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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTDIENT OF COMMERCE
United States Patent and Trademark Office

Address: CO1\‘IVIIlS§ION'ER FOR PATENTS
. . 4 0

cXEI:I‘I‘in, Vugmn 22313-I450www.uspto.gov

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT A'I'l'Y. DOCKET NO./TITLE

 
10/129,773 08/28/2002 Alan Roy Deam Z706l7-[US

CONFIRMATION NO. 7672

44992

ASTRAZENECA M, BOSTON *lc|)llr|3l(|)lllllltllcllllllllllllgllilllllllll||l||l|||ll|llllllllllllllllllllllll
35 GATEHOUSE DRIVE

WALTHAM, MA 02451-1215

Date Mailed: 07/31/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/17/2006.

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.

MELK/flM BEYENE
PTOSS (703) 305-3006

OFFICE COPY

Lannett Holdings, Inc. LAN 1002
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UNITED STATES DEPARTMENT OF COMIVIERCE
United States Patent and Trudemurk Office
Address: COMMISSIONER FOR PATENTSP.0. Box I450

Alexandria, Virginia 22313-1450www.us'plo.gov

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NOfI‘ITLE

 
10/129,773 08/28/2002 Alan Roy Deam ASZD-P01-617

CONFIRMATION No. 7672

28120 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
8: G . .

OC000000019826775
ONE INTERNATIONAL PLACE

BOSTON, MA 02110-2624

Date Mailed: 07/31/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/17/2006.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as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

dgggiavé gMELK M BEYENE

PTOSS (703) 305-3006
OFFICE COPY
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REVOCATION OF POWER OF

  
  
 

New :g;,<;:~§:x",';gRNE,
AND

CHANGE OF CORRESPONDENCE ADDRESS
 Notvemssined

270617-ms

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

‘:1 A Power of Attorney is submitted herewith.
OR

'2] I hereby appoint the practitioners associated with the Customer Number: 44992 

  
 

Please change the correspondence address for the above-identified application to:
The address associated with

t Customer Number. 44992
OR

Astrazeneca Pharmaceuticals LP
Address Global Intellectual Property

35 Gatehouse Drive

 
E02451
(781)839-4000 @ 

l am the:

  
 

  
  

  
  

  

 

El Applicant/Inventor.

 E] Assignee of record of the entire interest. See 37 CFR 3.71.Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96)

SIG in URE of n or Assignee of Record

—’w *5’

L110 Telephone 44 (0)1625 512461

I hereby certify that this correspondence is being deposited with the U.S. Postal Service with sufficient postage as First Class Mail, in
an envelope addressed to: MS Post Issue. Commissioner for Patents. PO. Box 1450. Alexandria, VA 22313-1450. on the date shownbelow.

Dated: 

rr
I

 



 
 

PTOISBISG (0904)
Approved for use through 07/31I2006. OMB 0651-0031

U.S. Patent and Trademark Offlcez U.S. DEPARTMENT OF COMMERCE
ulredtnres - toaouflectbnofi-dom1ationunlessitd' avalidOMBcontmlnumber.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Dearn et al.

 

Application NoJPatent No.: 6750237 Filed/Issue Date: June 15, 2006

Entitled: PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

Astrazeneca AB . a Cor ration
(Name of Asslgneo) (Type of Assignee. e.g.. corporation. partnership. university. government agency. etc.)

states that it is:

1. [:1 the assignee of the entire right. title. and interest; or

2. E] an assignee of less than the entire right. title and interest.
The extent (by percentage) of its ownership interest is %

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

A. I3 An assignment from the inventor(s) of the patent application/patent identified above. The assignment
was recorded in the United States Patent and Trademark Office at Reel 012996 ,
Frame 0425 . or for which a copy thereof is attached.

OR

B_ D A chain of title from the inventor(s). of the patent applicationlpatent identified above, to the currentassignee as shown below:
1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.

2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel . Frame . or for which a copy thereof is attached.

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

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

CI Additional documents in the chain of title are listed on a supplemental sheet.

D Copies of assignments or other documents in the chain of title are attached.
[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, if the assignment is to be
recorded in the records of the USPTO. & MPEP 302.08]

rized to act on behalf of the assig nee.

Kevin Bill +44 (0)1625 512461
Printed or Typed Name Telephone Number

Authorized Si ner for Assi nee
Title

I hereby certify that this correspondence is being deposited with the US. Postal Service with sufficient postage as First Class Mail. in
an envelope addressed to: MS Post Issue. Commissioner for Patents. PO. Box 1450. Alexandria. VA 22313-1450. on the date shownbelow.

Dated: '/ flé / M44/'4 fr



 

 
 
 
 

 

' ' ' ‘ - PARTB-FEES TRAN TTAL OO”, . () SMI
g rid this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.0. Box 1450

Alexandria, Virginia 22313-1450

or 17.82‘ (703) 746-4000

is form should be used_for transmitting the ISSUE FEE and PUBLICATION FEE (if required . Blocks I through 4 should be completed whererther correspondence including the Patent, advance orders aridnotification of maintenance fees will mailed to the current corres ondence address as
- = corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance fee notifications. .

CURRENT CORRESPONDENCE ADDRESS (N°"‘ ugibly '"‘""'“P ‘M’ “V °°"°°‘i°“‘ °”‘s‘ E'°°" ') Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This cei-ti icate cannot be used for any other accompanying

  Complete

 
   

 
 

papers. Each additional paper, _such as an assignment or fomial drawing, must28120 7590 02/27/2004 ave its own certificate of mailing or transmission.

ROPES & GRAY LLP Certificate of Mailing or Transmission
Ihereb certi that this Fe s Transmittal is being deposited with the U 't d

ONE INTERNATIONAL PLACE States ostal ervice with sfi(flicient postage for first class mail in an envello;c)e
BOSTON, MA 02110-2624 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO, on the date indicated below.

W- , ’
Ar1l "-' 2004 (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0.

l0/129,773 08/28/2002 Alan Roy Deam ASZD-P01-617 7672

TITLE OF INVENTION: PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

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

nonprovisional NO S1330 $0 S I 330 05/27/2004

I
PRYOR, ALTON NATHANIEL 1616 ' 514-376000

1. Chan e of correspondence address or indication of "Fee Address" (37
CFR L 63)‘ 2. For_ printing on the patent front page, list (I) thenames of up to 3 registered patent attorneys or 1 Ropes & Gray LL}?

agents OR, alternatively, (2) the name of a single '
firm (having as a member a registered attorney or 2 '
agent) and the names of up to 2 registered patent

attorneys or agents. If no name is listed, no name 3
will be printed.

El Change of corres ondence address (or Change ofCorrespondence
Address foirn PTO B/122) attached.

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

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

PLEASE NOTE: Unless an assi%ee is identified below, no assignee data will appear on the_ patent. Inclusion of assignee data is on] appropriate when an assignment hasbeen previously submitted to the SPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for fi ing an assignment.
(A) NAME OF ASSIGNEE ' (B) RESIDENCE: (CITY and STATE OR COUNTRY)

As trazeneca AB London, United Kingdom

Please check the appropriate assignee category or categories (will not be printed on the patent); Cl individual Mfcorporation or other private group entity Cl government
 

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

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

0 Publication Fee Cl Payment by credit card. Form PTO-2038 is attached. '

N Advance Order - # of Copies ].Q E The_ Director is hereby authorized by c arge the required fee(s), or credit any ove ayment, to
Deposit Account Number - » (enclose an extra copy of this forrhg.

Director for Patents is requested to apply the-Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

(Azed Signature { (Date)
r -r / z -ié-r Aril 29 2004 . 4 10129773

"NOTE; T_lie Issue Fee and Publication Fee (if required) will not be accepted from anyor_ie$ 05/05/200‘ MHHEDB 00000088 1819 5
?.l{L°r'es‘:"a“.i,‘sl.'I§é’.”§’§'fi?2?e3o§?i§'§i°ii§’é'i?.ll?§3‘°§ia‘§és° §t'é§i:ZLJ‘i9m’.i‘§$.i§'5if6’r'a22l'°' "my "‘f 01 FC:1501 1330.00 09

02 FC:0001 30.00 00
This collection of information is re uired by 37 CFR l.3ll. The information is required to ‘
obtain or retain a benefit by the pu lic which is to file (and b the USPTO to process) an
application. Confidentiality is governed by 35 U.$.C. 122 and 3 CFR_l.l4. This collection is
estimated to tak_e l_2 minutes to com lete, including gathering, preparing, and submitting the
completed application form to the SPTO._ Time will vary dependin upon the individual

case. Any comments. on the amount of time you require to_ com? etc this fonn and/orsuggestions for reducing this burden, should be sent to the Chief In ormation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Vir inia
22313-I450. DO.NOT SEND FEES OR COMPLETED FORMS TO THIS ADD SS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under_the Papenivorlt Reduction Act of 1995, nqvfgersons are required to respond to acollection of information unless it displays a valid 0 control number.

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. ll/03) Approved for use through 04/30/2004. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



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

PO. Box I450 _
Alexandria, Virginia 22JI J-I450www.usptn.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

ROPES & GRAY LLP PRYOR, ALTON NATHANIEL
ONE INTERNATIONAL PLACE

BOSTON, MA 02110-2624
I616

DATE MAILED: 02/27/2004

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.
10/129,773 08/28/2002 Alan Roy Deam AszD-P01-617 7672

TITLE OF INVENTION: PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

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

NO $1330 $0 $1330nonprovisional 05/27/2004

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

 QNQN IHE MEETS IS . 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 IIEE MQN'_Ifl§ FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS

 RY PERIOD QANN_Q'_I'_ flil  . SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

B. If the status is changed, pay the PUBLICATION FEE (if B. If applicant claimed SMALL ENTITY status before, or is now
required) and twice the amount of the ISSUE FEE shown above claiming SMALL ENTITY status, check the box below and enclose
and notify the United States Patent and Trademark Office of the the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

change in Status’ or D Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

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

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

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

Page I of 3

PTOL-85 (Rev. ll/03) Approved for use through 04/30/2004.



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Maj] Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or M (703) 746-4000

INSTRUCTIONS: This form should be. used_for transmitting the ISSUE FEE and ‘PUBLICATION FEE (if required)).eBlocks 1 through 4 should be completed whereap ropriate. All further correspondence including the Patent, advance orders al_‘ld.Il0ilI'lCall0l’l of maintenance fees will mai|e_d to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections oruse Block 1) Note: A certificate of mam" can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

 

papers. Each additional paper, such as an assignment or fonnal drawing, must23120 7590 02/27/2004 ave its own certificate of mailing or transmission.

ROPES & GRAY LLP Certificate of Mailing or TransmissionI hereb certi that this Fee s Transmittal is bein de osited with the United

ONE INTERNATIONAL PLACE States ostal ervice with sullicient postage for fir§t clgss mail in an envelope
BOSTON, MA 02110-2624 addressed to the Mail Stop ISSUE FEE address above, or being facsimiletransmitted to the USPTO, on the date indicated below.

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

10/ 129,773 08/28/2002 Alan Roy Deam ASZD-P01-617 7672

TITLE OF INVENTION: PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

nonprovisional N0 $1330 $0 $1330 05/27/2004

PRYOR, ALTON NATHANIEL 1616 514-376000

1. Chan e of correspondence address or indication of "Fee Address" (37
CFR 1- 63). 2. For printing on the patent front page, list (I) thenames of up to 3 registered patent attorneys or 1

agents OR, alternatively, (2) the name of a single
firm (having as a member a registered attorney or 2
agent) and the names of up to 2 registered patent

attorneys or agents. If no name is listed, no name 3
will be printed.

Cl Change ofcorres ondence address (or Change of Correspondence
Address form PTO B/122) attached.

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

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

PLEASE NOTE: Unless an assi%ee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onl appropriate when an assignment hasbeen previously submitted to the SPTO or is being submitted under separate cover. Completion of this fonn is NOT a substitute for fi ing an assignment.

 

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

Please check the appropriate assignee category or categories (will not be printed on the patent); El individual El corporation or other private group entity El government

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s):
Cl Issue Fee Cl A check in the amount of the fee(s) is enclosed.

Cl Publication Fee CI Payment by credit card. FOI111 PTO-2038 is attached.

Cl Advance Order - # of Copies CI The Director is hereby authorized by charge the required fee(s), or credit any ove ayment, to
Deposit Account Number (enclose an extra copy of this form .

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

(Authorized Signature)  
 

  
NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone

other than the applicant; a registered attome or a ent; or the assignee or other party ininterest as shown y the records of the United States atent and Trademark Office.
This collection of infonnation is re uired by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the pu lic which is to file (and b the USPTO to process) an
application. Confidentiality is governed by _35 U.S.C. 122 and 3 CFR.l.l4. This collection is
estimated to take 12 minutes to com lete, including gathering, preparing, and submitting the

completed application form to the SPTO._ Time will vary depending upon the individualcase. Any comments on the amount of time you require to com etc this fonn and/or
suggestions for reducing this burden, should be sent to the Chief In orrnation Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Vir inia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADD SS.
SEND TO: Commissioner for Patents, Alexandria, Virgima 22313-1450.

Underlthe Paperworlg Reduction Act of 1995, nqvfgersons are required to respond to acollection of infonnation unless it displays a valid 0 control number.

 

 
 
  
 
 

 
 

 
   

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. 1 1/03) Approved for use through 04/30/2004. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



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

P.O. Box I450
Alexandria. Virginia 223 I3-I450www.usp\o.gov

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

 
I0/129,773 08/28/2002 Alan Roy Deam ASZD-POI-617 - 7672

ROPES & GRAY LLP PRYOR, ALTON NATHANIEL

ONE INTERNATIONAL PLACE A
BOSTON, MA 02110-2624

1616

DATE MAILED: 02/27/2004

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

(application filed on or after May 29, 2000)

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

months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term 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) system (http://pair.uspto.gov). A

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3

PTOL-85 (Rev. I I/03) Approved for use through 04/30/2004.



Application No. Applicant(s)

_ _ _ 10/129,773 DEARN ET AL.
Notice ofAllowability Examine, A” Unit

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 IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. I; This communication is responsive to 11/28/03.

2. E] The allowed claim(s) is/are 1-12 15 16 18,21 (claims renumbered 1-16).

3. E] The drawings filed on are accepted by the Examiner.

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

a) [I All b) I] Some‘ c) C] None ofthe:

1. C] Certified copies of the priority documents have been received.

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

3. Cl Copies ofthe certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

" Certified copies not received:

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

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

6. D CORRECTED DRAWINGS ( as "replacement sheets”) must be submitted.

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

1) 1:] hereto or 2) D to Paper No./Mail Date __

(b) [:1 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date __

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

7. E] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s) -
1. E] Notice of References Cited (PTO-892) 5. E] Notice of Informal Patent Application (PTO-152)

2. [3 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [3 Interview Summary (PTO-413),
Paper No./Mail Date .

3. [:1 Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. E Examiner's Amendment/Comment
Paper No./Mail Date

4. El Examiner's Comment Regarding Requirement for Deposit 8. E Examiner's Statement of Reasons forAlIowance

of Biological Material 9. C] Other .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 022004



Application/Control Number: 10/129,773 Page 2

Art Unit: 1616

An examiner’s amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview

with Attorney Halstead on 2/20/04.

The application has been amended as follows:

a) in claim 15 line 2 delete “and” and insert --- or ---.

The following is an examiner’s statement of reasons for allowance: The prior art

does not teach _or suggest a composition comprising zolmitriptan existing in a pH

ranging from 4.5 to 5.5.

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 inouiry 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..

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

supervisor, Thurman Page can be reached on 571-272-0612. The fax phonenumber

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



Application/Control Number: 10/129773 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
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"In the claims:

For the convenience of the Examiner, all claims being examined, whether or not

amended, are presented below.

1. (Currently Amended) A pharmaceutical formulation suitable for intranasal administration

which comprises zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is in the range 4.5 to 5.5.

2. (Currently Amended) A pharmaceutical formulation according to claim 1, wherein the pH of

the formulation is L

3. (Previously Presented) A pharmaceutical formulation according to claim 1 wherein the

formulation is buffered.

4. (Previously Presented) A pharmaceutical formulation according to claim 2 wherein the

formulation is buffered.

E (Currently Amended) A pharmaceutical
formulation suitable.for intranasal administration which com rises zolmitri tan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0, wherein

the formulation is buffered b w-l=ierein—the~bu~ffer-is a mixture of citric acid and disodium

phosphate.

till 5
/6? (Currently Amended) A pharmaceutical

fonnulation suitable for intranasal administration which com rises zolmitri tan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is in the range 4.5 to 5.5,

wherein the formulation is buffered by wherein-the-bu£fer—is a mixture ofcitric acid and

 

 

 

disodium phosphate.

K
,7.’(Previously Presented) A pharmaceutical formulation according to claim I which is sterile.

L,

/8.’(Previously Presented) A pharmaceutical formulation according to claim 2 which is sterile.



‘P
g9.’ (Previously Presented) A pharmaceutical formulation according to claim 3 which is sterile.

*8
/l6. (Previously Presented) A phannaceutical formulation according to claim 4 which is sterile.

L0 Q~
,l’l’. (Previously Presented) A pharmaceutical formulation according to claim/which is sterile.

1 :i '
,117f(Previously Presented) A phannaceutical fonnulatian’ according to claim%rhich is sterile.

13. (Cancelled) A process for preparing a sterile pharmaceutical formulation as defined in any

one of claims 7-12 which comprises autoclaving.

14. (Cancelled) A method of treating a disease condition wherein agonjsm of SHTI -receptors is

beneficial which comprises administering an effective amount of a pharmaceutical formulation

as defined in any one of claims 1 to 12.

|%>'.(Currently Amended) An intranasal administration devicficontaining a phamiaceutical
formulation as defined in any one of claims l[to 12], 2,QZ and Q.

. \ 3

/‘hf (Currently Amended)" An IE intranasal administration device ofclaim Lé, wherein the
‘ ' pharmaceutical formulation packaged to

_ provide protectiea the forrnulation from light. .

s 17. (Cancelled) '

I5
28? (Currently Amended) An aqueous solution of zolmitriptan in a buffer at a pH in the range o_f ‘
4.5 to 5.5.

19. (Cancelled)

20. (Cancelled)



IL \5
21.7(New) The aqueous solfition of claim)8: wherein the pH is 5.



' '. . a-r2.2..ag:r:-'-'3f.@gF§g%3
‘ wo orr39'i72 _l_ PCTIGB00/04528

JD13 Rec’d PCT/PTO 0 9 my 2392
PHAIUUKCEUTIQAL FORMULATIONS CONTAINING ZOLMITRIPTAN

. . \ j / —_

i5‘:$o‘i am“ “PPM is 6. 3 H A ‘JD 0/63 00/0"/s 13/ Julei ii/25/an
9-! The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. in particular the present invention relates to

5 pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.
Zolmitriptan has the chemical name (S)-4-{ {3-[2-idimethylaminoethyl]-lH-indol-5-

yl]methyl]-2-oxazolidinpne. Zolmitriptan is a selective SHT 1-receptor agonist. The Sl-IT 1-

receptormediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

SI-lTl -receptor agonists are beneficial in the treatment (including prophylaxis) of disease

10 conditions wherein vasoconstriction in thecarotidvascular bed is indicated, for example

migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the ‘acute

treatment of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a
maximum of 15 mg per day. - i

15 Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of

migraineand the prophylactic treatment ofmigraine. In particular, patients suffering from

migraine or the onset of migraine need fast reliefof their suffering.

- Zolmitriptan is a member of a class of drugs known as triptans, for example
20 sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

_ subcutaneous formulation was also developed; this was more efficacious (P. Tfelt-Hansen,

Cephalalgia 1998, Vol .1 8(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient:“‘An_ intranasal spray was also developed. This was more user-
28 friendly than the subcutaneous injection but was reported to be less effective in reducing the

' symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also, many
patients reported an unpleasant bitter taste after "using the nasal spray.

, The present inventors sought a formulation ofzolmitriptan that achieved‘ fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of
30 patients that suffer from. migraines, had a more acceptable route of administration than a

subcutaneous’ injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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MS Non-Fee Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REPLY UNDER 37 CFR 1.111

Sir:

This amendment is being filed in reply to the outstanding Office Action, mailed August

26, 2003, in connection with the above application. Please enter the following amendments:



‘ In the claims:

For the convenience of the Examiner, all claims being examined, whether or not

amended, are presented below.

1. (Currently Amended) A pharmaceutical formulation suitable for intranasal administration

which comprises zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is less—than—7:9: in the range 4.5 to 5.5.

2. (Currently Amended) A pharmaceutical formulation according to claim 1, wherein the pH of

the formulation is 1

3. (Previously Presented) A pharmaceutical formulation according to claim 1 wherein the

formulation is buffered.

4. (Previously Presented) A pharmaceutical fonnulation according to claim 2 wherein the

formulation is buffered.

5. (Currently Amended) A pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0, wherein

the formulation is buffered by wherein—the—buffer—is a mixture of citric acid and disodium

phosphate.

6. (Currently Amended) A pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is in the range 4.5 to 5.5,

wherein the formulation is buffeted by wherein—the—bu£fer—is a mixture of citric acid and

disodium phosphate.

7. (Previously Presented) A pharmaceutical formulation according to claim 1 which is sterile.

8. (Previously Presented) A pharmaceutical formulation according to claim 2 which is sterile.



9. (Previously Presented) A phannaceutical formulation according to claim 3 which is sterile.

10. (Previously Presented) A phannaceutical formulation according to claim 4 which is sterile.

11. (Previously Presented) A pharmaceutical formulation according to claim 5 which is sterile.

12. (Previously Presented) A pharmaceutical formulation according to claim 6 which is sterile.

13. (Cancelled) A process for preparing a sterile pharmaceutical formulation as defined in any

one of claims 7-12 which comprises autoclaving.

14. (Cancelled) A method of treating a disease condition wherein agonism of 5HTl —receptors is

beneficial which comprises administering an effective amount of a pharmaceutical formulation

as defined in any one of claims 1 to 12.

15. (Currently Amended) An intranasal administration device containing a pharmaceutical

formulation as defined in any one ofclaims 1[to 12], 2, 5 and 6.

16. (Currently Amended) An @ intranasal administration device of claim 15, wherein the

eentair-ring-a pharmaceutical formulation packaged to

provide protection the formulation from light.

17. (Cancelled)

18. (Currently Amended) An aqueous solution of zolmitriptan in a buffer at a pH in the range o_f

4.5 to 5.5.

19. (Cancelled)

20. (Cancelled)



21. (New) The aqueous solution ofclaim 18, wherein the pH is 5.



REMARKS

The Examiner states that claims 1-14 are pending. Applicants respectfully submit that

claims 1-20 were pending. A substitute specification containing 20 claims was filed and

received by the USPTO on May 9, 2002 at the time of national entry. The Examiner appears to

have examined the 14 claims appearing in the parent PCT application, rather than the 20 claims

found in the substitute specification of the subject application. Accordingly,‘ Applicants will

indicate in the remarks which pending claims correspond to those examined by the Examiner.

Applicants have cancelled claims 14, 17, 19 and 20, and added new claim 21. Thus,

claims 1-13, 16, 18 and 21 are pending.

Applicants respectfially request reconsideration in view of the following remarks. Issues

raised by the Examiner will be addressed below in the order they appear in the prior Office

Action.

A. Objected claims

Examined claims 5-10 were objected to as being in improper form because a multiple

dependent claim cannot depend from another multiple dependent claim. Applicants note that

claim 5 has been rewritten as claims 7-12, which are singly dependent claim. Examined claims

6 and 7, corresponding to pending claims 13 and 14, have been cancelled. Examined claims 9

and 10, corresponding to pending claims 15 and 16, have been amended to depend from

independent or singly dependent claims. Examined claim 8 does not have a corresponding

pending claim among the pending claims. Accordingly, Applicants respectfully request that the

Examiner withdraw this ground of rejection.

B. Claim Rejections under 35 USC §l02

Claims 13 and 14 are rejected under 35 U.S.C. §102(b) as allegedly being anticipated by

Robertson and Penkler. Without conceding the correctness of the Office Action’s position but to

expedite prosecution, Applicants have cancelled claims directed to this subject matter.

Accordingly, Applicants respectfully request that the Examiner withdraw this ground of

rejection.
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C. Claim Rejections under 35 USC §l03

Claims 1, 3, and 11 are rejected under 35 U.S.C. §l03(a) as allegedly being unpatentable

over Robertson and Penkler. Without conceding the correctness of the Office Action’s position

but to expedite prosecution, Applicants have amended claim 1 to incorporate the language of

claim 2, which the Examiner indicated as allowable if written in independent form including all

the limitations of each base claim and intervening claim. Accordingly, Applicants submit that

claim 1 is allowable, and that the claims dependent thereon are similarly allowable.

Accordingly, Applicants respectfully request that the Examiner withdraw this ground of

rejection.

D. Allowable Matter

Applicants acknowledge that the Examiner found claim 12 (corresponding to pending

claim 18) allowable. On page 4, 1st full paragraph, lines 3-4, Applicants believe the Examiner

meant to say "Claim 12 is allowable. The prior art does [mg] teach or suggest..." Pending claim

18 corresponds to this subject matter, and therefore should be allowable.

CONCLUSION

In view of the foregoing amendments and remarks, Applicants submit that the pending

claims are in condition for allowance. Early and favorable reconsideration is respectfully

solicited. The Examiner may address any questions raised by this submission to the undersigned

at 617-951-7000. Should an extension of time be required, Applicants hereby petition for same

and request that the extension fee and any other fee required for timely consideration of this

submission be charged to Deposit Account No. 18-1945.

Respectfully Submitted,

 *Date: November 24 2003 

Customer No: 28120 David P. Halstead

Docketing Specialist Reg. No. 44,735

Ropes & Gray LLP
One International Place

Boston, MA 02110
Phone: 617-951-7000

Fax: 617-951-7050

/A
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 10/129,773 DEARN ET AL.

Examiner

Alton N. Pryor

- Th MAILING DA TE of this communication appears on the cov r sheet with the correspondence address -
Period for Reply -

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions 0137 CFR 1.136(a). In no event, however, may a reply be timely filed
alter SIX (6) MONTHS from the mailing date of this communication.

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If No period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the applition to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Ofiice later than three months alter the mailing date of this communication, even it timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
Status

 
 

 

Offic Action Summary

  
  
  
  
  
 

1)El Responsive to communication(s) filed on

2a)l:I This action is FINAL. 2b)IZ This action is non-final.

3)[:I Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)IZ Claim(s) 1-_1<l_is/are pending in the application.

4a) Of the above claim(s) :_ is/are withdrawn from consideration.

5)lZ Claim(s) 12 is/are allowed.

6)lZ Claim(s) 1-4 11 13 and 14 is/are rejected.

7)IZ Claim(s) Q19 is/are objected to.

8)[j Claim(s) are subject to restriction and/or election requirement.
Application Papers

  
   
  
  
  
 

 

 

  
 

9)l:l The specification is objected to by the Examiner.

10)l:l The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).  
 11)[:] The proposed drawing correction filed on is: a)|:I approved b)lj disapproved by the Examiner.

   

 

If approved, corrected drawings are required in reply to this Office action.

12)l:I The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. §§ 119 and 120

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

a)® All b)[:] Some * c)l:I None of:

LIZ Certified copies of the priority documents have been received.

 
  

  
  
 2.1] Certified copies of the priority documents have been received in Application No.  
 3.I:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

 
  14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).  
 a) D The translation of the foreign language provisional application has been received.

15)Ij Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)
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Application/Control Number: 10/129,773 Page 2
Art Unit: 1616

DETAILED ACTION

Objected to Claims under 37 CFR 1.75(c)

Claims 5-10 are objected to under 37 CFR 1.75(c) as being in improper form

because a multiple dependent claim cannot depend from another multiple dependent

claim. See MPEP § 608.01 (n). Accordingly, the claims 5-10 have not been further

treated on the merits.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

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

Claims 13 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by

Robertson et al (EP 636623; 1/2/95). Robertson teaches the citrate salt of zolmitriptan

in aqueous solution. Page 4 lines 18-27.

Claims 13 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by

Penkler et al (WO 9802186; 1/22/98). Penkler teaches the citrate salt of zolmitriptan in

aqueous solution. See page 5 4"‘ complete paragraph.

Claim Rejections - 35 USC § 103

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



Application/Control Number: 10/129,773 Page 3
Art Unit: 1616

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 1,311 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Robertson above. Robertson teaches an aqueous intranasal composition comprising

zolmitriptan and water as a pharmaceutically acceptable carrier. Robertson teaches that

the composition is buffered at pH 7.0. See page 4 lines 18-30, page 5 lines 2-41, page

18 lines 17-44, page 29 line 45 — page 30 line 34.Robertson does not teach the

composition having a pH of less than 7. However, it would have been obvious, in the

absence of unexpected results, to make the prior art composition having a pH slightly

less than 7 (e.g. pH = 6.9). One would have been motivated to do this because one

having ordinary skill in the art would know that a slight change in pH would not

drastically affect the physical / chemical properties of the composition.

Claims 1,3,11 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Penkler above. Penkler teaches an aqueous intranasal composition comprising

zolmitriptan and water as a pharmaceutically acceptable carrier. Penkler teaches that

the composition is buffered at pH 7.4. Penkler teaches the presence of phosphate

buffer for pH control. See page 2 3"‘ complete paragraph, page 5 3" complete

paragraph, page 6 4"‘ complete paragraph, page 7 6"‘ complete paragraph, page 8 2"”

complete paragraph — page 9 2"“ complete paragraph, page 10 15‘ complete paragraph.

Penkler does not teach the composition having a pH of less than 7.0. However, it would

have been obvious, in the absence of unexpected results, to make the prior art

composition having a pH slightly less than 7.0 (e.g. pH = 6.9). One would have been

motivated to do this because one having ordinary skill in the art would know that a slight



,!

Application/Control Number: 10/129,773 Page 4
Art Unit: 1616

change in pH from 7.4 to 7.0 would not drastically affect the physical / chemical

properties of the composition.

Claim Objection /Allowable Subject Matter

Claims 2,4 are objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims. Claim 12 is allowable. The prior art does teach

or suggest the instant composition / solution comprising disodium phosphate or buffered

at a pH of 4.5 to 5.5.

Telephonic Inquiry

4691. 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, Thurman Page can be reached on 703-308-2927. The fax phone number

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

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is 703 308-

1235.

ggfiufifiea
Alton Pryor
Patent Examiner

AU 1616
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BACKGROUND OF THE INVENTION

THIS invention relates to an inclusion cgggplex of an indole selective

serotonin (5—HT,,,) agonist and an unsubstituted or substituted beta— or‘-\

gamma-cyclodextrin, and to pharmaceutical compositions containing such

a complex, particularly for oral or nasal mucosa! delivery, for the treatment

of migraine or cluster headaches.

Sumatriptan (3-(2-dimethylaminoethyl)indol-5-yl—t -

methylmethanesulphonamide) and other structurally related indole

derivatives such as narntriptan, rizatriptan, eletriptan and
almotriptan are selective serotonin (5-HT,,,) agonists useful for theitreatment

of migraine. Sumatriptan is given orally or subcutaneously as the succinate

salt for the treatment of migraine. Sumatriptan is rapidly absorbed following

oral administration and undergoes extensive pre-systemic metabolism,
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resulting in a low bioavailability ofabout 14%. The bioavailability following
subcutaneous administration is 96%. For the acute treatment of migraine.
sumatriptan may be given in an initial dose of 100mg by mouth and a

clinical response can be expected between 0,5 to 2 hours. Alternatively,
sumatriptan may be given by subcutaneous injection in a single dose of 6 mg
with a clinical response in 10 - 15 minutes.

Apart from the low bioavailability following oral administration of anti-
migraine compounds such as sumatriptan. the classical oral route of
administration has limitations in the treatment of migraine due to nausea and
vomiting associated with migraine attacks. Many patients are averse to self
administration by subcutaneous injection. limiting this route of
administration.

The oral and nasal cavities have several advantages as sites for systemic drug
delivery, particularly avoidance of presystemic metabolism. However, the
low permeability of the membranes that line the oral and nasal cavities result
in a low flux of drug. There is therefore a need to enhance drug penetration
to improve bioavailability following oral or nasal mucosal drug delivery.

The absorption of drugs from mucosal membranes may be enhanced by (i)
increasing drug solubility, "

of the drug,

between the delivery system and the membrane and (iv) incorporation of so-
called penetration enhancers.
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There are a number of penetration enhancers known to influence the

permeability of drugs across epithelial membranes [for a recent review see

Walker, R.B and Smith. E.W. Advanced Drug Delivery Reviews 1996. I8.
295-301]. '

Cyclodextrins and their derivatives have found extensive application as

solubilizers and stabilizers due to their ability to form inclusion complexes

with a wide variety of compounds [see (J. Szejtli. C}.-c-lode.rtrin Technology,
Kluwer Academic Press) and (J. Szejtli & K-H Fromming. C_vcIode.\'Irin5 in

Pharmacy, Kluwer Academic Press)]. Cyclodextrins have been used to

enhance intestinal absorption ofdrugs primarily through increasing solubility.
Recently, cyclodextrins have been shown to have positive and negative
effects on transdermal penetration of drugs [see (Loftsson. T. et al

International Journal of Pharmaceutics 1995, 1 15, 255-258), (Vollmer, U. et

al. International Journal of Pharmaceutics 1993. 99. 51-58), (Legendre. J.Y.

et al. European Journal of Pharmaceutical Sciences 1995, 3. 31 _1-322) and

al. Pharmaceutical Research 1991, 8. 588-592) and (Shao. Z. et al

Pharmaceutical Research 1992, 9, ll57-1 163)] and enhance absorption from

sublingual administration of drug/cyclodextrin complexes. Cyclodextrins

also protect nasal mucosal damage by penetration enhancers [see Jabbal-
Gill, I. et al. European Journal of Pharmaceutical Sciences 1994, 1(5). 229-
236]

Cyclodextrins are water soluble cone-shaped cyclic oligosaccharides

containing 6, 7 or 8 glucopyranose units. The interior or “cavity” of the cone

is hydrophobic whilst the exterior is hydrophilic. The size of the cavity
increases with increasing number of glucose units. Several cyclodextrin

derivatives such as alkyl, hydroxyalkyl and sulfoalkyl ethers have been

prepared with improved solubility [see (J. Szejtli & K-H Fromming.
Cyclodexlrins in Pharmacy, Kluwer Academic Press) and (Stella. V.J. et al
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Pharmaceutical Research 1995, 12 (9) S205)]. Suitably sized hydrophobic
“guest” molecules may enter the “host” cavity to form a classical host—guest

‘inclusion complex" with either the entire guest
molecule included or only a portion thereof. The driving mechanism for

"inclusion compound" or ‘

cyclodextrin inclusion complexation is the affinity of the hydrophobic guest
molecule for the cavity of the cyclodextrin host molecule with displacement
of cavity water molecules to a thennodynamically more stable state. The

' solid state reaction between the components (I.
Szejtli,' Cyclodexlrin Technology, Kluwer Academic Press). The first is .
accomplished by dissolving the cyclodextrin and guest in a suitable solvent

or mixture of solvents and subsequently isolating the solid state complex by
crystallization, evaporation, spray drying or freeze drying. in the solid state

method, the two components may be screened to uniform particle size and
thoroughly mixed whereafter they are ground in a high energy mill with
optional heating, screened and homogenized. In the semi-solid state, the two
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The liquid state reaction generally provides optimum conditions for

completeness of reaction. Depending on solvent conditions, the dissolved

inclusion complex exists in equilibrium between uncomplexed host and

and complexed host/guest.

EUCSI

SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided an inclusion

complex of (a) an indole selective serotonin (5-l-IT,D) agonist or a

pharmaceutically acceptable salt thereof and (b) an unsubstituted or

substituted beta- or gamma- cyclodextrin.

By an indole selective serotonin (5-HT,,,) agonist there is meant a compound

which includes the indole structure, which structure will generally be

' substituted, and which has selective serotonin (5-HT,,,) agonist activity.

The indole selective serotonin (5-HT,D) agonist is preferably selected from
compounds having the formula:

Y X

N

wherein X and Y represent suitable substitutions, more preferably from the
i

group consisting of sumatriptan, naratriptan, rizatriptan,
eletriptan and almotriptan or a pharmaceutically acceptable salt thereof.

Thus, compound (a) may be used in the form of the free base or in the form

of a pharmaceutically acceptable sal uch as a hydrochloride, succinate,(

citrate, fumarat , sul hate, benzoate, or maleate salt.: C P

The inclusion complex preferably has a stoichiometry of (a) to (b) of 1:1
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cyclodextrin or of sumatriptan succinate and

methyl-beta-cyclodextrin which has substantially the X-ray powder
diffraction pattern of Figure 4 or Figure 5.

pharmaceutical composition which comprises as an active ingredient an
inclusion complex of (a) an indole selective serotonin (5-HT,D) agonist or a
pharmaceutically acceptable salt thereof and (b) an unsubstituted or
substituted beta- or gamma-cyclodextrin.

The pharmaceutical composition is preferably for use in the treatment of
migraine and cluster headaches.

The pharmaceutical coniposition-is.prgferablv_adapted for oral .o5,na§§l ‘
** 

mucosal delivery..\..-.....____,,,__...../ ‘t/'

BRIEF DESCRIPTION OF THE DRAWINGS________._________._____.________.

The invention will now be described in more detail, by way of example
only, with reference to the accompanying drawings in which:

Figurel shows a differential scanning calorimetry thcmiogram of
sumatnptan succinate with the onset melting temperature of

166°C and sharp endothermic melting peak at 167,9°C

Figure 2 shows a differential scanning calorimetry themiogram of a

1:1 kneaded complex of sumatriptan succinate and methyl-
beta—cyclodextrin obtained from Example 1;
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Figure 3 shows a differential scanning calorimetry thermogram of a

l:l kneaded complex of sumatriptan succinate and methyl-

beta-cyclodextrin containing I molar equivalent of

tromethamine obtained from Example 2;

Figure 4 shows an X-ray powder diffraction pattern of the 1:1 kneaded

complex of sumatriptan succinate and methyl-beta-

cyclodextrin obtained from Example 1:

Figure 5 shows an X-ray powder diffraction pattern of the 1:] kneaded

complex of sumatriptan succinate and methyl-beta-

cyclodextrin containing one molar equivalent of tromethamine

obtained from Example 2: and

Figure 6 shows a cut-away perspective of the geometry optimized

molecular mechanical model of an inclusion complex of

sumatriptan (pale grey)in beta-cyclodextrin (dark grey).

DESCRIPTION OF EMBODIMENTS

The crux of the invention is an inclusion complex of (:1) an indole selective

serotonin (5-HT,,,) agonist or a pharmaceutically acceptable salt thereof and

(b) an unsubstituted or substituted beta- or gamma-cyclodextrin.

Examples of suitable compounds (a) are sumatriptan, naratriptan, rizatriptan,'\ rno" -

zolmitriptan, eletriptan and almotriptan. The compound may be used in the \"'€4t5"‘

form of the free base or in the form of a pharmaceutically acceptable salt

such as a hydrochloride, succinate, citrate, fumarate, sulphate, benzoate, or /'‘5"'“"
maleate salt or the like.

The second component of the inclusion complex is an unsubstituted or
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substituted beta— or gamma-cyclodextrin.

Highly water soluble cyclodextrins such as 2-hydroxypropylated or
methylated or sulphoalkylated derivatives of beta-cyclodextrin are the

preferred cyclodextrins of the invention. Gamma—cyclodextrin or 2-

hydroxypropylated or methylated or sulphoalkylated derivatives of gamma-
cyclodextrin may also be used in the same manner as the corresponding
preferred beta-cyclodextrin derivatives. The degree of substitution of the

cyclodextrin derivatives may vary between I to 20 substituents per
cyclodextrin molecule but more preferably between 3 to l5 substituents per
cyclodextrin molecule. When the cyclodextrin is 2-hydroxypropyl-berm
cyclodextrin, the preferred degree of substitution is between 3.9 and 5.1

hydroxypropyl groups per cyclodextrin molecule. When the cyclodextrin is
methyl -beta-cyclodextrin. the preferred degree of substitution is between 1.8
and 2 methyl groups per glucose unit.

T ompb#e%m&in-vem-on may be prepared Q]omvaqueeus
solutions. slurries or pastes of the indole derivative and cyclodextrin
according to conventional methods. The molar ratio of indole derivative to

cyclodextrin may vary between 1:1 to 1:10 but more preferably between 1:]

to 1:5. Solutions are prepared by dissolving the cyclodextrin in a,,suffi_cient
\ - -x... -.7 - - .  “

as , ;x.:..«a.c¢r.
.  .fi€maq _ _ ,

qtta.n3my..<;r.tzun....i_e.«:st...«2,s.i.s%<:i.~°:*?_.‘£...ware;wh:9:,,'3,=:z,......P:=..°2:.i.2..."%£1¥..E;*:££«:r.ed
 ,j.The indole derivative is added to the solution with

stirring until dissolved. The solution may be used in m;uid
delivery systemssuch  S, sprays or aerosols. Where a solid inclusion

 solution or slurry may be dried by spray drying or
freeze drying.

Alternatively, the indole derivative and cyclodextrin are mixed. The powder
mixture is wettgd_with;wa1e_gg_pdonall);,§p_r_;taining a buffer H 7,4 - 8,5.
 * 7 --ma¢=¢-‘- er‘ _ V ~
while mixing vigorously until a paste is formed. The paste is mixed for 0.25

to 2 hours and dried in an oven or in vacuo at elevated temperature. The
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dried complex is crushed and sieved to the desired particle size.

A pharmaceutically acce table buffer.;capablesot1ab.tt‘t;i:_erj_n_g in the pI;l,rang_e
_l)_4_-_§,;may be used in the formation of the inclusion complex, particularly
when the indole derivative is present as a salt. Preferred buffers include

tromethamine, triethanolamine, diethanolamine. Ehosphate buffer, sodium

bicarbonate, and sodium carbonate. The concentration ofthe buffer may vary
from 0,5 to 5 molar equivalents relative to the indole.

The second aspect of the invention is a pharmaceutical composition which

comprises as an active ingredient an inclusion complex as described above.

The pharmaceutical composition of the invention is of particular application
in the treatment of migraine and cluster headaches.

Further, the pharmaceutical composition of the invention is preferably
adapted for oral or nasal mucosal delivery.

The administration of an anti—migraine drug through the mucosal tissue of

the nose or mouth avoids the problems associated with administration of

indole serotonin agonists by injection (i.e. patient aversion and painful

administration) and oral administration (i.e. slow onset of action. low bio-

availability and poor compliance due to nausea and vomiting associated with
migraines).

Absorption of the drug from the pharmaceutical composition of the invention

is rapid such that the drug reaches the systemic circulation almost as fast as

through injection and appreciably faster than oral administration, which is

highly advantageous for the rapid relief of migraine attack or cluster
headache.

Further, the unpleasant taste and irritant properties of the active principle are

PC'l'lGB97I0l872
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reduced by presenting the drug to the nasal or oral mucosal membranes in
the form of a cyclodextrin inclusion complex.

and PCT Int. Appl. wo 95/34293).

According to the invention, the indole nucleus of selective serotonin (5-HT ID)

agonists has been found to be readily included in the cavity of beta-
cyclodextrins such as hydroxypropyl-beta- _

derivative across the mucosal membranes. Typical permeation enhancers

include fatty acids and their salts such as sodium caprate, sodium caprylate
and sodium oleate, sodium laurate, and bile salts such as sodium
glycodeoxycholate, sodium glycocholatc, sodium cholate and sodium
taurodeoxycholate. Other penetration enhancers may include tensides, ionic
surfactants such as sodium lauryl sulphate. or non-ionic surfactants such as
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polyethylene glycol 660 hydroxystearate or polyoxyethylene lauryl ethers,

fusidates such as sodium taurodihydrofusidate. Other specific enhancers

include azone and chitosan. Combinations of penneation enhancers such as

polyoxyethylenc 8 lauryl ether and sodium glycocholate or mixed micelles

such as sodium caprate and sodium glycocholate may also be used. The

penetration enhancers may also be used in combination with beta or gamma-

cyclodextrins or their methyl, hydroxypropyl or sulphoalkyl derivatives.

Typical concentrations of permeation enhancers are between 0.1 % to 5%,

more preferably between 0,25% to 3% by weight of the composition.

As stated above, the serotonin (5-HT,,,) agonist may be used in the_ form of

the free base or a pharmaceutically acceptable salt. When acidic penetration

enhancing excipients are used such as bile acids or fatty acids or

pharmaceutically acceptable salts of bile acids or fatty acids, salt formation

between the basic component of the serotonin (5-HT,,,) agonists and the

acidic component of the bile or fatty acid may occur.

Buffering agents may be incorporated into the pharmaceutical composition

of the invention to control the microenvironmental pl-I surrounding the drug

delivery system in the alkaline range, so as to maximize the percentage of

the unionized form of the drug. Drugs in the unionized form cross mucosal

membranes more readily than the corresponding unionized form.

Liquid compositions suitable for nasal or oral administration may contain a

suitable quantity of viscosity modifying agents such as hypromellose or

carbopol 934P and preservative agents such as chlorhexidine gluconate or
thiomersal.

Oral compositions may contain suitable flavouring and sweetening agents

such as cherry, mint, spearmint, vanilla, aspartame, sucrose. xylitol,
saccharin and the like.



W0 98/02186 PCTICB97/01872
1’)

Typical sublingual or buccal tablets may include lubricants such as
magnesium stearate, calcium stearatc and sodium stearyl fumarate to

facilitate tablet compression, diluents such as lactose. microcrystalline
cellulose, maize starch and the like and mucoadhesive agents such as
chitosan, carbopol 934P. and hydroxypropylcellulose and the like.

Typical disintegrants to enhance sublingual tablet disintegration may include
sodium carboxymethylcellulose, sodium starch glycolate. polyplasdonc XL.
and dried starch.

The following examples illustrate the present invention.

EXAMPLE 1

Sumatriptan succinate (lg) and methyl-beta-cyclodextrin 6,] 8) are mixed in

a mortar. Purified deionised water (2ml) is added in aliquots with mixing to
fomi a uniform paste. Mixing is continued for 0.5 hours and the paste is
transferred to a vacuum oven and dried at 40°C and 5 millibar. The dried

complex is crushed with a pestle and passed through a 60 mesh (250 micron)
sieve. The complex contains 23,0 %

as determined by HPLC.

m/m (mass/mass) sumatriptan succinate

EXAMPLE 2

Tromethamine (0,293g) was dissolved in 5 ml purified deionised water.

Sumatriptan succinate (lg) and methyl-beta-cyclodextrin (3,l8g) are mixed
in a mortar. The tromethamine solution is added in aliquots with mixing to
form a uniform paste. Mixing is continued for 0,5 hours and the paste is
transferred to a vacuum oven and dried at 40°C and 5 millibar. The dried

complex is crushed with a pestle and passed through a 60 mesh (250 micron)
sieve. The complex contains 21,7 %

determined by HPLC.

m/rn sumatriptan succinate as
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EXAMPLE 3

The unit composition of a sublingual tablet containing the equivalent of 20

mg sumatriptan base is as follows:

Sumatriptan/methyl—beta-cyclodextrin complex (from Example 2) l30mg

Lactose NF 20mg

Magnesium stearate 1 mg

The complex is blended with the lactose. The lubricant is screened in and

the mixture is blended and formed into sublingual tablets by compression at
10 — 30N.

EXAMPLE 4

The unit composition of a sublingual tablet containing the equivalent of 20

mg sumatriptan base is as follows:

Sumatriptan/methyl-beta-cyclodextrin complex (from Example 1) l22mU0

Xylitol . . 28mg

Sodium caprate 3.’/'5mg

Magnesium stearate 1 mg

The complex is blended with the xylitol and sodium caprate. The lubricant

is screened in andithe mixture is blended and formed into sublingual tablets
by compression at 10 '- 30N.

EXAMPLE 5

I-lydroxypropyl-beta-cyclodextrin (3,39g) is dissolved in purified deionised

water (8ml) buffered to pH 7,4 with phosphate buffer. Sumatriptan succinate

(lg) is added to the solution with stirring. The solution is stirred for 20
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(0,0l%) is added. The volume is adjusted to 10 ml by addition of phosphate
buffer pH 7,4 and the tonicity of the final solution is adjusted with sodium
chloride to 300 mOsm/kg. The solution is filtered and filled into a metered

dose nasal spray bottle. Each 0,] ml metered dose contains 10 mg
sumatriptan succinate suitable for nasal administration.

Referring now to the drawings, Figure 1 shows a differential scanning
calorimetry thermogram of sumatriptan succinate with the onset melting
temperature of 166°C and sharp endothermic melting peak at l67.9°C. The
thermogram was recorded on a Perkin-Elmer DSC7 calorimeter with a
heating rate of 5°C per minute. A sample mass of 1.36 mg was used.

inclusion complexation between sumatriptan and methyl-beta—cyclodextrin.
Characteristic decomposition of methyl-beta-cyclodextrin is seen from
175°C. Experimental conditions where as described in Example 1

response equivalent to Example 1.

Figure 3 shows a differential scanning calorimetry thermogram of a lzl
kneaded complex of sumatriptan succinate and methyl—beta-cyclodextrin

sumatriptan and methyl-beta-cyclodextrin. Characteristic decomposition of
methyl-beta-cyclodextrin is seen from 175°C. Experimental conditions were

as described in Example 1 except that a sample mass of 12.42 mg was used
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to provide a sumatriptan succinate response equivalent to Example 1.

Figure 4 shows an X—ray powder diffraction pattern of the 1:1 kneaded

complex of sumatriptan succinate and methyl-beta-cyclodextrin obtained

from Example l. The absence of resolved sharp peaks characteristic of

crystalline sumatriptan succinate indicates inclusion complexation with

resultant loss of crystallinity. The resulting diffraction pattern is

characteristic of an amorphous solid.

Figure 5 shows an X-ray powder diffraction pattern of the lzl kneaded

complex of sumatriptan succinate and methyl-beta—c_vclodextrin containing

1 molar equivalent of tromethamine obtained from Example 2. The absence

of resolved sharp peaks characteristic of crystalline sumatriptan succinate and

tromethamine indicates inclusion complexation with resultant loss of

crystallinity. The resulting diffraction pattern is characteristic of an

amorphous solid.

Figure 6 shows a cut-away perspective of the geometry optimised molecular

mechanical model of an inclusion complex of sumatriptan (pale grey) in

beta—cyclodextrin (dark grey). The indole nucleus fills the cavity with the

pendant dimethylaminoethyl (bottom) and methanesulphonamide (top) side

chains extending out of the cavity.
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CLAIMS

1 An inclusion complex of (a) an indole selective serotonin (5-HT,,,)

agonist or a pharmaceutically acceptable salt thereof and

(b) an unsubstituted or substituted beta-or gamma-cyclodextrin.

2 An inclusion complex according to claim 1 wherein (a) is

sumatriptan or a pharmaceutically acceptable salt thereof.

3 An inclusion complex according to claim I wherein (a) is selected4 \ _

from the group consisting of naratriptan, rizatriptan, zolmitriptan.

eletriptan and almotriptan and the pharmaceutically acceptable salts

 

thereof.

"I

4 An inclusion complex according to any one of claims I to 3

wherein (b) is selected from the group consisting of 2-

hydroxypropyl-beta-cyclodextrin, a _ methylated-beta-cyclodextrin,

and a sulphoalkylated beta-cyclodextrin.

5 An inclusion complex according to any one of claims I to 4

wherein (b) has a degree of substitution between 1 to 20

substituents per cyclodextrin molecule.

6 An inclusion complex according to claim 5 wherein (b) has a degree

of substitution between 3 to 15 substituents per cyclodextrin
molecule.

7 An inclusion complex according to any one of claims 1 to 3

wherein (b) is 2-hydroxypropyl beta-cyclodextrin with a degree of

substitution between 3,9 and 5,] hydroxypropyl groups per

cyclodextrin molecule.
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An inclusion complex according to any one of claims l to 3 where

(b) is methyl-beta-cyclodextrin with a degree of substitution

between 1.8 and 2 methyl groups per glucose unit.

An inclusion complex of sumatriptan free base and methyl-beta-

cyclodextrin.

An inclusion complex of sumatriptan succinate and meth_vl-beta-

cyclodextrin.

An inclusion complex of sumatriptan succinate and methyl-beta-

cyclodextrin having substantially the X-ray powder diffraction

pattern of Figure 4 or Figure 5.

An inclusion complex according to any one of claims 1 to ll

wherein the inclusion complex has _a stoichiometry of (:1) to (b) of
l :1 mol/mol.

A pharmaceutical composition comprises as an active ingredient an

inclusion complex of (a) an indole selective serotonin (5-HT,D)

agonist or a pharmaceutically acceptable salt thereof and (b) an

unsubstituted or substituted beta- or gamma-cyclodextrin.

A pharmaceutical composition according to claim 13 wherein the

inclusion complex is as defined in any one of claims 2 to 12.

A pharmaceutical composition according to claim 13 or claim 14 for

use in the treatment of migraine or cluster headaches.

A pharmaceutical composition according to any one of claims 13 to

15 formulated for oral or nasal mucosa] delivery.
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17 The use of an inclusion complex of (a) an indole selective serotonin

(5-HT,,,) agonist or a pharmaceutically acceptable salt thereof and

(b) an unsubstituted or substituted bcta- or gamma—cyclodextrin in

the manufacture of a medicament for use in the treatment of
migraine or cluster headaches.

13 The use according to claim 17 wherein the inclusion complex is as
defined in any one of claims 2 to 12.
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FIGURE I
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FIGURE 2
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FIGURE 3
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FIGURE 4
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S 1. Document ID: US 20030005925 A1

L5: Entry 1 of 6 File: DWPI Jan 9, 2003

 

DERWENT-ACC-NO: 2003-341273
DERWENT-WEEK: 200342

COPYRIGHT 2003 DERWENT INFORMATION LTD

TITLE: Aerosol useful in the treatment of e.g. migraine by inhalation therapy contains
particles comprising rizatriptan or zolmitriptan

INVENTOR: HALE, R L; RABINOWITZ, J D ; SOLAS, D W ; ZAFFARONI, A C

PRIORITY-DATA: 2002US-0155621 (May 22, 2002), 200lUS-294203P (May 24, 2001),
2001US-3l7479P (September 5, 2001), 200lUS-3362l8P (October 30, 2001), 2001US-332280?(November 21, 2001)

PATENT-FAMILY:

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC
US 20030005925 Al January 9, 2003 011 A61MOll/00

INT-CL (IPC): A61 M 11/92; A61 M 16/10

ABSTRACTED-PUB-NO: US20030005925A
BASIC-ABSTRACT:

NOVELTY - An aerosol for inhalation therapy contains particles comprising at least 10
(preferably 90, especially 97) wt.% of rizatriptan (I) or zolmitriptan (II).

(1) an element for heating the composition to form a vapor;

(2) an element allowing the vapor to cool to form a condensation aerosol; and
(3) an element permitting the mammal to inhale the aerosol.

ACTIVITY - Antimigraine; Analgesic.

MECHANISM OF ACTION - 5-HT1-Receptor-Agonist.

USE - To deliver rizatriptan or zolmitriptan to a mammal through an inhalation route
(claimed) as active ingredient in anti-migraine composition; for the treatment of
headache including cluster headache, chronic paroyxysmal hemicrania, headache
associated with vascular disorder, tension headache and pediatric migraine.

ADVANTAGE - The compounds rizatriptan and zolmitriptan exhibit vasoconstrictor activity
and the inhalation route of these compounds for the treatment of headache, rapidlyproduces their peak plasma concentrations.
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ij 2. Document ID: EP 1290220 A1 WO 200179554 Al

L5: Entry 2 of 6 File: DWPI Mar 12, 2003

DERWENT-ACC—NO: 2002—O34367
DERWENT-WEEK: 200320

COPYRIGHT 2003 DERWENT INFORMATION LTD

INVENTOR: WOOSLEY, R L

PRIORITY-DATA: 2000US-1969l6P (April 13, 2000)

PATENT—FAMILY:

PUB-NO PUB-DATE LANGUAGE PAGES MAIN-IPC

EP 1290220 Al March 12, 2003 E 000 C12Q001/68
W0 200179554 Al October 25, 2001 E 077 C12Q0O1/68

INT—CL (IPC): C07 H 21/03; C12 9 1/68

ABSTRACTED-PUB-NO: WO 200l79554A
BASIC-ABSTRACT:

NOVELTY - Determining (I) whether a subject has predisposition for QT interval
elongation when treated with one or more pharmaceutical agents, comprising screening a
biological sample from the subject through a nucleic acid array containing probes for
one or at least two genetic mutations or polymorphisms in at least two genes, chosen
from long QT (LQT), altered sensitivity or increased exposure genes, is new.

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following}

(1) a nucleic acid array comprising nucleic acids which recognize and bind to at least
two gene mutations and/or polymorphisms located in genes found in at least two classes
of genes chosen from LQT, AS and IE genes;

(2) a nucleic acid array which is capable of screening the 22 alleles of the cytochrome
P450 enzyme (CYP2D6) gene and further comprising a nucleic acid which recognizes and
binds to at least one ion channel gene mutation;

(3) screening (II) a pharmaceutical agent in vitro for its ability to induce prolonged
cardiac repolarization in a cell, comprising:

(i) measuring IKr (rapid component of the delayed rectifier potassium current) and IKs
(slower component of the delayed rectifier current) currents of the cell using avoltage clamp;

(ii) superfusing and incubating the cell with the candidate agent(s);

(iii) measuring the IKr and IKs currents after superfusion and incubation of the cell
with the candidate agent(s) using a voltage clamp; and

(iii) measuring the IKr and IKs currents after superfusing and incubation of the cell
with the two or more agents using a voltage clamp;

2 0f7 8/21/03 6:12 PM
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(V) determining whether IKr and IKs currents are both inhibited such that beating of
the cells is substantially inhibited; and

(5) identifying (III) a genetic polymorphism which can cause QT interval prolongation
in a subject, comprising:

(i) inserting a nucleic acid(s) into a cell which encode two polymorphisms and/or
mutations of LQT, AS and IE genes;

(V) determining if the presence of the mutations and/or polymorphisms leads to greater
inhibition or blockage of IKs and/or IKr.

interval prolongation when treated with one or more pharmaceutical agents such as
amiodarone, amitriptyline, amoxapine, astemizole, azelastine, bepridil, chlorpromazine,
cisapride, clarithromycin, clemastine, clomipramine, desipramine, diphenhydramine,
disopyramide, doxepin, erythromycin, felbamate, flecainide, fluconazole,
fludrocortisone, fluoxetine, fluphenazine, fluvoxamine, foscarnet, fosphenytoin,
halofantrine, haloperidol, ibutilide, imipramine, indapamide, ipecac, isradipine,
itraconazole, ketoconazole, levomethadyl, maprotiline, moexipril/HCTZ, moricizine,
naratriptan, nicardipine, nortriptyline, octreotide, pentamidine, perphenazine,
pimozide, probucol, procainamide, prochlorperazine, protriptyline, quetiapine,
quinidine, risperidone, salmeterol, sotalol, sparfloxacin, sumatriptan, tamoxifen,
terfenadine, thioridazine, thiothixene, tizanidine, tocainide, trifluoperazine,
trimethoprim, sulfamethoxazole, venlafaxine and zolmitriptan (claimed).
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TITLE: A composition for the treatment of

receptor agonist, excludin zolmitriptan;
migraine, comprising metoclopramide; a 5HT1and a carrier
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200103322 A INT—CL (IPC): A61 5 0/00; A61 5 _0/00, A61 5 00/166; A61 5 00/40; A61 5
00/404; A61 5 00/4045; A61 5,00/4196; A 1 5 00/ 45, 61 5 _0 454, 61 5 00 00, A61 0
00/00; C07 0 209/00; C07 0 401/00; c07 0 03/06

ABSTRACTED—PUB-NO: US 6255334B
BASIC-ABSTRACT:

NOVELTY - A composition fpr the treatment of migraine, comprising metoclopramide; a
5HT1 receptor agonist, excluding zolmitriptan; and a carrier.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM exists for a method of treating migraine,
comprising administering a composition comprising metoclopramide; a 5HT1 receptor
agonist, excluding zolmfltriptan; and a carrier.

USE - Compositions comprising metoclopramide and a 5HTl receptor agonist are useful for
treating migraine.

ADVANTAGE — The comppsitions have increased efficacy against migraine and less nausea
than with currently used therapies.
ABSTRACTED-PUB-NO:

US20010020036A EQUIVALENT-ABSTRACTS:

NOVELTY — A composition for the treatment of migraine, comprising metoclopramide; a
5HT1 receptor agonist, excluding zolmitriptan; and a carrier.

DETAILED DESCRIETION - An INDEPENDENT CLAIM exists for a method of treating migraine,
comprising administering a composition comprising metoclopramide; a 5HT1 receptor
agonist, excluddng zolmitriptan; and a carrier.

USE — Compositions comprising metoclopramide and a 5HTl receptor agonist are useful for
treating migr ine.

ADVANTAGE - The compositions have increased efficacy against migraine and less nausea
than with currently used therapies.

NOVELTY - A composition for the treatment of migraine, comprising metoclopramide; a
5HTl receptor agonist, excluding zolmitriptan; and a carrier.

DETAILED DESCRIPTION — An INDEPENDENT CLAIM exists for a method of treating migraine,
comprising/administering a composition comprising metoclopramide; a 5HT1 receptor
agonist, excluding zolmitriptan; and a carrier.

treating migraine.I

ADVANTAGE - The compositions have increased efficacy against migraine and less nausea
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Q 4. Document ID: GB 2324961 A

L5: Entry 4 of 6 File: DWPI Nov 11, 1998

DERWENT-ACC-NO: 1998-545220
DERWENT-WEEK: 199847

COPYRIGHT 2003 DERWENT INFORMATION LTD

TITLE: Composition for the treatment of migraine and related conditions - comprises
neuropeptide Y or an agonist of the NPY receptor in combination with a 5-HT receptoragonist

INVENTOR: HARGREAVES, R J; WILLIAMSON, D J

PRIORITY-DATA: 1997GB-0009815 (May 14, 1997)

PATENT-FAMILY:
p -

GB 2324961 A
LANGUAGE PAGES

011

MAIN-IPC

A61K038/16

PUB-DATE

November 11, 1998

NTTCL (IPC): A61 K 38/16

ABSTRACTED-PUB-NO: GB 2324961A
BASIC-ABSTRACT:

Composition (I) comprises neuropeptide Y (NPY) or an agonist of the NP! receptor in
combination with a S-HTlb/1d receptor agonist.

The 5-HT1b/ld receptor agonist is preferably sumatriptan, naratriptan,
rizatriptan, eletriptan, almotriptan, or one of their salts,benzoate.

zolmitriptan,
especially rizatriptan

USE -

(claimed).

haemicrania, headache associated with vascular disorders,
paediatric migraine.

(I) is used in the treatment and prevention of migraine and related conditions
the related conditions include cluster headache, chronic paroxysmal

tension headache and

ADVANTAGE — (I) reduces the diameter of painfully distended cranial blood vessels.

Full? Title --Er;-.=-117i-var: Front. F:~3'v‘i»‘:Ix-J
Dmmtwst     

 

Document ID: GB 2315673 AQ5.

LS: Entry 5 of 6 File: DWPI
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COPYRIGHT 2003 DERWENT INFORMATION LTD

TITLE: Treating migraine — by co-administration of local anaesthetic e.g. lidocaine and
serotonin 1D agonist e.g. rizatriptan
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- 1 - 2324961

USE OF NEUROPEPTIDE Y RECEPTOR AGONISTS FOR __

TREATING MIGRAINE

The present invention relates to a new use for neuropeptide Y
(NPY) or an agonist of the NPY receptor. More particularly, the invention
concerns the use of NPY or compounds which are agonists for the NPY

Neuropeptide Y (NPY) is a 36-residue amidated peptide. It is
anatomically co-distributed and co-released with noradrenaline in and
from sympathetic postganglionic neurones. Stimulation of the
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sympathetic nervous system under physiological circumstances such as
exercise or exposure to the cold promotes an elevation ofboth
noradrenaline and NPY.

15 NPY is believed to act in the regulation of appetite control and
vascular smooth muscle tone, as well as in the regulation of blood
pressure. also decreases cardiac contractility. Congestive heart
failure and cardiogenic shock are believed to be associated with release of
NPY into the bloodstream. Regulation of NPY levels may thus be

20 beneficial in the management of these disease states.

25 (PYY) and appears to be the major vascular NPY receptor subtype The
DNA encoding the Y1 subtype has been cloned (W0 93/09227) and shown
to encode a G-protein coupled receptor (Larhammar et al., J. Biol Chem.,
1992, 267, 10935; and Herzog et al., Proc. Natl. Acad. Sci. USA, 1992, 89,
5794). The Y2 receptor subtype is stimulated by C-terminal fragments of

30

NPY or PYY and is abundantly expressed both centrally and peripherally.
The DNA encoding the Y2 subtype has been isolated by expression cloning
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(W0 95121245). The Y3 receptor subtype is exclusively responsive to NPY

and has been shown to occur in adrenal medulla, heart and brain stem.

More recently, the Y4 (wo 95/17906) and Y5 (WO 96/16542) subtypes of

the NPY receptor have been isolated by molecular cloning techniques.

Further subtypes of the NPY receptor family are predicted to exist, based

on pharmacological and physiological evidence.

NPY is involved in the regulation of eating behaviour, and is known

to be an extremely potent orixigenic agent. When administered

intracerebroventricularly or injected into the hypothalamic

paraventricular nucleus (PVN) it elicits eating in satiated rats, and

intraventricular injection of antisera to NPY decreases eating behaviour.

NPY has been shown to stimulate appetite in a variety of species and at

difi'erent stages of development. Other eflects on energy metabolism

include decreased thermogenesis and body temperature, and increased

white fat storage and lipoprotein lipase activity. NPY levels in the PVN

increase upon fasting, before scheduled meals, and in both streptozotocin-

induced and spontaneous diabetes. In addition, NPY levels are elevated in

‘ genetically obese and hyperphagic Zucker rats. It has accordingly been

suggested that agents which are ligands for the appropriate NPY receptor

subtype might be eflective in the treatment of obesity and diabetes, and

eating disorders such as anorexia and bulimia.

Other disorders for which therapeutic treatment with a suitable

NPY receptor ligand has been proposed include anxiety, hypertension,

cocaine withdrawal, congestive heart failure, memory deficits, cardiac and

cerebral vasospasm, pheochromocytoma and ganglioneuroblastoma, as

well as Huntington's, Alzheir. er’s and Parkinson’s diseases.

Nowhere in the prior art available to date, however, has there been

any disclosure or suggestion that NPY or an agonist of NPY receptors

might be beneficial in the treatment and/or prevention of migraine and

associated conditions.

Although the precise mechanisms involved in the pathogenesis of
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migraine are not fully understood, it is generally recognised that headache

pain is vascular in origin, probably arising from blood vessels of the dura

mater and large cerebral arteries. Cranial blood vessels are densely
innervated by trigeminal sensory neurones that have been shown to

contain the potent vasodilator and pro-inflammatory peptide, calcitonin

gene-related peptide (CGRP), and the inflammatory neurokinins,‘

the dura mater, presumably mediated via release of these pro-
inflammatory neuropeptides. Clinically effective anti-migraine drugs,
such as the ergot alkaloids and sumatriptan, have been found to inhibit

neurogenic extravasation within the dura evoked by stimulation of the

trigeminal ganglion but not extravasation evoked by substance P injection,
suggesting that they block neurogenic extravasation by a presynaptic

action to inhibit the release of neuropeptides (Saito et al., Ann. Neurol.,

trigeminal sensory nerve endings, has been suggested as a possible

mechanism by which these compounds exert their anti-migraine action

(Buzzi & Moskowitz, Cephalalgia, 1991, 11, 165). It is believed that

5-HT1BI1D agonists such as sumatriptan confer their therapeutic action by
reducing the diameter ofpainfully distended cranial blood vessels

(Humphrey & Feniuk, Trends Pharmacol. Sci., 1991, 12, 444).

Using the recently-developed technique of direct measurement of

dural vessel diameter in the rat using intravital microscopy (Williamson et
al., Br. J. Pharmacol., 1996, 117, 271P), it has now been found,

surprisingly, that intravenous administration of NPY is capable of

blocking neurogenic vasodilation in the dura mater. This finding
demonstrates that NPY or an agonist of the NPY receptor can be of benefit

in the treatment and/or prevention of migraine and associated conditions,
including cluster headache, chronic paroxysmal hemicrania, headache
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associated with vascular disorders, tension headache and paediatric

migraine.

The present invention accordingly provides the use of NPY or an

agonist of the NPY receptor for the manufacture of a medicament for the

treatment and/or prevention of migraine and associated conditions.

The present invention also provides a method for the treatment

and/or prevention of migraine and associated conditions, which method

comprises administering to a patient in need of such treatment an

effective amount of NPY or an agonist of the NPY receptor.

As discussed above, five discrete subtypes (Y1 to Y5) of the

neuropeptide Y receptor have been isolated and characterized to date. The

expression “agonist of the NPY receptor” as used herein will accordingly be

understood to relate to compounds which are selective agonists ofone or

more of the NPY receptor subtypes relative to the other subtypes. or to

compounds which are non-selective agonists of the NPY receptor. Indeed,

as will be appreciated, NPY itself is an example of a compound which

interacts non-selectively with the various subtypes of the NPY receptor.

Agonists of the NPY receptor of use in the present invention may be

any NPY receptor agonists known from the art. Representative classes of

specific compounds which are agonists of the NPY receptor are described,

for example, in WO 96/40660; WO 96/14307; WO 95/00161; WO 94/00486;

US-5,569,742; EP-A-0355793; JP-A-06116284; and CA-A-2134428.

For the efiective treatment and/or prevention of migraine and

associated conditions, a pharmaceutical composition may be provided

which comprises NPY or an agonist of the NPY receptor in association

with a pharmaceutically acceptable carrier. Suitable pharmaceutical

compositions may conveniently be adapted for administration orally,

rectally or parenterally, e.g. intravenously. For oral adminstration, the

formulation may be presented in the form of tablets, pills, capsules,

powders or granules; for parenteral administration, sterile parenteral

solutions or suspensions may conveniently be utilised; and for rectal
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administration, the formulation may conveniently be presented in the
form of suppositories.

The compositions may be formulated by conventional methods well

known in the pharmaceutical art, for example as described in Remington..-
' The Science and Practice ofPharmacy, Mack Publishing Company, 19th
Edition, 1995.

For use in the treatment andlor prevention of migraine and

associated conditions, NPY or an agonist of the NPY receptor may suitably

be administered at a daily dosage of about 0.001 to 100 mg/kg, typically

about 0.002 to 10 mglkg, more particularly about 0.005 to 1.0 mg/kg, and

especially about 0.01 to 0.1 mglkg. The active ingredient will typically be
administered on a regimen of 1 to 4 times per day.

If desired, NPY or an agonist of the NPY receptor as defined herein

may be co-administered with another medicament, in particular a known

anti-migraine agent which elicits its efi'ects by activating the 5-HT113/in

receptor. In this context, examples of specific 5-HT1BI1D receptor agonists

include sumatriptan (described in GB 2,162,522), naratriptan (GB

22,208,646), zolmitriptan‘ (WO 91118897), rizatriptan (EP 0,497,512),
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eletriptan (WO 92/06973) and almotriptan (W0 9M02460). When co-

administered, the combination of a 5-HT13/11> receptor agonist and of NPY

or an agonist of the NPY receptor may be presented in a ratio which is

consistent with the manifestation of the desired effect. In particular, the

molar ratio of the 5-HTIBIID receptor agonist to NPY or to the agonist of

the NPY receptor will suitably be approximately 1 to 1. Preferably, this

ratio will be between 0.001 1 and 1000 to 1, and especially from 0.01:1

to 100:1. The 5-HT13/in receptor agonist will suitably be administered in a

standard dosage known from the art to elicit an acceptable anti-migraine ‘
effect.‘

Specific aspects of the invention will now be described with

reference to the accompanying drawing, Figure 1, which shows the effect '
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of neuropeptide Y on neurogenic vasodilation of dural blood vessels in the

anaesthetised rat.

Surgical preparation

Male Sprague-Dawley rats (300-400 g) were anaesthetised

throughout terminal experiments with pentobarbitone sodium (initially 60

mg kg-1 i.p., then 18 mg kg'1 hr'1, continuous i.v. infusion). A femoral artery

and both femoral veins were cannulated to record blood pressure, for

intravenous injection of drugs and for infusion of anaesthetic, respectively.

Rats were placed in a stereotaxic frame, the skull exposed and the right

parietal bone thinned by drilling with a saline-cooled drill, until the blood

vessels of the dura were clearly visible through the intact skull. The cranial

window was covered in mineral oil (37 °C) and a branch of the middle

meningeal artery viewed using an intravital microscope (Microvision

MV2100, UK) and the image displayed on a television monitor. Dural blood

vessel diameter was continuously measured using a video dimension

analyser (Living Systems Instrumentation, USA) and displayed with mean
arterial blood pressure (MABP) on a chart recorder and a data analysis

system (MI2, Modular Instruments, UK). A bipolar stimulating electrode

(NE 200X, Clark Electromedical) was placed on the surface of the cranial

window approximately 200 pm from the vessel of interest.

Experimental protocol

Prior to the start of experiments the surface of the cranial window

was stimulated at 5 Hz, 1 ms for 10 seconds (Grass S88 stimulator, Grass

Instruments, USA) with increasing voltage until an intensity was reached

at which a maximal dilation was observed. The stimulus current delivered

was also measured by voltage drop across a resistance using an oscilloscope.

In neurogenic vasodilation studies an initial control dilation was

performed followed by 2 further stimulations at 20 minute intervals. NPY



was injected intravenously at 1 pg kg‘ and 10 pg kg-1 (over 1 minute) 15
min prior to the second and third stimulations, respectively.

Data analysis

Dural vasodilation evoked by electrical stimulation of the cranial -
window was calculated as percentage increase in vessel diameter from
baseline. Values presented are means :I: sem. The efl'ect of NPY on

10

to control and subsequent dilations were compared using ANOVA and
paired t-tests. The efl'ects of NPY (10 pg kg‘) on MABP were calculated as
percentage changes from the pre-NPY baseline MABP. Values of less than

15 i 0.05 were considered to be statistically significant.

Effect ofNPYon neumgenic vasodilation (Fig. 1)

Electrical stimulation (85-275 uA) of the cranial window elicited a
113 i 9 % (n = 6) increase in dural blood vessel diameter. Pretreatment

20 with NPY at a dose of 10 pg kg-1, '

25
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CLAIMS:

1. The use of neuropeptide Y (NPY) or an agonist of the NPY

receptor for the manufacture of a medicament for the treatment and/or

prevention ofmigraine and associated conditions.

2. The use as claimed in claim 1 wherein the medicament is

adapted for co-administration of a 5-HT1B/in receptor agonist.

3. The use as claimed in claim 2 wherein the 5-HTIBIID receptor

agonist is sumatriptan, naratriptan, zolmitriptan, rizatriptan, eletriptan

or almotriptan, or a pharmaceutically acceptable salt thereof.

4. The use as claimed in claim 3 wherein the 5-HT13;m receptor

agonist is rizatriptan benzoate.

5. A pharmaceutical composition comprising neuropeptide Y

(NPY) or an agonist of the NPY receptor in combination with a 5-HT“;/11)

receptor agonist-

6. . A composition as claimed in claim 5 wherein the 5-HTuym

receptor agonist is sumatriptan, naratriptan, zolmitriptan, rizatriptan,

eletriptan or almotriptan, or a pharmaceutically acceptable salt thereof.

7. A composition as claimed in claim 6 wherein the 5'HT1BI1D

receptor agonist is rizatriptan benzoate.
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The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. In particular the present invention relates to

pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.

Zolmitriptan has the chemical name (S)-4—{ {3-[2—fdimethylaminoethyl]—1H-indol-5-

yl]methyl]-2-oxazolidinone. Zolmitriptan is a selective 5}-IT]-receptor agonist. The 5HT1—

receptor mediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

SHT 1-receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the’gcar_gtid vascular bed is indicated,’for example

migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the acute

treatment of migraine in the form ofa 2.5 mg and 5 mg tablet intended to be taken up to a

maximum of 15 mg per day- I I

Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of

rnigraineand the prophylactic treatment of migraine. In particular, patients suffering from

migraine or the onset of migraine need fast relief of their suffering.

Zolmitriptan is a member of a class of drugs known asitriptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

subcutaneous formulation was also developed; this was more efficacious (P, Tfelt-Hansen,

Cephalalgia 1998, Vol 18(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient.-"An intranasal spray was also developed. This was more user-

friendly than the subcutaneous injection but was reported to be less effective in reducing the

I symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also. man)’

patients reported an unpleasant bitter taste after "using the nasal spray.

, The present inventors sought a formulation of zolmitriptan that achieved fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of

patients that suffer from migraines, had a more acceptable route of administration than a '
subcutaneous injection. Clearly, the thought ofa subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient and did not cause

any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699 discloses that this class of compounds may be

formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible
formulations, including an example of an intranasal formulation, are disclosed. The V

intranasal fonnulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

' propyl hydroxybenzoate (0.02%), citrate buffer and sufficienthydrochloric acid to take the

pH to 7.

The present inventors devised an intranasal formulation of zolmitriptan that provided

effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due to the direct mucosal

absorption of a significant proportion of zolmitriptan administered by the intranasal route.

Furthermore, studies with an intranasal formulation of zolmitriptan havingga pH of
above 7.0, at a pH of 7.4,.showed the stability of that formulation would not be acceptable

over extended periods of time.

The present inventorsprovided an improved rapid onset of action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. In addition, this formulation

wasacceptable to the general patient population and did not cause unnecessary irritancy or
side effects.

Accordingly the present inventors provide a pharmaceutical formulation suitable for '

intranasal administration which comprises zolmitriptan and a pharmaceutically acceptable

carrier wherein the pH of the formulation is less than 7.0. i

The zolmitriptan formulation for intranasal administration is generally prepared as an

aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,

phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example
McIlvaine’s buffer which is a mixture of citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical fomiulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and in particular in the range 4.5 to 5.5. In a

particular aspect the pH of the formulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients

typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste—masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH of less than 7.0 in particular at a pH below 6.0, for example in the range 3.5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular the range 4.5 to 5.5, for example at about 5.0.

The pharmaceutical formulation of the present invention may be co—administered

(simultaneously or sequentially) with one or more pharmaceutical agents of value in treating

migraine or related disease conditions.

The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,

1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.

The concentration and volume of the ifonnulation may vary as known in the intranasal art,

typically a volume of 50 to 250p! is administered, for example 50i1l or l00ul (in one spray or

in two *50pl sprays - one for each nostril), The precise dose delivered depends on various

factors known in the art including the weight,'age and sex of the patient being treated and on

the particular migraine disease condition being treated. Such a unit dose may be taken at any

stage in the onset of, or during the course of, a migraine attack. Such a unit dose may be

taken as needed, typically from 1 to 3 times a day. 5

The pharmaceutical formulations of this invention may be prepared by dissolving V

zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding asuitable agent for

‘example a phosphate. The resultant buffered solution is typically manufactured to ensure that

it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

for example by passing through a sterile filter (for example 0.2 pm) or by autoclaving. '

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary

pack, to minimise the possibility of degradation. I Alternatively, another inert gas, such as '

argon, could be used. Therefore in another aspect the present invention provides a sterile
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pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH ofthe formulation is
less than 7.0.

The pharmaceutical formulations ofthe invention are typically filled into a suitable

administration device capable of delivering a unit dose amount of zolmitriptan to the patient

in need thereof. Such administration devices include those available commerciallyand the

device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0.

Thefilled intranasal administrationdevice mayrbe packaged to provide ‘protection

from light. Accordingly in ‘yet a further aspect, the present invention _provides an intranasal

administration device containing zolmitriptan and a pharmaceutically- acceptable carrier in

light-protecting packaging, for example in foil pouches. In an alternative aspect, the device

itselfis a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

5 condition wherein agonism of 5HTl-receptors is beneficial which comprises administering an

effective amount of a pharmaceutical formulation suitable for intranasal administration which‘
comprises zolmitriptan and a phannaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a

pharmaceutically acceptable carrier in the manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.
- Zolmitriptan used in the fonnulations of the present invention may be prepared

. according to the disclosures of WO 91/18897 and W0 97/06162.’
Examples !—4

Zolmitriptan is dissolved in an aqueous solutionof citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered througha sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume

l0O;,LL) which are closed with chlorobutyl stoppers.

Table 1

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Conceuntration W I g V 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan ’ 0.5 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 l 1.29 1.79 2.60 ‘

Disodium phosphate qs to pH'5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0
dodecahydrate USP/Ph Eur’

Water for Injections USP/PhvEur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with

purified water USP/Ph Eur.

The vials are assembled into the unit dose nasal spray device disclosed in UK

' Registered Design 2071555. This device comprises a vial holder, an actuation device and a '

protection cap. The assembled device may be used to deliver unit doses of zolmitriptan of 0.5 g

mg, 1.0 mg, 2.5 mg or 5.0 mg in a single administration. The filled nasal spray device is

packaged into a plastic tray and placed inside a carton to provide protection from the light.
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Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

' phosphate is added to pH 5.0 and water ofinjection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type '1 glass vials

(nominal spray volume 100p.L) which are closed with chlorobutyl stoppers. _

Table]

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan 0.5. 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 1.79 2.6(l

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0

to 0.1 mlto 0.1 ml to 0.1 ml to 0.1 mlPurified Water USP/Ph Eur

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with purified water for
injection.

The vials are autoclaved at 121°C for 15 minutes. They are then assembled into the
unit dose nasal spray device disclosed in UK Registered Design 2071555. This device H
comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses ofzolmitriptan of'0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic tray and placed inside

a carton to provide protection from the light.
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Example 2

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

5 to administer a single dose.



 

CLAIMS

1. A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaccutically acceptable can'ier wherein the pH of the formulation is

less than 7.0.

2. A pharmaceutical formulation according to claim 1 wherein the pH of the formulation

is in the range 4.5 to 5.5.

3. A pharmaceutical formulation according to claim 1 wherein the formulation is

buffered.

4. A pharmaceutical formulation according to claim 2 wherein the fonnulation is

buffered.

5. A phannaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

6. A phannaceutical formulation according to claim 4 wherein the buffer is a mixture of

citric acid and disodium phosphate.

7. A pharmaceutical formulation according to claim 1 which is sterile.

8. A pharmaceutical formulation according to claim 2 which is sterile.

9. A pharmaceutical formulation according to claim 3 which is sterile.

10. A pharmaceutical formulation according to claim 4 which is sterile.

1 1. A pharmaceutical formulation according to claim 5 which is sterile.

12. A pharmaceutical formulation according to claim 6 which is stcrilc.



 

13. A process for preparing a sterile pharmaceutical formulation as defined in any one of

claims 7-12 which comprises autoclaving.

14. A method of treating a disease condition wherein agonism of 5HT1-receptors is

beneficial which comprises administering an effective amount of a pharmaceutical

formulation as defined in any one of claims 1 to 12.

15. A11 intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 12.

16. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 12 when packaged to provide protection from light.

17. An aqueous solution of zolmitriptan in a buffer at a pH less than 7.0.

18. An aqueous solution of zolmitriptan in a buffer at a pH in the range 4.5 to 5.5.

19. A citrate salt of zolmitriptan.

20. A citrate salt of zolmitriptan in aqueous solution.



 

ABSTRACT

A pharmaceutical formulation of the 5HTl—agonist, zolmitriptan, for use in intranasal

administration. The formulation is useful in treating migraine and related disorders.
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The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. In particular the present invention relates to

pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.

Zolmitriptan has the chemical name (S)—4—{ {3-[2—(dimethylaminoethyl]-1H-indol—5-

yl]methyl]—2-oxazolidinone. Zolmitriptan is a selective 5HT1-receptor agonist. The 5I-ITl-

receptor mediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

5HTl—rec_eptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the’carotid_v£§f;u<lar_bcd is indicated,tfor example
migraine, cluster headache and headache associated with vascular disorders, hereinafter
referred to collectively as ‘migraine’. Zolmitriptan has been developed for the acute

treatment of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a

maximum of 15 mg per day. 8 I

Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of

migraine_and the prophylactic treatment of migraine. In particular, patients suffering from
migraine or the onset of migraine need fast relief of their suffering.

(Zolmitriptan is a member of a class of drugs known asitriptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

subcutaneous formulation was also developed; this was more efficacious (P, Tfelt-Hansen,

Cephalalgia 1998, Vo1.18(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patienti\An intranasal spray was also developed. This was more user-

‘friendly than the subcutaneous injection but was reported to be less effective in reducing the

' symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). A150. man)’

patients reported an unpleasant bitter taste afierusing the nasal spray.

_ The present inventors sought a formulation of zolmitriptan that achieved fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of

patients that suffer from migraines, had a more acceptable route of administration than a '

subcutaneous injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient anddid not cause

any unnecessary irritancy or side—effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. 7 USP5466699 discloses that this class of compounds may be

formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible

formulations, including an example of an intranasal fonnulation, are disclosed. The 7

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

‘ propyl hydroxybenzoate (0.02%), citrate buffer and sufficient hydrochloric acid to take the

pH_ to 7. .

The present inventors devised an intranasal formulation of_zo1mitriptan that provided

effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due to the direct mucosal

absorption of a significant proportion of zolmitriptan administered by the intranasal route.

Furthermore, studies with an intranasal formulation of zolmitriptan havingga pH of

above 7.0, at a pH of 7.4, showed the stability of that formulation would not be acceptable

over extended periods of time.

The present inventorsprovided an improved rapid onseteof action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. In addition, this formulation _

was acceptable to the general patient population and did not cause unnecessary irritancy or

side effects.

Accordingly the present inventors provide a phamiaceutical formulation suitable for ' v

intranasal administration which comprises zolmitriptan and a pharmaceutically acceptable

carrier wherein the pH of the formulation is less than 7.0. I

i The zolmitriptan formulation for intranasal administration is generally prepared as an

aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,
phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example

McIlvaine’s buffer which is a mixture of citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical formulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and in particular in the range 4.5 to 5.5. In a

particular aspect the pH of the formulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients

typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste-masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH ofless than 7.0 in particular at a pH below 6.0, for example in the range 3.5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular the range 4.5 to 5.5, for example atabout 5.0.

The pharmaceutical formulation of the present invention may be co-administered

(simultaneously or sequentially) with one or more pharmaceutical agents of value in treating

migraine or related disease conditions. 5

The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,

1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.

The concentration and volume of the ‘formulation may vary as known in the intranasal art,

typically a volume of 50 to 250111 is administered, for example 50ul or 100141 (in one spray or

in two 50p.l sprays - one for each nostril), The precise dose delivered depends on various

factors known in the art including the weight, age and sex of the patient beingetreated and on

the particular migraine disease condition being treated. Such a unit dose may be taken at any

stage in the onset of, or during the course of, a migraine attack. Such a unit dose may be

V takenias needed, typically from Al to 3 times a day.

The pharmaceutical’formulations of this invention may be prepared by dissolving‘

zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding a suitable agent for

[example a phosphate. The resultant buffered solution is typically manufactured to ensure that
it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

for example by passing through a sterile filter (for example 0.2 pm) or by autoclaving. ‘

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary
pack, to minimise the possibility of degradation. Alternatively, another inen gas, such as 5

argon, could be used. Therefore in another aspect the present invention provides a sterile



10

15

20

25

30

 

PCT/GB00/0452872
W0 01/397 _4_

phamiaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the formulation is

less than 7.0. g

The pharmaceutical formulations of the invention are’ typically filled into a suitable

administration device capable of delivering a unit dose amount of zolmitriptan to the patient

in need thereof. Such administration devices include those available commerciallyand the

device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of theforrnulation is less than 7.0.

The filled intranasal administration device maybe packaged to provide protection

from light. Accordingly in ‘yet a further aspect, the present inventionprovides an intranasal

administration device containing zolmitriptan and a pharmaceutically- acceptable carrier in

light-protecting packaging, for example in foil pouches. In an alternative aspect, the device

itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

I condition wherein agonism of 5HTl-receptors is beneficial which comprises administering an_

effective amount of a pharmaceutical formulation suitable for intranasal administration which

‘comprises zolmitriptan and a pharrnaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a

pharmaceutically acceptable carrier in the manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.

H Zolmitriptan used in the formulations of the present invention may be prepared

. according to the disclosures of WO 91/18897 and WO 97/Q6162.‘
Examples 1-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered througha sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume

l00uL) which are closed with chlorobutyl stoppers.

Table 12

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration b 7‘ A 5 mg/ml ‘ V 10 mg/ml 25 mg/ml ‘ I 50 mg/ml

Zolmitriptan ' 0.5 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 1.79 2.60

Disodium phosphate ' qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0
dodeeahydrate USP/Ph Eur’

Water for Injections USP/Ph Eur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with

purified water USP/Ph Eur.

_ The vials are assembled into the unit dose nasal spray device disclosed in UK2

Registered Design 2071555. This device comprises a vial holder, an actuation device and a ‘
protection cap. The assembled device may be used to deliver unit doses of zolmitriptan of 0.5

mg, 1.0 mg, 2.5 mg or 5.0 mg in a single administration. The filled nasal spray device is
packaged into a plastic tray and placed inside a carton to provide protection from the light.
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Examples 5-3

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate is added to pH 5.0 and water ofinjection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/ml. and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type '1 glass vials

(nominal spray volume 100p.L) which are closed with chlorobutyl stoppers. V

1 able]

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan 0.5_ p 1.0 2.5 5 .0

Citric acid, anhydrous USP/Ph Eur 1.11 1.29 5 1.79 2.60

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0

Purified Water USP/Ph Eur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with Purified water for
injection.

I The vials are autoclaved at 121°C for 15 minutes. They are then assembled into the
unit dose nasal spray device disclosed in UK Registered Design 2071555. This device .
comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses ofzolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic tray and placed inside

a carton to provide protection from the light.
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Example 2

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

5 to administer a single dose.



 

CLA1Ms

1. A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the fonnulation is

less than 7.0.

2. A pharmaceutical formulation according to claim 1 wherein the pH of the formulation

is in the range 4.5 to 5.5.

3. A pharmaceutical formulation according to either—claim1 wherein the

formulation is buffered.

4. A pharmaceutical formulation according to claim 2 wherein the formulation is

buffered.

45. A pharmaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

6. A phannaceutical formulation according to claim 4 wherein the buffer is a mixture of

citric acid and disodiurpphosphate.

51. A pharmaceutical formulation according to  claims l ter4~which is sterile.

8. A pharmaceutical formulation according to claim 2 which is sterile.

9. A pharmaceutical formulation according to claim 3 which is sterile.

10. A pharmaceutical formulation according to claim 4 which is sterile.

11. A pharmaceutical formulation according to claim 5 which is sterile.

12. A pharmaceutical formulation according to claim 6 which is sterile.



 

613. A process for preparing a sterile pharmaceutical formulation as defined in any one of

claims 57-12 which comprises autoclaving.

3114. A method of treating a disease condition wherein agonism of 5HT1-receptors is

beneficial which comprises administering an effective amount of a pharmaceutical

formulation as defined in any one of claims 1 to §1_2_.

 

915. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 5l_Z.

-10_1_§. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 5Q when packaged to provide protection from light.

111]. An aqueous solution of zolmitriptan in a buffer at a pH less than 7.0.

-lzfl. aqueous solution of zolmitriptan in a buffer at a pH in the range 4.5 to 5.5.

4-312. A citrate salt of zolmitriptan.

14%. A citrate salt ofzolmitriptan in aqueous solution.



 

ABSTRACT

A pharmaceutical formulation of the SHTI-agonist, zolmitriptan, for use in intranasal

administration. The formulation is useful in treating migraine and related disorders.
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PHARMACEUTIQAL FORMULATIONS CONTAINING ZOLMITRIPTAN

 

The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. In particular the present invention relates to

pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.

Zolmitriptan has the chemical name (S)4—{ {3—[2-(dimethylaminoethyl]-1H-indol-5-

y1]methyl]-2-oxazolidinone. Zolmitriptan is a selective 5HT1-receptor agonist. The SHT 1-I

receptormediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

SI-IT]-receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the'carotid vascular bed is indicated, for example

migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the (acute

treatment of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a

maximum of 15 mg per day. i A

Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of

migraineand the prophylactic treatment of migraine. In particular, patients suffering from

migraine or the onset of migraine need fast relief of their suffering.

Zolmitriptan is a member of a class of drugs known as triptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine. 8

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

subcutaneous formulation was also developed; this was more efficacious (P Tfelt-Hansen,

25

Cephalalgia 1998, VoI_18(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient.\An intranasal spray was also developed. This was more user-

‘friendly than the subcutaneous injection but was reported to be less effective in reducing the

symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also, many

patients reported an unpleasant bitter taste after using the nasal spray.

. The present inventors sought a formulation of zolmitfiptan that achieved’ fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of

patients that suffer from migraines, had a more acceptable route of administration than a
subcutaneous injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient and did not cause

any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699idiscloses that this class of compounds may be

5 fonnulatedfor oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible

formulations, including an example of an intranasal formulation, are disclosed. The 5

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

' propyl hydroxybenzoate (0.02%), citrate buffer and sufficient hydrochloric acid to take the

pH to 7. . .

The present inventors devised an intranasal formulation of zolrnitriptan that provided

effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due to the direct mucosal

absorption of a significant proportion of zolmitriptan administered by the intranasal route.

Furthermore, studies with an intranasal formulation of zolmitriptan havinga of
above 7.0, at a pH of 7.4, showed the stability ofthat formulation would not be acceptable
over extended periods of time.

The present inventorsprovided an improved rapid onset of action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. In addition, this formulation V

was acceptable to the general patient population and did not cause unnecessary irritancy or
side effects.

Accordingly the present inventors provide a pharmaceutical formulation suitable for

intra.nasal.administ.ration which comprises zolmitriptan and a pharmaeeutically acceptable

carrier wherein the pH of the formulation is less than 7.0. A

The zolmitxiptan formulation for intranasal administration is generally prepared as an

aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,

phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example
McIlvaine’s buffer which is a mixture of citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical formulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and i_n particular in the range 4.5 to 5.5. In a

particular aspect the pH of the formulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients

typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste-masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH ofless than 7.0 in particular at a pH below 6.0, for example in the range 3.5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH ofless than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0.

The pharmaceutical formulation of the present invention may be co—administered

(simultaneously or sequentially) with one or more pharmaceutical agents of value in treating

migraine or related disease conditions. i

The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,

1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.

The concentration and volume of the formulation may vary as known in the intranasal art,

typically a volume of 50 to 250p! is administered, for example 50pl or lOOpl (in oneispray or

in two 5Ot1l sprays - one for each nostril), The precise doseidelivered depends on various —

factors known in the art including the weight, age and sex of the patient being treated and on

the particular migraine disease condition being treated. Such a unit dose may be taken at any

stage in the onset of, or during thecourse of, a migraine attack. Such a unit dose may be

H takenias needed, typically from 1 to 3 times a day.

The pharmaceutical formulations of this invention may be prepared by dissolving

zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding a suitable agent for

[example a phosphate. The resultant buffered solution is typically manufactured to ensure that

it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

for example by passing through a sterile filter (for example 0.2 pm) or by autoclaving. ‘

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary

pack, to minimise the possibility of degradation. Alternatively, another inert gas, such as '
argon, could be used. Therefore in another aspect the present invention provides a sterile
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phamiaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharrnaceutieally acceptable carrier wherein the pH of the formulation is

less than 7.0. g

The pharmaceutical formulations of the invention are typically filled into a suitable

administration device capable of delivering a unit dose amount of Zolmitriptan to the patient

in need thereof. Such administration devices include those available commerciallyiand the

device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of the formulation is less than 7.0.

The filled intranasal administration device maybe packaged to provide protection

from light. Accordingly in yet a further aspect, the present invention _provides an intranasal

administration device containing zolmitriptan and a pharrnaceutically acceptable carrier in

light—protecting packaging, for example in foil pouches. In an alternative aspect, the device

itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

phannaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

5 condition wherein agonism of 5HTl~receptors is beneficial which comprises administering an

effective amount of a pharmaceutical fonnulation suitable for intranasal administration which‘

comprises zolrnitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a

pharmaceutically acceptable carrier in the manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.
e Zolmitriptan used in the formulations of the present invention may be prepared

V. according to the disclosures of WO 91/18897 and W0 97/061.62.‘
Examples 1-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water ofinjection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mymL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered throughia sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume

lOOuL) which are closed with chlorobutyl stoppers.

Table 1

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration T [5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan o 0.5 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 1.79 ' 2.60s

Disodiurn phosphate qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0
dodecahydrate USP/Ph Eur’

Water for Injections USP/Ph Eur to 0.1 ml to 0.1 ml to 0.1 ml ‘ to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with

purified water USP/Ph Eur.

_ The vials are assembled into the unit dose nasal spray device disclosed in UK

Registered Design 2071555- This device comprises a vial holder, an actuation device and a -
protection cap. The assembled device may be used to deliver unit doses of zolmitriptan of 0.5

mg, 1.0 mg, 2.5 mg or 5.0 mg in a single administration. The filled nasal spray device is

packaged into a plastic tray and placed inside a carton to provide protection from the light.
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Examples 5-8

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate is added to pH 5.0 and water of injection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type '1 glass vials

(nominal spray volume 100pL) which are closed with chlorobutyl stoppers. _ A

Table]

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan 0.5. p 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.11 1.29 T 1.79 2.60

Disodium phosphate USIV’/Ph Eur* qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0

Purified Water USP/Phi Eur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with purified water for

injection.

The vials are autoclaved at 121°C for 15 minutes. They. are then assembled into the

unit dose nasal spray device disclosed in UK Registered Design 2071555. This device I
comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses of zolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic trayland placed inside

a carton to provide protection _from the light.
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Example 2

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

5 to administer a single dose.
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A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharrnaceutically acceptable carrier wherein the pH of the formulation

.is"less than 7.0.

A pharmaceutical fonnulation according to claim 1 wherein the pH of the formulation is

in the range 4-5 to 5.5.

A phamiaceutical formulation according to either claim 1 or claim 2 wherein the

formulation is buffered.

A pharmaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

A pharmaceutical formulation according to any one of claims 1 to 4 which is sterile;

A process for preparing a sterile pharmaceutical formulation as defined in claim 5 which

comprises autoclaving.

A method of treating a disease condition wherein agonism of 5HTl—receptors is beneficial

which comprises administering an effective amount of a pharmaceutical formulation as

l defined in any one of claims 1 to 5.

The use of zolmitriptan in the manufacture of a pharmaceutical formulation as defined in

any one of claims 1 to 5.

An intranasal administration device containing aipharmaceutical formulation as defined in

any one ofclaims 1 to 5.
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10. An intranasal administration device containing a pharmaceutical formulation as defined in

any one of claims 1 to 5 when packaged to provide protection from light.

1 1. An aqueous solution of zolmitriptan in a buffer at a pH ofless than 7.0.

12. An aqueous solution of zolrnitriptan in a buffer at a pH in the range 4.5 to (5.5

13. A citrate salt ofzolmitriptan.

_ 10 14. A citrate saltof zolmitriptan invaqueous solution.
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below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that of the application on whichpriority is claimed. :

Prior Foreign Application(s) Priority Claimed

99285785 United Kingdom December 3, 1999 8 Yes [I No
(Number) (Country) (Day/Month/Year Filed)

I hereby claim the benefit under Title 35, United States Code, § 1 I9(e) of any United States Provisional application(s) listed below.
  

(Application Number) (Filing Date)
  

(Application Number) (Filing Date)

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below and, insofar as the subject matter of each
of the claims of this application is not disclosed in the prior United States application in the manner provided by the first paragraph of Title 35, United States
Code, § 1 I2, I acknowledge the duty to disclose infonnation which is material to patentability as defined in Title 37, Code of Federal Regulations, § 1.56
which became available between the filing date of the prior application and the national or PCT international filing date of this application.
 

   

PCT/GB00/04528 November 28 2000 Pending .
(Application Number) (Filing Date) (Status: patented, pending, abandoned)

,(A-pplication Number) (Filing Date) (Status: patented, pending, abandoned)

I ereby appoint Madeline F. Baer, Reg. No. .16,4lZ;_.I. Steven Baughman, Reg. No. 47,414; Johnny Y. Chen, Reg. No. 46,614; Gregory G. Glover, Reg. No.
34,173; William G. Gosz, Reg. No.: 27,787, Patricia Granahan, Reg. No. 32,227; David P. Halstead, Reg. No..AA,13;; Daniel Hansburg, Reg. No. 36,156;
Edward J. Kelly, Reg. No,3.8,9.3.6; Charles Larsen, Reg. No. 48,533; Agnes S. Lee, Reg. No. 4_fi._8_6g;_Paul E. Lewkowicz, Reg. No. $1,870; Yu Lu, R‘e'g:N'5.
P‘-_§_Q,3_D_6; Christopher T. Natkanski, Reg. No. P_-50,365; Robert A. Mazzarese, Reg. No. 42,852; Spencer Schneider, Reg. No..A_S,223; Sanjay Sitlani, Reg.
No. f1_8AB9; Wolfgang Stutius, Reg. No. 40,256; Matthew P. Vincent, Reg. No. 36,709; as attomeys/agents to prosecute this application and to transact allbusiness in the Patent and Trademark Office connected therewith.

 
Address all telephone calls to Patricia Granahan at telephone number (61 7) 951-7449.

Address all correspondence to: Customer Id No: 28120

Docketing Specialist 33/48
Ropes & Gray LLP
One International Place
Boston, Ma. 021 10-2624

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true;
and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or
both, under Section 1001 of Title 18 of the United States Code and thatsuch willful false statements may jeopardize the validity of the application or anypatent iss d thereon.
. /c> '75
Full name of sole or first in r given name, family name):
Inventor's signature: Date: "I 20 9 2

Residence: Park Road Ware fords ire SG12 ODP United Kin dom ‘ Citizenship: United KingdomPost Office Address: . 
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Full name of second inventor given name, family name): SARAH LQQISE WILLIAMSON
Inventor's signature: 5 A 5 4 4 ',g‘L Q M Date: A 12 :2
Residence: Park Road, Ware, Henfgxdg SG12 ODP, United Kingdom g E Citizenship: United KingdomPost Office Address:

17>-‘loo

Full name of third inventor (given name, family name): SI_ JOHN SUMMERS
Inventor's signature: - Date: 0-9

Residence: Park Road Ware s ire SG12 ODP United Kin dom Citizenship: United KingdomPost Office Address:

rcj’

Full name of fourth inventor (%iven name family ame): OHN COOMBERInventor's signature: g £  _ ‘ . Date: C.
Residence: Park Road Ware Hert ordshire SG12 ODP United Kin dom - ‘ Citizenship: United Kingdom
Post Office Address: §"
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I hereby certify that this eorrespu...-..‘nce is being deposited with the U.S.
Postal Service with sufficient postage a First Class Mail. in an envelope
addressed to: Box PCT, Commissioner for Patents, Washi - ‘I
20231, on the date shown below.

Dated: Aggust 3], 2002
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Deam et al.
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Filed: May 9, 2002 Examiner: Not Yet Assigned

For: Pharmaceutical Formulations Containing

Zolmitriptan 

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

Box PCT .
Commissioner for Patents

Washington, DC 20231

Dear Sir:

In response to the Notification of Missing Requirements mailed July 29, 2002, Applicants

respectfully submit a Combined Declaration and Power of Attorney.

Please charge our Deposit Account No. 18-1945 in the amount of $130.00 covering the

fee set forth in 37 CFR 1.16(e). The Commissioner is hereby authorized to credit any

overpayment or charge any deficiency in the fees filed, asserted to be filed or which should have

been filed herewith (or with any paper hereafter filed in this application by this firm) to our

Deposit Account No. 18-1945, under Order No. ASZD-P01-617. A duplicate copy of this paper

is enclosed.

Dated: August 21, 2002 Respectfully submitted,

%$?-‘ff
David P. Halstead, Ph.D.

Registration No.: 44,735
ROPES & GRAY

One International Place

Boston, Massachusetts 021 10-2624

(617) 951-7000

(617) 951-7050 (Fax)

Agents for Applicant
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Surcharge — late filing fee or oath

Non-English specification

For filing a recpest lor ex parte reexarrination
Requesting publication of SIR prior to
Examiner action
Requesting publication of SIR afterExaminer action
Extension for reply within first month
Extension for reply within second month
Extension for reply within third month

to the above-identified deposit account.
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1. BASIC FILING FEE
Large Entity Small Entity

Fee
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370 Utility filing lee _
165 Design filing fee
255 Plant filing fee
370 Reissue filing fee
80 Provisional filing fee

2. EXTRA CLAIM FEES FOR UTILITY AND REISSUEExtra Fee from
Claims
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Claims I:I 5 ZIX
Multiple Dependent

Extension for reply within fourth month

Extension for reply within iifth month
Notice of Appeal
Filing a brief in support of an appeal
Request for oral hearing
Petition to institute a public use proceeding
Petition to revive — unavoidable
Petition to revive - unintentional

Utility issue fee (or reissue)

Design issue lee
Plant issue fee
Petitions to the Commissioner

Processing fee under 37 CFR 1.17(q)
Submission of lnfonnation Disclosure Slrnt

Recording each patent assignment per
property (times number of properties)
Filing a submission after final rejection
(37 CFR 1.129(a))
For each additional invention to be
examined (37CFR 1.129(b))
Request for Continued Examination (RCE)
Request for expedited examination
of a design application

Fee Description
Claims in excess of 20

independent claims in excess of 3
Multiple dependent claim, it not paid
"' Reissue independent claims

over original patent
" Reissue claims in excess of 20

and over original patent ome, fee (specify)
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David P. Halstead. Ph.D. 44,735 Telephone (617) 951-7615

SUBTOTAL (3) (5)
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Date Mailed: 07/29/2002

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATEDIELECTED OFFICE (DOIEOIUS)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark

Office as_an Elected Office (37 CFR 1.495):

c U.S. Basic National Fees . .

o Priority.Document ' '  Na_ '
o Copy of|PE Report ~ A

a Copy of references cited in ISR
a Copy of the lntemational Application Sm . _ M
a Copy of the lntemational Search Report - V - .
o lnforrnation Disclosure Statements

o Oath or Declaration

o Substitute Specification

The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371: 4

o Oath or declaration of the inventors,'in compliance with 37 CFR 1.497(a) and (b), identifying the application

by the lntemational application number and international filing date. The current oath or declaration does

not comply with -37 CFR 1.497(a) and (b) in that it
n is not executed in accordance with either 37 CFR 1.66 or 37 CFR 1.68.

a $130 surcharge for providingthe oath or declaration later than the appropriate 30 months months from the
priority date (37 CFR 1.492(e)) is required.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHINVTWO (2) MONTH FROM THE DATE
OF THIS NOTICE OR BY 22 or 32 MONTHS (where 37 CFR 1.495 applies) FROM THE PRIORITY DATE FOR

THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN '

ABANDONMENT.
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The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a). ’

 
SUMMARYOF FEES DUE:

Total additional fees required for this application is $130 for a Large Entity:

0 $130 Late oath or declaration Surcharge. ~

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

A copy of this notice MUST be returned with the response.

PAULETTE R KIDWELL
 

,_A _ . _ _ "‘I‘e_lephone:(703)30_5-3§5
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U.S. APPLICATION NUMBER NO. INTERNATIONAL APPLICATION NO. ATTY. DOCKET NO.

10/129,773 PCT/GB00/04528 ASZD-P01-617

FORM PCTIDO/EO/905 (371 Formalities Notice)
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Date Mailed: 07/29/2002

NOTIFICATION OF MISSING REQUIREMENTS UNDER 35 U.S.C. 371 IN THE UNITED
STATES DESIGNATEDIELECTED OFFICE (DOIEOIUS)

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark
Office as an Elected Office (37 CFR 1.495):

U.S. Basic National Fees

Priority Document

Copy of IPE Report

Copy of references cited in ISR

Copy of the International Application

Copy of the International Search Report
information Disclosure Statements

Oath or Declaration

Substitute Specification

. The following items MUST be furnished within the period set forth below in order to complete the requirements for
acceptance under 35 U.S.C. 371:

o Oath or declaration of the inventors, in compliance with 37 CFR 1.497(a) and (b), identifying the application
by the International application number and international filing date. The current oath or declaration does
not comply with 37 CFR 1.497(a) and (b) in that it:

u is not executed in accordance with either 37 CFR 1.66 or 37 CFR 1.68.

0 $130 Surcharge for providing the oath or declaration later than the appropriate 30 months months from the
priority date (37 CFR 1.492(e)) is required.

ALL OF THE ITEMS SET FORTH ABOVE MUST BE SUBMITTED WITHIN TWO (2) MONTH FROM THE DATE
OF THIS NOTICE OR BY 22 or 32 MONTHS (where 37 CFR 1.495 applies) FROM THE PRIORITY DATE FOR
THE APPLICATION, WHICHEVER IS LATER. FAILURE TO PROPERLY RESPOND WILL RESULT IN
ABANDONMENT.
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The time period set above may be extended by filing a petition and fee for extension of time under the provisions
of 37 CFR 1.136(a).

SUMMARY OF FEES DUE:

Total additional fees required for this application is $130 for a Large Entity:

a $130 Late oath or declaration Surcharge.

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed

to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

A copy of this notice MUSTbe returned with the response.

PAULETTE R KIDWELL
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INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATES PRIORITY DATE CLAIMED
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APPLICANT(S) FOR DO/EO/US Deam et al.

Applicant herewith submits to the United States Designated/Elected Office (DO/E0/US) the following items and other infomiationt

1. E This is a FIRST subn1ission ofitems concerning a filing under 35 U.S.C. 371.
2. |:] This is a SECOND or SUBSEQUENT submission ofitems concerning a filing 35 u.s.c. 371
3_ This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must

include items (5), (6), (9) and (21) indicated below.

4. The US has been elected by the expiration of 19 months from the riority date (PCT Article 31).
P

5. LE] A copy of the International Application as filed (35 U.S.C. 371 (c)(2))
a I: is attached hereto (required only if not communicated by the lntemational Bureau).
b. E‘ has been communicated by the lntemational Bureau.
c. E is not required, as the application was filed in the United States Receiving Office (R0/US).

6. [:1 An English language translation of the lntemational Application as filed (35 U.S.C. 371 (c)(2)).
a. Cl is attached hereto.
b. E‘ has been previously submitted under 35 U.S.C. l54(d)(4).

7. El Amendments to the claims of the International Application under PCI‘ Article 19 (35 U.S.C. 37I“(c)(3))
3- E] are attached hereto (required only if not communicated by the International Bureau).
b. D have been communicated by the International Bureau.
c. D have not been made; however, the time limit for making such amendments has NOT expired.
d. E have nqt been made and will not be made. ‘

8. An English-«lainguage translation of the amendments to the claims under PC’I‘ Article 19 (35 U.S.C. 37l (c)(3)).J '

9. oath_ or declaration of the inventor(s) (35 U.S.C. 37] (c)(4)).
10. El An English language translation of the annexes to the International Preliminary Examination Report under PCI‘

Article 36 (35 U.S.C. 371 (c)(S)).

Items 11 to 20 below concern document(s) or information included:

11. E] An Information Disclosure Statement under 37 CFR 1.97 and 1.98.
12. El An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included.
13. D A FIRST preliminary amendment.
I4. I: A SECOND or SUBSEOUENT preliminary amendment.
15. El A substitute specification. I
16. D A change of power of attorney and/or address letter.
17. D A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825.
18. E! A second copy of the published international application under 35 U.S.C. l54(d)(4).
19. E A second copy of the English language translation of the international application under 35 U.S.C. lS4(d)(4).
20. El Other items or information: Marked-up Copy of Specification
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21. '3 The followi fees are submitted:
BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)):

D Neither international preliminary examination fee (37 CFR 1.432)nor internatio_nal search fee (37 CFR 1.445 (a)(2)) paid to USPTO
and International Search Report not prepared by the EPO or JPO . . . . . . . . 51040.00

E Intemational preliminary examination fee (37 CFR 1.482) not paid toUSPTO but International Search Report prepared by the EPO or JPO . . . . . . $890.00

D lntemational preliminary examination fee (37 CFR 1.482) not paid to USPTObut international search fee (37 CFR l.445(a)(2)) paid to USPTO . . . . . . . . . $740.00

E International preliminary examination fee (37 CFR 1.482) paid to USPTObut all claims didnot satisfy provisions of PCT Article 33(1)—(4) . . . . . . . . . 5710.00

Q lntemational preliminary examination fee (37 CFR 1.482) paid to USPTOand all claims satisfied provisions of PCT Article 33(1)-(4) . . . . . . . . . . . . . . . .Sl00.00

ENTER APPROPRIATE BASIC FEE AMOUNT =

Surcharge of $ for furnishing the oath or declaration later than

[:j 20 |:] 30 months from the earliest claimed priority date (37 cm 1.492 (e)).
3% —
_
—
—
_

—

 
 

 
r

  Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above are reduced b ‘/2.
' SUBTOTAL = $ 2,004.00

Processing fee of S for furnishing the English translation later than

D 20 CI 30 months from the earliest claimed priority date (37 CFR 1.492 (1)). +
TOTAL NATIONAL FEE =

Fee for recording the enclosed assignment (37 CFR 1.21 (h)). Assignment
must be accompanied by appropriate cover sheet (37 CFR 3.28, 3.31) +

( per property).

TOTAL FEES ENCLOSED = $ 2,004.00 I

  

 

  
 

 

  
 

 

 
 

$ 2,004.00

 
 
 

  Refunded:

Charged:

a. 11 A check in the amount of $ to cover the above fees is enclosed. .

  

 

 

b. E Please charge my Deposit Account No. 1 8-1945 in the amount of $ 2,004.00
to cover the above fees. A duplicate copy of this sheet is enclosed.

  

  c. IE The Commissioner is hereby authorized to charge any additional fees which may be required or credit
any overpayment to my Deposit Account No. 18-1945 . A duplicate copy of this sheet is enclosed.

  
  

 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive
(37 CFR 1.137 (a) or (b)) must be filed and granted to restore the application to pending status.

SEND ALL CORRESPONDENCE TO: <_
David P. Halstead, Ph.D. SIGNATURE:
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Boston, Massachusetts 02110-2624
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PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

RELATED APPLICATIONS

This application is a national stage filing under 35 U.S.C. 371 of PCT application

PCT/GBOO/04528, filed November 28, 2000, which claims priority from Great Britain

Application No. 9928578.5, filed December 3, 1999, the specifications of each of which are

incorporated by reference herein.



pro

15

20

25

30

JcQec’dPcT/Pro 0 9 MAY 2002

The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. In particular the present invention relates to

pharmaceutical formulations of the anti—migraine drug zolmitriptan for nasal application.
Zolmitriptan has the chemical name (S)-4-( {3-[2—(dimethylaminoethyl]-1H-indol-5-

yl]methyl]-2-oxazolidinone. Zolmitriptan is a selective SHTI-receptor agonist. The 5HTl-
receptormediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.
5HTl -receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in tht;;ca£ptid vascular bed is indicated,‘for example
migraine, cluster headache and headache associated with vascular disorders, hereinafter
referred to collectively as ‘migraine’. Zolmitriptan has been developed for the ‘acute

treatment of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a

maximum of 15 mg per day. 2 .
Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of
migraine_and the prophylactic treatment of migraine. In particular, patients suffering from

migraine or the onset of migraine need fast relief of their suffering.

Zolmitriptan is a member of a class of drugs known astriptans, for example
sumatrfiptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A
subcutaneous formulation was also developed; this was more efficacious (P. Tfelt-Hansen,

Cephalalgia 1998, Vol .18(8), page 532-8) and gave a faster onset of action but was not so
acceptable to the patient.\ An intranasal spray was also developed. This was more user-

friendly than the‘ subcutaneous injection but was reported to be less effective in reducing the

' symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also, many
patients reported an unpleasant bitter taste after ‘using the nasal spray.

_ The present inventors sought a formulation of zolmitriptan that achieved fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of

subcutaneous injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient and did not cause

any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699‘discloses that this class of compounds may be

- formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible

formulations, including an example of an intranasal formulation, are disclosed. The A

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

' propyl hydroxybenzoate (0.02%), citrate buffer and sufficienthydrochloric acid to take the

pH to 7.

g The present inventors devised an intranasal formulation of zolmitriptan that provided
effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due to" the direct mucosal
absorption of a significant proportion of zolmitriptan administered by the intranasal route.

Furthermore, studies with an intranasal formulation of zolmitriptan havingga pH of

above 7.0, at a pH of 7.4,.showed the stability of that formulation would not be acceptable

over extended periods of time.

The present inventorsyprovided an improved rapid onset of action with a ‘stable
intranasal fonnulation of zolmitriptan having a pH ofbelow 7.0. I-n addition, this formulatio'n _

wasacceptable to the general patient population and did not cause unnecessary irritancy or

side effects.

Accordingly the present inventors provide a pharmaceutical formulation suitable for ‘ -

intranasal administration which comprises zolmitriptan and a pharmaceutically acceptable

carrier wherein the pH of the formulation is less than 7.0. l

The zolmitriptan formulation for intranasal administration is generally prepared as an

A aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,

phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example

McIlvaine’s buffer which is a mixturetof citric acid and disodium phosphate).
In a particular aspect the pH of the pharmaceutical formulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and in particular in the range 4.5 to 5.5. In a

particular aspect the pH of the fonnulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients

typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste-masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH of less than 7.0 in particular at a pH below 6.0, for example in the range 3.5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0.

The pharmaceutical formulation of the present invention maybe co-administered

(simultaneously or sequentially) with one or more phannaceuticalagents of value in treating

migraine or related disease conditions.

The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,
1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.
The concentration and volume of the ifonnulation may vary as known in the intranasal art,

typically a volume of 50 to 2501.11 is administered, for example 501.11 or 100pl (in one spray or

in two '50p.l sprays - one for each nostril), The precise dose delivered depends on various

factors known in the art including the weight, age and sex of the patient being treated and on
the particular migraine disease condition being treated. Such a unit dose may be taken at any

stage in the onset of, or during thecourse of, a migraine attack. Such a unit dose may be

- takenas needed, typically from I to 3 times a day.

The pharmaceutical formulations of this invention may be prepared by dissolving‘ T
zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding asuitable agent for

example _a phosphate. The resultant buffered solution is typically manufactured to ensure that
it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

forlexample by passing through a sterile" filter (for example 0.2 pm) or by autoclaving. '

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary

pack, to minimise the possibility of degradation. 4 Alternatively, another inert gas, such as ‘
argon, could be used. Therefore in another aspect the present invention provides a sterile
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pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharrnaceutically acceptable carrier wherein the pH of the formulation is

less than 7.0.

The pharmaceutical formulations of the invention are typically filled into a suitable .

administration device capable of delivering a unit dose amount of zolmitriptan to the patient

in need thereof. Such administration devices include those available commercially'and the

. device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

phannaceutically acceptable carrier wherein the pH of theformulation is less than 7.0.

Thefilled intranasal administration device may-be packaged to provideprotection

from light. Accordingly in ‘yet a further aspect, the present invention _provides an intranasal

administration device containing zolmitriptan and a pharrnaceutically acceptable carrier in

light—protecting packaging, for example in foil pouches. In an alternative aspect, the device

itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.
In yet a further aspect the present invention provides a method of treating a disease

A condition wherein agonism of 5HTl-receptors is beneficial which comprises administering an_

effective amount of a pharmaceutical formulation suitable for intranasal administration which

compri_ses zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a

pharmaceutically acceptable carrier inbthe manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.

- Zolmitriptan used in the formulations of the present invention may be prepared

4, according to the disclosures of WO 91/18897 and W0 97/06162.‘
Examples 1-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered through“a sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type l glass vials (nominal spray volum¢

l00;,1L) which are closed with chlorobutyl stoppers.

ELI

Nasal Spray Nominal Strength 0.5 mg l_mg 2.5 mg 5 mg

Solution .ConcentraVtio'n‘ I. ‘ . . mglml - I 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan ‘ V 0.5 1.0 A 2.5 so

Citric acid, anhydrous USP/Ph Eur 1.1 l 1.29 1.79 2.60 ‘

Disodium phosphate 4 A qs to pHi5.0 qs to pH 5.0 qs to pH 5.0 qsv to pH 5.0
dodecahydrate USP/Ph Eur’

Water for Injections USP/Pb-Eur to 0.1 ml - to 0.1 ml to 0.1 ml ' to 0.1 ml

* Added as a 0.4 M solution of Disodium Iihosphate Dodecahydrate Ph Eur/USP diluted with

purified water USP/Ph Eur. ‘

_ The vials are assembled into the unit dose nasal spray device disclosed in UK"

Registered Design 2071555. This device comprises a vial holder, an actuation device and a ‘
protection cap. The assembled device may be used to deliver unit doses of zolmitdptan of 0.5 I
mg, 1.0 mg, 2.5‘mg or 5.0 mg in a single administration. The filled nasal spray device is
packaged into a‘ plastic tray and placed inside a carton to provide protection from the light.
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Exa rn pies 5-§

Zolmitriptan is dissolved in an aqueous solution ofcitric acid, 0.4M disodium

"phosphate is added to pH 5.0 and water of injection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type *1 glass vials

(nominal spray volume l00;.tL) which are closed with chlorobutyl stoppers. _ .

:1 able]

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5_ mg » mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan I I 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 I 1.29 V 1.79 2.60 A

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 ’ qs to pH 5.0 qs to pH 5.0

Purified -Water USP/Ph Eur . to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with purified water for
injection.

The vials are autoclaved at 121°C for 15 minutes. They. are then assembled into the

unit dose nasal spray device disclosed in UK_ Registered Design 2071555. This device '
comprises a vial holder, an actuation device and a protection cap. The assembled device may

_be used to deliver unit doses of zolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic tray andplaced inside

a carton to provide protection ‘from the light.
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Example 2 '

The patient removes the packaging froni the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

to adrriinister a single dose.

iii!



CLAIMS

1. A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the formulation is

less than 7.0.

2. A pharmaceutical formulation according to claim 1 wherein the pH of the formulation

is in the range 4.5 to 5.5.

3. A pharmaceutical formulation according to claim 1 wherein the formulation is

buffered.

4. A pharmaceutical formulation according to claim 2 wherein the formulation is

buffered.

5. A pharmaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

6. A pharmaceutical formulation according to claim 4 wherein the buffer is a mixture of

citric acid and disodium phosphate.

7. A pharmaceutical formulation according to claim 1 which is sterile.

8. A pharmaceutical formulation according to claim 2 which is sterile.

9. A pharmaceutical formulation according to claim 3 which is sterile.

10. A pharmaceutical formulation according to claim 4 which is sterile.

11. A pharmaceutical formulation according to claim 5 which is sterile.

12. A pharmaceutical formulation according to claim 6 which is sterile.
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13. A process for preparing a sterile pharmaceutical formulation as defined in any one of

claims 7-12 which comprises autoclaving.

14. A method of treating a disease condition wherein agonism of 5HT1-receptors is

beneficial which comprises administering an effective amount of a pharmaceutical

formulation as defined in any one of claims 1 to 12.

15. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 12.

16. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to 12 when packaged to provide protection fi'om light.

17. An aqueous solution of zolmitriptan in a buffer at a pH less than 7.0.

18. An aqueous solution of zolrnitriptan in a buffer at a pH in the range 4.5 to 5.5.

19. A citrate salt of zolmitriptan.

20. A citrate salt of zohnitriptan in aqueous solution.
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ABSTRACT

A pharmaceutical formulation of the 5HT1-agonist, zolrnitfiptan, for use in intranasal

administration. The formulation is useful in treating migraine and related disorders.

$3in
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PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

RELATED APPLICATIONS

This application is a national stage filing under 35 U.S.C. 371 of PCT application

PCT/GBOO/04528, filed November 28, 2000, which claims priority from Great Britain

Application No. 9928578.5, filed December 3, 1999, the specifications of each ofwhich are

incgrporated by_ reference herein.



10

15

20

25

30

ma
:1.

.181

The present invention relates to new pharmaceutical formulations, their preparation

and their use in treatment of disease. In particular the present invention relates to

pharmaceutical fonnulations of the anti-migraine drug zolmitriptan for nasal application.

Zolmitriptan has the chemical name (S)-4-{ {3-[2-tdimethylaminoethyl}1H-indol-5-

y]]methyl]—2-oxazolidingone. Zolmitriptan is a selective SI-ITI-receptor agonist. The 5I-ITl-

receptormediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.
5HTl-receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the‘ carotid vascular bed is indicated,‘for exampleA-._..e—_:._~_:_ .-9......

migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the acute

treatmentiof migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a

maximum of 15 mg per day. 2 i
Although zolmitriptan is a successful drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of
migraine_and the prophylactic treatment of migraine. In particular, patients suffering from

migraine or the onset of migraine need fast relief of their suffering.

Zolmitriptan is a member of a class of drugs known astriptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.
The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A
subcutaneous formulation was also developed; this was more efficacious (P. Tfelt-Hansen,

Cephalalgia 1998, Vol .1 8(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient.."An intranasal spray was also developed. This was more user-

friendly than the subcutaneous injection but was reported to be less effective inlreducing the

' symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also. man)’
patients reported an unpleasant bitter taste after using the nasal spray.

_ The present inventors sought a formulation of zolmitn'ptan that achieved fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of
patients that suffer from migraines, had a more acceptable route of administration than a 2

subcutaneous‘ injection. Clearly, the thought of a subcutaneous injection may dissuade many ‘

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought

Qaa@??EZ3é%%@$73
c’d PCT/PTO 0 9 MAY 2002
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a formulation that was convenient, effective and acceptable to the patient and.did not cause

any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699 discloses that this class of compounds may be

- formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible

formulations, including an example of an intranasal formulation, are disclosed. The .

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

' propyl hydroxybenzoate (0.02%), citrate buffer and sufficienthydrochloric acid to take the

pHto7., . ,, . _ . . . . -

The present inventors devised an intranasal formulation ofAzolrnitriptan that provided

effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due. to the direct mucosal
absorption of a significant proportion of zolmitriptan administered by the intranasal route.

. Furthermore, studies with an intranasal formulation of zolmitriptan havinga pH of
above 7.0, at a pH of 7.4,.showed the stability of that formulation would not be acceptable

over extended periods of time.

The present inventorsprovided an improved rapid onsetof action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. I-n addition, this formulation _

was acceptable to the general patient population andidid not cause unnecessary irritancy or
side effects. I

Accordingly the present inventors provide a pharmaceutical formulation suitable for '

intranasaladministration which comprises zolmitriptan and a pharmaceutically acceptable

carrier wherein the pH of the formulation is less than 7.0. H

' The zolmitriptan formulation for intranasal administration is generally prepared as an

' aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,
phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example
McIlvaine’s buffer which is a mixtureof citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical formulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and in particular in the range 4.5 to 5.5. In a

particular aspect the pH of the formulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients

typically found in intmnasal formulations, such as antioxidants for example sodium

metabisulphi-te, taste-masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharinand sorbitol. V

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH ofless than 7.0 in particular at a pH below 6.0, for example in the range 3-5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular in the range 4.5 to 5.5, for example at" about 5.0.

The pharmaceutical formulation of the present invention maybe co-administered ,

(simultaneously or sequentially) with one or more pharrnaceuticalagents of value in treating

migraine or related disease conditions. i
The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,

1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.

The concentration and volume of the ‘formulation may vary as known in the intranasal art, 4 4 .

typically a volume of 50 to 250p! is administered, for example 50t1l or 1001.11 (in one spray or

in two 50p.l sprays — one for each nostril), The precise dose delivered depends on various

factors known in the art including the weight, age and sex of the patient being treated and on

the particular migraine disease condition being treated. ‘Such a unit dose may be taken at any

stage in the onset of, or during theucourse of, a migraine attack. Such a unit dose may be

‘ 4 takenias needed, typically from 1 to 3 times a day.

25

30

The pharmaceuticalformulations of this invention may be prepared by dissolving. V

zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding a suitable agent for

example a phosphate. The resultant buffered solution is typically manufactured to ensure that
it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

foriexample by passing through a sterile filter (for example 0.2 um) or by autoclaving. ’

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary
pack, to minimise the possibility of degradation. ' Alternatively, another inert gas, such as '

argon, could be used. Therefore in another aspect the present invention provides a sterile
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phamiaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharrnaceutically acceptable carrier wherein the pH of the formulation is

less than 7.0.

The pharmaceutical formulations of the invention are typically filled into a suitable .

administration device capable of delivering a unit dose amount of zolmitriptan to the patient

in need thereof. Such administration devices include those available commerciallyand the

. device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

phannaceutically acceptable carrier wherein the pH of theformulation is less than 7.0. i

The filled intranasal administration devicemay:be.pacl<aged to provide protection

from light. Accordingly in ‘yet a further aspect, the present invention _provides an intranasal

administration device containing zolmitriptan and a pharmaceutically acceptable carrier in

light-protecting packaging, for example in foil pouches. In an alternative aspect, the device

itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises Zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

‘ condition wherein agonism of 5HT1-receptors is beneficial which comprises administering an

effective amount of a pharmaceutical formulation suitable for intranasal administration which

comprises zolrnitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a

pharmaceutically acceptable carrier inthe manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.

- Zolmitriptan used in the formul_ations of the present invention may be prepared

_ according to the disclosures of wo 91/18897 and wo 97/Q6162.‘
Examples l-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations ofizolmitriptan of 5 mg/mL, 10
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mg/mL, 25 mg/mL and 50 mg/ml. are prepared. The solution is filtered througlfa sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume

l0OpI.) which are closed with chlorobutyl stoppers.

Ema

Nasal Spray Nominal Strength 0.5 mg l_mg 2.5 mg 5 mg

iS‘olution Concentration . ‘ N 5 mglml ‘ l0 myml 25 mg/ml A 50 mg/ml

Zolmitriptan ‘ 0.5 1.0 2.5 _ 5.0

Citric acid, anhydrous USP/Ph Eur l. H 1.29 1.79 2.60‘

Disodium phosphate _ ‘ qs to pHl5.0 qs to pH 5.0 H qs to pH 5.0 qs to pH 5.0
dodecahydrate USP/Ph Eur‘

Water for Injections USP/Ph-Eur to 0.1 ml - to 0.1 ml to 0.1 ml V to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with

purified water USP/Ph Eur. '

_ The vials are assembled into the unit dose nasal spray device disclosed in UK

Registered Design 2071555. This device comprises a vial holder, an actuation device and a -
protection cap. The assembled device may be used to deliver unit doses of zolmitriptan of 0.5
mg, 1.0 mg, 2.5Vmg or 5.0 mg in a single administration. The filled nasal spray device is
packaged into a plastic tray and placed inside a carton to provide protection from the light.
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. 

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

ph'osphate is added to pH 5.0 and water ofinjection is added to thedesired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/ml. are prepared. The solution is filtered and filled into USP/Ph Eur Type '1 glass vials

(nominal spray volume lO0pL) which are closed with chlorobutyl stoppers. _ _

_'l_'ableA1

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan g 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 4 1.79 2.6(l

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 ’ qs to pH 5.0 qs to pH 5.0

Purified “Water USP/Ph Eur . to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with purified water for
injection.

The vials are autoclaved at 121°C for 15 minutes. They. are then assembled into the
unit dose nasal spray device disclosed in UK Registered Design 2071555. This device‘ 1
comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses of zolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic trayuand placed inside

a carton to provide protection ‘from the light.
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Example 2

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

5 to administer a single dose.
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CLAIMS

1. A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the formulation is
less than 7.0.

2. A pharmaceutical formulation according to claim 1 wherein the pH of the formulation

is in the range 4.5 to 5.5.

3. A pharmaceutical formulation according to eitl=ier—claim l—er—elaim——2 wherein the

formulation is buffered.

4. A pharmaceutical formulation according to claim 2 wherein the formulation is

buffered.

4-5. A pharmaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

6. A pharmaceutical formulation according to claim 4 wherein the buffer is a mixture of

citric acid and disodium phosphate.

51. A pharmaceutical formulation according to  laims 1 te—4—which is sterile.

8. A pharmaceutical formulation according to claim 2 which is sterile.

9. A pharmaceutical formulation according to claim 3 which is sterile.

10. A pharmaceutical formulation according to claim 4 which is sterile.

11. A pharmaceutical formulation according to claim 5 which is sterile.

12. A pharmaceutical fonnulation according to claim 6 which is sterile.



613. A process for preparing a sterile pharmaceutical formulation as defined in any one of

claims 57-12 which comprises autoclaving.

-1_l_41. A method of treating a disease condition wherein agonism of 5HT1-receptors is

beneficial which comprises administering an effective amount of a pharmaceutical

fonnulation as defined in any one of claims 1 to 51;.

 

Qfi. An intranasal administration device containing a pharmaceutical fonnulation as

defined in any one of claims 1 to 51;.

«l-O1_6_. An intranasal administration device containing a pharmaceutical formulation as

defined in any one of claims 1 to élg when packaged to provide protection fi'om light.

41-1-1_7. An aqueous solution of zolmitriptan in a buffer at a pH less than 7.0.

-l—2_1_8. -An aqueous solution of zolmitriptan in a buffer at a pH in the range 4.5 to 5.5.

-l—3fi. A citrate salt of zolmitriptan.

4-4A1. A citrate salt of zolmitriptan in aqueous solution.’



ABSTRACT

A pharmaceutical formulation of the 5HT1-agonist, zolmitrigtan, for use in intranasal

administration. The fonnulation is usefiil in treating migraine and related disorders.
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PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

WO 01/39772 1

The present invention relates to new pharmaceutical formulations, their preparation

and their use in treaunent of disease. In particular the present invention relates to

pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.
Zolmitriptan has the chemical name (S)-4-{ {3—[2-(dimethylaminoethyl]-1H-indol—5-

yl]methyl]-2-oxazolidinone. Zolmitriptan is a selective 5HTl-receptor agonist. The SHT 1-

receptormediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

SHTI-receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the’carotid'vascular bed is indicated, for example

migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the ‘acute

treatment ‘of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a
maximum of 15 mg per day. i V

Although zolmitriptan is a successfiil drug of considerable benefit to migraine

sufferers, there is a continuing need for alternative methods for the direct treatment of

migraineand the prophylactic treatment of migraine.- In particular, patients suffering from

migraine or the onset of migraine need fast relief of their suffering.

‘Zolmitriptan is a member of a class of drugs known as triptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

subcutaneous formulation was also developed; this was more efficacious (P, Tfelt-Hansen,

Cephalalgia 1998, Vo1_,18(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient.\An_ intranasal spray was also developed. This was more user-

‘friendly than the" subcutaneous injection but was reported to be less effective in reducing the

. symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also, many

patients reported an unpleasant bitter taste after using the nasal spray.

The present inventors sought a fonnulation of Zolmitriptan that achieved‘ fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of
patients that suffer from migraines, had a more acceptable route of administration than a
subcutaneous’ injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furtherrnore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient and. did not cause

any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699'discloses that this class of compounds may be

~ formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible

formulations, including an example of an intranasal formulation, are disclosed. The '

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),

' propyl hydroxybenzoate (0.02%), citrate buffer and sufftcienthydrochloric acid to take the

P.Hto7.,_ . V

_ The present inventors devised an intranasal formulation ofzolmitriptan that provided

effective and improved fast relieffor migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due tothe direct mucosal

absorption of a significant proportion of zolmitriptan administered by the intranasal route.

5 Furthermore, studies with an intranasal formulation of zolmitriptan havinga pH of
above 7.0, at a pH of 7.4,.showed the stability of that formulation would not be acceptable
over extended periods of time.

The present inventorsprovided an improved rapid onset of action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. In addition, this formulation _

was acceptable to the general patient population and did notcause unnecessary irritancy or
side effects.

Accordingly the present inventors provide a pharmaceutical formulation suitable for ’

intranasaladministration which comprises zolmitriptan and a pharmaceutically acceptable
carrier wherein the pH of the formulation is less than 7.0. I

The zolmitriptan formulation for intranasal administration is generally prepared as an

- aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,

phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

_ dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example

McIlvaine’s buffer which is a mixture of citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical formulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and i_n particular in the range 4.5 to 5.5. In a

particular aspect the pH of the formulation is about 5.0.
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In addition to the buffer, the zolmitriptan formulation may contain other ingredients .

typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste-masking agents such as menthol and sweetening agents for example

dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in

a buffer at a pH ofless than 7.0 in particular at a pH below 6.0, for example in the range 3.5

to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the

present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range

3.5 to 5.5 and in particular in the range 4.5 to 5.5, for example ‘at about 510.

The pharmaceutical formulation of the present invention maybe co-administered _

(simultaneously or sequentially) with one or more pharrnaceutical_agents of value in treating

migraine or related disease conditions. 5

The pharmaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,

1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.
The concentration and volume of the ‘formulation may vary as known in the intranasal art,

typically a volume of 50 to 250111 is administered, for example 50p.l or l00pl (in oneispray or
in two 50ul sprays — one for each nostril), The precise dose delivered depends on various -

factors known in the art including the weight,iage and sex of the patient being treated and on
the particular migraine disease condition being treated. Such a unit dose may be taken at any

stage in the onset of, or during theicourse of, a migraine attack. Such a unit dose may be

' - takenias needed, typically from Al to 3 times a day.

The pharmaceutical formulations of this invention may be prepared by dissolving I

zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate

salt of zolmitriptan, and taking the pH to the desired value by adding a suitable agent for

example _a phosphate. The resultant buffered solution is typically manufactured to ensure that

it contains a low bioburden or to ensure that it‘ is sterile. Typically the solution is sterilised

foriexample by passing through a sterileifilter (for example 0.2 pm) or by autoclaving. ‘

Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary
pack, to minimise the possibility of degradation. A Alternatively, another inert gas, such as '

argon, could be used. Therefore in another aspect the present invention provides a sterile
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pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the fonnulation is
less than 7.0.

he pharmaceutical formulations of the invention are typically filled into a suitable

administration device capable of delivering a unit dose amount of zolmitriptan to the patient

in need thereof. Such administration devices include those available commerciallyand the

. device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the

present invention provides an intranasal administration device containing zolmitriptan and a

pharmaceutically acceptable carrier wherein the pH of theformulation is less than 7.0.

The filled intranasal administration device may--be packaged to provide protection

from light. Accordingly in ‘yet a further aspect, the present invention_provides an intranasal

administration device containing zolmitriptan and a pharrnaceuticallyv acceptable carrier in

light-protecting packaging, for example in foil pouches. In an alternative aspect, the device

itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a

pharrnaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use

in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

' condition wherein agonism of 5H'I'l—receptors is beneficial which comprises administering a_n_
effective amount of a pharmaceutical formulation suitable for intranasal administration which‘

comprises zolmitriptan and a pharrnaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a
pharmaceutically acceptable carrier inthe manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the fonnulation is less than 7.0.

Zolmitriptan used in the formulations of the present invention may be prepared

.. according to the disclosures of W0 91/18897 and WOg97/061.62.‘
Examples 1-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mgJmL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered througha sterilizing

grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume

l0OpL) which are closed with chlorobutyl stoppers.

Table 1'

Nasal Spray Nominal Strength 0.5 mg 1_mg 2.5 mg 5 mg

$olution Concentration . 5 mg/ml _ 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan ‘ 0.5 1.0 2.5 , 5_.o

Citric acid, anhydrous USP/Ph Eur 1.1 l 1.29 1.79 2.60‘

Disodium phosphate _ ‘ qs to pHi5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0
dodecahydrate USP/Ph Eur’

Water for Injections USP/P‘h‘Eur to 0.1 ml . to 0.1 ml to 0.1 ml ' to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with

purified water.USP/Ph Eur.

’ The vials are assembled into the unit dose nasal spray device disclosed in UK

Registered Design 2071555. This device comprises a vial holder, an actuation device and a '
protection cap. The assembled device may be used to deliver unit doses of zol-mitriptan of 0.5
mg, 1.0 mg, 2.5 mg or 5.0 mg in a single administration. The filled nasal spray device is

packaged into a plastic tray and placed inside a carton to provide protection from the light.
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Exa m pies 5-3

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate is added to pH 5.0 and water of injection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type .1 glass vials

(nominal spray volume 100uL) which are closed with chlorobutyl stoppers. . _

_T¢§_1

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration 5 mglml . 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan 6.5. "g 1.0 2.5 - I 5.0

I 1.29 i 1.79 2.60Citric acid, anhydrous USP/Ph Eur 1.1 l

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 ’ qs to pH 5.0 qs to pH 5.0

Purified ‘Water USP/Ph" Eur . to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodiurn Phosphate Ph Eur/USP diluted with purified water for
» injection.

The vials are autoclaved at 121°C for 15 minutes. They. are then assembled into the

unit dose nasal spray device disclosed in UK Registered Design 2071555. This device .
comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses ofzolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic tray and placed inside

a carton to provide protection _from the light.
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Example 2 i . A‘

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

to administer a single dose.
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A pharmaceutical formulation suitable for intranasal administration which comprises

zolmitriptan and a pharmaceutically ‘acceptable carrier wherein the pH of the fonnulation

.is'less than 7.0.

A pharmaceutical formulation according to claim 1 wherein the pH of the formulation is

in the range 4.5 to 5.5.

A phamiaceutical formuiation according to either claim 1 or claim 2 wherein the

formulation is buffered.

A pharmaceutical formulation according to claim 3 wherein the buffer is a mixture of

citric acid and disodium phosphate.

A pharmaceutical formulation according to any one of claims 1 to 4 which is sterilei

A process for preparing a sterile phannaceutical form_ulation as defined in claim 5 which

comprises autoclaving.

A method of treating a disease condition wherein agonism of SHTI-receptors is beneficial

which comprises administering an effective amount of a pharmaceutical formulation as

5 defined in any one of claims 1 to 5.

The use of zolmitriptan in the manufacture of a pharmaceutical formulation as defined in

any one ofclaims l to 5.-

An intranasal administration device containing aipharmaceutical formulation as defined in

any one ofclaims l to 5;
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10. An intranasal administration device containing a pharmaceutical formulatiorias defined in

H1}
’ llE l.l lll ll

any one of claims 1 to 5 when packaged to provide protection from light.

1 I. An aqueous solution of zolmitriptan in a buffer at a pH ofless than 7.0.

12. An aqueous solution of zolrriitriptan in a buffer at a pH in the range 4.5 to -5.5

   ‘ 13. A citrate salt ofzolmitriptan.

. 10 14. A citrate salt.ofzo1mitriptan in aqueous solution.
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.1613 Rec’d PCT/PTO 0 9 MAY 2002
Postal Service as Express Mail, Airbill N 406177US, i envelope -
addressed to: Commissioner for Patents. (ngton, DC 2 on the

date shown hgw‘ \&Dated: 0 "Signature:
I hereby certify that this con'espondence%deposited with the U.S. 
 

(Phil Fantasia) Docket No.: ASZD-P01-617

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

« In re Patent Application of:
Dearn et al.

i Application No.: Not Yet Assigned Group Art Unit: N/A

‘ ‘ Filed: May 9, 2002 Examiner: Not Yet AssignedFor: PHARMACEUTICAL FORMULATIONS
CONTAINING ZOLMITRIPTAN

INFORMATION DISCLOSURE STATEMENT §[DS)

Commissioner for Patents

Washington, DC 20231

Dear Sir:

Pursuant to 37 CFR 1.56, the attention of the Patent and Trademark Office is hereby

directed to the references listed on the attached PTO/SB/08. It is respectfully requested that the

information be expressly considered during the prosecution of this application, and that the

references be made of record therein and appear among the “References Cited” on any patent to

issue therefrom.

This Information Disclosure Statement accompanies the new patent application submitted

herewith.

A copy of each reference on PTO/SB/08 is attached.

A summary/abstract translation of the non-English language references is enclosed.

While the information and references disclosed in this Information Disclosure Statement

may be “material” pursuant to 37 CFR 1.56, it is not intended to constitute an admission that any

patent, publication or other information referred to therein is “prior art” for this invention unless

specifically designated as such.



10/ 129 7 73

Méfiwd PCT/FTC 0 9 MAY 2002. .3

Application No.: Not Yet Asgied get No.: ASZD-P01-617

In accordance with 37 CFR 1.97(g), the filing of this Information Disclosure Statement

shall not be construed to mean that a search has been made or that no other material information

as defined in 37 CFR 1.56(a) exists. It is submitted that the Information Disclosure Statement is

in compliance with 37 CFR 1.98 and the Examiner is respectfully requested to consider the listed

references.

The Commissioner is hereby authorized to charge any deficiency in the fees filed,

asserted to be filed or which should have been filed herewith (or with any paper hereafter filed in

this application by this firm) to our Deposit Account No. 18-1945, under Order No. ASZD-P01-

617. A duplicate copy of this paper is enclosed.

Dated: May 9, 2002 Respectfully submitted, _

B / ' / %‘

David P. Halstead, Ph.D.

Registration No.: 44,735
ROPES & GRAY

One International Place
Boston, Massachusetts 02110-2624

(617) 951-7000

(617) 951-7050 (Fax)

Agent for Applicant
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I0/129773

Q ‘Redd PCT/PTO 0 9 MAY 2002

File: ASZD-P01-617

New U.S. Patent Application

Filed: May 9, 2002

Title: Pharmaceutical Compositions Containing Zolmitriptan

‘ Inventors: Dearn et al.
' Our Reference No.: ASZD-P01-617

Express Mail No.: EL 934 406 177 US
Customer No.: 28120

Certificate of Express Mailing

I hereby certify that the documents addressed to Box PCT (DO/E0/US), Commissioner
for Patents, Washington, D.C. 20231, enclosed in Express Mail package (Label No. EL 934 406

177 US) were deposited with the US Postal Service on the date identified below.

Ma 9 2002  }
Date Name: Phil Fantasia



F‘?-"-TENT COOPERATION TRE/37“<_
—.

From the INTERNATIONAL BUREAU

PCT

Commissioner

NOTIFICATION OF ELECTION US Department of Commerce
United States Patent and Trademark

(PCT Rule 61.2) Office, PCT
2011 South Clark Place Room

CP2/5C24

Arlington, VA 22202
ETATS-UNIS D'AMERlOUE

in its capacity as elected Office
 
 
 Date of mailing (day/month/year)

04 September 2001 (04.09.01) _

lntemational application No. Applicant's or agent's file reference
PCT/G B00/04528

lntemational filing date (day/month/year) ‘ Priority date (day/month/year)

28 November 2000 (28.11.00) ~ 03 December 1999 (03.12.99)
Applicant

DEARN, Alan, Roy et al

1. The designated Office is hereby notified of its election made:

   
 

  

in the demand filed with the International Preliminary Examining Authority on:

08 June 2001 (08.06.01)

Q in a notice effecting later election filed with the International Bureau on:

2. Theelection was

E wasnot

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under
Rule 32.2(b).

h ' if
The lntemational Bureau of WIPO Am omed 0 wer

34, chemin des Colombettes Qfivia TEFY
1211 Geneva 20, Switzeriand

Facsimile No.: (41-22) 740.1435 Telephone No.: (41-22) 338.83.38

Form PCTIIB/331 (July 1992) GB0004528
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L1 ANSWER 1 OF 1 REGISTRY COPYRIGHT 2003 ACS
RN 139264-17-8 REGISTRY

CN 2—Oxazolidinone, 4-[[3-[2-(dimethylamino)ethyl]-1H—indo1-5—yl]methy1]-,
(4s)- (9CI) (CA INDEX NAME)

OTHER CA INDEX NAMES:

CN 2-Oxazolidinone, 4-[[3-[2-(dimethylamino)ethyl]-1H-indol—5-yl]methyl]-,(S)-
OTHER NAMES:

CN (S)—4—[[3—[2-(Dimethylamino)ethy1]-1H-indo1—5-yllmethyl]-2-oxazolidinoneCN 311C90

N BW 3llC90

CN Zolmitriptan
CN Zomig

‘fS”‘§TE§EosEARCH
MF C16 H21 N3 02
CI com
SR CA

LC STN Files: ADISINSIGHT, ADISNEWS, ANABSTR, BIOBUSINESS, BIOSIS,
BIOTECHNO, CA, CANCERLIT, CAPLUS, CASREACT, CBNB, CHEMCATS, CIN, DDFU,

« DIOGENES, DRUGNL, DRUGPAT, DRUGU, DRUGUPDATES, EMBASE, IPA, MEDLINE,
MRCK*, PHAR, PHARMASEARCH, PROMT, RTECS*, SYNTHLINE, TOXCENTER, USAN,
USPAT2, USPATFULL

(*File contains numerically searchable property data)

Absolute stereochemistry.

.‘fl‘x

O—j:S “‘~.
N
H

**PROPERTY DATA AVAILABLE IN THE ‘PROP’ FORMAT**

NMe2

185 REFERENCES IN FILE CA (1962 TO DATE)
1 REFERENCES TO NON-SPECIFIC DERIVATIVES IN FILE CA

188 REFERENCES IN FILE CAPLUS (1962 TO DATE)



M‘-"ATENT COOPERATION TREATV.
PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

R see Notification or Transmittal of International Search ReportFoA':::_:':)R'\-‘I-HE (Form PCT/ISA/220) as well as, where applicable, item 5 below.
lntemational filing date (day/monm/year)

28/ 1 1/2000

   
 

 

 

Applicants or agent's file reference

 

 

 

 

 

 

 (Earliest) Priority Date (day/month/year)

03/ 1 2/1999

lntemational application No.

PCT/GB 00/ 04528

Applicant
  
 

 

 

 

ASTRAZENECA AB 
 
  This International Search Report has been prepared by this lntemational Searching Authority and is transmitted to the applicant

according to Article 18. A copy is being transmitted to the International Bureau.
  

 
 

 This lntemational Search Report consists of a total of 3 sheets.
[E It is also accompanied by a copy of each prior art document cited in this report.

 

 
   
  

1. Basis of the report

a. Vlfith regard to the language, the international search was carried out on the basis of the international application in the
language in which it was filed, unless otherwise indicated under this item. .

  

   E] the international search was carried out on the basis of a translation of the international application furnished to thisAuthority (Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
was carried out on the basis of the sequence listing :

contained in the international application in written form.

filed together with the international application in computer readable fonn.

furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readble form.

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in theinternational application as filed has been furnished. .

the statement that the information recorded in computer readable form is identical to the written sequence listing has beenfurnished

   

  
  
    

  Certain claims were found unsearchable (See Box I).

Unity of invention is lacking (see Box ll).

CH]C]DEIEIEIU
 

 
 
 Vtfith regard to the title,

D the text is approved as submitted by the applicant.
m the text has been established by this Authority to read as follows:

PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

 
   

 
  
 

5. Vwth regard to the abstract,

LX] the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box Ill. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

 

  
 

 6. The figure of the drawings to be published with the abstract is Figure No. —

D as suggested by the applicant. . D None of the figures.
B because the applicant failed to suggest a figure.
E] because this figure better characterizes the invention.

Form PCT/ISA/210 (first sheet) (July 1998)

 

  
  
   



 

 INTERNATIONAL SEARCH REPORT
  

  
 

 

international Application No

T/GB 00/04528

 

  
 

  CLASSIFICATIONOFS BJECT -' I

?PC 7 A61K31 4045 A61k9/00 A61P25/06

According to lntemational Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched

IPC 7 A61K

 
 

  

 
 

(classification system followed by classification symbols)  
 

 

 
Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

 Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

WPI Data, PAJ, CHEM ABS Data

C. DOCUMENTS CONSIDERED To BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages
EP 0 636 623 A (WELLCOME)

1 February 1995 (1995-02-01)
cited in the application
claims 1,5—10,13

page 5, line 2 - line 41
page 18, line 17 - line 44

page 29, line 45 -page 30, line 34
page 4, line 18 - line 30

 
 

 

  
  

  
  

 H0 98 02187 A (FARMARC)
22 January 1998 (1998-01-22)
claims 1,2,7,9,10
tables

examples 1,15

 
  
  

   IE Further documents are listed in the continuation of box C. E Patent family members are listed in annex.
°S ‘lcat orie olcitedd nt:

peaa 89 5 ocume S 'T' laterdocument published alterthe lntemational filing date
or priority date and not in conflict with the application but  

  
  
  
  
  
  
 
 

 

 

'A' document defining the general state ol the art which is not - - - -
considered '0 be 0’ pamcular relevance fitltegltgnr-Iinderstand the pnnctple or theory underlying the

.E- eglrliergalicufrlenl but published on or after the international .x. documem 0, pamwla, relevance; me claimed invention
""9 9 cannot be considered novel or cannot be considered to

'L' document which may throw doubts on priority ciatim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date 0 another .Y. documem of - . - ~ -. . . . . particular relevance, the claimed Invention
°“"“'°" °' °"‘‘‘’’ speual 'eas°" (35 specmed) cannot be considered to involve an inventive step when the

'0' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means _ments, such combination being obvious to a person skilled

‘P’ document published prior to the international filing date but '" ‘he 3"‘
laterthan the priority date claimed '&' document member of the same patent larnily 

 Dale ol the actual completion of the international search Date of mailing of the intemational search repon

   16/05/2001

Authorized olficer

4 May 2001

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Fiijswijk

Tel. (+31 -70) 340-2040. Tx. 31 651 epo nl,
Fax: (+31—70) 340-3016

 
 
 
  

   Scarponi, U
  Form PCTIl$Af210 (second sheet) (July 1992)

page 1 of 2



INTERNATIONAL SEARCH REPORT

 
  

 

 
lntematlonal Application No

T/GB 00/04528

C.(Cont|nuatlon) DOCUMENTS CONS . :D TO BE RELEVANT ‘

GB 2 315 673 A (MERCK) 1 14
11 February 1998 (1998-02-11)

claims 1,4,6,9,11,12,15
page 3, line 15 - 1ine 28

page 4, line 10 - line 18
page 5, line 6 — line 17

page 6, line 32 —page 7, line 25
examples 11-14

W0 98 34595 A (JAGO PHARMA) 1-14
13 August 1998 (1998-08-13)

c1aims 1,9,15,21,25,27
examp1e 12

Form PCT/|SAI210(ecminua1ion 01 second shee1)(Ju1y 1992)

  
 

 
 
 
 
 

page 2 of 2



|NTEFHVATK)NA¢.SElU8CFlREFKDRT
Info : Ion on patent family members

lntematlonal Appllcatlon No

‘ /GB O0/04528

Patent document — Publication Patent family “ Publication
cited in search report date member(s) date

01-02-1995 AT 156823 T 15-08-1997
EP 636623 A

AU 646871 B 10-03-1994
AU 7957091 A 31-12-1991
CA 2064815 A 08-12-1991
CS 9101727 A 19-02-1992
DE 69127260 0 18-09-1997
DE 69127260 T 04-12-1997
DK 486666 T 30-03-1998
EG 19650 A 30-09-1995
EP 0486666 A 27-05-1992
ES 2104708 T 16-10-1997
FI 105686 B 29-09-2000
FI 960155 A 12-01-1996
FI 20001406 A 13-06-2000
NO 9118897 A 12-12-1991
GR 3024828 T 30-01-1998
HK 1000534 A 03-04-1998
HR 940524 A 30-06-1996
HU 62289 A 28-04-1993
HU 9500532 A 30-10-1995
IE 911931 A 18-12-1991
IL 98392 A 19-01-1996
IL 114690 A 18-02-1997
JP 2738461 B 08-04-1998
JP 5502679 T 13-05-1993
KR 215627 B 16-08-1999
LT 419 A,B 25-11-1994
LU 90205 A 06-04-1998
LV 10274 A,B 20-10-1994
MC 2210 A 26-11-1992
MX 9203421 A 01-07-1992
NO 300634 B 30-06-1997
NZ 238424 A 23-12-1993
PL 166214 B 28-04-1995
PT 97888 A,B 29-05-1992
SG 52664 A 28-09-1998
SI 9111010 A 31-12-1997
RU 2110517 C 10-05-1998
US 5466699 A 14-11-1995
US 5863935 A 26-01-1999
US 5399574 A 21-03-1995
ZA 9104340 A 24-02-1993

NO 9802187 A 22-01-1998 AU 712546 B 11-11-1999
AU 3455197 A 09-02-1998
AU 3455297 A 09-02-1998
BR 9710241 A 10-08-1999
BR 9710289 A 17-08-1999
CA 2257860 A 22-01-1998
CA 2259418 A 22-01-1998
CN 1230123 A 29-09-1999
EP 1024833 A 09-08-2000
NO 9802186 A 22-01-1998
JP 2000505090 T 25-04-2000

_.____._..___.._.._.________._____...______.._.._____-_..__—____..._._.._____._

13-08-1998NO 9834595 
Form PCT/ISA/210 (patent family arnax) (July 19%)

page 1 of 2



INTERNATIONAL SEARCH REPORT lmemflonai Appmflon No
Inf atlonon patentlamllymembers O0/04528

cited in search report date member(s) date

NO 9834595 A AU 5649698 A 26-08-1998
EP 1014943 A 05-07-2000
NO 993773 A 04-10-1999
ZA 9800937 A 06-08-1998

Form PCTIlSAI21O (patam Iamily annex) (July 19%)

page 2 of 2
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PCT

 
Appficmlls or agenvs me reference URTH CT See Notification of Transmittal of International

z7O617_1 W0 F0“ F ER A '0” Preliminary Examination Report (Form PCT/IPEA/416)

International application No. International filing date (day/month/year) Priority date (day/man th/year)

PCT/ GB 00/ 04528 28/11/2000 03/12/1999
International Patent Classification (IPC) or national classification and IPC

A6 1X3 1 /4045
Applicant

ASTRAZENECA AB et al.

This international preliminary examination report has been prepared by this International Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

This REPORT consists of a total of i sheets, including this cover sheet.

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consists of a total of sheets.

This report contains indications relating to the following items:

Basis of the report

Priority

Non—esta.blishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;citations and explanations supporting such statement

Certain documents cited

Certain defects in the international application

Certain observations on the international application

Date of submission of the demand Date of completion of this report

08/06/2001 2 5. 03. 02

Name and mailing address of the [PEA] Authorized offioer

E*;;:3s;m:2;°m* Q‘J»e;{aW</Tel. (+49-89) 2399~0, Tx: 523656 epmu d

__% Fax: (+49-89) 2399-4465 Andrea 0berhause'
Form PCT/[PEA/409 (cover sheet) (July 1998) (20/03/2002)



INTERNATIONAL PREL MINARY International applic ‘on NoPC'I‘/ GB 00/ 04528
EXAMINATION REPO _

I. Basis of the report

The basis of this international preliminary examination is the application as originally filed.

Ill. Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The question of whether the claimed invention appears to be novel, to involve an
inventive step, or to be industrially applicable has not been and will not be the

subject of the international preliminary examination in respect of the claims corresponding
to inventions or groups of inventions for which additional search fees may have not been
paid, and consequently may have not been searched (Article 17(3)(a) and Rule 66.1 (e) PCT;
see also international search report).

IV. Lack of unity of invention

The objection as to lack of unity raised in the international search report is maintained.
The reasons for the objection are the same as those indicated in the international search report.

V. Fteasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or
industrial applicability

To the extent that the international preliminary examination has been carried out (see item
lll above), the following is pointed out:

In light of the documents cited in the international search report, it is considered
that the invention as defined in at least some of the claims, which have been the

subject of an international search report, does not appear to meet the criteria
mentioned in Article 33(1) PCT, i.e. does not appear to be novel and/or to involve
an inventive step (see international search report, in particular the documents cited
X and/or Y and corresponding claim references).

Form PCT/409NE3 (EPO-O3-2002) P20764



INTERNATIONAL PRELIMARY
EXAMINATION. REPORT International application No. PCT/GBOO/04528

Basis of th report

1. With regard to the elements of the international application (Replacement sheets which have been furnished to

5.

the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed”

and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.1 U):
Description, pages:

1-7 as originally filed

Claims, No.:

1-14 as originally filed

with regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless othenivise indicated under this item.

These elements were available or furnished to this Authority in the following language: , which is: A

El the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)).

III the language of publication of the international application (under Rule 48.3(b)).

E! the language of a translation furnished for the purposes of international preliminary examination (under Rule
55.2 and/or 55.3). -

with regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the international application in written form.

filed together with the international application in computer readable form.

furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in
the international application as filed has been furnished.

ElDDDEICI
The statement that the information recorded in computer readable form is identical to the written sequence
listing has been furnished.

. The amendments have resulted in the cancellation of:

D the description, pages:

the claims, Nos.:

sheets:

El

D the drawings,

El
This report has been established as it (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

Form PCT/IPEA/409 (Boxes I-VIII, Sheet 1) (July 1998)



INTERNATIONAL PRELIWARY
EXAMINATION REPORT International application No. PCT/GBOO/04528

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this
report.)

6. Additional observations, if necessary:

lll. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

El the entire international application.

I8 claims Nos. 7.

because:

8 the said international application, or the said claims Nos. 7 with regard to IA relate to the following subject
matter which does not require an international preliminary examination (specify):
see separate sheet

C1 the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

El the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

C] no international search report has been established for the said claims Nos. .

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide

and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative
instructions:

El the written form has not been furnished or does not comply with the standard. a

Cl the computer readable form has not been lurnished or does not comply with the standard.

V. Fleasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-14
No: Claims

Inventive step (IS) Yes: Claims
No: Claims 1-14

Industrial applicability (IA) Yes: Claims 1-6, 8-14

Form PCT/IPEA/409 (Boxes I-Vlll, Sheet 2) (July 1998)



INTERNATIONAL PRELIMARY
EXAMINATION REPORT International application No. PCT/GB00/04528

No: Claims

2. Citations and explanations

see separate sheet

Form PCT/IPE/V409 (Boxes I-VIII, Sheet 3) (JuIy 1998)



INTERNATIONAL PRELm|NARY International applicmgmi No. PCT/GBOO/04528
EXAMINATION REPORT - SEPARATE SHEET

1. Concerning section III

Claim 7 relates to subject-matter considered by this Authority to be covered by the

provisions of Rule 67. l(iv) PCT. Consequently, no opinion will be formulated with respect to the
industrial applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT).

2. Concerning section V

This opinion is based on the following documents cited in the International Search Report:

D1: GB-A-2 315 673 (MERCK) 11 February 1998 (1998-02-l 1)

D2: EP-A-O 636 623 (WELLCOME) 1 February 1995 (1995-02-01) cited in the

application

2.1 Industrial applicability, Art. 33(4) PCT

For the assessment of the present claim 7 on the question of whether it is industrially

applicable, no unified criteria exist in the PCT Contracting States. The patentability can also be

dependent upon the formulation of the claims. The EPO, for example, does not recognize as

industrially applicable the subject-matter of claims to the useof a compound in medical treatment,

but may allow, however, claims to a known compound for first use in medical treatment and the

use of such a compound for the manufacture of a medicament for a new medical treatment.

2.2 Lack of inventive step, Art. 33(3) PCT

The subject-matter of claim 1 cannot be considered inventive in light of the disclosures in

the prior art discussed below.

D2 discloses compositions of 5-HT1-like agonists, suitable for intranasal administration,

that can be used in '’....the pr5phylaxis or treatment ofclinical conditionsfor which a 5-HT1-like

receptor agonist is indicated, for example migraine” (pg. 5, line 20-21 and 34-36).

Physiologically acceptable salts of the compounds are mentioned on pg. 4, line 25-28, and include

those derived from citric acid. An intranasal formulation in citrate buffer and pH adjusted to 7

with hydrochloridric acid is described on pg. 30.

Pharmaceutical compositions suitable for intranasal administration comprising zolmitriptan
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and a pharmaceutically acceptable carrier are disclosed in D1 (abstract and pgs. 3-4 and 7).
Examples 11-14 (pg. 20) describe intranasal formulations containing lidocaine and rizatriptan. The
latter, like zolmitriptan, belongs to the triptan family and is also used for the treatment of migraine
(see D1 and description of the present application, pg. 1). The formulations described in said
examples contain sulphuric acid and rizatriptan in a ratio of 1:5.5, strongly suggesting that the pH
of this formulation is less than 7.

The same applies to claims 3-1 1, 13 and 14.

Claims 2 and 12 also lack inventive step because the optimization of the pH range is not
regarded as inventive, unless a special eifect, such as an improvement in the delivery or stability of
zolmitriptan, compared to the formulations in the prior art, is shown in the claimed range.

2.3 Clarity, Art. 6 PCT

It should be noted that the expression ’’suitablefor ” is not regarded as restricting the claim
to the use given (see PCT Guidelines C-IH, 4.8). In order to restrict this claim to the specific use
mentioned therein (intranasal administration), "suitablefor"'should be replaced by "for".

Form PCT/Separate Sheet/409 (Sheet 2) (EPGApril 1997)
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PHARMACEUTICAL FORMULATIONS CONTAINING ZOLMITRIPTAN

-1-

The present invention relates to new pharmaceutical formulations, their preparation
and their use in treatment of disease. In particular the present invention relates to

pharmaceutical formulations of the anti-migraine drug zolmitriptan for nasal application.

Zolmitriptan has the chemical name (S)—4-{ {3-[2-(dimethylaminoethyl]-1H-indol-5-

yl]methyl]-2-oxazolidinone. Zolmitriptan is a selective 5HT1-receptor agonist. The 5HTl-I
receptor mediates vasoconstriction and thus modifies blood flow to the carotid vascular bed.

SHTI-receptor agonists are beneficial in the treatment (including prophylaxis) of disease

conditions wherein vasoconstriction in the’ carotid vascular bed is indicated, for example
migraine, cluster headache and headache associated with vascular disorders, hereinafter

referred to collectively as ‘migraine’. Zolmitriptan has been developed for the acute

treatment of migraine in the form of a 2.5 mg and 5 mg tablet intended to be taken up to a
maximum of 15 mg per day.

Although zolmitriptan is a successfiil drug of considerable benefit to migraine
sufferers, there is a continuing need for alternative methods for the direct treatment of

migraine and the prophylactic treatment ofmigraine. In particular, patients suffering from
migraine or the onset of migraine need fast relief of their suffering.

Zolmitriptan is a member of a class of drugs known as triptans, for example

sumatriptan, naratriptan and rizatriptan, which are prescribed for the treatment of migraine.

The leader in terms of sales is sumitriptan which has been marketed as an oral formulation. A

subcutaneous formulation was also developed; this was more efficacious (P Tfelt-Hansen,
Cephalalgia 1998, Vol 18(8), page 532-8) and gave a faster onset of action but was not so

acceptable to the patient. An intranasal spray was also developed. This was more user-

friendly than the subcutaneous injection but was reported to be less effective in reducing the

symptoms of migraine attacks (C Dahlof, Cephalalgia 1998; 18(5): 278-282). Also, many
patients reported an unpleasant bitter taste after using the nasal spray.

The present inventors sought a fonnulation of zolmitriptan that achieved fast relief

whilst maintaining high efficacy. They also sought a formulation that, for the wide variety of
patients that suffer from migraines, had a more acceptable route of administration than a

subcutaneous injection. Clearly, the thought of a subcutaneous injection may dissuade many

patients from taking appropriate and necessary treatment. Furthermore, the inventors sought
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a formulation that was convenient, effective and acceptable to the patient and did not cause
any unnecessary irritancy or side-effects.

USP5466699 discloses a class of chemical compounds for the treatment and

prophylaxis of migraine. USP5466699 discloses that this class of compounds may be

formulated for oral, sublingual, buccal, parenteral (for example subcutaneous, intramuscular

or intraveneous), rectal, topical and intranasal administration and examples of such possible
formulations, including an example of an intranasal formulation, are disclosed. The

intranasal formulation consists of an active ingredient, methyl hydroxybenzoate (0.2%),
propyl hydroxybenzoate (0.02%), citrate buffer and sufficient hydrochloric acid to take the
pH to 7.

The present inventors devised an intranasal formulation of zolmitriptan that provided

effective and improved fast relief for migraine sufferers. Although, the inventors do not wish

to be bound by theory, it is thought that this is at least partly due to the direct mucosal

absorption of a significant proportion of zolmitriptan administered by the intranasal route.

Furthermore, studies with an intranasal formulation of zolmitriptan having a pH of

above 7.0, at a pH of 7.4, showed the stability of that formulation would not be acceptable
over extended periods of time.

The present inventors_provided an improved rapid onset of action with a stable

intranasal formulation of zolmitriptan having a pH of below 7.0. In addition, this formulation

was acceptable to the general patient population and did not cause unnecessary irritancy or
side effects.

Accordingly the present inventors provide a pharmaceutical formulation suitable for

intranasal administration which comprises zolmitriptan and a pharmaceutically acceptable
carrier wherein the pH of the formulation is less than 7.0.

The zolmitriptan formulation for intranasal administration is generally prepared as an

aqueous formulation and typically is buffered. Suitable buffering agents include citric acid,

phosphates such as disodium phosphate (for example the dodecahydrate, heptahydrate,

dihydrate and anhydrous forms) or sodium phosphate and mixtures thereof (for example

McIlvaine’s buffer which is a mixture of citric acid and disodium phosphate).

In a particular aspect the pH of the pharmaceutical fonnulation of zolmitriptan is

below 6.0, for example in the range 3.5 to 5.5, and in particular in the range 4.5 to 5.5. In a
particular aspect the pH of the formulation is about 5.0.

in



10

15

20

25

30

WO 01139772 PCT/G300/04528.3-

In addition to the buffer, the zolmitriptan formulation may contain other ingredients
typically found in intranasal formulations, such as antioxidants for example sodium

metabisulphite, taste-masking agents such as menthol and sweetening agents for example
dextrose, glycerol, saccharin and sorbitol.

In another aspect the present invention provides an aqueous solution of zolmitriptan in
a buffer at a pH of less than 7.0 in particular at a pH below 6.0, for example in the range 3.5
to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0. In particular the
present invention provides an aqueous solution of zolmitriptan in a buffer of citric acid and

phosphate at a pH of less than 7.0, in particular at a pH below 6.0, for example in the range
3.5 to 5.5 and in particular in the range 4.5 to 5.5, for example at about 5.0.

The pharmaceutical formulation of the present invention maybe co-administered

(simultaneously or sequentially) with one or more pharmaceutical agents of value in treating
migraine or related disease conditions.

The phannaceutical formulations of the invention will normally be administered to

humans so that, for example a unit dose of about 0.5 mg to 15 mg (for example 0.5 mg,
1.0 mg, 2.5 mg, 5.0 mg and 10mg) of zolmitriptan is delivered to the patient in need thereof.

The concentration and volume of the fonnulation may vary as known in the intranasal art,

typically a volume of 50 to 250pl is administered, for example 50ul or l00;,tl (in one spray or
in two 50ul sprays - one for each nostril), The precise dose delivered depends on various

factors known in the art including the weight, age and sex of the patient being treated and on

the particular migraine disease condition being treated. Such a unit dose may be taken at any
stage in the onset of, or during the course of, a migraine attack. Such a unit dose may be
taken as needed, typically from 1 to 3 times a day.

The pharmaceutical formulations of this invention may be prepared by dissolving
zolmitriptan in an acidic medium, for example aqueous citric acid, thereby forming the citrate
salt of zolmitriptan, and taking the pH to the desired value by adding a suitable agent for
example a phosphate. The resultant buffered solution is typically manufactured to ensure that

it contains a low bioburden or to ensure that it is sterile. Typically the solution is sterilised

for example by passing through a sterile filter (for example 0.2 pm) or by autoclaving.
Preferably, the solution is purged with nitrogen, and overlaid with nitrogen in the primary
pack, to minimise the possibility of degradation. Alternatively, another inert gas, such as
argon, could be used. Therefore in another aspect the present invention provides a sterile

l\
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pharmaceutical formulation suitable for intranasal administration which comprises

.4-

zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the formulation is
less than 7.0.

The pharmaceutical formulations of the invention are typically filled into a suitable

administration device capable of delivering a unit dose amount of zolmitriptan to the patient
in need thereof. Such administration devices include those available commercially and the
device disclosed in UK Registered Design 2071555. Therefore in a another aspect, the
present invention provides an intranasal administration device containing zolmitriptan and a
pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0.

The filled intranasal administration device may be packaged to provide protection
from light. Accordingly in yet a further aspect, the present inventionprovides an intranasal

administration device containing zolmitriptan and a pharmaceutically acceptable carrier in
light-protecting packaging, for example in foil pouches. In an alternative aspect, the device
itself is a dark colour to provide protection from light, for example, a dark blue colour.

Therefore in a further aspect the present invention provides a pharmaceutical

formulation suitable for intranasal administration which comprises zolmitriptan and a
pharmaceutically acceptable carrier wherein the pH of the formulation is less than 7.0 for use
in a method of therapeutic treatment of the human or animal body.

In yet a further aspect the present invention provides a method of treating a disease

condition wherein agonism of 5HTl-receptors is beneficial which comprises administering an
effective amount of a pharmaceutical formulation suitable for intranasal administration which

comprises zolmitriptan and a pharmaceutically acceptable carrier wherein the pH of the

formulation is less than 7.0. The present invention also provides the use of zolmitriptan and a
pharmaceutically acceptable carrier in the manufacture of a pharmaceutical formulation

suitable for intranasal administration wherein the pH of the formulation is less than 7.0.

Zolmitriptan used in the formulations of the present invention may be prepared
according to the disclosures of W0 91/ l 8897 and WO 97/06162.

Examples 1-4

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate dodecahydrate is added to pH 5.0 and water of injection is added to the desired

volume. In this manner solutions with concentrations of zolmitriptan of 5 mgmL, 10
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mg/mL, 25 mg/mL and 50 mg/mL are prepared. The solution is filtered through a sterilizing
grade filter (0.2 pm), and filled into USP/Ph Eur Type 1 glass vials (nominal spray volume
l00pL) which are closed with chlorobutyl stoppers.

Ifiel

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration 5 mg/ml 10 myml 25 mg/ml 50 mg/ml

Zolmitriptan ' 0.5 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 1.79 2.60

Disodium phosphate qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0
dodecahydrate USP/Ph Eur'

Water for Injections USP/Ph Eur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Dodecahydrate Ph Eur/USP diluted with
purified water USP/Ph Eur.

The vials are assembled into the unit dose nasal spray device disclosed in UK

Registered Design 2071555. This device comprises a vial holder, an actuation device and a

protection cap. The assembled device may be used to deliver unit doses of zolmitriptan of 0.5
mg, 1.0 mg, 2.5 mg or 5.0 mg in a single administration. The filled nasal spray device is

packaged into a plastic tray and placed inside a carton to provide protection from the light.
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Examples 5-8

Zolmitriptan is dissolved in an aqueous solution of citric acid, 0.4M disodium

phosphate is added to pH 5.0 and water of injection is added to the desired volume. In this

manner solutions with concentrations of zolmitriptan of 5 mg/mL, 10 mg/mL, 25 mg/mL and

50 mg/mL are prepared. The solution is filtered and filled into USP/Ph Eur Type 1 glass vials

(nominal spray volume 100uL) which are closed with chlorobutyl stoppers.

Ihb_|_e_1.

Nasal Spray Nominal Strength 0.5 mg 1 mg 2.5 mg 5 mg

Solution Concentration 5 mg/ml 10 mg/ml 25 mg/ml 50 mg/ml

Zolmitriptan 0.5 1.0 2.5 5.0

Citric acid, anhydrous USP/Ph Eur 1.1 1 1.29 1.79 2.60

Disodium phosphate USP/Ph Eur* qs to pH 5.0 qs to pH 5.0 qs to pH 5.0 qs to pH 5.0

Purified Water USP/Ph Eur to 0.1 ml to 0.1 ml to 0.1 ml to 0.1 ml

* Added as a 0.4 M solution of Disodium Phosphate Ph Eur/USP diluted with purified water for
injection.

The vials are autoclaved at 121°C for 15 minutes. They are then assembled into the

unit dose nasal spray device disclosed in UK Registered Design 2071555. This device

comprises a vial holder, an actuation device and a protection cap. The assembled device may

be used to deliver unit doses ofzolmitriptan of 0.5 mg, 1.0 mg, 2.5 mg or 5.0 mg in a single

administration. The filled nasal spray device is packaged into a plastic tray and placed inside

a carton to provide protection from the light.
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Example 2

The patient removes the packaging from the nasal spray device, and then removes the

protection cap. The patient then inserts the nozzle of the device into a nostril and actuates it

5 to administer a single dose.


