or 14, wherein the first active ingredient is

formoterol fumarate dihydrare,
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16.  The method according to any of claims {3 to 15, previous claim, wherein the first

active ingredient is the R,R enantiomer of formoterol.

17.  The method according to any of claims 13 to 16. wherein a unit dose of formoterol
lies in the range of from | ug to 48 |1g, preferably between 3 pug to 12 pg, calculated as

formoterol fumarate dihydrate.

18.  The method according to any of claims 13 to 17, wherein the daily dose of
formoterol, including maintenance therapy, lies in the range of from 1 ug o 100 ug,

preferably from 2 1g 10 60 pg, calculated as formoterol fumarate dihydrate.

19. The method according to any of claims 13 to 18, wherein the second active

ingredient is the 22R epimer of budesonide.

20. The method accerding to any of claims 13 to 19, wherein a unit dose of budesonide

lies in the range of from 20 pg to 1600 ug, preferably between 50 g 1o 400 pug.

21. The method according to any of claims 13 to 20, wherein the daily dose of

budesonide. including maintenance therapy, lies in the range of from 20 ug 10 4300 g,

preferably from 30 g to 3200 ug.

22.  The method according to any of ciaims 13 to 21, wherein the particle size of the

active ingredients (a) and (b) is less than 10 pm.

23.  The method according to any of claims 13 to 22, wherein the composition
additionaily comprises one or more pharmaceutically acceptable additives, diluents or

carriers.

24. The method according to claim 23, wherein the pharmaceutically acceptable

additive. diluent or carrier is lactose monchydrate.
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Nowvel composition

‘Field of the inveniion

The present invention relates to a stable powder formulation comprising formoterol or
enantiomers of formoterol, a glucocorticosteroid and a carrier or diluent for use in the
treatment of 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 B-adrenergic compounds it has a unique chemical structure
with a formamido gt:oup substituted on the benzene ring. It has two asymmetric carbon
atoms in the moleclle making four stereoisomers possible. Most studies, clinical and
preclinical, appear to have been performed with the fumarate (as dihydrate) of the
enantiomeric mixture designed R;R + S;S8. The R;R enantiomer is the most potent of the

four enantiomers.

The stability profile of the drug formoterol (mainly as fumarate 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 fumnarate 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 formoterol makes the molecule prone to chemical
degradation when in contact with €.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
carriers/diluents such as lactose to facilitate accurate dosing from an inhaler. These
formulations have generally consisted of coarse particles of a carrier together with fine
particles of the drug(s), optionally together with small particles of carrier/diluent, which
combination is generally known as an ordered mixture. An alternative to such a
formulation is to agglomerate the small particles of the drug(s) and the carrier/diluent to

agglomerates.

Formoterol (as fumarate dihydrate) as well as a carbohydraie such as lactose (preferably as
the monohydrate) are very stable compounds individually, but degradation products are
formed when the two compounds are mixed. A mixture of formoterol fumarate dihydrate
and lactose monohydrate can be regarded as a three component system composed of
formoterol fumarate, lactose and water. By sorption of water a saturated aqueous lactose
solution is formed at the surface of the powder mixture. A certain amount of 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 functions such as an
amine (formoterol), formamide (formoterol), carbohydrate (e.g. lactose) and a keto
function (glucocorticosteroid). The presence of hydrates (formoterol fumarate dihydrate,

lactose monohydrate) will make it even more complex.
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Description of the invention

In accordance with the present invention, there 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 formoterol in the
formulation will be less than 10 % when stored in open dishes at 40°C and 75 % relative
humidity for 6 months when the content of formoterol is less than about 1.0% {(w/w),
preferably less than 0.8 % (w/w) and most preferably less than about 0.6 % (w/w) in the
formulation or, when stored in a dry powder device, a decomposition of less than about 2.5

% under the same conditions.

The formulations baving the desired stability are prepared using a novel process which

involves:

1. preparing a mixture of micronised first active ingredient and micronised carrier/diluent

2. optionally adding further micronised carrier/diluent to the mixture

3. addition and mixing of pre-micronised hydrophobic second active ingredient, the
second active ingredient being optionally pre-mixed with micronised carrier/diluent,
and

4. cither subjecting the mixture to agglomeration and spheronisation, or adding coarse

carrier/diluent.

The first active ingredient and carrier/diluent can be prepared according to step 1 by
microniging 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

along, ie in the absence of further micronised carrier/diluent.

Preferably step 4 involves subjecting the mixture to agglomeration and spheronisation.

By “micronised” is meant milling to give the a desired particle size or obtaining a desired

particle size by any other means for producing small particles such as direct precipitation.

Optionally the mixture/ingredients can be conditioned at any suitable stage of the process,
such as between steps 1 and 2, and/or the further pre-micronised carrier/diluent can be
conditioned prior to addition at step 2, and/or the further pre-micronised carrier/diluent can
be conditioned prior to addition at step 3, and/or the mixture can be conditioned between

the agglomeration and spheronisation in step 4.

Conditioning can be carried out according to the procedures described in WO 95/05805 or
by selecting the process parameters such as relative humidity in such a way that the final
product when submitted to water vapour gives off heat of less than 1.2 joules per gram for
the particles having a mean particle size of less than 10 pum as described and measured in

US 5.874,063.

The invention therefore provides a pharmaceutical formulation 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 a2 micronised glucocorticosteroid
and a carrier/diluent and having a high storage stability characterised in that the
formulation is prepared by micronisation of the first active ingredient and carrier/diluent,
optionally followed by mixing pre-micronised coarser carrier/diluent, mixing with
micronised hydrophobic second active ingredient., and finaily either subjecting the mixiure

to agglomeration and spheronisation or adding coarse carrier/diluent.
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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 solvate of a salt, preferably the formoterol
is in the form of its fumarate dihydrate salt. Other suitable physiologically salts include
chloride, bromide, sulphate, phosphate, maleate, tartrate, citrate, benzoate, 4-
methoxybenzoate, 2- or 4-hydroxybenzoate, 4-chlerobenzoate, p-toluenesulphonate,
benzenesulphonate, ascorbate, acetate, suceinate, lactate, glutarate, gluconate, tricaballate,

hydroxynapaphthalenecarboxylate or oleate.

Preferably the second active ingredient is a micronised glucocorticosteroid such as
budesonide, fluticasone propionate, mometasone furoate, ciclesonide and epimers, esters,
salts and solvates of these compounds. More preferably the second active ingredient is

budesonide or an epimer thereof, most preferably the 22R-epimer of budesonide.

Preferably the carmier is a carbohydrate baving a high storage stability, preferably a
reducing carbohydrate such as lactose, glucose, galactose, mannose, xylose, maltose,
cellobiose, mellibiose, maltotriose (e.g. as monohydrate). More preferably the carrier is

lactose.

As used herein the term micronised carrier/diluent refers to carrier/diluent having a mean
particle size of less than about 25 pm, preferably less than about 10 pm, more preferable
less than about 5 pm. The micronised cartier can be produced using processes known in
the art such as micronisation or direct precipitation. The term coarse carrier/diluent refers

to carrier/diluent having a mean particle size of greater than about 25 pum.
As used herein the term micronised first active ingredient or micronised second active

ingredient means active ingredient having a mean particle size of less than about 10 pm,

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 asthina, rhinitis or COPD, in a mammal which comprises administering to a

patient a pharmaceutical composition as herein defined.

The compositions of the invention can be inhaled from a nebulizer, from a pressurized
metered dose inhaler or as a dry powder from a dry powder inhaler e.g. multidose reservoir
systems from AstraZeneca (Turbuhaler®) or Schering-Plough or from a dry powder inhaler
utilizing gelatine, plastic or other capsules, cartridges or blister packs. Doses will be

dependent on the severity of the disease and the type of patient.

The process of the invention is shown schematically in Figure 3.
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Experimental section

The invention is illustrated by the following examples which are not intended to limit the
scope of the application. In the examples micronisation is carried out such that the particle
size range for each of the active components is suitable for administration by inhalation.
The determination of the formoterol degradation products was performed by reversed
phase liquid chromatography, on a two column system using LiChrospher 60 RP-select B.
5 um particles with octylsilane as stationary phase. UV-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 tummbling mixer, This mixture was micronised in a spiral jet mill in
order to attain a particle size suitable for inhalation. Micronisation of substances into the
low micron range (1-5 pum) may induce disturbances in the crystallinity of the substance.
Amorphous areas are introduced, espectally at the surfaces of the micronised substance.
This morphological change of the substances will increase the sensitivity to humidity and
thereby being an petential implement to stability problems. The crystal structure of the
substance mixture was restored in a controlled way according to US 5.874.063 or US
5.709.884.

To improve the flowability of the cohesive powder it was spheronised fo agglomerates at

room temperature at a controlled relative humidity of less than 50 %.
Stability data of a formoterol fumarate dihydrate (5 mg/g)/lactose monohydrate (995 mg/g)

micronised mixture and stored in open dishes at 40°C and 75 % relative humidity for 6
months. Results see figure 1 (A).
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Example 2.

The foliowing example is a reference example in which the formulation is prepared in a

conventional manner.

The micronised and spheronised formoterol fumarate dihydrate/lactose monohydrate
formulation according to 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 fumarate dihydrate (0.2 kg) and lactose monohydrate (34 kg) are mixed for one
or two hours in a tumbling mixer. This mixture was micronised in a spiral jet mill in order
to attain a particle size suitable for inhalation. The crystal structure was restored in a
controlled way according to US 5.874.063 or US 5.709.884. This conditioned 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 2
very low milling pressure and a high flow of nitrogen. This will break up agglomerates
without causing a further size reduction of the particles (and thereby creating amorphous
areas and as a consequence loss of stability) while improving the homogeneous distribution
of budesonide 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 formoterol fumarate dihydrate (5 mg/g)/budesonide (90 mg/g)/lactose

monohydrate (905 mg/g) micronised mixture and stored in open dishes at 40°C and 75 %
relative humidity for 6 months. Results see figure 1(B).
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Example 4.

The micronised and spheronised formoterol fumarate dihydrate (5 mg/g)/budesonide (90
mg/g)/lactose monohydrate (905 mg/g) according to example 3 was filled in the dry
powder device Turbuhaler® (AstraZeneca) and stored for 6 months at 40°C and 75 %

relative humidity. Results see figure 2 (B).
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Claims.

L. 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
phartaceutically acceptable catrier/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 fumarate dihydrate salt

3. A pharmaceutical composition according to claim 1 or 2 in which the formoterol

is in the form of the single R,R-enantiomer.

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

second active ingredient is budesonide.

5. A pharmaceutical composition according to any one of claims 1 to 3 in which the

second active ingredient is the 22R-epimer of budesonide.

6. A pharmaceutical composition according to any one of claims 1 to 5 in which the

carrier/diluent is lactose.

7. A pharmaceutical composition according to any one of claims 1 to 6 in which the

particle size of the active ingredients is less than about 10 pum.

8. A pharmacentical composition according to any one of claims 1 to 7 for use for

the treatment or prophylaxis of a respiratory disorder.

185



WO 01/89492 PCT/SE01/01118

11

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 mammal which comprises

administering to a patient a pharmaceutical composition according to any one of claims 1

to 7.
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Stability data for formoterol / lactose vs formoterol / budesonide /
lactose (open dishes)
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Degradation products (formoterol)
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A= formoterol fumarate dihydrate (0.5%) / lactose monohydrate (89,5%) according to
example 1

B= formoterol fumarate dihydrate (0.5%) / budesonide (9%) / lactose monohydrate

(80.5%)

C= formoterol fumarate dihydrate (0.5%) / budesonide (18%) / lactose monohydrate

(81.5%)
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Stability data for formoterol / lactose vs formoterol / budesonide /
lactose (Turbuhaler) |

Figure 2
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A= formoterol fumarate dihydrate (0.5%) ! lactose monohydrate (89,5%): 4.519
formoterol fumarate dihydrate / dose according to example 2.

B= formoterol fumarate dihydrate (0.5%) / budesonide (8%) / lactose monohydrate
(80.5%); 4.5ug formoterol fumarate dihydrate /80 ug budesonide/dose

C= formoterol fumarate dihydrate (0.5%) / budesonide (18%) / lactose monohydrate
{81.5%); 4.5ng formoterol fumarate dihydrate / 160 ng budesonide/dose

188



WO 01/89492

PCT/SE01/01118
3/3
Figure 3
F L Fr S
| | i i
Mix and
micronise

{optionally)

Mixed Fp+ L <

== —————— L, (optionally)
1 .
Mixed F, + L

B

Bm + Lm (opticnally)

i
Mixed Fop + Bm + L

1} Agglomeration
. 2) Spheronisation

Product Product

L = carrder/diluent

F = formoterol

L. = coarse particles of carrier/diluent

L., = small patticles of carier/diluent produced by methods like micronisation; direct precmltatlon etc.
Fm = small pariicies of formoteral produced by methods like micronisation, direct precipitation etc,

B = small particles of glucocorticesteroid produced by methods like micronisation, direct precipitation -
ete,
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[T easic rEE NIA N/A NIA NiA
(37 CFR1.16(a), {b). or [c)
[ searcH FEE
{37 CFRAAB(KL (1 orim)) NIA /A NIA NIA
[0 ExaMINATION FEE
137 CFR 1.16t0), ip), or () NIA N/A NIA NiA
TgTC‘?:LRCiL&lHS minus 20 = Xs = OR x5 =
INDEFENDENT CLAIMS - _
{37 CFR 1.18(h}) minus 3 = As = AEF
I the specification and drawings excead 100
] sheets of paper, the application size fee due
2?%;2*?1'?“ SIZE FEE is $250 ($125 for small entity) for each
t 16t} additional 50 sheets or fraction thereof, See
35 US.C 41(a)(1){3)and 37 CFR 1.16(s).
I:l MULTIFLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 115 1ess than zero, enter *0” in column 2, TOTAL TOTAL
APPLICATION A3 AMENDED — PART I
OTHER THAN
{Colurnn 1) {Colurnn 2) {Column 3} SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITICNAL
= 1MA212009 | srrer PREVIOUSLY EXTRA RATE ) | reE $) RATE §) FEE ($)
Z AMENDMENT PAID FOR
Lu — I I
= [ Total e crr 15 Minus | + 41 =0 ¥s o= or § x see= 0
o AL
5 ;?S S‘éﬁ“f.’fﬁ”ﬁp - 5 Minus | =8 =0 %3 = OR | x szz0= 0
g _|:| Application Size Fee (37 CFR 1.16(s)
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM {37 CFR 1.18(j) OR
TOTAL TOTAL
ADD'L OR  ADDL 0
FEE FEE
(Colurmn 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee %) RATE (3) FEE ($)
— AMENDMENT PAID FOR
< Total i cr : Minus | = = X3 o= orR Ixe =
g E'fﬁ'gﬁ';“,dfﬁ”f,i, : Minus | = = Xs = OR [ xs =
5 D Application Size Fee (37 CFR 1.16(s))
=
=t | [] rireT pRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18() OR
TOTAL TOTAL
ADD'L OR  ADDL
FEE FEE

Legal Instrument Examiner:

{DORIS m. BURNS/

pracess) an application. Confidentiality is govarned by 35 U8 C. 122 and 37 CFR 1.14._ This collection iz estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require 10 complete this form and/or suggestions for reducing this burden, should be sent fo the Chief (nformation Officer, U5, Patent and Trademark Office. U.S.
Department of Commerce, P.0O. Box 1450, Alaxandria, WA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS, SEND TO: Commissieoner for Patents, P.O. Box 1430, Alexandria, VA 22313-1450,
if you heed assisiance i compheting the form, call 1-800-FPTO-8189 and select oplion 2.
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UNITED STATES PATENT AND TRADEMARK OQFFICE

LNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISEIONER FOR PATENTS

PO Box 1430

Alexandna, Virgina ZX313-1450

WKW ISPLo. 2oy

NOTICE OF ALLOWANCE AND FEE(S) DUE

%164 7590 190972003 | EXAMINER |
FISH & RICHARDSON P.C. PRYOR. ALTON NATHANIEL
P.OBOX 1022 | ART UNIT PAPER NUMBER |

MINNEAPOLIS, MN 55440-1022 1616

DATE MAILED: (9/09/2009

APPLICATION NO, FILING DATE FIRS'T NAMED INVENTOR ATTORNEY DOCKET NO. CONFIEMATION NO.

10/502 685 Q7272004 Nayna Govind 06275-410US 1 7568
TITLE OF INVENTION: COMPOSITION FOR INITALATION

| APPLN. TYPE | SMALL ENTITY | IZ5UEFEE DUE | FUBLICATION FEE DUE | FREV, FAID [SSTUE FEE | TOTAL FEE(S) DUE DATE DUE

nonprovigional NG 31510 $300 $0 51810 12/09/2009

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

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE 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 PREVIQUSLY PAID ISSUE FEE TOWARD THE 1SSUE FEE NOW
DUE.

ITIOW TO REPLY TO TIIIS NOTICE:

1. Review the SMALL ENTITY status shown above.

Tf the SMALIL ENTITY is shown as YES, verify your current 1f the SMALL ENTITY is shown as N
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 the PUBLICATION FEE (f required) claiming SMALL ENTITY status, check box 5a on Part B - Feeds)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (it required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (il required). Il you are charging the [ee(s) o your deposil accounl, section "4b”
of Part B - [Fee(s) Transmittal shonld be completed and an extra copy of the form should be submitted. If an cquivalent of Part B is filed, a
request to reapply a previously paid 1ssue 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.

1L AN communications regarding this application must give the application number. Please direct all communications prior to issuance to

Mail Stop [SSUE FEE unless advised o the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. 1t is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable Fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2385

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate, All further correspondence including the Patent, advance orders and aofification of maintenance fees will be mailed to the current correspondence address as
indicated unless comected below or directed otherwise in Block 1, by {a) specifying a new comespondence address: andfor (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ATDRESS (Note: Use Black | for any change of address| Note: A centificate of mailing can only be used for domestic mailings of the
Feels) Transmittal. This ceniEcale cannot be used for any other accompanying
apers. Gach additional paper, such as an assignmenl or fornial drawing, must

ave its own certiticare of mailing or wansmission.

el 5 TR0 N9/ 2005 . " of Mail T
extificate iling or Transmission
FISH & RICHARDSON P.C. 1 hereby certify that this Fee(s) Transmital is being deposited with the United
P.OBOX 1022 States Postal Service with sufficient postage for first class mail in an envelope
' , addressed 1o the Mail Slog ISSUE FEE address above, or being facsimile
MINNEAPOLIS, MN 55440-1022 transmitted to the USPTO (571) 273-2885, on the date indicated below.
{Depoatar's nams: )
(Signamrz)
(Drate)
APPLICATION NO. FILING DATTE FIRST NAMED [INVENTOR ATTORNEY DOCEE T NO. CONFIEMATION NO.
1/502,685 727200 Nayna Govind 06275-410US 1 7568
TITLE OF INVENTION; COMPOSITION [FOR INITALATION
| APPLN. TYPE SMALL ENTITY | 155UEFEE DUE | PUBLICATION FEE DUE | FREV. FAID ISSTE FEE TOTALFEES)DUE DATE DUE
nonprovigional NG 31510 $300 $0 51810 12/09/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PRYOR, ALTON NATHANIEL 1616 514-167000
1. Change of correspondenee address or indication of "Fee Address” (37 2, For printing on the patent front page, list
CER 1.363). {1; the names of up to 3 registered patent attorneys 1
[ change of correspondznce address {or Change of Correspendence or agents OR, alternatively,
" PTO 37} allac
Addgess form /5B/122) auached. (2) the name of a single fiem {having as a member a 2
L “Fee Address” indication {ur "Fee Address” Indication furm registered attorney or agent) and the names of up to
PIOvsB/&7: Rev 03-02 or more recent} attached. Use of a Customer 2 registered patent attorneys or agents. It no name is 4
Number is required. hsted. no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below. no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as sel forth in 37 CHEK 3.11. Completion of this form is NOL a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and $TA'TE OR COUNTKY}

Please check the appropriate assignee category or categories (will not be printed on the patent) : (J Individual [J Corporation or other privale gronp enlity (J Government

< The following fee(s) are submitted: 4b. Paymenl of Fee(s): (Please flirst reapply any previously paid issue fee shown above}
Issue [ee D A check is enclosed.
L publication Fee {No small catity discount peemitted) J Payment by credit card. Form PTO-2038 s attached.
[ Advance Order - # of Copies (M The Director is hereby authorized to charge the required fee(s), any deficiency. or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Enlity Siatus (from status indicated above)
Q. Applicant claims SMATLL ENTITY status. See 37 CI'R 1.27. Qo Applicant is no longer claiming SMALL ENTITY status. See 37 CI'R 1.27(g)(2).

NOTE: The Issue Fee and Publicalion Fee (il required) will not be accepled [rom anyone other than the applicanl; a registered atlorney or agent; or the assignee or other parly in
inlerest as shown by the records of the United States Patent and Trademark Oftice.

Authorized Signatue Dae

Typed or printed name Registration INo.

This eollection of information is requived by 37 CLR 1,311, The information is nﬁuimd to oblain or retain a beneflt by the pablic which is to file {and by the TISPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the comipleted application form to the USFIO. Time will valﬁ* dg{vengiin upon the individual case. Any comments on the amount of time you require to complete
this torm andfor su gestions for ceducing this burden, should be senf to o ief Information Ofticer, U.S. Patent and Trademark Oftfice, 1.8, Department of Commerce, P.O.
Box 1450, Alexandma, Virginia 22313- 1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comimissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 2231314350,

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 OQFFICE

LNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISEIONER FOR PATENTS

PO Box 1430

Alexandna, Virgina ZX313-1450

WKW ISPLo. 2oy

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
10/502.685 Q7272004 Nayna Govind 06275-410U5] 7568
%164 7590 190972003 | EXAMINER |
FISH & RICHARDSON P.C. PRYOR. ALTON NATHANIEL
P.OBOX 1022 | ART UNIT PAPER NUMBER |

MINNEAPOLIS, MN 55440-1022 1616

DATE MAILED: (9/09/2009

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

The Patent Term Adjustment to date is O 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 1s 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s).

It a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing 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://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at [-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant{s}
. . 10/602,685 GOVIND ET AL.
ALTON N. PRYOR 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS 1S (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. I This communication is responsive to 6/24/09.

2. [X] The allowed claim(s) isfare 25.30-35,45-52(claims renumbered 1-15).

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

ad al by[dSome* c)[dNone of the:
1. O Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the pricrity documents have been received in this national stage application from the

International Bureau {PCT Rule 17.2(a)).
* Certified copies notreceived: __
Applicant has THREE MONTHS FROM THE “MAILING DATE" 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. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. |:| CORRECTED DRAWINGS ( as ‘replacement sheets™) must be submitted.
{a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review { PTO-948) attached
1) [ hereto or 2)[] 1o Paper No./Mail Date .
(b} [ including changes required by the attached Examiner's Amendment /{ Comment or in the Cffice action of
Paper No./Mail Date __ .

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

6. [] DEPOSIT OF andfor 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. O Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper Nc./Mail Date .

3. O Infermation Disclosure Statements (PTO/SB/)S), 7. O Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other )

{Alton N. Pryor/
Primary Examiner, Art Unit 1616

|15, Fatent and Trademark Office
PTOL-37 {Rev. 08-08) Nolic§ 6f3AII0wability Part of Paper No.iMail Date 20000826




Application/Control Number: 10/502,685 Page 2
Art Unit; 1616

The following is an examiner’s statement of reasons for allowance: The results
provided in the specification on pages 7-9 for the stability of the instant composition
overcomes any obviousness type rejection that could have been deduced from US
20030018019, US 6309623, WO 93/05765 and/or WO 93/11773. The claimed invention
is specific to chemical components and the amounts thereof.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Telephonic Inquiry

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 (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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UNTTED STATES PATENT AND TRADEMARK OQFFICE

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
TInited States Patent and Trademark (MFice
Address: COMMISSIONER FOR PATENTS

FO. Box 1450

Alexandna, Vieginia 223 13-1450

WS, AT, OV

CONFIRMATION NO. 7568

SERIAL NUMBER FILINgnA%rE 371(c) CLASS GROUP ART UNIT ATTOHNECY) DOCKET
10/502,685 07/27/2004 424 1616 06275-410US1
RULE
APPLICANTS
Nayna Govind, Loughborough, UNITED KINGDOM;
Maria Marlow, Loughborough, UNITED KINGDOM;
L CONT'NUING DATA Rkl ek kol ke kdkk ok kk ok kk
This application is a 371 of PCT/SE03/00156 01/29/2003
*x FOHE'GN APPLICAT'ONS Fede e dedr deede de de e de e ey e St e e
SWEDEN 0200312-7 02/01/2002
** |F REGUIRED, FOREIGN FILING LICENSE GRANTED **
Foreign Priority claimed Mves e STATEOR | SHEETS | TOTAL |INDEPENDENT
35 USG 119{a-d) corditions met bl ves LIno | [ Metafer COUNTRY |DRAWINGS | CLAIMS CLAIMS
Verified and J;AA_ISEI_NATHAMEL UNITED 18 1o 1
Acknowledged “Examiners Signature i KINGDOM
ADDRESS
FISH & RICHARDSCN P.C.
P.C BOX 1022
MINNEAPOLIS, MN 55440-1022
UNITED STATES
TITLE
Composition for inhalation
Q All Fees

FEES: Authority has been given in Paper

FILING FEE ‘
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT
3400 No. for following:

) 1.16 Fees (Filing)
‘D 1.17 Fees (Processing Ext. of time)
10 1.18 Fees (Issu)

1Q Other

Q Credit

BIE (Rew 05AT),

206




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

10502685 GOVIND ET AL.
“‘H“ “‘ “‘ Examiner Art Unit
ALTON N PRYOR 1616
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
514 167 ol 1| N 45 1 00 (2008.0)
& | 1 314 235 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
B4 483
O Claims renumbered in the same order as presented by applicant O CPA O T.o O Riar
Final Original Final Criginal Final Qriginal Final Criginal Final Qriginal Final Original Final Crriginal Final Original
1 7 5 33 8 43
2 18 6 k1 2 50
3 19 7 35 10 51
4 20 36 11 52
5 21 37
[ 22 ki
7 23 39
8 24 40
9 1 25 41
10 26 42
11 27 43
12 28 44
13 29 12 45
14 b 30 13 48
15 3 2 14 A7
16 4 32 15 48
NONE
Total Claims Allowed:
15
{Asgistant Examiner) {Date)
fALTON N PRYOR/
Primary Examiner.Art Unit 1616 8/26/09 Q.G, Print Claimi(s) Q.G. Print Figure
{Primary Examiner) {Date) none none

U.5. Palent and Trademark Cffice

207

Part of Paper Mo, 20020626



Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

10502685 GOVIND ET AL.
Examiner Art Unit
ALTON N PRYOR 1616
SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
each inventor 7131/08 anp
Consulted with A. Marschel: decided 103 rejection should be reinstated 1/16/08 anp
and 112 written description should be entered
Allowability Conference with Dr. Ardin Marscel and Sreeni Marschel - 8/20/09 anp
Decision was to allow the application.
INTERFERENCE SEARCH
Class Subclass Date Examiner
514 165, 463 8/25/09 anp

U.5. Patent and Trademark Office
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Attorney’s Docket No.: 06275-0410U51 7 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. ArtUnit : 1616

Serial No. : 10/502,685 Examiner : Alton Nathaniel Pryor
Filed : July 27, 2004 Conf. No, : 7568

Title ;. COMPOSITION FOR INHALATION

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLEMENTAL AMENDMENT

Please amend the above-identified application as follows:

CERTIFICATE OF MAILING BY EFS-WEB FILING

I hereby cenify that this puper was [led with the Patemt and Trademark
Office using the EFS-WEB system on this datet August 21, 2000
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-0410U31 /7 100629-1P US
Scrial No. @ 10/502,685

Filed ¢ July 27, 2004

Page : 20f5

Amendments to the Claims;

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1 —24 (Canceled)

25. (Currently amended) A pharmaceutical composition comprising formoterol fumarate
dihydrate, budesonide, 1,1,1,2,3,3,3-heptafluoropropane (HFA227), PVP K25 (polyvinyl
pyrrolidone with an approximate molecular weight of 30.000)pelyinylpyrrelidone(PVR)}, 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 K235 is present at a

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

26 -29 (Canceled)

30. (Currently amended) A pharmaceutical composition according to claim 25, in which

the formoterol fumarate dihydrate 1s #-the-ferm-ofthe R, R-cnantiomer.,

31. {Currently amended) A pharmaceutical composition according to claim 25, in which
the budesonide is #thefermefthe 22R-epimer.

32. (Currently amended) A method of treating [[the]] symptoms of a respiratory
disorder, comprising administering to a patient [[a]] the pharmaceutical 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. Attorney’s Docket No.: 06275-0410U31 /7 100629-1P US
Scrial No. @ 10/502,685

Filed ¢ July 27, 2004

Page : 3of5

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 pharmaccutical composition comprising formoterol fumarate
dihydrate, budesonide, HFA227, PVP K25 , and PEG-1000, wherein the formoterol fumarate
dihydratc is present at a concentration of .09 mg/ml, the budcsonide is present at a
concentration of 1 mg/ml, the PVP K235 is present at a concentration of 0.001% w/w, and the

PEG-1000 is present at a concentration of 0.3% w/w.

46. (Currently amended) A pharmaceutical composition comprising formoterol fumarate
dihydrate, budesonide, HFA227, PVP K25, and PEG-1000, wherein the formoterol fumarate
dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is present at a
concentration of 2 mg/ml, the PVP K25 is present at a concentration of 0.001% w/w, and the

PEG-1000 is present at a concentration of 0.3% w/w.
47. (Currently amended) A pharmaceutical composition comprising formoterol fumarate

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

dihydrate is present at a concentration of 0.09 mg/ml, the budesonide is present at a
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Applicant : Nayna Govind et al. Attorney’s Docket No.: 06275-0410U31 /7 100629-1P US
Scrial No. @ 10/502,685

Filed ¢ July 27, 2004

Page : d4of 5

concentration of 4 mg/ml, the PVP K25 is present at a concentration of 0.001% w/w, and the

PEG-1000 is present at a concentration of 0.3% w/w.

48. (Currently amended) A pharmaccutical composition comprising formoterel 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 1s 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% w/w.

49. (Previously presented) The method of claim 32, wherein the concentration of

budesenide is 1 mg/ml.

50. (Previously presented) The method of claim 32, wherein the concentration of

budesonide is 2 mg/ml.

51. (Previously presented) The method of claim 32, wherein the concentration of

budesonide 1s 4 mg/ml.

52. {Previously presented) The method of claim 32, wherein the concentration of

budesonide is § mg/ml.
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REMARKS

Applicants thank the Examingr for telephoning Applicants’ undersigned representative on
August 18 and 20, 2009, respectively, to propose the amendments reflected above. Applicants
agreed to file the amendments as this Supplementary Amendment. 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 235 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 ¢laims 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 due. Please apply any charges or credits to deposit
account 06-1050.

Respectfully submitted,

Date: August 21, 2009 /Janis K. Fraser/
Janis K. Fraser, Ph.D., J.D.
Reg. No. 34,819

Fish & Richardson P.C.

Customer Number 26164

Telephone: (617) 542-5070

Facsimile: (8§77) 769-7945

222531085 doc
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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

1 hereby certify that this paper was filed with the Patest and Trademark
Office using the EFS-WEB system on this date: {Y\( Y e 1009
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Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1 — 24 (Canceled)

25. (Currently amended) A pharmaceutical composition comprising formoterol fumarate
dihydrate, budesonide, 1.1,1.2.3.3,3-heptafluoropropane (HFA227), polyvinylpyrrolidone (PVP),

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

formoterol fumarate dihiydrate 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 is present at a

concentrafion of 0.001% w/w. and the PEG-1000Q is present at a concentration of 0.3% w/w.

26. {Canceled)

27. (Currently amended) A pharmaceutical composition according to claim 25, in which
the PVP is PVP K25 (PVP with an approximate molecular weight of 30,000},

28 - 29 (Canceled)

30. (Previously presented) A pharmaceutical composition according to claim 25, in

which the formoterol fumarate dihydrate is in the form of the R, R-enantiomer.
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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 1s

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 formotercl fumarate dihydrate,
budesonide, HFA227, FVP, 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 1 mg/ml, the
PVP is present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration
ot 0.3% w/w.

46. (New) A pharmaceutical composition comprising formoterol fumarate dihydrate,

budesonide, HFA227, PVP, and PEG-1000, wherein the formoterol fumarate dihydrate is present

at a concentration of 0.09 mg/ml, the budesonide is present at a concentration of 2 mg/ml, the
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PVP is present at a concentration of 0.001% w/w, and the PEG-1000 is present at a concentration

of 0.3% w/w.

47. (New) A phamaceutical 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% w/w.

48. (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 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% w/w. '

49. (New) The method of claim 32, wherein the concentration of budesonide is 1 mg/ml.

50. {New) The method of claim 32, wherein the concentration of budesonide is 2 mg/ml.

51. {New) The method of claim 32, wherein the concentration of budesonide 1s 4 mg/ml.

52. (New) The method of claim 32, wherein the concentration of budesonide is 8 mg/ml.

220



Applicant . Nayna Govind et al. Attorney’s Docket No.; 06275-0410US1 / 100629-1P US
Serial No. : 10/502,683

Filed : July 27,2004

Page : 50of8

REMARKS

L 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 45-52 are new. Claims 1-3, 5-9,
12-24, 26, 28-29, and 36-44 have been newly canceled. Claims 4 and 10-11 were canceled
previously.

Claim 25 has been amended to a) limit PEG to PEG-1000 (supported at page 4, line 16 of
the specification); b) spell out the full chemical names of HFA227, PVP, and PEG (supported in
the specification at page 1, line 24; in previously entered claim 1; and in Exhibits A-C of the
communication filed on April 30, 2008}; and ¢) 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,

Il. Claim Rejection under 35 U.S.C. §112, First Paragraph (Written Description);

Claims 1-3, 5-9, and 12-24 remain rejected for allegedly tailing to comply with the
written description requirement of 35 U.S.C. §112, first paragraph. According to the Office:
“[nJo 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 disclesed in numerous places in the specification (e.g., at page 5, lines 14-18). However,
solely in the interest of furthering prosecution, Applicants have canceled claims 1-3, 5-9, and 12-
24, rendering the rejection of these claims moot. The remaining claims, all of which recite

formoterol fumarate dihydrate in particular, were not rejected for lack of written description.

221



Applicant : Nayna Govind et al, Auorney’s Docket No.: $6275-0410U81 /7 100629-1P US
Serial No. : 10/502,685

Filed : July 27, 2004

Page : 6of8

III.  Claim Rejection under 35 U.S.C. §112, First Paragraph (Enablement}:
Claims 1-3, 5-9, and 12-24 remain rejected for allegedly failing to comply with the

enablement requirement of 35 U.5.C. §112, first paragraph. According to the Office: “the
specification, while being enabled for compositions comprising components formotero] fumarate
d[i]hydrate, 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, 5-2, and 12-24, rendering 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 (vide supra).

IV,  Claim Rejection under 35 U.S.C. §103(a):

Claims 1-3, 5-9, and 12-44 are rejected under 35 U.S.C. §103(a) as being allegedly
obvious over U.S. Patent App. Pub. No. 2003/0018019 to Meade et al. (“Meade”) and U.S.
Patent No. 6,309,623 to Weers (“Weers”). Claims 1-3, 5-9, and 12-24, 26, 28-29, and 36-44

have been canceled, making the rejection moot with respect to these claims. As to the remaining

claims, Applicants respectfully traverse the rejection in light of the above amendments and for
the reasons provided below.

In response to the Office Action of January 29, 2007, Applicants submitted {on
August 21, 2007) amendments, arguments, and a declaration under 37 C.F.R. §1.132 from the
inventor with supplemental data. Despite this, the Office has maintained the rejection under 35
U.S.C. §103(a).

According to the Office Action {at page 8):

“With respect to the experimental results provided by the Applicants, the
claims are much broader than what are being interpreted as unexpected results.
Since dispersion results are concentration dependent as 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” 1s used in all
formulations, whereas the claims recite "formoterol or a salt thereof, or a solvate of a salt
thereof.” The claims as presently amended all recite “formoterol fumarate 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 “imtial evaluation” (see page 5,
line 11). Asis clear from the experiments described on pages 6-12 and in Figures 2-6, several
different PYP 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 % w/w or 0.3% w/w in all of the
formulations, whereas the claims do not recite the amount of PEG used. While not conceding
that these observations are pertinent to the issue of whether the claims are commensurate in
scope to the unexpected results, Applicants have, in the interest of obtaining allowance,
incorporated both of the above limitations 1nto the claims.

4) The Office Action points out that the formulations disclosed in the specification at
page S utilized 0.09 mg/m! formoterol 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 dihydrate.

In view of the foregoing, Applicants submit that the issues raised in the Office Action
have been fully met, and respectfully request that the rejection of the claims under 35 U.S.C.

§103(a) be reconsidered and withdrawn.
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The fee in the amount of $130.00 for Petition for One Month Extension of Time is being
paid concurrently herewith on the Electronic Filing System (EFS) by way of Deposit Account
authorization. Apply any other charges or credits to deposit account 06-1050, referencing

Attorney Docket No. 06275-0410US1.

Respectfully submitted

N ——Tams K. Fras:e;, PRD.,ID.
Reg. No. 34,819

Date: / /]/é'vl 26 ﬂ@f)q U
/ (/ /

Fish & Richardson P.C.
Customer No.: 26164
Telephone: (617} 542-5070
Facsimile: {877) 769-7945
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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.

Claim Rejections - 35 USC § 112

Applicant's arguments with respect to claims have been considered but are moot
in view of the new ground(s) of rejection. Previous rejections not addressed below have
been withdrawn.

Claims are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject
matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor(s), at the
time the application was filed, had possession of the claimed invention. No
description of solvate salt of formoterol provided in the specification.

Determination of Claim Scope

Claims 1-3,5-9,12-24 of the instant application claim a pharmaceutical
composition comprising formoterol or salt thereof or a solvate of a salt thereof in claim 1
of the instant application.

Review of Applicants’ Disclosure

The instant specification does not disclose, to which solvates of a salt of
formoterol Applicants are referring. Applicants’ specification does not disclose how to
make any particular solvate of a salt of formoterol nor do Applicants depict chemical

structures of formoterol as any particular solvate of a salt in their disclosure.
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Possession Based on Ordinary Skilled ﬁ:'ttisan’s Determination/ State of the Prior

It is generally accepted in the art that the formation of a particular solvate of a
salt for a given compound or series of compounds is unpredictable (see Vippagunta et
al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 18), therefore,
the generic reference to a solvate of a salt of formoterol in the instant specification does
not provide adequate written support for claims drawn to any solvate of a salt of this
compound. An ordinary skilled artisan would conclude that Applicants were not in
possession of any particular solvate of a salt of any of the compounds of corresponding
to formoterol of the claimed composition. Furthermore, because Applicants’ generic
reference to solvate of a salt of formoterol does not permit the ordinary skilled artisan to
clearly envisage what specific formoterol were in Applicants’ possession, the only
reasonable conclusion said artisan would make was that Applicants were not in
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.S8.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 formoterel. The

specification does not enable any person skilled in the art to which it pertains, or with
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which it is most nearly connected, to make the invention commensurate in scope with
these claims.

An analysis based upon the Wands factors is set forth below.

To be enabling, the specification of a patent must teach those skilled in the art
how to make and use the full scope of the claimed invention without undue
experimentation. In Genentech Inc. v. Novo Nordisk 108 F.3d 1361, 1365, 42 USPQ2d
1001, 1004 (Fed. Cir. 1997); In re Wright 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513
(Fed. Cir. 1993),. See also Amgen Inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1212, 18
USPQ2d 1016, 1026 (Fed. Cir. 1991); In re Fisher 427 F.2d 833, 839, 166 USPQ 18, 24
(CCPA 197Q). 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, 547 (Bd Pat App Int 1986)). They include (1) the
quantity of experimentation necessary, (2) the amount of direction or guidance
presented, (3) the presence or absence of working examples, (4) the nature of
the invention, (5) the state of the prior art, (6) the relative skill of those in the art,
(7) the predictability or unpredictability of the art and (8) the breadth of the
claims.

Breadth of Claims

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. [t 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 Vippagunia

et al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 11 and 18).

Level of One of Orvdinary Skill & Predictability/Unpredictability in the Art
The level of a person of ordinary skill in the art is high, with ordinary artisans
having advanced medical and/or scientific degrees {(e.g. M.D., Ph.D., Pharm. D. or
combinations thereof). There is a general lack of predictability in the pharmaceutical
art. In re Fisher, 427, F. 2d 833, 166, USPQ 18 (CCPA 1970). 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 formoterol.

In conclusion, the specification, while being enabling for compaositions 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; 1/23/03) and Weers et al (US 6309623; 10/30/01).
Meade teaches a pharmaceutical composition comprising anticholinergics,
corticosteroids including budesonide, and betamimetics including formoterol. See
abstract, paragraphs 3-5,16. Meade teaches that the formoterol can exist in the form of
formoterol fumarate and as the enantiomeric salt of R,R sterecisomer. 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-1000 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 % wiw) 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 / 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 resulis.

2) The claims recite that PVP is used in the concentration range of 0.001% to
0.01% w/w when the budesonide is present at 4 mg/ml and 8 mg/ml, 0.0001% to
0.001% w/w when the budesonide is present at 1 mg/ml. The concentration of PVP
used is 0.001 % w/w when the budesonide is present at 2 mg/ml. However, the
specification at page 5 states that only 0.001% PVP is used in all formulations. The
claim is not commensurate in scope with the unexpected results.

3) Many of the claims recite PEG broadly. However, the specification at page
5 states the use of PEG-1000 in all formulations. The PEG 1000 is only used at 0.1%

wiw or 0.3% wiw in all of the formulations. On the other hand, many of the claims do not
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recite the amount of PEG 1000 actually used. The claims are not commensurate in
scope with the unexpected results.

4) 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 %
wiw 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 normally be reached on 8:00 a.m. - 4:30 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Sreeni Padmanabhan can be reached on §71-272-0629. 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 866-217-9197 (toll-free).
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/Alton N. Pryor/
Primary Examiner, Art Unit 1616
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Autorney’s Docket No.: 06275-0410U51/ 100629-1P US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. ArtUmt : 1616
Serial No, : 10/502,685 Examiner : Alton Pryor
Filed ¢ July 27, 2004 Cont. No. : 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

[ hereby certify that this puper was filed with the Patent and Trademark
Oftice using the EFS-WEB sygiem on this date: October 31, 200%
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Applicant : Nayna Govind et al. Atterney’s Docket No.: 06275-0410US81/ 100629-1P US
Serial No. : 10/502,685

Filed 2 July 27,2004
Page : 20of9
Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1. (Curmrently amended} A pharmaceutical composition comprising formeterol or a salt
orsolvate thereof, or a solvate of a salt thereof; budegonide; 1,1, ,2,3,3,3-heptaﬂuomprc;pane
(HFA227); polyvinylpyrrolidone (PVP) and polyethylene glycol (PEG), wherein the PVP is
present at a concentration of 0.001% w/w to 0.01% w/w and the budesonide is present at a

concentration of 4 mg/mil.

2. (Previously presented) A pharmaccutical composition according to claim 1 wherein

the PEG is present at a concentration from about 0.05 to about 0.35% w/w.

3. (Previously presented) A pharmaceutical composition according to claim 1 in which
the PVEP is PVP K25 (PVP with an approximate molecular weight ot 30,000).

4. (Canceled)

5. {Previously presented) A pharmaceutical composition according to claim 1 in which

the PEG i1s PEG 1000 (PEG with an average moleenlar weight of 1000).

6. (Previously presented) A pharmaceutical composition according to claim 1 in which

the PEG is present at a concentration of 0.3% w/w.

7. (Currently amended) A pharmaceutical composition according to claim 1 in which

formoterol is in the form of #s{fumarate-dilydrate a salt.
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8. (Currently amended) A pharmaceutical composition according to claim 1 in which
the formoterol or salt exsebwate thereof, or solvate of a salt, is in the form of the R, R-

enanfiomer.

9. {Previously presented) A pharmaceutical composition according to claim 1 in which

the budesonide is in the form of the 22R-epimer.

10-11. (Canceled)

12. {Previously presented) A method of treating the symptoms of a respiratory disorder,
comprising administering to a patient a pharmmaceutical composition according to claim [,
wherein the respiratory disorder is asthma, rhinitis, or ¢hronic 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

rhimtis.

15. (Previously presented) The method of claim 12, wherein the respiratory disorder is
COPD.

16. (Currently amended} A pharmaceutical composition comprising [ormolerol, or a salt
orsohwate thereof, or a solvate of a 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.
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17. (Currently amended) A pharmacentical composition comprising formoterol, or a salt
ersebate thereof, or a solvate of a salt thereof; budesonide; HFA227; PVP; and PEG, whercin
the PVP is present at a concentration of 0.001% w/w to 0.01% w/w and the budesonide is present

at a concentration of 8 mg/ml.

18. (Currently amended) A pharmaceutical composition comprising fonmnoterol, or a salt
si-sebvate thereof, or a selvate of a salt thereof, budesonide; HFA227; PVP; and PEG, wherein
the PVP is present at a concentration of 0.0001% to 0.001% w/w and the budesonide is 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 15 0.001% wiw.

21. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVFE is 0.001% or 0.01% w/w.

22. (Previously presented) The pharmaccutical composition of claim 17, wherein the

concentration of PVP is 0.001% w/w.

23. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.0001%, ¢.0005%, or 0.001% w/w.

24. (Previously presented) The pharmaceutical composition of claim 18, wherein the

concentration of PVP is 0.001% w/w.
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25. (new) A pharmaceutical composition comprising formoterol fumarate dihydrate,
budesonide, HFA227, PVP, and PEG, wherein the PVP 1s present at a concentration of 0.001%

w/w to 0.01% w/w, and the budesonide is present at a concentration of 4 mg/ml.

26. (new) A pharmaceutical composition according to claim 25, wherein the PEG is

present at a concentration from about 0.05 to about 0.35% w/w,

27. {(new) A pharmaceutical compositicn according to claim 25, in which the PVP is
PVP K25.

28. (new) A pharmaccutical composition according to c¢laim 25, in which the PEG is
PEG 1000.

29. (new) A pharmacentical composition according to claim 25, in which the PEG is

present at a concentration of 0.3% w/w.

30. (new) A pharmacentical composition according to ¢laim 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 cbstructive pulmeonary disease (COPD).

33. (new) The method of claim 32, wherein the respiratory disorder is asthma.
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34. (new) The method of claim 32, wherein the respiratory disorder is rhinitis.

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

36. (new) A pharmaceutical composition comprising formotercl fumarate dihydrate,
budesomde, HFA227, PVP, and PEG, wherein the PVP is present af 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 formoterol fumarate dihydrate,
budesonide, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.001%

w/w to 0.01% w/w, and the budesonide is present at a concentration of 8 mg/m).
38. (new) A pharmaceutical composition comprising formoterel fumarate dihydrate,
budesomnide, HFA227, PVP, and PEG, wherein the PVP is present at a concentration of 0.0001%

to 0.001% w/w, and the budesonide 1s present at a concentration of 1 mg/ml.

39. (new) The pharmaceutical composition of claim 25, wherein the concentration of

PVP is 0.001% or 0.01% w/w,

4(. (new) The pharmacecutical composition of claim 25, wherein the concentration of
PVP is 0.001% w/w.

41. (new) The phammaceutical composition of claim 37, wherein the concentratien of

PVP i5 0.001% or 0.01% w/w.

42. {new) The pharmaceutical composition of claim 37, wherein the concentration of

PVPis 0.001% w/w.
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43. (new) The pharmaceutical composition of claim 38, wherein the concentration of
PVP 15 0.0001%, 0.0005%, or 0.001% w/w.

44. (new) The pharmaceutical composition of ¢laim 38, wherein the concentration of
PVP is 0.001% w/w.
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REMARKS

Upon entry of the above amendment, claims 1 - 3, 5 - 9, and 12 - 44 will be pending,
claims 25 - 44 having been newly added. The amendmenits to claims 1, 7, 8, 16, 17, and 18 are
supported in the specification at page 2, lings 7 - 15. New claims 25 - 44 arc supported by
claims 1 -3, 5- 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. § 112, 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 -3,5,6, 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 formoterol or a salt thereof or a solvate of a salt.
Claim 7 now recites that formoterol is in the form of a salt, so it also should be allowable, New

claims 25 - 44 all specify a single disclosed species, formotero] fumarate 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.

' Applicants point out claim 7 does not (and did not prior {0 amendment) encompass solvates of formoterol per se,
50 was apparently included in these r¢jections 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
account 06-1050.

Respectfully submitted,

,/ -
S / —
Janis K. Fraser, Ph.D., ].D. ™
Reg. No. 34,819

Daté:j (’%n 5 I ; }OOg L
L {

Fish & Richardson P.C.
Customer No.; 26164
Telephone: {(617) 542-5070
Facsimile: (877) 769-7945

22059052 doc

253



Electronic Patent Application Fee Transmittal

Application Number:

10502685

Filing Date:

27-Jul-2004

Title of Invention:

Composition forinhalation

First Named Inventor/Applicant Name:

Nayna Govind

Filer:

Janis K. Fraser/Nancy Bechet

Attorney Docket Number:

06275-410U51

Filed as Large Entity

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

Description Fee Code Quantity Amount Suz:;:;: in
Basic Filing:
Pages:
Claims:
Claims in excess of 20 1615 20 52 1040
Independent claims in excess of 3 1614 4 220 880

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

254




Description FeeCode | Quantity| Amount s"t':;(t;)' in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1920

255




Electronic Acknowledgement Receipt

EFSID: 4212975
Application Number: 10502685
International Application Number:
Confirmation Number: 7568
Title of Invention: Composition forinhalation
First Named Inventor/Applicant Name: Nayna Govind
Customer Number: 26164
Filer: Janis K. Fraser/Nancy Bechet
Filer Authorized By: Janis K, Fraser
Attorney Docket Numbenr: 06275-41 0US1
Receipt Date: 31-0CT-2008
Filing Date: 27-JUL-2004
Time Stamp: 13:51:16
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 51920
RAM confirmation Number 18604
Deposit Account 061050
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CF.R. Section 1.21 (Miscellaneous fees and charges)

256




File Listing:

Document - . File Size(Bytes Multi Pages
Document Description File Name ( yt y . . 9
Number Message Digest | Partlzip| (ifappl.)
254040
1 responsed10usl.pdf ves 9
276k 2B 30 1EN5 e 54 6r5d 555 468410
dafdd

Multipart Description/PDF files in .zip description

Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 7
Applicant Arguments/Remarks Made in an Amendment 8 9
Warnings:
Information:
31431
2 Fee Worksheet (PTO-06) fee-info.pdf ho 2
62e20297d 63200 ddba? b6 HITaa (606!
Warnings:
Information:
Total Files Size (in bytes)] 285521

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 similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.5.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.5.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.5.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

257




PTG/SB/06 (07-06)
Approved for use lhrough 1/31/2007. OMB 0651-0032
1.5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwod Reduction Act of 1995, no persons are requirad to rezpond to a collection of information unless it diselaxs a valid OWE control number
PATENT APPLICATION FEE DETERMINATION RECORD | Avplication or Dockat Number | Fiiing Date
Substitute for Form PTO-875 10/502,685 0712712004 | [ 7o be Mailsa
APPLICATION AS FILED - PART I OTHER THAN
{Column 1) {Celurnn 2) SMALL ENTITY D OR SMALL ENTITY
FOR NUMEER FILED NUMBER EXTRA RATE {$) FEE {$) RATE () FEE ($)
-D BASIC FEE NJA N/A NJA N/A
(37 CFR1.16(a] (i), or (c)
[ seaRcH FEE
(37 CERA1B(k) (i or im)) NIA N/A NIA N/A
D EXAMINATION FEE
{37 CFR 1.16{0). ip), or (q)) N/A N/A N/A NiA
TgTC‘?:LRCiL&lHS minus 20= f * Xs = OR x5 =
INDEFEMDENT CLAIMS . _ _
{37 CFR 1.18(hj} minus 3 = As o F AEE
If the gpecification and drawings excead 100
] sheets of paper, the application size fee due
2?%;2*?1'?“ SIZE FEE is $250 ($125 for small entity) for each
{ 16is]) additional 50 sheets or fraction thereof, See
35 US.C d1{a)1){3)yand 37 CFR 1.16(s).
I:l MULTIFLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 115 less than zero, enter *0" in colurmn 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART Il

OTHER THAN
{Colurnn 1) {Colurnn 2) {Column 3} SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITICNAL
= 10/31/2008 | srrer PREVIQUSLY EXTRA RATE (5} | peg @ RATE ($) FEE ($)
Z AMENDMENT PAID FOR
Lu — . I I
= Tolal 37 ¢Fr 41 Minus | = 21 =20 ¥ 5 = OR B X $82= 1040
a Lit)|
5 ;?S S‘éﬁ“f.’fﬁ”ﬁp - 8 Minus | 4 =4 %3 = OR | x szz0= 880
g ] Application Size Fes (37 CFR 1.16(s)}
D FIRST PRESENTATION OF MULTIFLE DEFENDENT CLAIM {37 CFR 1.1&())) OR
TOTAL TOTAL
ADD'L OR  ADDL 1920
FEE FEE
(Colurmn 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE (3) FEE {$} RATE () FEE (%)
- AMENDMENT PAID FOR
< Total i cr : Minus | = = X3 o= orR Ixe =
g E'fﬁ'gﬁ';“,dfﬁ”f,i, : Minus | = = Xs = OR [ xs =
5 D Application Size Fee (37 CFR 1.16(s))
=
<[ |:| FIRST PRESENTATION OF MULTIBLE DEFENDENT CLAIM (37 CFR 1.18()) OR
TOTAL TOTAL
ADDL OR ADD'L
FEE FEE
e g Le3l Instrument Examiner
e *Highest Number Previously Paid Fo is less than 20, enter “20". /NICOLE LOVE-HENSLEY/

*** If the "Highest Nunber Previously Paid For™ IN THIS SPACE is kess than 3. enter 3",
Tha "Highest Number Praviously Paid For” (Total or Independsnt) is the highest number found in the appropriate box in colurn 1.

PS5 P St S s
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to fike (and by the USPTO to
pracess) an application. Confidentiality is govarned by 35 U8 C. 122 and 37 CFR 1.14._ This collection iz estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require 10 complete this form and/or suggestions for reducing this burden, should be sent fo the Chief (nformation Officer, U5, Patent and Trademark Office. U.S.
Department of Commerce, P.0O. Box 1450, Alaxandria, WA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS, SEND TO: Commissieoner for Patents, P.O. Box 1430, Alexandria, VA 22313-1450,

If you heed assistance i completing the form, call 1-800-FPT0-9189 and select oplion 2.

258



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United Jtakes Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS

PO Box 1430

Alexandria, Yirginia 2251 5-1450

WA NSO, g0V

APFLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NGO, | CONFIRMATION NO. I
14502685 Q72742004 Nayna Govind 00275-410U51 7508
26164 754 ORAOL2008
EXAMINER

FISH & RICHARDSON P.C. | I
P.O BOX 1022 PRYOR, ALTONNATHANIEL
MINNEAPOLIS, MN 55440-1022

| ART TINIT | PAPFR NITMBER I

1616
| MAIL DATE | DELIVERY MODE I
02012008 PAPER

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

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

PTOL-90A (Rev. 04/07) 259



Application No. Applicant(s)

10/502,685 GOVIND ET AL.
Office Action Summary Examiner Art Unit
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE QOF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136{a). In no event, howsver, may a reply be limely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NC period for reply is specified above, the maximum statutory period will apply and will sxpire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the 3et or extendad period for reply will, by statute, cause the application to become ABAMDONED (35 US.C. § 133).

Any reply received by the Cffice later than three months after the mailing date of this communication, even if imely filed, may raduce any

sarned patent term adjustment, See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 30 April 2008.
2a)] This action is FINAL. 2b) This action is non-final.
3)] 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 O0.G. 213.

Disposition of Claims

4)DA Claimis) 1-3.5-9 gnd 12-24 is/are pending in the application.
4a) Of the above claim(s) isfare withdrawn from consideration.
5)1 Claim(s) isfare allowed,
6)XJ Claim(s) 1-3 5-9.12-24 is/are rejected.
7] Claim(s) ___ isfare objected to.
8)] Claim(s)___ are subject to restriction and/or election requirement.

Application Papers

9)] The specification is objected to by the Examiner,
10)J The drawing(s) filed on isfare: a)] accepted or b)[] objected to by the Examiner.
Applicant may not request that any ebjection to the drawing(s} be held in abeyance. See 37 CFR 1.85{(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)J 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)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)<(d) or {f).
aJAnl b Some * c)[] None of:
1. Certified copies of the priority documents have been received.
2] Gertified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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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. Previous rejections not addressed below have
been withdrawn.

Claims are rejected under 35 U.S.C. 112, first paragraph, as failing to
comply with the written description requirement. The claim(s) contains subject
matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor(s), at the

time the application was filed, had possession of the claimed invention.

Determination of Claim Scope
Claims 1-3,5-9,12-24 of the instant application claim a pharmaceutical

composition comprising formoterol solvates in claim 1 of the instant application.

Review of Applicants’ Disclosure
The instant specification does not disclose, to which solvates of formoterol
Applicants are referring. Applicants’ specification does not disclose how to make any
particular solvate or hydrate of formoterol nor do Applicants depict chemical structures

of formoterol as any particular hydrate or solvate in their disclosure.
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Possession Based on Ordinary Skilled ﬁ:'ttisan’s Determination/ State of the Prior

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 18), therefore,
the generic reference to a solvate of either formoterol in the instant specification does
not provide adequate written support for claims drawn to any solvate or hydrate of this
compound. An ordinary skilled artisan would conclude that Applicants were not in
possession of any particular solvate or hydrate of any of the compounds of
corresponding to formoterol of the claimed composition. Furthermore, because
Applicants’ generic reference to solvates or hydrates of formoterol does not permit the
ordinary skilled artisan to clearly envisage what specific formoterol were in Applicants’
possession, the only reasonable conclusion said artisan would make was that
Applicants were not in possession of solvates and/or hydrates of formoterol and had not
reduced to practice the preparation, isolation, and characterization of said solvates and
hydrates.

The remaining claims are rejected as depending from a rejected claim.

Claims 1-3,5-9,12-24 are rejected under 35 U.S.C. 112, first paragraph,
because the specification, while being enabling for compositions comprising
components formoterol in the form of formotereol and formotercl 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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skilled in the art to which it pertains, or with which it is most nearly connected, to make
the invention commensurate in scope with these claims.

An analysis based upon the Wands factors is set forth below.

To be enabling, the specification of a patent must teach those skilled in the art
how to make and use the full scope of the claimed invention without undue
experimentation. In Genentech Inc. v. Novo Nordisk 108 F.3d 1361, 1365, 42 USPQ2d
1001, 1004 (Fed. Cir. 1997); In re Wright 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513
(Fed. Cir. 1993),. See also Amgen Inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1212, 18
USPQ2d 1016, 1026 (Fed. Cir. 1991); In re Fisher 427 F.2d 833, 839, 166 USPQ 18, 24
(CCPA 197Q). 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, 547 (Bd Pat App Int 1986)). They include (1) the
quantity of experimentation necessary, (2) the amount of direction or guidance
presented, (3) the presence or absence of working examples, (4) the nature of
the invention, (5) the state of the prior art, (6) the relative skill of those in the art,
(7) the predictability or unpredictability of the art and (8) the breadth of the
claims.

Breadth of Claims

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. [t 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 Vippagunia

et al. “Crystalline Solids,” Advanced Drug Delivery Reviews, 2001, 48, pp 11 and 18).

Level of One of Ovdinary Skill & Predictability/Unpredictability in the Arf
The level of a person of ordinary skill in the art is high, with ordinary artisans
having advanced medical and/or scientific degrees {(e.g. M.D., Ph.D., Pharm. D. or
combinations thereof). There is a general lack of predictability in the pharmaceutical
art. In re Fisher, 427, F. 2d 833, 166, USPQ 18 (CCPA 1970). 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 formoterol.
In conclusion, the specification, while being enabling for compaositions comprising
budesonide, HFA 227, PVYP, 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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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 p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see hitp://pair-direct.uspto.gov. Should
you have guestions on access 1o 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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Attormey’s Docket No.: (6275-410US1 / 100629-11 US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Nayna Govind et al. ArtUnit : 1616
Serial No. : 10/502,685 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 22313-1450

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 cenify that this puper was [led with the Patemt and Trademark
Office using the EFS-WEB system on this datet April 30. 2008
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Applicant : Nayna Govind et al. Attormey’s Docket No.: 06275-410US1 / 100629-11 US
Scrial No. @ 10/502,685

Filed ¢ July 27, 2004

Page : 20f 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
compnsing formeterol, budesonide, HFA 227 (1.1.1,2.3.3.3-heptafluoropropane), PVP and PEG
characterized in that the PVP is present from about 0.0005 to about 0.03 % _w/w and the PEG is

present from about 0.05 to about 0.35% w/w.

Replace the paragraph beginning at page 1, line 32 with the following amended
paragraph:

Preferably the PVP is present in an amount of 0.001% w/w. Preferably the PVP is
PVP K25 (PVP having an approximatc molccular weight of 30.000).

Replage the paragraph beginning at page 1, linge 35 with the following amended
paragraph:

Preferably the PEG is present in an amount of 0.3% w/w. Preferably the PEG 1s
PEG 1000 (PEG having an average molecular weight of 1000 Daltons).
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Page : 3of 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 solvate thercof, or a solvate of a salt; budesonide; 1,1,1,2,3.3,3-heptafluoropropanc
HFA 227 : polyvinvipyrrolidone (PVPYPSP and polvethylene glycol (PEGYPEG,

wherein the PVP is present at a concentration of 0.001% w/w to 0.01% w/w and the budesomde

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% w/w,

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, (Canccled)

5. {Currently amended) A pharmaceutical composition according to ¢laim 1 in which
the PEG 13 PEG 1000 (PEG with an average molecular weight of 1000).

6. (Previously presented) A pharmaceutical composition according to claim 1 in which

the PEG is present at a concentration of 0.3% w/w.
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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 pharmaccutical composition according to claim 1 i which
the formoterol or salt or solvate thereof, or solvate of a salt, is in the form of the R, R-

enantiomet.

9. (Previously presented) A pharmaceutical composition according to claim 1 in which

the budesonide is in the form of the 22R-epimer.

10-11. (Canceled)

12, (Previously presented) A method of treating the symptoms of a respiratory disorder,
comprising administering to a patient a pharmaceutical composition according to claim 1,
wherein the respiratory disorder is asthma, rhinitis, or chronic obstructive pulmonary discasc
(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

thinitis,

15. (Previously presented) The method of claim 12, wherein the respiratory disorder 1s
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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PVP is present at a concentration of 0.001% w/w and the budesonide is present at a

concentration of 2 mg/ml.

17. (Previously presented) A pharmaccutical composition comprising formoterol, or a
salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the
PVP 1s present at a concentration of 0.001% w/w to 0.01% w/w and the budesenide is present at

a concentration of 8 mg/ml.

18. (Previously presented) A pharmaceutical composition comprising formoterol, or a
salt or solvate thereof, or a solvate of a salt; budesonide; HFA 227; PVP; and PEG, wherein the
PVP is present at a concentration of 0.0001% to 0.001% w/w and the budesonide is present at a

concentration of | mg/ml.

19. (Previously presented) The pharmaceutical composition of claim 1, wherein the
concentration of PVP is 0.001% or 0.01% w/w,

20. {(Previously presented) The pharmaceutical composition of claim 1, wherein the

concentration of PVP is 0.001% w/w.

21. (Previously presented) The pharmaceutical composition of ¢laim 17, wherein the
concentration of PVP is 0,001% or 0.01% w/w,

22. (Previously presented) The pharmaceutical composition of claim 17, wherein the

concentration of PVP is 0.001% w/w.

23. (Previously presented) The pharmaceutical composition of ¢laim 18, wherein the
concentration of PVP is 0.0001%, 0.0005%, or 0.001% w/w.
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24. (Previously presented) The pharmaceutical composition of claim 18, wherein the
concentration of PVP is 0.001% wiw.
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REMARKS

The specification has been amendcd at page 1 to define the terms HFA 227, PVP K25,
and PEG 1000. These terms were in common use at the time of this application’s filing (see the
attached Exhibits A-C), and a person of ordinary skill would have understood their meaning. No
new matter has been added.

Claims 1-3, 5-9, and 12-24 remain pending and under examination. Claims 4, 10, and 11
were cancelled previously. By way of this amendment, claim 1 has been 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 21-36, and in Exhibits A-C. In addition, descriptions of the terms
“PVP K25” and PEG 1000” have been added to claims 3 and 5, respectively. No new matter has
been added.

Applicants wish to thank Examiner 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 US.C. § 112, second paragraph

The Office Action mailed January 31, 2008 (the “Office Action”) rejected claims 1-3, 5-
9, and 21-24 as allegedly indefinite because of the use of “abbreviations (PVP, HFA 227, PEG,
etc.)” (Office Action at page 2). As requested by the Examiner, the claims have been amended
to reflect the full names of the compounds. The specification at page 1, ling 22, tcaches that
“PVP” stands for polyvinylpyrrolidone and that “PEG™ stands for polyethylene glycol. As the
Examincr noted during the intcrvicw on April 23, 2008, the terms “HFA 2277, “PVP K25”, and
“PEG 1000 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 1,1,1,2,3,3,3-
heptafluoropropane, that “PVP K25” referred to PVP with a K-value of 25, corresponding to an
approximate molecular weight of 30,000, and that “PEG 10007 referred to PEG with an average

molecular weight of 1000 Daltons. This is demonstrated, for example, by The Handbook of

Pharmaceutical Excipients (3“' Edition, A .H. Kibbe (Ed.), Washington D.C., American
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Pharmaceutical Association, 2000) (the “Handbook™) which was published well before the
carliest 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 Extubit 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 US.C. § 112, first paragraph

Claims 1-3, 5-9, and 12-16 were rejected as allegedly lacking written description support.
According to the Office, “[¢]laims reciting 2 mg/mL and 4 mg/mL budcsonide sct forth new
matter issues™ (Office Action at page 2).

In the interview conducted April 23, 2008, applicants’ representative explained why the
specification supports budesonide concentrations of 2 mg/ml and 4 mg/ml. The Examiner
concurred and asked that the support for budesonide concentrations of 2 mg/ml and 4 mg/ml be
explained in applicants’ response.

According to the MPEP § 2163 (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. 119, 120,
or 365(c), each claim limitation must be expressly, implicitly, or inherently
supportcd in the originally filed disclosure. When an ¢xplicit imitation in a claim
"is not present in the written description whose benefit is sought it must be shown
that a person of ordinary skill would have understood, at the time the patent
application was filed, that the description requires that limitation.” Hyatt v,
Boone, 146 F.3d 1348, 1353, 47 USPQ2d 1128, 1131 (Fed. Cir. 1998). S¢e also
In re Wright, 866 F.2d 422, 425, 9 USPQ2d 1649, 1651 (Fed. Cir. 1989)...
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Applicants submit that a person of ordinary 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 3, lincs 16-20, tcaches that multiple formulations were prepared
and put into metered dose canisters.

For all formulations, the formoterol fumurate dihydrate concentration remained
constant at .09 mg/ml (equivalent to 4.5 mcg formoterol fumurate dihydrate per
actuation) and the budesonide concentration varied between approximately

1 mg/ml to 8 mg/ml (equivalent to 40 mcg to 320 mcg per actuation). (emphasis
added)

In view of this teaching, a person of ordinary skill would have understood that, in the
described experiments, the 1 mg/ml budesonide concentration was equivalent to 40 meg

budesonide pet actuation and that the 8 mg/ml budesonide concentration was equivalent to

320 mcg budesonide per actuation. Since the volume per actuation was constant (as indicated by

the 4.5 mcg formoterol dose per actuation shown for all formulations in the table at page 6 and
deseribed in the above-cited passage), a person of ordinary skill would have recognized that the
dose of budesonide per actuation was directly proportional to the budesonide concentration,
Based on this, a person of ordinary skill could have easily calculated the budesomde
concentrations equivalent to 80 mcg and 160 mcg per actuation (also shown in the table at

page 6). If | mg/ml is equivalent to 40 meg (numerical values differ by a factor of 40) and

8 mg/ml 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 mg/ml and

160 mcg per actuation must be equivalent to 4 mg/ml. 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 mcg per actuation and 160 mcg per actuation shown in various tables in
the specification necessarily corresponded to budesonide concentrations of 2 mg/ml and

4 mg/ml, respectively. These concentrations have implicit and inherent support in the originally
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filed disclosure. For at least these reasons, applicants respectfully request that the rejection be
withdrawn.,

No fees are believed to be due at this time. Please apply any charges (including for any
cxtension of time that may be required) or credits to deposit account 06-1050, referencing
Attorney Docket No. 06275-410US1.

Respectfully submutted,

Date; April 30, 2008 /Janis K. Fraser/
Janis K. Fraser, Ph.D., ].D.
Reg. No. 34,819

Fish & Richardson P.C.
Customer No. 26164
Telephone: (617) 542-5070
Facsimle: (877) 769-7945

DacNo 21912640
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234 Heptafluoropropane {HFC)

Heptafluoropropane
(HFC)

1. Nonproprietary Names
Nene adopted,

2. Synonyms

HFA227; HFC227; 2-hydroperfluoropropane: prapellant 227;
R-227, Solkane 227,

3. Chemical Name and CAS Registry Number
1,1,1,2,3,3,3-Heptafluoropropane [431-89-0]

4. Empirical Formula and Molecular Weight
C,HE, 170.0

5. Stracmral Formula

6. Functional Category
Aerosol propellant.

7. Applications in Pharmacentical Formulation or
Technology

Heptafluoropropane (P-227) is classified as a hydrofuorocar-
bon (HFC) aerosol propellant since the molecule consists only
of carbon, Auworine, and hydrogen atoms. It does not contain
any chlorine and therefore, does mot affect the ozone layer,
nor does it have an effect upon global warming. In this regard,
it is considered as an alternative propellant to CECs for me-
tered-dose inhalers. While some of its physical and chemical
properties are known, liftle has been published in regard to
its use as a replacement for CFCs in metered-dose inhalers.
Its vapor pressure is somewhat lower than tetraflucroethane
and dichlorodiffuoromethane but considersbly higher than the
yapor pressure used to fermulate 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 wsed in the formulation of MDIs.

Although there are no metered-dose inhalers formulated with
this propeliant currently available, a great deal of work is
being cartied 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 contzined under its own vapor pres-
sure, or as a gas when exposed to room temperature and at-
mospheric pressure. The liquid is practically odorless and
colorless. The gas in high concentration has a faint ether-like
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odor. Heptafinoropropane is noncorrosive, nonirritating, and
nonflammable.

9. Pharmacepeial Specifications

10. Typical Properties
Boiling point: -16.5°C
Density:
1.415 g/om® for liguid at 20°C;
1.323 giem® for liquid at 40°C.
Flammability: nonflammable
Freezing point: -131°C -
Selubiliry: soluble 1 in 1725 parts of water at 20°C
Surface tension: 6.96 mN/m at 20°C

11, Stability and Storage Conditions

Heptafluoropropane is a nonreactive and stable material. The
liquefied gas is stable when used as a propellant and should
be stored in a metal cylinder in a cool, dry place.

12. Incompatibilities

The major incompatibility of heptafluoropropane is its lack
of miscibility with water and its poor solubility characteristies
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 non-CFC propellant in various metered-dose in-
halers. Heptafluoropropane is regarded as nontoxic and
nonirritating when used as directed. No acute or chronic haz-
ard is present when used normally. Inhaling high concentra-
tions of heptafluoropropane vapors can be harmful and is
similar to inhaling vapors of other propeilants. Deliberate in-
halation of vapors of heptafluoropropane can be dangerous
and may cauvse death. The same labeling requircd of CFC
aerosols would be required for those containing heptafluore-
propane as a propellant (except for the EPA requirement).
(See Chlorofluorocarbons, Section 14.)

15. Handling Precautions

Heptafluoropropane is usually encountered as a liquefied gas
and appropriate precautions for handling should be taken, Eye
protection, gloves, and protective clothing are recommended.
Heptafluoropropane should be handied in a well-ventilated en-
vironment, The vapors are heavier than air and do not support
life and therefore, when cleaning large tanks which have con-
tained this propellant, adequate provisions for oxygen in the
tanks must be made in order to protect workers cleaning the
tanks. Although nonflammable, when heated to decomposition
heptafiuoropropane will emit hydrogen fluoride and carbon
monoxide.

16. Regulatory Status




17. Pharmacopeias

18. Related Substances

Difluoroethane; tetrafluorcethane,

19. Comments

The nse of heptafluoropropane as & propellani for MDIs has
been the subject of many patents throughout the wortd. These
patents cover the formulatien of MDIs, use of specific sur-
Tactants, cosolvents, etc. and the formulator s referred to the
patent literature prior to formulating an MDI with any HFC as
the propellant. The formulation of MDI with tetrafinoroethane and
heptaftuoropropane propellant is complicated since they may serve

Hepiafluoropropane (HFC) 235

as a replacement for dichlorodifluoromethane or dichloroterafiuo-
roethane. The use of an HFC as the propeliant alse requires
a change in manufacturing procedure which necessitates a re-
design of the filling and packaging machinery for an MDI.

20. Specific References

21. Genperal References

22. Authors
CJ Sciarra, JT Sciarra.

280



392 Polyethylene Glyeol

Polyethylene Glycol

1. Neonproprietary 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
Macrogolum 3000
Macrogol 4000
Macrogol 6000
Macrogol 20 000
Macrogol 35 (00

US: Polyethylene glycol

2. Synonyms

Breox PEG; Carbowax; Hodag PEG; Lutrol E; PEG; polyoxy-
ethylene glycol.

3. Chemical Name and CAS Registry Number
o-Hydro-a-hydroxy-poly{oxy-1,2-ethanediyl) [25322-68-3]
4. Empirical Formula  Molecular Weight
HOCH,(CH,0CH,),,CH,0H

Where m represents the average number of oxyethylene
groups.

Alternatively, the general formula H(OCH,CH,),0H may be
used to represent polycthylene glycel, where n is a number
one more than the value of m in the previous formula.

See Table I for the average melecular 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
{

HO— £~ (CHy 0-CHy)5 € 0H
H H
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Exhibit B

Table I: Structural formula and molecular weight of typjen)
polyeihylene glycol polymers.

Grade m Average molecular wej
PEG 200 4.2 193-210
PEG 300 6.4 285-315
PEG-400 87 380-420
PEG 540 (biend) — 500-600
PEG 600 13.2 570-613
FEG 900 153 853-900
PEG 1000 223 950-1050
PEG 1450 325 1300-1600
PEG 1540 28-34 1300-1600
PEG 2000 40-50 1800-2200
PEG 3000 60-75 2700-3300
PEG 3350 75.7 3000-3704
PEG 4000 69-84 3000-4800
PEG 4600 104.1 4400-4800
PEG 8000 181.4 FOR0-9000

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 pharma-
ceutical formulations including parenteral, topical, ophthalm-
ic, oral, and rectal preparations.

Polyethylene glycols are stable, hydrophilic substances that
are essentially nonirritant to the skin, see Section 14. Al-
though they do not readily penetrate the skin, polyethylene
glycols are water soluble and as such are easily removed from
the skin by washing; they are therefore usefn] as ointment
bases.{) Solid grades are generally employed in topical cint-
ments with the consistency of the hase being adjusted by the
addition of liquid grades of polyethylene glycol.

Mixtures of polyethylene plycols can be used as suppository
bases™® 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 poiyethylene 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; palyethylene glycols tend to be more irritat-
ing t0 mucous membranes than fars.

Aquecus polyethylene glycol solutions can be used either as sus-
peading agents or to adjust the viscosity and consistency of other
suspending vehicles. When used in conjunction with other ermulsi-
fiers, polyethylene glycols can act as emulsion stabilizers.

Liquid polyethylene glycols are used as water-miscible sol-
veats for the contents of soft gelatin capsules. However, they
may cause hardening of the capsule shell by preferential ab-
sorption of moisture from gelatip in the shell.

In concentrations up to approximately 30% v/v, PEG 300 and PEG
400 have been used as the vehicle for parenteral dosage forms.

In solid-dosage formulations, higher molecular weight polyethylene
glycols can enhance the effectiveness of tablet binders and impart



plasticity to granules.”” However, they have only limited binding
action when used alone, and can prolong disitegration if present in
concentrations greater than 5% w/w. When uged for thermoplastic
granvlations,*-} a mixture of the powdered constituents with
10-15% w/w PEG 6000 is heated to 70-75°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 io 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
glycoels as solvents for steroids in osmotic pumgps,

In film coatings, solid grades of polyethylene glycol can be
used alone for the film coating of tablets or can be useful as
hydrephilic polishing marerials. Solid grades are also widely
used as plasticizers in conjunction with film-forming poly-
mers.() The presence of polyethylene glycols, especially lig-
uid grades, in film coats tends to increase their water
permeability and may reduce protection against low PH in enteric-
coating films. Polyethylene glycols are useful as plasticizers in mi-
croencapsulated products to avoid rupture of the coating film when
the microcapsules are compressed into tablets.

Polyethylene glycol grades with molecular weights of 6000
and above can be used as [ubricants, particularly for solnble
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 antiadkerent 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
al ambient temperatures.

Liguid 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 bumning taste. PEG
600 can occur as a solid at ambient temperatures.

Solid grades (PEG »1000) are white or off-white in color,
and range in cousistency from pastes to waxy flakes. They
have a faint, sweet odor. Grades of PEG 6000 and above are
available as free-flowing milled powders.

3. Pharmacopeial Specifications
See Tabie TI.

10. Typical Properties

Dengsiry:
1.11-1.14 gfem? at 25°C for liquid PEGs;
L.15-1.21 gfem® at 25°C for solid PEGs.

Flash poing:

182°C for PEG 200;

213°C for PEG 300:

238°C for PEG 400;

250°C for PEG 600.

Freezing poine:

< -65°C PEG 200 sets to a glass;

-15 to -8°C for PEG 300,
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4-8°C for PEG 400;
13-25°C for PEG 600.

Melting peint:
37-40°C for PEG 1000;
44-48°C for PEG 1500;
40-48°C for PEG 1540;
45-50°C for PEG 2000;
48-34°C for PEG 3000;
30-38°C for PEG 4000,
55-63°C for PEG 6000;
60-63°C for PEG 8000,
60-63°C for PEG 20 000.

Moisture conzent: 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. See Figs. 1-3.(0)

Particle size distribution: see Figs. 4-7.9

Refractive index:

np?* = 1.458 for PEG 200;
np?S = 1.463 for PEG 300;
np?* = 1.465 for PEG 400:
np? = 1.467 for PEG 600.

Solubility: all grades of polyethylene glycol are soluble in
water and miscible in all proportions with other polyeth-
ylene glycols (after melting, if necessary). Aqueous solu-
tions of higher molecular weight grades may form gels.
Ligqmid polyethylene glycols are soluble in acetone, alco-
hols, benzene, glycerin, and glycols. Solid polyethylene
glycols are soluble in acetone, dichloromethane, ethanol,
and methanol; they are slightly soluble in aliphatic hydro-
carbons and ether, but insoluble in fats, fixed oils, and
mineral oil.

Surface tension: approximately 44 miN/m (44 dynes/cm) for
liquid polyethylene glycols; approximately 55 mN/m (55
dynes/cm} for 10% w/v aqueous solution of solid polyeth-
y¥iene glvcol.

Viscosity (kinematic). see Tables III and TV.

@ Handbook of Pharmaceutical Excipiens, First Edition,

11. Stability and Storage Conditions

Polyethylene glycols are chemically stable in air and in sa-
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.

Palyethylene 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 jron, which can lead to discoloration. The temperature
must be kept to the minimum necessary fto ensure fluidity:
oxidation may occur if polyethylene glycols are exposed for
long perieds to temperatures exceeding 50°C. However, stoi-
age under nitrogen reduces the possibility of oxidation.

Pelyethylene glycols should be stored in well-closed containers
in a cool, dry, place. Stinless steel, afuminum, glass, or lined
steel containers are preferred for the storage of liquid grades.
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Fig. 1! Equilibrium moisture content of PEG 4000
(MeKesson, Lot #8192-8209) at 25°C.
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Fig. 2: Equilibrium moistare content of PEG 4000 at 25°C.
O : PEG 4000 powder (Union Carbide Corp, Lot #B-251)
A : PEG E-4000 (BASF, Lot #WPYA-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, afl grades can exhibit some
oxidizing activity due to the presence of peroxide impurities
and secondary products formed by antoxidation.

Liquid and solid polyethylene glycol grades may be incom-
Patible with some colors.

Thc. antibacterial activity of certain antibiotics, particularly
penicillin and bacitracin, is reduced in polyethylens glycol
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Fig. 3; Equilibrium moisture content of PEG 6000 at 25°C,
O : PEG 6000 powder (Union Carbide Corp, Lot #B-507)
4 0 PEG E-6000 (BASF, Lot #WPNA-124B)
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Fig. 4: Particle size distribution of PEG 4000 flakes.

bases. The preservative efficacy of the parabens may also be
impaired due to binding with polyethylene glycols.

Physical effects caused by polyethylene glycol bases include
softening and liguefaction in mixtures with phenol, tannic ac-
id, and salicylic acid. Discoloration of suifonamides and
dithranol can also oceur and sorbitol may be precipitated from
mixtures. Plastics, such as polyethylene, phenolformaldehyde,
polyvinyl chloride, and cellulose-ester membranes (in’filters)
may be softened or dissolved by polyethylene glycols. Migra-
tion of polyethylene glycel can occur from tzblet-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 formnlations. Generally, they are regarded as nontoxic
and nonirritant materials.(1%12) 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 distribution of PEG 6000 powder.

Polyethylene glycols administered topically may cause sting-
ing, especially when applied ro mucous membranes. Hyper-
sensitivity reactions to polyethylene glycols applied topically,
including urticaria and delayed allergic reactions, have also
been reported.!? However, the most serious adverse effects
associated with polyethylene glycols are hyperosmolarity,
metabolic acidosis, and renal failure following the topical use
of polyethylene glycols in burn patients.('*) Topical prepara-
tions containing polyethylene glyceols 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.(15)

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 pelyethylene glycols of low molecular
weight may be partially metabolized.

The WHO has set an estimated acceptable daily intake of
polyethylene glycols at up to 10 mg/kg body-weight.{18)

In parenteral products, the maximum recommended concen-
tration of PEG 300 is approximately 30% v/v since hemolytic
effects have been observed at concentrations greater than
about 40% v/v.

For animal toxicity data see Table V.

15. Handling Precantions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Eye protection is recom-
mended.

16. Regulatory Statns

Included in the FDA Inactive Ingredients Guide (dental prep-
arations, IM and [V injections, ophthalmic preparations, oral
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Table ITE; Specification for viscosity of polyethylene glycol of nominal
molecular weight at 98.9°C % 0.3°C from the USP,

Nominal average Viscosity range
molecular weight in mms (cSe)
200 3948
300 54-64
400 6.8-8.0
500 8.3-2.6
600 9.9-11.3
700 11.5-13.0
-B0Q 12.5-14.5
900 15.0-17.0
1000 16.0-19.0
1160 18.0-22.0
1200 20.0-24.5
1300 220275
1400 24-30
1450 25-32
1500 26-33
1600 28-36
1700 31-39
1800 33-42
1900 35-45
2000 38-49
2100 40-53
2200 43-56
2300 46-60
2400 49-65
2500 31-70
2600 34-74
2700 57-78
2800 60-83
2900 64-88
3000 67-93
3250 73-105
3350 76-110
3500 87-123
3750 $9-140
4000 110-158
4250 123-177
4500 140-200
4750 155-228
5000 170-250
5500 206-315
6000 250-350
6500 295-480
7000 350-390
7500 405-735
$000 470-900

Table IV: Viscosity of selected polyethylene glycols at 25°C and 99°C,

‘Grade Viscosity in mm?/s (cSt)
25°C 99°(C
PEG 200 399 4.4
PEG 300 68.8 59
PEG 400 50.0 7.4
PEG 600 131 11.0
PEG 1084 solid 19.5 R
PEG 2000 solid 47 —
PEG 4000 solid 180 —
PEG 6000 solid 530 —

PEG 20 000 solid 6300 -
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Table V: Animal toxicity data (L.D:y) for various grades of polyethylene glycol (37

PEG grade LDy, in g/kg ST
Gninea pig Mouse Mouse Mouse Rabbit Rabbit Rat Rat Rat Rat
(oral) (IP) av) {oral) {oral) (5C) {IFy @V}  (oral) (8C)
PEG 200 — 7.5 — 383 19.9 — — — 289 —
PEG 300 19.6 — — — 17.3 — 17 - 275 -
PEG 400 15.7 10.0 5.6 28.9 26.8 — 9.7 7.3 30.2 -
PEG 810 —_ — — — — —_ —_ 13 — i6
PEG 1000 22.5 29 - - - - — — 41 -
PEG 1540 — —_ — — — — 154 — 51.2 -
PEG 4000 50.9 — 16 — 76 18 116 — 50 —
PEG 6000 50 - -— — — — 6.3 — 50 -

capsules, solutions, syrups and tableis, rectal, topical, and
vaginal preparations). Included in nonparenteral medicines li-
censed in the UK.

17. Pharmacopeias

Polyethylene glycols are described in many pharmacopeias.

Some pharmacopeias, such as the US, have a single mono-
graph describing varions different grades; other pharmacope-
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; polyoxyethylene sorbitan fatty
acid esters; suppositery bases,

19. Comments

20. Specific References
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Povidone

1. Nonproprietary Names

BP: Povidone

JE: Povidone
PhEur: Polyvidonum
USP: Povidone

1. Synonyms

E120i; Kollidon; Plasdone; poly[1-(2-ox0-1-pyrrolidinyl)eth-
ylene]; polyvidone; polyvinylpyrrolidone: PVP: 1-vinyl-2-
pymrolidinone polymer,

3. Chemical Name and CAS Registry Number
1-Ethenyi-2-pyrrolidinone homopolymer [9003-39.8]

4. Empirical Formnla  Molecular Weight
(CeHNO), 2500-3 000 000

The USP deseribes povidone as & synthetic polymer consisting
essentially of linear I-vinyl-2-pyrrolidinone groups, the de-
gree of polymerization of which results in polymers of varions
molecular weights. It is"characterized by its viscosity in aque-
ous solution, relative to that of water, expressed as a K-value,
ranging from 10-120. The K-value is calculated using
Fikentscher's equation(!) shown below:

logz=c ﬂ— +k
& 1+1.5ke

where z is the relative viscosity of the solution of concentra-
tion ¢, k is the K-value x 10-3, and ¢ is the concentration in
% wiv.

Alternatively, the K-value may be determined from the fol-
lowing equation:

300 clogz+(c+1.5 clogz) +1.5
K-value =
vete \/ 0.15¢+0.003¢°

where z is the relative viscosity of the solution of concentra-
tion c, k is the K-value % 10-3, and ¢ is the concentration in
% wiv.

Approximate molecular weights for different povidone grades
are shown below:

K-.value Approximate molecular weight
12 23500
15 8000
i7 10 000
25 30000
30 50000
60 4003 000
o0 1000 000
120 3000 000

See also Section 8.

Exhibi? C

5. Structural Formula

i

|
—CH—CH,—
H2 o
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6. Functional Category

Disintegrant; dissolution aid; suspending agent; tablet binder.

7. Applications in Pharmaceutical Formulation or
Technology

Although povidone is used in a variety of pharmaceutical for-
mulations it is primarily used in solid-dosage forms, In tablet-
ing, povidone soluticns are used as binders in wet-granulation
processes.t23) Povidone is also added to powder blends in the
dry form and granulated in situ by the addition of water, al-
cohol, or hydroalcoholic solutions. Povidone is used as 1 dis-
integrant 43} and has been shown to emhance dissolution of
poorly soluble drags from solid-dosage forms.®® Povidone
solutions may also be used as coating agents.

Povidone is additionally used as a suspending, stabilizing, or
viscosity-increasing agentin 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 povidene are available and
have been used in parenteral formulations, ree Section 14.

Lse Conceniration { %)
Carrier for deugs 10-25
Dispersing agent Upto s

Eye drops 2-10

Suspending ageat Up to §

Tabiet binder, tablet dilusnt, 0.5-5
or coating agent

8. Description

Povidone is a fine, white to creamy-white colored, odorless
or almost odorless, hygroscopic powder. Povidones with K-
values equal to or lower than 30 are manufactured by spray-
drying and exist as spheres. Povidone K-90 and higher K-
value povidones are manufactured by drum drying and exist
as plates.

9. Pharmacopeial Specifications

Test JP PhEur usp
Identificaiion —_ + +
Characters + + —
rH — — 3.0-7.0
K <30 3.0-5.0 3050 —
K=>30 4.0-7.0 4.0-7.0 —
Appearance of solution + + —
Water = 5.0% £50% < 5.0%
Residue on ignition =0.1% — = hl%
Sulfated agh —_ 20.1% —
Lead — -_ % 10 ppm
288
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SEM: 1

Excipient: Povidone K-15 {Flasdone K-15)
Manvfactarer: [SP

Lot No.: 82A-1

Magnification: 60x

Voltage: 5 kV

SEM: 2

Excipieat: Favidone E-15 (Plasdone K-15)
Marnufacturer: I5F

Lot Mo.: 82A-1

Magnification: 600x

Yoltage: 5 k¥

SEM: 3

Excipient: Povidone K-26/28 (Plasdone K-26/28)
Manufacturer: ISP

Lot Mo.: 824-2

Magnification: 60>

Voleage: 5 kV

SEM: 4

Excipient: Povidone K-26/28 (Plasdone K-26/28)
Manufzcturar: ISP

Lot No.: 824-2

Magpification: 600x

Valtage: 1) kV




SEM: 5

Excipient: Povidone K-30 (Plasdone K-30)
Mannfacturer: ISP

Lot No.; 824-4

Magnification: G0x

Voleage: 10 kV

SEM: ¢

Excipient: Povidone K-30 (Plasdone K-20}
Manufacturer: ISP

Lot No.: 824-4

Magmification: &00x

Yoltage: 10 kv

Povidone 435

SEM: 7

Excipient: Povidane K-20/32 (Flacdone K-29/32)
Manufacturer: ISP

Lot No.: 8243

Magnification: 6

Voltage: 5 k¥

SEM: 8

Excipient: Povidone K-29/32 (Plasdone K-29/32)
Manefacturer: ISP

Lot No.: B24-3

Magnification: 600x

Veltage: 10 kV

e
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{Contineed)
Test P PhEur USE
Aldehydes <500 ppm® < 500 ppm® £ 0.05%
Hydrazine <1 ppm <1 ppm % | ppm
Vinylpyrrolidinone + =10 ppm = 0.21%
Peroxides £ 400 ppm® £ 200 ppm® —
K-value 25-90 —_ —
%15 20.0-108.0% 385.0-115.0% 35.0-115.0%
> 15 90.0-108.0% 90.0-108.0% 50.0-103.0%
Nitrogen content 11.5-12.3%  11.5-128% 11.5-12.8%
Heavy metals < 10 ppm £ 10 ppm —

@ Exprassed as acetaldahyde.
) Expressed as hydrogen peroxide.
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Fig. 1: Compression characteristics of povidone K-15 (Plasdone
K-15),

{O® : Unlubricated, Carver laboratory press

2y A : Lubricaied, Carver laboratory press

] : Lubricated, Instrumental Stokes model F-single punch press

10. Typical Properties

Avidity/alkalinity:
pH = 3.0-7.0 (5% wfv aqueous solution)

Compressibility: See Figs, 1-5,@®)

Densify (bulk): 0.409 gicm3®)

Density (tapped): 0.508 g/cm*®

Density (true). 1.180 gicm*®

Flowability: '

20 gfs for povidone K-15;
16 gfs for povidone K-29/32.

Hygroscopicity: povidone is very hygroscopic, significant
amounts of moisture being ahsorbed at low relative humid-
ities. See Figs. 6,7, and 8.®

Meliing poing: softens at 150°C

Particle size distribution: 90% > 50 um, 50% > 100 pm, 5%
> 200 pm in size for Kellidon 25/30; 90% > 200 gm, 95%
> 250 pm in size for Kollidon 90.%

Solubility: freely soluble in. acids, chloroform, =thanol,
keiones, methanol, and water; practically insoluble in
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Fig, 2: Comapression characteristics of povidone K-20/32
(Plasdone K-29/32,Y®

(@ : Unlubricated, Carver laboratory press

& 4 ; Lubricated, Carver laboratory press

UJW : Lubricated, Instumental Stokes model F-single punch press
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Fig. 3: Compression characteristics of povidone K-29/32
{Plasdone K 29/32).(0
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 (dymamic): the viscosity of aqueous povidone solu-
tions depends on both the concentration and molecular
weight of the polymer employed. See Tables I and 11}
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Fig 8: Sorption-desorption isotherm of povidene K-20/32
(Plosdone K-29/32).

Table I: Dynamic viscosity of 10% w/v aqueous povidone (Kollidon)
solutions at 20°C.%

Grade Dypamic viscosity {mPa s)
K-11/14 1.3.23

K-16/18 1.5-3.5

K-24/27 3.5-53.3

K-28/32 5.5-85

K-85/95 300-700

Table I1: Dynamic viscosity of 5% w/v povidone (Kollidon) solutions
in ethanol and propan-2-ol at 25°C,™

Grade Dynawmi¢ viscosity (mPa s}
Ethanol Propan-2.ol
K-12PF 1.4 27
K-17PF 1.9 i1
K-25 - 27 4.7
K-30 3.4 58
E-90 3.0 20.0

@ Handbook of Pharmaceutical Excipients, First Edition.
® Results of laboratory project for third edition,

11. Stability and Storage Conditions

Povidone darkens to some extent on heating at 150°C, with
a reduction in aqueous solubility. It is stable to a short cycle
of heat exposure around 110-130°C; steam sterilization of an
aqueous solution does not alter its properties. Aqueous solu-
tions are susceptible to mold growth and consequently require
the addition of suitable preservatives.
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Povidone may be stored under ordinary conditions withouyt
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

Povidone is compatible in solution with a wide range of in-
organic salts, natural and synthetic resins, and other chemi.
cals. It forms molecular adducts in solution with sulfathiazole,
sodium salicylate, salicylic acid, phenobarbital, tannin, and
other compounds, see Section 19. The efficacy of some pre-
servatives, e.p., 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 pharmaceuntical formulations for
many years, being first used in the 19405 as a plasma expand-
er, aithough it has now been superseded for this purpose by
dextran, (19

Povidone is widely tsed as an excipient, particularly in oral
tablets and solutions. When consumed orally, povidone may
be regarded as essentially nontoxic since it is not absorbed
from the gastrointestinal tract or mucous membranes.H® Poy-
idone additionally has no irritant effect on the skin and causes
no sensitization.

Reports of adverse reactions o povidone primarily concern
the formation of subcutaneous granulomas at the injection site
of intramuscnlar injections formulated with povidone.11) Ev.
idence also exists that povidone may accumulate in the organs
of the hody following intramuscular injection,(12

A temporary acceptable daily intdke for povidone has been
set by the WHO at up to 25 mg/kg body-weight. (1%

LDsp (mouse, IP); 12 grkgll®
LDgg (mouse, IVY: > 11 g/kg
LDy, (rat, oral): 8.25 afkg

15. Handling Precautions

Observe normal precautions appropriate to the circumstances
and quantity of material handled. Eye protection, glaves, and
a dust mask are recommended.

16. Regulatory Status

Accepted in Europe as & 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.




T

17. Pharmacopeias
Eur, Int, Jpn, Pol, and US.

18. Related Substances

Crospovidone.

19. Comunents

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-
jiodine 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
inte account for any calculations.
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