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PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

,-Patent ane Treemari once U.~esOF COMMERCE

UTILITY [asao1-716.201

PATENT APPLICATION Steve Cart

TRANSMITTAL

(Only for new nonprovisional applications under 37 CFR 1.53(b)) Electronically Filed 10/29/1 4

APPLICATION ELEMENTS Commissionerfor Patents
See MPEP chapter 600 concerningutility patent application contents. ADDRESS TO: P.O. Box 1450

Alexandria, VA 22313-1450

1. [+] Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS
(PTO/SB/17 or equivalent)

2. Applicant asserts small entity status. 10.[] Assignment Papers
See 37 CFR 1.27 (cover sheet & document(s))

3. [| Applicant certifies micro entity status. See 37 CFR 1.29. Nameof Assignee
Applicant must attach form PTO/SB/15Aor B or equivalent.

4, [v] Specification [Total Pages 86 ] 11. [| 37 CFR 3.73(c) Statement [| Powerof Attorney
Both the claims and abstract must start on a new page. (when thereis an assignee)

(See MPEP § 608.01(a) for information on the preferred arrangement) 2. [| English Translation Document
5.[¥] Drawing(s) (35 U.S.C. 113) [Total Sheets > ] (if applicable)
6. Inventor's Oath or Declaration [Total Pages ] 13. [| Information Disclosure Statement

(including substitute statements under 37 CFR 1.64 and assignments (PTO/SB/08 or PTO-1449)

serving as an oath or declaration under 37 CFR 1.63(e))[] Copiesofcitations attached
a. [| Newly executed(original or copy) 14. Cl Preliminary Amendment
b. [| A copy from a prior application (37 CFR 1.63(d)) 15. [| Return Receipt Postcard

Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized)

See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. C] Certified Copy of Priority Document(s)
CD-ROM or CD-R (ifforeign priority is claimed)

in duplicate, large table, or Computer Program (Appendix) 7 C]

 

Nonpublication Request
[] Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35

9. Nucleotide and/or Amino Acid Sequence Submission or equivalent.
(if applicable, items a. —c. are required) 18. [| Other:
a. [| Computer Readable Form (CRF)
b.[| Specification Sequence Listing on:

i.[] CD-ROMor CD-R (2 copies); or
ii.[ | Paper

Cc. [| Statementsverifying identity of above copies

 

 

 

 

 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applicationsfiled under 35 U.S.C. 111, the application must contain an ADS specifying the applicantif the applicant is an

assignee, person to whom the inventoris under an obligation to assign, or person who otherwise showssufficient proprietary
interest in the matter. See 37 CFR 1.46(b).

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 21971 OR [| Correspondence address below
 

Name

Address

ay |tate|Zip core
country|itelephone|Lema|
signature |/Matthew V. Grumbling/ 10/29/2014

Nameie) [Matthew V. Grumbling 44,427
This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 5 U.S.C. 122 and 37 CFR 1.11 and 1.14.This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO.Timewill vary depending upon the individual case. Any comments on
the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ffyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

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

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C.
552a(m).

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSAregulations governing inspection of records for this purpose, and any other relevant(/.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations aboutindividuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application opento public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

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

. . Attorney Docket Number|35401-716.301
Application Data Sheet 37 CFR 1.76
 

Application Number

Title of Invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

The application data sheetis part of the provisional or nonprovisional application for whichit is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paperfiled application.

     
Secrecy Order 37 CFR 5.2

Oo Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbe filed electronically.}

Inventor Information:

Inventor 1

Legal Name

 

 

Prefix) Given Name Middle Name Family Name Suffix

 
Residence Information (Select One) (e) US Residency ©) NonUS Residency () Active US Military Service

City|Union City State/Province Country of Residence i|US

Mailing Addressof Inventor:

Address 1 3260 Whipple Road

Address 2

Postal Code 94587 US

Inventor 2

Legal Name
 

 
 

David Medeiros

Residence Information (Select One) (@} US Residency ©) NonUS Residency () Active US Military Service

City|South San Francisco State/Province|CA Country of Residence i|US
 
 

Mailing Address of Inventor:

Address 1

Address 2

 
 

  212 Crown Circle

South San Francisco State/Province

Postal Code 94080

Inventor 3

Legal Name

 

    

 

  
 

Prefix) Given Name Middle Name Family Name Suffix

Garry Thomas Gwozdz

Residence Information (Select One) (@) US Residency ©) NonUS Residency g Active US Mitary ServiceAQUESTIVE EXHIBIT 1002— page
EFS Web 2.2.11
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 

 

  
 

 

Application Data Sheet 37 CFR 1.76

 
  Title of Invention

City Jim Thorpe | State/Province | PA | Country of Residence!|US 

Mailing Address of Inventor: 

Address 1 432 Pine Street

Jim Thorpe State/Province

Postal Code 18229

Inventor 4

Legal Name

Address 2 
 

Prefix) Given Name Middle Name Family Name Suffix

Andrew 
Residence Information (Select One) (> US Residency (@) NonUS Residency () Active US Military Service

City|Philadephia Country of Residencej US

 

Mailing Addressof Inventor:

  
 

Address 1 126 Market Street, #5

Address 2

City Philadelphia State/Province PA

Postal Code 19106 Country i US
Remove

Inventor 5

Legal Name

|GivenName Middle Name Family Name Suffix

 

 
Residence Information (Select One) () US Residency ©) NonUS Residency () Active US Military Service

City State/Province Country of Residence i|US

Mailing Addressof Inventor:

Address 1

Address 2

City East Hampton State/Province NY

Postal Code 11937 US

Inventor 6

Legal Name

80 Three Mile Harbor Drive 
 

 

 

Prefix) Given Name Middle Name Family Name Suffix

David Hale

Residence Information (Select One) (@) US Residency (©) NoAQSIRESIEIQE (BX4cRBUE mhQQ2 sepage 0004
EFS Web 2.2.11
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 

 

  
 

 

Application Data Sheet 37 CFR 1.76

 
  Title of Invention

City San Diego | State/Province | CA | Country of Residencei|US 

Mailing Address of Inventor: 

Address 1 9232 Bernardo Lakes Drive

Inventor 7

Legal Name

Address 2 
 

Prefix) Given Name Middle Name Family Name Suffix

Residence Information (Select One) (@) US Residency ©) NonUS Residency () Active US Military Service

City|San Diego State/Province|CA Country of Residence i|US

  
 

Mailing Addressof Inventor:

Address 1 16870 W. Bernardo Drive

Address 2 Suite 390

Postal Code 92127 US

Inventor 8

Legal Name

Prefix)GivenName Middle Name Family Name Suffix

Residence Information (Select One) (@)} US Residency ©) NonUS Residency () Active US Military Service

Mailing Address of Inventor:

Address 1

Address 2

Inventor 9

Legal Name

 

Prefix) Given Name Middle Name Family Name Suffix 

ResidenceInformation (Select One) (@) US Residency (©) NonUS Residency () Active US Military Service

ciy|=Statrovince|(-DQIMRUHNAE.AKAFTIT 1002 page 0005
EFS Web 2.2.11
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 

 

  
 

 

Application Data Sheet 37 CFR 1.76

 
  Title of Invention

Mailing Address of Inventor:

 
 

 

Address 1

Address 2 

 
Postal Code P|Countryi|
Inventor 10

Legal Name

   

Prefix) Given Name Middle Name Family Name Suffix 

Residence Information (Select One) (@) US Residency ©) NonUS Residency () Active US Military Service

City State/Province | | Country of Residencei |
    
 

Mailing Address of Inventor:

Address 1

Address 2

 
 

 

  
 

Postal Code

Inventor 11

Legal Name

Middle Name Family Name Suffix

Residence Information (Select One) (@) US Residency ©) NonUSResidency (©) Active US Military Service

City State/Province||Country of Residence |

 

Prefix

 

Mailing Addressof Inventor:

Address 1

Address 2

City State/Province

Postal Code Country i

Inventor 12

Legal Name

Prefix]GivenName Middle Name Family Name Suffix

Residence Information (Select One) (@) US Residency ©) NonUSResidency () Active US Military Service

City PoState/Province||Country of Residence |
AQUESTIVE EXHIBIT 1002 page 0006
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 

 

 
 
 

Application Data Sheet 37 CFR 1.76

 

 
 Title of Invention

Mailing Address of Inventor:

 

 

Address 1

Address 2

 

 
 
 

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

  

Add

  
 

CorrespondenceInformation:

Enter either Customer Number or complete the CorrespondenceInformation section below.
For further information see 37 CFR 1.33{a).

[|]An Addressis being provided for the correspondence Information of this application. 

   
 

Customer Number 21971

Email Address patentdocket@wsgr.com |

Application Information:

Title of the Invention ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number| 35401-716.301 Small Entity Status Claimed

Application Type Nonprovisional

Total Number of Drawing Sheets (if any) Suggested Figure for Publication {if any)

Filing By Reference:

Only complete this section whenfiling an application by reference under 35 U.S.C. 111{c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawingsare being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below(i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information’).

For the purposesofa filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a}.

Application numberof the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:

[_] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under
[] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not andwill not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling.

 
  
 

AQUESTIVE EXHIBIT 1002 page 0007
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

oo Attorney Docket Number|35401-716.301
Application Data Sheet 37 CFR 1.76 — Title of Invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing.

Please Select One: (#) Customer Number (©) US PatentPractitioner C) Limited Recognition (37 CFR 11.9)

Customer Number 21971

 
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119{e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the application numberblank.

13495942 Continuation in part of 12413438

Prior Application Status|Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Continuation of 13495942 2012-06-13

Prior Application Status|Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

2009-03-27

 
Prior Application Status|Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
 

12413438 Claims benefit of provisional 61040558 2008-03-28
 

 
Prior Application Status|Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
 

13495942 Claims benefit of provisional 61497017 2011-06-14
 

 
Prior Application Status|Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
 

 
13495942 Claims benefit of provisional

 
61570110

 
2011-12-13
 

by selecting the Add button.

 
Foreign Priority Information:

EFS Web 2.2.11

Additional Domestic Benefit/National Stage Data may be generated within this form Add

AQUESTIVE EXHIBIT 1002 page 0008

 



AQUESTIVE  EXHIBIT 1002    page 0009

PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
  Title of Invention

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application

thatis eligible for retrieval uncer the priority cocument exchange program (PDX) ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).
 

[Remove|
Application Number Country i Filing Date (YYYY-MM-DD) Access Code! (if applicable)    

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

  
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.
NOTE:By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA.

  
 

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

AQUESTIVE EXHIBIT 1002 page 0009
EFS Web 2.2.11
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

 
 
 

 

 Application Data Sheet 37 CFR 1.76

 
  Title of Invention

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JP©), the Korean Intellectual Property Office {(KIPO), the World Intellectual Property Office (WIPO),
and any otherintellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checkedif the applicant
does not wish the EPO, JPO, KIPO, WIPO,or otherintellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have accessto the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)-{c) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has beenfiled in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
soughtin the instant patent application.

In accordance with 37 CFR 1.14{c}, access may be provided to information concerning the date offiling this Authorization.

  
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and addressof the legal representative who is the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom theinventor is under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicantis an
applicant under 3? CFR 1.46 {assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

©)_Joint Inventor (e) Assignee OQ Legal Representative under 35 U.S.C. 117  
  OC Person to whom theinventoris obligated to assign. Cc) Person who shows sufficient proprietary interest  

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Nameof the Deceased or Legally Incapacitated Inventorfo
If the Applicant is an Organization check here.

Organization Name Hale Biopharma Ventures

Mailing Address Information:

Address 1 1042-B North El Camino Real, Suite 430

Address 2

Phone Number Fax Number

AQUESTIV XHIB )02 page O0TU
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

Attorney Docket Number|35401-716.301

Application Number

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

  
 
 

 

Application Data Sheet 37 CFR 1.76

 
  Title of Invention

Email Address 
Additional Applicant Data may be generated within this form by selecting the Add button. Add

  
Assignee Information including Non-Applicant Assignee Information:

Providing assignmentinformation in this section does not subsitute for compliance with any requirementof part 3 of Title 37 of CFRto
have an assignmentrecordedby the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section onlyif identification as an assigneeis also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization checkhere. [|
 

Prefix Given Name Middle Name Family Name Suffix
  
Mailing Address Information For Assignee including Non-Applicant Assignee:

 
 

Address 1

Address 2 

 

 
 

 
 

 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by. Add
selecting the Add button.

 
  

 
 

Email Address

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature —_|/Matthew V. Grumbling/ Date (YYYY-MM-DD)| 2014-10-29

First Name|Matthew Grumbling Registration Number|44427

Additional Signature may be generated within this form by selecting the Add button. Add

 

  
AQUESTIVE EXHIBIT 1002 page 0011
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PTOVAIAI14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032

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

oo Attorney Docket Number|35401-716.301
Application Data Sheet 37 CFR 1.76 — Title of Invention|ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

AQUESTIVE EXHIBIT 1002 page 0012
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

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

1.

Privacy Act Statement

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom cofInformation Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA aspart of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 29804 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant(i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an application which became abandonedorin which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency,if the
USPTO becomes awareof a violation or potential violation of law or regulation.
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Figure 1
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Figure 3
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Figure 4: Flow Diagram for the Manufacture of Diazepam Solution

Combine:

e Vitamin E, USP

e Benzyl Alcohol, NF
e Dehydrated Alcohol, USP

 Heat to 45 + 2°C

AddIntravail and mix until

dissolved and homogeneous

Maintaining temperature at 45°C,
add Diazepam, USP and mix until

dissolved and homogenous

Cool to 25 + 2°C

QS. to final target weight with
Dehydrated Alcohol, USP.
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Figure 5: Flow Diagram for Preparation of Diazepam Suspension

Flow Diagram for the Manufacture of NRL-1A

Sieve Diazepam, USP

Micronize Diazepam, USP

High pressure/ Low pressure/
small size larger size
(Diazepam) (Diazepam B)

Sample Diazepam A and Diazepam
B for in-processtesting

Combine Propylene Glycol, USP
Purified Water, USP, and
Vitamin E Polyethylene Glycol
Succinate, NF

 Heat to 45 + 2°C and mix until

Vitamin E Polyethylene Glycol
Succinate, NF is dissolved.

Add Methylparaben, NF,
Propylparaben, NF and Intravail
and mix until dissolved.

Coolto 25 4 

Add Micronized Diazepam A/B
and mix vigorously to disperse.
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Add Povidone, USP and mix
until dissolved.

QS. to final target weight with
Purified Water, USP. Mix well to

assure homogeneity

Fill 3 mL finished product into
5 mL Amberglass vial with
PTFElined phenolic closure. 
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ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

[001] This application is a Continuation of United States Patent Application No. 13/495,942, filed

06/13/2012, which is a Continuation-in-Part of United States Patent Application No. 12/413,439, filed

3/27/2009, published as US 2009/0258865 on October 15, 2009, which is incorporated herein by

reference in its entirety, and which claimspriority to United States provisional application 61/040,558,

filed March 28, 2008, which is incorporated herein by reference; United States Patent Application No.

13/495,942, filed 06/13/2012, also claims priority to United States provisional application 61/497,017,

filed June 14, 2011 and United States provisional application 61/570,110, filed December 13, 2011, each

of whichis incorporated herein by referencein its entirety.

FIELD OF THE INVENTION

[002] This application relates to the nasal administration of benzodiazepine drugs and combinations

thereof.

BACKGROUNDOF THE INVENTION

[003] By way of non-limiting example, the benzodiazepine family consists of drugs such as diazepam,

lorazepam, and midazolam. The drugs in this family have been observed as possessing sedative,

tranquilizing and muscle relaxing properties. They are frequently classified as anxiolytic and skeletal

muscle relaxants. They are thought to be useful in preventing, treating, or ameliorating the symptoms of

anxiety, insomnia, agitation, seizures (such as those caused by epilepsy), muscle spasmsandrigidity, the

symptoms of drug withdrawal associated with the continuous abuse of central nervous system

depressants, and exposure to nerve agents.

[004] Benzodiazepines are thought to act by binding to the GABA, receptor of a neuron, possibly

causing the receptor to change shape and making it more accessible to gama-aminobutyric acid

(GABA).

[005] GABAis an inhibitory neurotransmitter that, when bound to the GABAagreceptor, facilitates Cl

ions flooding into the neuron to which the receptor is bound. The increase in CI ions hyperpolarizes the

membrane of the neuron. This completely or substantially reduces the ability of the neuron to carry an
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action potential. Targeting this receptor is particularly useful in treating many disorders, such as tetanus

and epilepsy, which mayresult from too manyaction potentials proceeding through the nervous system.

[006] Current formulations of benzodiazepine drugs can be administered orally, rectally, or

parenterally. The ability to utilize these and other types of formulations has been significantly limited

due, in many cases, to solubility challenges.

[007] The oral route of administration may be considered sub-optimal due to several disadvantages.

For example, the amount of time required for an orally administered benzodiazepine drug to reach

therapeutically relevant concentrations in blood plasma maybe rather long, such as an hour or more.

Moreover, as benzodiazepine drugs pass through the liver a significant amount of the drug may be

metabolized. Thus, large doses may be required to achieve therapeutic plasma levels. Furthermore, due

to the nature of seizures and muscle spasms, it can be extremely difficult for either a patient or a care-

giver to administer the benzodiazepine drug orally and care-givers may bereluctant to place their hands

in patients’ mouths.

[008] Intravenous administration perhaps provides a faster route of administration. However

intravenous administration is generally limited to trained health care professionals in tightly controlled

clinical settings. Additionally, sterility must be maintained. Furthermore, administering any drug

intravenously can be painful and is likely impractical for patients suffering from a phobia of needles. In

addition, intravenous administration of benzodiazepines is associated with respiratory depression. Thus,

use of intravenous benzodiazepinesis limited to professional health care environments.

[009] Rectal suppository compositions of benzodiazepine drugs can have a rapid onset of action.

However, the inconvenience of rectally administered drug is an obvious impedimentto their being

administered by anyone outside a very small group of the patient’s intimate acquaintances and the

patient’s professional medical care-givers.

SUMMARYOF THE INVENTION

[010] In some embodiments, there are provided (non-aqueous) pharmaceutical solutions for nasal

administration consisting of: (a) a benzodiazepine drug; (b) one or more natural or synthetic tocopherols

or tocotrienols, or any combinationsthereof, in an amount from about 30% to about 95% (w/w); (c) one

or more alcohols or glycols, or any combinations thereof, in an amount from about 10% to about 70%

(w/w); and (d) an alkyl glycoside, in a pharmaceutically-acceptable solution for administration to one or

more nasal mucosal membranes of a patient. In some embodiments, the benzodiazepine drug is

dissolved in the one or more natural or synthetic tocopherols or tocotrienols, or any combinations
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thereof, in an amount from about 30% to about 95% (w/w); and the one or more alcohols or glycols, or

any combinationsthereof, in an amount from about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine drug is selected from the group consisting of: alprazolam, brotizolam, chlordiazepoxide,

clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil, flurazepam, halazepam,

midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam, prazepam, quazepam,

triazolam, temazepam, loprazolam, any pharmaceutically-acceptable salts thereof, and any combinations

thereof. In some embodiments, the benzodiazepine drug is diazepam, or a pharmaceutically-acceptable

salt thereof. In some embodiments, the solution contains about 1 to about 20 % (w/v) of benzodiazepine,

e.g. about 1 to about 20 % (w/v) of diazepam. In some embodiments, the one or more natural or

synthetic tocopherols or tocotrienols are selected from the group consisting of: a-tocopherol, B-

tocopherol, y-tocopherol, 6-tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 6- tocotrienol,

tocophersolan, any isomers thereof, any esters thereof, any analogs or derivatives thereof, and any

combinations thereof. In some embodiments, the one or more alcohols are selected from the group

consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or

any combinations thereof. In some embodiments, the solution contains two or more alcohols, such as

ethanol (1-25 % (w/v)) and benzyl alcohol (1-25 % (w/v)), or ethanol (10-22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)). In some embodiments, the benzodiazepine is present in the pharmaceutical

composition in a concentration from about 20 mg/mL to about 200 mg/mL. In some embodiments, the

one or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, is in an

amount from about 45% to about 85% (w/w). In some embodiments, the one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, is in an amount from about 50% to

about 75% (w/w). In some embodiments, the one or more alcohols or glycols, or any combinations

thereof, is in an amount from about 15% to about 55% (w/w), e.g. about 25% to about 40% (w/w). In

some embodiments, the solution consists of diazepam (5-15 % (w/v)), alkyl glycoside (0.01-1 % (w/v)),

vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)). In some

embodiments, the solution comprises at least about 0.01% (w/w)of an alkyl glycoside, e.g. about 0.01%

to 1% (w/w) of an alkyl glycoside, such as dodecyl maltoside. In some embodiments, the solution

consists of diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)),

ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)); more particularly the solution may consist

of diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5 % (w/v)), vitamin E (50-60 % (w/v)), ethanol

(15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)); and even moreparticularly, the solution may
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consist of diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 % (w/v)),

ethanol (17-20 % (w/v)) and benzyl alcohol (10-12 % (w/v)).

[011] Some embodiments described herein provide a methodoftreating a patient with a disorder which

maybetreatable with a benzodiazepine drug, comprising: administering to one or more nasal mucosal

membranes of a patient a pharmaceutical solution for nasal administration consisting of a

benzodiazepine drug, one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 70% (w/w); and an alkyl glycoside. In

some embodiments, the benzodiazepine drug is dissolved in the one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to about 95%

(w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount from about

10% to about 70% (w/w). In some embodiments, the benzodiazepine drug is selected from the group

consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

demoxazepam, diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam,

nitrazepam, oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any

pharmaceutically-acceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments,

the solution contains about 1 to about 20 % (w/v) of benzodiazepine, e.g. about 1 to about 20 % (w/v) of

diazepam. In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogsor derivatives thereof, and any combinations thereof. In some embodiments, the one

or more alcohols are selected from the group consisting of: ethanol, propyl alcohol, butyl alcohol,

pentanol, benzyl alcohol, any isomers thereof, or any combinations thereof. In some embodiments, the

solution contains two or more alcohols, such as ethanol (1-25 % (w/v)) and benzyl alcohol (1-25 %

(w/v)), or ethanol (10-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)). In some embodiments, the

benzodiazepine is present in the pharmaceutical composition in a concentration from about 20 mg/mL to

about 200 mg/mL. In some embodiments, the one or more natural or synthetic tocopherols or

tocotrienols, or any combinationsthereof, is in an amount from about 45% to about 85% (w/w). In some

embodiments, the one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, is in an amount from about 50% to about 75% (w/w). In some embodiments, the one or more

alcohols or glycols, or any combinationsthereof, is in an amount from about 15% to about 55% (w/w),
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e.g. about 25% to about 40% (w/w). In some embodiments, the solution consists of diazepam (5-15 %

(w/v)), alkyl glycoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and

benzyl alcohol (5-15 % (w/v)). In some embodiments, the solution comprises at least about 0.01% (w/w)

of an alkyl glycoside, e.g. about 0.01% to 1% (w/w)of an alkyl glycoside, such as dodecyl maltoside. In

some embodiments, the solution consists of diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 %

(w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)); more

particularly the solution may consist of diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5 % (w/v)),

vitamin E (50-60 % (w/v)), ethanol (15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)); and even

more particularly, the solution may consist of diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3 %

(w/v)), vitamin E (50-60 % (w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol (10-12 % (w/v)). In

some embodiments, the patient is human. In some embodiments, the benzodiazepine is administered in a

therapeutically effective amount from about 1 mg to about 20 mg. In some embodiments, the

benzodiazepine is administered as in a dosage volume from about 10 uL to about 200 pL. In some

embodiments, the administration of the pharmaceutical composition comprises spraying at least a

portion of the therapeutically effective amount of the benzodiazepine into at least one nostril. In some

embodiments, the administration of the pharmaceutical composition comprises spraying at least a

portion of the therapeutically effective amount of the benzodiazepine into each nostril. In some

embodiments, administration of the pharmaceutical composition comprises spraying a first quantity of

the pharmaceutical composition into the first nostril, spraying a second quantity of the pharmaceutical

composition into a second nostril, and optionally after a pre-selected time delay, spraying a third

quantity of the pharmaceutical composition into the first nostril. In some embodiments, the method

further comprises, optionally after a pre-selected time delay, administering at least a fourth quantity of

the pharmaceutical composition to the second nostril. In some embodiments, nasal administration of the

pharmaceutical composition begins at any time before or after onset of symptoms of a disorder which

may be treatable with the pharmaceutical composition. In some embodiments, the treatment achieves

bioavailability that is from about 80-125% (e.g. about 90-110%, or more particularly about 92.5-

107.5%) of that achieved with the same benzodiazepine administered intravenously, e.g. In this context,

it is intended that bioavailability be determined by a suitable pharmacodynamic method, such as

comparison of area under the blood plasma concentration curve (AUC)for the nasally and intravenously

administered drug. It is further understood that the percent bioavailability of the nasally administered

benzodiazepine may be determined by comparing the area under the blood plasma concentration curve

obtained with one dose of the benzodiazepine (e.g. 10 mg of nasal diazepam) with another dose of the
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same benzodiazepine administered intravenously (e.g. 5 mg of i.v. diazepam), taking into consideration

the difference in dose. Thus, for the sake ofillustration, a 10 mg nasal diazepam dose that achieves an

AUCthatis precisely half of the AUC obtained with 5 mg of i.v. diazepam would have a bioavailability

of 100%. In some embodiments, the disorder to be treated is a seizure, such as an epileptic seizure, a

breakthrough seizure, or other seizure. In some embodiments, the solution and treatment with the

solution are substantially non-irritating and well-tolerated.

[012] In some embodiments, the pharmaceutical composition for nasal administration comprises: a

benzodiazepine drug; one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or glycols, or any

combinations thereof, in an amount from about 5% to about 70% (w/w), preferably about 10% to about

70% (w/w) in a pharmaceutically-acceptable formulation for administration to one or more nasal

mucosal membranesof the patient. In some embodiments the benzodiazepine drug is dissolved in the

one or more natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount

from about 30% to about 95% (w/w); and the one or more alcohols or glycols, or any combinations

thereof, in an amount from about 5% to about 70% (w/w), preferably about 10% to about 70% (w/w). In

some embodiments, the benzodiazepine drug is dissolved in a carrier system. In some embodiments, at

least part of the benzodiazepine drug is in a form comprising benzodiazepine microparticles,

nanoparticles or combinations thereof. In some embodiments, the composition is substantially free of

benzodiazepine microparticles, nanoparticles or combinationsthereof.

[013] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any pharmaceutically-

acceptable salts thereof, and any combinations thereof. In some embodiments, the benzodiazepine drug

is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments, the benzodiazepine

drug comprises benzodiazepine microparticles, nanoparticles, or combinations thereof. In some

embodiments, the benzodiazepine nanoparticles have an effective average particle size of less than about

5000 nm. In some embodiments, the benzodiazepine drug is substantially free of benzodiazepine

microparticles, nanoparticles or combinationsthereof.

[014] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters
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thereof, any analogs or derivatives thereof, and any combinations thereof. In some embodiments, a

synthetic tocopherol can include Vitamin E TPGS (Vitamin E polyethylene glycol succinate). In some

embodiments, on the other hand, synthetic tocopherols exclude tocopherols covalently bonded or linked

(e.g. through a diacid linking group) to a glycol polymer, such as polyethylene glycol). Thus, in some

embodiments, the compositions described herein exclude Vitamin E TPGS.

[015] In some embodiments, one or more alcohols are selected from the group consisting of: ethanol,

propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any combinations

thereof. In some embodiments, the one or more glycols are selected from the group consisting of:

ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers thereof, and any

combinations thereof. In some preferred embodiments, the glycols exclude glycol polymers. In some

preferred embodiments, the glycols exclude glycol polymers having an average molecular weight of

greater than 200. In some embodiments, the glycols exclude polyethylene glycol having an average

molecular weight of greater than about 200.

[016] In some embodiments, the benzodiazepine drugis present in the carrier system in a concentration

from about 1 mg/mL to about 600 mg/mL.In some embodiments, the benzodiazepine drugis present in

a carrier system in a concentration from about 10 mg/mL to about 250 mg/mL. In some embodiments,

the benzodiazepine is present in a carrier system in a concentration from about 20 mg/mLto about 50

mg/mL.

[017] In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols

or tocotrienols, or any combinationsthereof, in an amount from about 45% to about 85% (w/w). In some

embodiments, the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols,

or any combinationsthereof, in an amount from about 60% to about 75% (w/w). In some embodiments,

the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any

combinationsthereof, in an amount of about 70% (w/w).

[018] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 70% (w/w). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

from about 15% to about 55% (w/w). In some embodiments, the carrier system comprises one or more

alcohols or glycols, or any combinationsthereof, in an amount from about 25% to about 40% (w/w). In

some embodiments, the carrier system comprises one or more alcohols or glycols, or any combinations

thereof, in an amount of about 30% (w/w).
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[019] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents used

to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, ortaste.

[020] In some embodiments, the composition comprises one or more additional excipients, such as one

or more parabens, one or more povidones, and/or one or more alkyl glycosides.

[021] The invention also discloses a method oftreating a patient with a disorder that may betreatable

with a benzodiazepine drug. In some embodiments, the patient is a human. In some embodiments, the

method comprises: administering to one or more nasal mucosal membranesofa patient a pharmaceutical

composition for nasal administration comprising a benzodiazepine drug; one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to

about 95% (w/w); and one or more alcohols or glycols, or any combinations thereof, in an amount from

about 5% to about 70%, preferably about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine is dissolved in the one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and the one or more alcohols

or glycols, or any combinations thereof, in an amount from about 5% to about 70%, preferably about

10% to about 70% (w/w). In some embodiments, the benzodiazepine drug is dissolved in a carrier

system. In some embodiments, the benzodiazepine drug includes benzodiazepine microparticles,

nanoparticles, or combinations thereof. In some embodiments, the composition is substantially free of

benzodiazepine microparticles, nanoparticles or combinationsthereof.

[022] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, or any

pharmaceutically-acceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments,

the benzodiazepine drugis fully dissolved in a single phase comprising one or more one or more natural

or synthetic tocopherols or tocotrienols and one or more alcohols or glycols. In some embodiments, the

benzodiazepine drug comprises benzodiazepine microparticles, nanoparticles, or combinations thereof.

In some such embodiments, the composition further comprises water. In some embodiments, the

benzodiazepine nanoparticles have an effective average particle size of less than about 5000 nm. In

some embodiments, the composition is substantially free of benzodiazepine microparticles,

nanoparticles or combinationsthereof.
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[023] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogsor derivatives thereof, and any combinationsthereof.

[024] In some embodiments, the one or more alcohols are selected from the group consisting of:

ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, and any

combinations thereof. In some embodiments, the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers thereof,

and any combinations thereof. In some embodiments, the alcohol or glycol is free of water (dehydrated,

USP). In some embodiments,the alcohol is ethanol (dehydrated, USP).

[025] In some embodiments, the benzodiazepine drugis present in the carrier system in a concentration

from about 1 mg/mL to about 600 mg/mL.In some embodiments, the benzodiazepine drug is present in

the carrier system in a concentration of from about 10 mg/mL to about 250 mg/mL. In some

embodiments, the benzodiazepine drug is present in the carrier system in a concentration of from about

20 mg/mL to about 50 mg/mL.

[026] In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols

or tocotrienols, or any combinationsthereof, in an amount from about 45% to about 85% (w/w). In some

embodiments, the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols,

or any combinationsthereof, in an amount from about 60% to about 75% (w/w). In some embodiments,

the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount of about 70% (w/w).

[027] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 15% to about 55% (w/w). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

from about 25% to about 40% (w/w). In some embodiments, the carrier system comprises one or more

alcohols or glycols, or any combinations thereof, in an amount from about 30% (w/w).

[028] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents used

to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, ortaste.

[029] In some embodiments, the composition is in a pharmaceutically-acceptable spray formulation,

and further comprising administering the composition to one or more nasal mucosal membranesofthe

patient. In some embodiments, the therapeutically effective amount is from about 1 mg to about 20 mg

-9- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0028



AQUESTIVE  EXHIBIT 1002    page 0029

of the benzodiazepine. In some embodiments, the pharmaceutical composition is in a pharmaceutically-

acceptable spray formulation having volumefrom about 10 uL to 200 pL.

[030] In some embodiments, the administration of the composition comprises spraying at least a

portion of the therapeutically effective amount of the composition into at least one nostril. In some

embodiments, the administration of the composition comprises spraying at least a portion of the

therapeutically effective amount of the composition into each nostril. In some embodiments, the

administration of the composition comprises spraying a first quantity of the composition into the first

nostril, spraying a second quantity of the composition into a second nostril, and optionally after a pre-

selected time delay, spraying a third quantity of the composition into the first nostril. Some

embodiments further comprise, optionally after a pre-selected time delay, administering at least a fourth

quantity of the composition to the second nostril.

[031] In some embodiments, the administration of the composition begins at any time before or after

onset of symptomsofa disorder which maybe treatable with the composition.

[032] Additional embodiments, uses, and advantages of the invention will become apparent to the

person skilled in the art upon consideration of the disclosure set forth herein.

INCORPORATION BY REFERENCE

[033] All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

[034] Some embodiments of the invention may be further appreciated upon consideration of the

appended drawings, of which:

[035] Figure 1 depicts a 240 hourlinear plot of the arithmetic mean plasma concentration of diazepam

after intranasal administration of 10 mg of diazepam as a suspension of Table 11-2, intranasal

administration 10 mg of diazepam as a solution of Table 11-1, and 5 mg of diazepam as an intravenous

injection.

[036] Figure 2 depicts a 240 hour semi-logarithmic plot of the arithmetic mean plasma concentration of

diazepam after intranasal administration of 10 mg of diazepam as a suspension of Table 11-2, intranasal

administration 10 mg of diazepam as a solution of Table 11-1, and 5 mg of diazepam as an intravenous

injection.
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[037] Figure 3 depicts a 24 hourlinear plot of the arithmetic mean plasma concentration of diazepam

after intranasal administration of 10 mg of diazepam as a suspension of Table 11-2, intranasal

administration 10 mg of diazepam as a solution of Table 11-1, and 5 mg of diazepam as an intravenous

injection.

[038] Figure 4 is a Flow Diagram for one embodiment of a process for the manufacture of a diazepam

solution according to the instant invention.

[039] Figure 5 is a Flow Diagram for one embodiment of a process for the manufacture of a diazepam

suspension accordingto the instant invention.

DETAILED DESCRIPTION OF THE INVENTION

[040] Provided herein are pharmaceutical compositions of one or more benzodiazepine drugs and

methods of using such pharmaceutical compositions. Such pharmaceutical compositions are

administered nasally.

[041] In some embodiments, the pharmaceutical composition for nasal administration comprises: a

benzodiazepine drug; one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 70% (w/w) in a pharmaceutically-

acceptable formulation for administration to one or more nasal mucosal membranes of the patient. In

some embodiments the benzodiazepine drug is dissolved in the one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to about 95%

(w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount from about

10% to about 70% (w/w). In some embodiments, the benzodiazepine drug is dissolved in a carrier

system. In some embodiments, at least part of the benzodiazepine drug is in a form of microparticles,

nanoparticles, or combinations thereof. In some embodiments, the composition is substantially free of

benzodiazepine microparticles, nanoparticles or combinationsthereof.

[042] In some embodiments, the pharmaceutical composition for nasal administration comprises: a

benzodiazepine drug; one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w); and one or more alcohols or glycols, or any

combinations thereof, in an amount from about 5% to about 70% (w/w) in a pharmaceutically-

acceptable formulation for administration to one or more nasal mucosal membranes of the patient. In

some embodiments the benzodiazepine drug is dissolved in the one or more natural or synthetic

tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to about 95%
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(w/w); and the one or more alcohols or glycols, or any combinations thereof, in an amount from about

5% to about 70% (w/w). In some embodiments, the benzodiazepine drugis dissolved in a carrier system.

In some embodiments, at least part of the benzodiazepine drug is in a form of microparticles,

nanoparticles, or combinations thereof. In some embodiments, the composition is substantially free of

benzodiazepine microparticles, nanoparticles or combinationsthereof.

[043] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,

diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, any pharmaceutically-

acceptable salts thereof, and any combinations thereof. In some embodiments, the benzodiazepine drug

is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments, the benzodiazepine

drug comprises benzodiazepine microparticles, nanoparticles, or combinations thereof. In some

embodiments, the benzodiazepine nanoparticles have an effective average particle size of less than about

5000 nm. In some embodiments, the composition is substantially free of benzodiazepine microparticles,

nanoparticles or combinationsthereof.

[044] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof. In some embodiments, the

carrier system includes one or more synthetic tocopherols having a polymer glycol covalently bonded or

linked to a tocopherol core, such as Vitamin E TPGS, whichis described in United States Patent No.

6,193,985, which is incorporated herein by reference in its entirety. In particular, it has been found that

in someparticulate suspensions of benzodiazepines, wherein the benzodiazepine is not dissolved in a

tocopherol phase, Vitamin E TPGS can be a desirable excipient for stabilizing the particulate

(microparticle, nanoparticle or combination) suspension. In some embodiments, on the other hand, the

carrier system specifically excludes synthetic tocopherols having a polymer glycol covalently bonded or

linked to a tocopherol core, such as Vitamin E TPGS, whichis described in United States Patent No.

6,193,985, which is incorporated herein by referencein its entirety.

[045] In some embodiments, one or more alcohols are selected from the group consisting of: ethanol,

propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any combinations

thereof. In some embodiments, the alcohol is ethanol (dehydrated, USP). In some embodiments, the one

or more glycols are selected from the group consisting of: ethylene glycol, propylene glycol, butylene
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glycol, pentylene glycol, any isomers thereof, and any combinations thereof. In some embodiments, the

glycol is propylene glycol USP. In some embodiments, a synthetic tocopherol can include Vitamin E

TPGS(Vitamin E polyethylene glycol succinate). In some embodiments, on the other hand, synthetic

tocopherols exclude tocopherols covalently bonded or linked (e.g. through a diacid linking group) to a

glycol polymer, such as polyethylene glycol). Thus, in some embodiments, the compositions described

herein exclude Vitamin E TPGS.

[046] In some embodiments, the benzodiazepine drugis present in the carrier system in a concentration

from about 1 mg/mL to about 600 mg/mL.In some embodiments, the benzodiazepine drug is present in

a carrier system in a concentration from about 10 mg/mL to about 250 mg/mL. In some embodiments,

the benzodiazepine is present in a carrier system in a concentration from about 20 mg/mL to about 50

mg/mL.

[047] In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols

or tocotrienols, or any combinationsthereof, in an amount from about 45% to about 85% (w/w). In some

embodiments, the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols,

or any combinationsthereof, in an amount from about 60% to about 75% (w/w). In some embodiments,

the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount of about 70% (w/w). In some embodiments, a synthetic tocopherol

can include Vitamin E TPGS (Vitamin E polyethylene glycol succinate). In some embodiments, on the

other hand, synthetic tocopherols exclude tocopherols covalently bonded or linked (e.g. through a diacid

linking group) to a glycol polymer, such as polyethylene glycol). Thus, in some embodiments, the

compositions described herein exclude Vitamin E TPGS.

[048] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 55%, about 10% to about 40%, about 10%

to about 35%, about 12% to about 55%, about 12% to about 40%, about 12% to about 35%, about 15%

to about 55%, about 15% to about 40%, about 15% to about 35%, about 10%, about 12.5%, about 15%,

about 17.5%, about 20%, about 22.5%, about 25%, about 27.5%, about 30%, about 32.5%, about 35%,

about 37.5%, about 40%, about 42.5%, about 45%, about 47.5%, about 50%, about 52.5% or about 55%

(w/w). In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 25% to about 40% (w/w). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount of

about 30% (w/w). In some embodiments, the alcohol is ethanol or contains ethanol. In some preferred

embodiments, the glycols exclude glycol polymers. In some preferred embodiments, the glycols exclude
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glycol polymers having an average molecular weight of greater than 200. In some embodiments, the

glycols exclude polyethylene glycol having an average molecular weight of greater than about 200.

[049] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 15% to about 55% (w/w). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

from about 25% to about 40% (w/w). In some embodiments, the carrier system comprises one or more

alcohols or glycols, or any combinations thereof, in an amount of about 30% (w/w).

[050] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents used

to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, ortaste.

[051] In some embodiments, the compositions comprise at least one alkyl glycoside. In some

embodiments, the at least one alkyl glycoside is one described in United States Patent No. 5,661,130,

whichis incorporated by reference herein.

[052] In some embodiments, the composition comprises a benzodiazepine drug that is fully dissolved

in a solvent comprising a natural or synthetic tocopherol or tocotrienol, and an alcohol or glycol. In

some embodiments, the composition comprises a benzodiazepine drugthatis fully dissolved in a solvent

comprising a natural or synthetic tocopherolor tocotrienol and an alcohol or glycol, wherein the solution

is at least substantially free of water. (In some embodiments, “substantially free of water” indicates that

the solution contains less than about 1%, less than about 0.5%, less than about 0.25% orless than about

0.1% water.) In some embodiments, the composition consists essentially of a benzodiazepine drug that

is fully dissolved in a solvent consisting of one or more natural or synthetic tocopherols or tocotrienols,

one or more alcohols or glycols, and optionally one or more alkyl glycosides. In some embodiments, the

composition consists essentially of a benzodiazepine drug that is fully dissolved in a solvent consisting

of one or more natural or synthetic tocopherols or tocotrienols, one or more alcohols or glycols, and

optionally one or more alkyl glycosides wherein the solution is at least substantially free of water. (In

some embodiments, “substantially free of water” indicates that the solution contains less than about 1%,

less than about 0.5%, less than about 0.25% or less than about 0.1% water.) In some embodiments, the

composition consists of a benzodiazepine dissolved in a solvent consisting of one or more natural or

synthetic tocopherols or tocotrienols, one or more alcohols or glycols, and optionally one or more alkyl

glycosides. In some embodiments, the composition consists of a benzodiazepine dissolved in a solvent

consisting of one or more natural or synthetic tocopherols or tocotrienols, one or more alcohols or

glycols, and optionally one or more alkyl glycosides, wherein the solution is at least substantially free of
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water. (In some embodiments, “substantially free of water” indicates that the solution contains less than

about 1%, less than about 0.5%, less than about 0.25% or less than about 0.1% water.)

[053] In some embodiments, the composition comprises a benzodiazepine drug that is fully dissolved

in a solvent comprising a natural or synthetic tocopherol or tocotrienol, and an alcohol or glycol. Thus,

in some embodiments, the composition is substantially free of benzodiazepine microparticles,

nanoparticles or combinations thereof. In some embodiments, the composition comprises a

benzodiazepine drug that is fully dissolved in a solvent comprising a natural or synthetic tocopherol or

tocotrienol and an alcohol or glycol, wherein the solution is at least substantially free of water. (In some

embodiments, “substantially free of water” indicates that the solution contains less than about 1%, less

than about 0.5%, less than about 0.25% or less than about 0.1% water.) In some embodiments, the

composition consists essentially of a benzodiazepine drug that is fully dissolved in a solvent consisting

of one or more natural or synthetic tocopherols or tocotrienols, one or more alcohols or glycols, and

optionally one or morealkyl glycosides. In some embodiments, the composition consists essentially of a

benzodiazepine drug that is fully dissolved in a solvent consisting of one or more natural or synthetic

tocopherols or tocotrienols, one or more alcohols or glycols, and optionally one or more alkyl glycosides

wherein the solution is at least substantially free of water. (In some embodiments, “substantially free of

water” indicates that the solution contains less than about 1%, less than about 0.5%, less than about

0.25% or less than about 0.1% water.) In some embodiments, the composition consists of a

benzodiazepine dissolved in a solvent consisting of one or more natural or synthetic tocopherols, one or

more alcohols or glycols, and optionally one or more alkyl glycosides. In some embodiments, the

composition consists of a benzodiazepine dissolved in a solvent consisting of one or more natural or

synthetic tocopherols, one or more alcohols or glycols, and optionally one or more alkyl glycosides,

wherein the solution is at least substantially free of water. (In some embodiments, “substantially free of

water” indicates that the solution contains less than about 1%, less than about 0.5%, less than about

0.25% or less than about 0.1% water.)

[054] In some embodiments, the composition contains a benzodiazepine drugthatat least partially in a

particulate form suspendedin a carrier system containing a natural or synthetic tocopherol or tocotrienol

and one or more alcohols or glycols. In some embodiments, substantially all the benzodiazepine drug is

in a particulate form. In some embodiments, at least part of the benzodiazepine drug is in a

microparticulate or nanoparticulate form. The carrier system is one in which the amountof at least one

benzodiazepine present in the composition exceeds its solubility in the carrier system. In some

embodiments, a carrier system in such a composition includes water. In some embodiments, such a
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liquid carrier system contains water and one or more excipients. In some embodiments, one or more

excipients are dissolved or suspended in the carrier system. In some embodiments, at least one such

excipient stabilizes the suspension of benzodiazepine particulates in the carrier system. In some

embodiments, the carrier system may contain varying concentrations of parabens (e.g. methylparaben,

propylparaben, etc.), and/or varying amounts of one or more surfactants, such as povidone (polyvinyl

pyrrolidinone). In some embodiments, benzodiazepine particulate suspensions specifically exclude one

or more polymeric glycols, such as polyethylene glycol. In some embodiments, benzodiazepine

particulate suspensions specifically exclude one or more polymeric glycols having a molecular weight

greater than about 200 g/mol. In some embodiments, the composition comprises a benzodiazepine drug

in a form including benzodiazepine microparticles and/or nanoparticles suspended in a carrier system

comprising synthetic tocopherol, one or more parabens, one or more alcohols or glycols, one or more

surfactants and water. In some embodiments, the composition comprises a benzodiazepine drug in a

form including benzodiazepine microparticles or nanoparticles suspended in a carrier system comprising

Vitamin E TPGS,one or both of methylparaben and propylparaben, at least one glycol, povidone and

water. In some embodiments, the composition comprises a benzodiazepine drug in a form including

benzodiazepine microparticles and/or nanoparticles suspendedin a carrier system comprising Vitamin E

TPGS, methylparaben, propylparaben, propylene glycol, povidone and water. In some embodiments, the

composition consists essentially of a benzodiazepine drug in a form including benzodiazepine

microparticles and/or nanoparticles suspended in a carrier system consisting essentially of a synthetic

tocopherol, one or more parabens, one or more alcohols or glycols, one or more surfactants and water. In

some embodiments, the composition consists essentially of a benzodiazepine drug in a form including

benzodiazepine microparticles or nanoparticles suspended in a carrier system consisting essentially of

Vitamin E TPGS,one or both of methylparaben and propylparaben, at least one glycol, povidone and

water. In some embodiments, the composition consists essentially of a benzodiazepine drug in a form

including benzodiazepine microparticles and/or nanoparticles suspended in a carrier system consisting

essentially of Vitamin E TPGS, methylparaben, propylparaben, propylene glycol, povidone and water.

In some embodiments, the composition consists of a benzodiazepine drug in a form including

benzodiazepine microparticles and/or nanoparticles suspended in a carrier system consisting of a

synthetic tocopherol, one or more parabens, one or more alcohols or glycols, one or more surfactants

and water. In some embodiments, the composition consists of a benzodiazepine drug in a form including

benzodiazepine microparticles or nanoparticles suspended in a carrier system consisting of Vitamin E

TPGS, one or both of methylparaben and propylparaben, at least one glycol, povidone and water. In
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some embodiments, the composition consists of a benzodiazepine drug in a form including

benzodiazepine microparticles and/or nanoparticles suspended in a carrier system consisting of Vitamin

E TPGS, methylparaben, propylparaben, propylene glycol, povidone and water.

[055] In some embodiments, the composition contains a benzodiazepine drugthatat least partially in a

particulate form suspended in a carrier system containing a natural or synthetic tocopherol or

tocotrienol, one or more alcohols or glycols, and an alkyl glycoside. In some embodiments, substantially

all the benzodiazepine drug is in a particulate form. In some embodiments, at least part of the

benzodiazepine drug is in a microparticulate or nanoparticulate form. The carrier system is one in which

the amountof at least one benzodiazepine present in the composition exceedsits solubility in the carrier

system. In some embodiments, a carrier system in such a composition includes water. In some

embodiments, such a liquid carrier system contains water and one or more excipients. In some

embodiments, one or more excipients are dissolved or suspended in the carrier system. In some

embodiments, at least one such excipient stabilizes the suspension of benzodiazepine particulates in the

carrier system. In some embodiments, the carrier system may contain varying concentrations of

parabens(e.g. methylparaben, propylparaben, etc.), and/or varying amounts of one or more surfactants,

such as povidone (polyvinyl pyrrolidinone). In some embodiments, benzodiazepine particulate

suspensions specifically exclude one or more polymeric glycols, such as polyethylene glycol. In some

embodiments, benzodiazepine particulate suspensions specifically exclude one or more polymeric

glycols having a molecular weight greater than about 200 g/mol. In some embodiments, the composition

comprises a benzodiazepine drug in a form including benzodiazepine microparticles and/or

nanoparticles suspended in a carrier system comprising a synthetic tocopherol, one or more parabens,

one or more alcohols or glycols, an alkyglycoside and water. In some embodiments, the composition

comprises a benzodiazepine drug in a form including benzodiazepine microparticles or nanoparticles

suspended in a carrier system comprising Vitamin E TPGS, one or both of methylparaben and

propylparaben,at least one glycol, an alkyl glycoside and water. In some embodiments, the composition

comprises a benzodiazepine drug in a form including benzodiazepine microparticles and/or

nanoparticles suspended in a carrier system comprising Vitamin E TPGS, methylparaben,

propylparaben, propylene glycol, an alkyl glycoside and water. In some embodiments, the composition

consists essentially of a benzodiazepine drug in a form including benzodiazepine microparticles and/or

nanoparticles suspended in a carrier system consisting essentially of a synthetic tocopherol, one or more

parabens, one or more alcohols or glycols, an alkyl glycoside, optionally a surfactant, and water. In

some embodiments, the composition consists essentially of a benzodiazepine drug in a form including
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benzodiazepine microparticles or nanoparticles suspended in a carrier system consisting essentially of

Vitamin E TPGS, one or both of methylparaben and propylparaben, at least one glycol, an alkyl

glycoside, optionally a povidone and water. In some embodiments, the composition consists essentially

of a benzodiazepine drug in a form including benzodiazepine microparticles and/or nanoparticles

suspended in a carrier system consisting essentially of Vitamin E TPGS, methylparaben, propylparaben,

propylene glycol, an alkyl glycoside, optionally a povidone, and water. In some embodiments, the

composition consists of a benzodiazepine drug in a form including benzodiazepine microparticles and/or

nanoparticles suspendedin a carrier system consisting of a synthetic tocopherol, one or more parabens,

one or more alcohols or glycols, an alkyl glycoside, optionally one or more surfactants, and water. In

some embodiments, the composition consists of a benzodiazepine drug in a form including

benzodiazepine microparticles or nanoparticles suspended in a carrier system consisting of Vitamin E

TPGS, one or both of methylparaben and propylparaben, at least one glycol, an alkyl glycoside,

optionally a povidone and water. In some embodiments, the composition consists of a benzodiazepine

drug in a form including benzodiazepine microparticles and/or nanoparticles suspended in a carrier

system consisting of Vitamin E TPGS, methylparaben, propylparaben, propylene glycol, an alkyl

glycoside, optionally a povidone and water.

[056] The invention also discloses a method oftreating a patient with a disorder that may betreatable

with a benzodiazepine drug. In some embodiments, the patient is a human. In some embodiments, the

method comprises: administering to one or more nasal mucosal membranesofa patient a pharmaceutical

composition for nasal administration comprising a benzodiazepine drug; one or more natural or

synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount from about 30% to

about 95% (w/w); and one or more alcohols or glycols, or any combinations thereof, in an amount from

about 5% to about 70% (w/w), preferably about 10% to about 70% (w/w). In some embodiments, the

benzodiazepine is dissolved in the one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); and the one or more alcohols

or glycols, or any combinations thereof, in an amount from about 5% to about 70% (w/w), preferably

about 10% to about 70% (w/w). In some embodiments, the benzodiazepine drugis dissolved in a carrier

system. In other embodiments, at least part of the benzodiazepine drug is in a form including

microparticles, nanoparticles, or combinations thereof. In some embodiments, the composition is

substantially free of benzodiazepine microparticles, nanoparticles or combinationsthereof.

[057] In some embodiments, the benzodiazepine drug is selected from the group consisting of:

alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam,
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diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam,

oxazepam, lorazepam, prazepam, quazepam, triazolam, temazepam, loprazolam, or any

pharmaceutically-acceptable salts thereof, and any combinations thereof. In some embodiments, the

benzodiazepine drug is diazepam, or a pharmaceutically-acceptable salt thereof. In some embodiments,

the benzodiazepine drug comprises benzodiazepine microparticles, nanoparticles, or combinations

thereof. In some embodiments, the benzodiazepine nanoparticles have an effective average particle size

of less than about 5000 nm.

[058] In some embodiments, the one or more natural or synthetic tocopherols or tocotrienols are

selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol, a-

tocotrienol, B- tocotrienol, y- tocotrienol, 5-tocotrienol, tocophersolan, any isomers thereof, any esters

thereof, any analogs or derivatives thereof, and any combinations thereof. A synthetic tocopherol may

include a tocopherol that has been modified to include a hydrophilic group, such as a polyethylene

glycol group, which may be directly covalently bonded to the tocopherol or may be linked to the

tocopherol through a covalent linking group, such as a diacid. An exemplary synthetic tocopherol ofthis

type is Vitamin E Polyethylene Glycol Succinate (Vitamin E TPGS), although the person skilled in the

art will be able to envision other synthetic tocopherols that have similar diacid and/or hydrophilic

groups.

[059] In some embodiments, the one or more alcohols are selected from the group consisting of:

ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, and any

combinations thereof. In some embodiments, the one or more glycols are selected from the group

consisting of: ethylene glycol, propylene glycol, butylene glycol, pentylene glycol, any isomers thereof,

and any combinations thereof. In some embodiments, one or more glycols specifically excludes

polymeric glycols, such as polyethylene glycol. In some embodiments, one or more glycols specifically

excludes a polymeric glycol having a molecular weight of greater than about 200 g/mol.

[060] In some embodiments, the benzodiazepine drugis present in the carrier system in a concentration

from about 1 mg/mL to about 600 mg/mL. In some embodiments, the benzodiazepine drug is present in

the carrier system in a concentration of from about 10 mg/mL to about 250 mg/mL. In some

embodiments, the benzodiazepine drug is present in the carrier system in a concentration of from about

20 mg/mL to about 50 mg/mL.

[061] In some embodiments, the carrier system comprises one or more natural or synthetic tocopherols

or tocotrienols, or any combinationsthereof, in an amount from about 45% to about 85% (w/w). In some

embodiments, the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols,
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or any combinationsthereof, in an amount from about 60% to about 75% (w/w). In some embodiments,

the carrier system comprises one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount of about 70% (w/w). In some embodiments, especially where

particulate suspensions of a benzodiazepine drug are contemplated, the compositions may include a

tocopherol, especially a synthetic tocopherol having a hydrophilic group covalently linked to a

tocopherol. In other embodiments, especially where a solution of benzodiazepine drug is contemplated,

the tocopherolis substantially or completely free of Vitamin E TPGS.

[062] In some embodiments, the carrier system comprises one or more alcohols or glycols, or any

combinations thereof, in an amount from about 10% to about 55% (w/w). In some embodiments, the

carrier system comprises one or more alcohols or glycols, or any combinations thereof, in an amount

from about 25% to about 40% (w/w). In some embodiments, the carrier system comprises one or more

alcohols or glycols, or any combinations thereof, in an amount from about 30% (w/w). In some

embodiments the amount of one or more alcohols or glycols in the carrier system is about 10% to about

55%, about 10% to about 40%, about 10% to about 35%, about 12% to about 55%, about 12% to about

40%, about 12% to about 35%, about 15% to about 55%, about 15% to about 40%, about 15% to about

35%, about 10%, about 12.5%, about 15%, about 17.5%, about 20%, about 22.5%, about 25%, about

27.5%, about 30%, about 32.5%, about 35%, about 37.5%, about 40%, about 42.5%, about 45%, about

47.5%, about 50%, about 52.5% or about 55% (w/w).

[063] In some embodiments, the composition comprises at least one additional ingredient selected

from the group consisting of: active pharmaceutical ingredients; enhancers; excipients; and agents used

to adjust the pH, buffer the composition, prevent degradation, and improve appearance, odor, ortaste.

[064] In some embodiments, a composition comprisesat least one penetration enhancerin addition to a

benzodiazepine drug, a natural or synthetic tocopherol or tocotrienol, and an alcohol or glycol. In some

embodiments, the penetration enhanceris an alkyl glycoside. In some embodiments, the alkyl glycoside

refers to any sugar joined to any hydrophobic alkyl, as described in United States patent number

5,661,130, which is incorporated herein by reference in its entirety. The hydrophobic alkyl can be any

suitable length, for example about 9 to about 24 carbons in length, especially about 10 to about 14

carbons in length. The hydrophobic alkyl can be branched and/or partially or wholly unsaturated. The

alkyl may be joined to the saccharide core for example through a carbonyl group, whereby an ester

group may be formed. A suitable alkyl glycoside will have the characteristics of being nontoxic,

nonionic, and capable of increasing the absorption of a benzodiazepine drug when it is administered

intranasally as described herein. Exemplary saccharides that may be covalently joined to an alkyl
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according to the present invention include glucose, maltose, maltotriose, maltotetrose, sucrose and

trehalose. Exemplary alkyl glycosides that may be employed include octyl-, nonyl-, decyl-, undecyl-,

dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl a- or B-D-maltoside, -glucoside or sucroside. In

some embodiments, the preferred glycosides include maltose, sucrose or glucose linked by glycosidic

linkage to an alkyl chain of 9, 10, 12, 14, 16, 18 or 20 carbon atoms. Wherepresent, the amountofalkyl

glycoside in the composition is sufficient to enhance the absorption of a benzodiazepine drug

administered by the intranasal route. In some embodiments, the amount of alkyl glycoside in the

composition is selected so as to enhance absorption of the benzodiazepine drug, while at the same time

not significantly irritating the nasal mucosa. In some embodiments, the amountof alkyl glycoside in the

composition is in a range of about 0.01% (w/v) to about 1% (w/v). In some embodiments, the amount of

alkyl glycoside in the composition is in a range of about 0.05% (w/v) to about 0.5% (w/v), or about

0.125% (w/v) to about 0.5% (w/v).

[065] In some embodiments, the composition is in a pharmaceutically-acceptable spray formulation,

and further comprising administering the composition to one or more nasal mucosal membranesofthe

patient. In some embodiments, the therapeutically effective amount is from about 1 mg to about 20 mg

of the benzodiazepine. In some embodiments, the pharmaceutical composition is in a pharmaceutically-

acceptable spray formulation having volumefrom about 10 uL to 200 pL.

[066] In some embodiments, the administration of the composition comprises spraying at least a

portion of the therapeutically effective amount of the composition into at least one nostril. In some

embodiments, the administration of the composition comprises spraying at least a portion of the

therapeutically effective amount of the composition into each nostril. In some embodiments, the

administration of the composition comprises spraying a first quantity of the composition into the first

nostril, spraying a second quantity of the composition into a second nostril, and optionally after a pre-

selected time delay, spraying a third quantity of the composition into the first nostril. Some

embodiments further comprise, optionally after a pre-selected time delay, administering at least a fourth

quantity of the composition to the second nostril.

[067] In some embodiments, the administration of the composition begins at any time before or after

onset of symptomsofa disorder which maybe treatable with the composition.

Definitions

[068] As used herein the phrase “therapeutically effective amount” (or more simply “effective

amount’’) includes an amountsufficient to provide a specific therapeutic response for which the drug is
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administered to a patient in need of particular treatment. The skilled clinician will recognize that the

therapeutically effective amount of drug will depend upon the patient, the indication and the particular

drug administered.

[069] As used herein, the modifier “about” is intended to have its regularly recognized meaning of

approximately. In some embodiments, the term may be moreprecisely interpreted as meaning within a
 

  particular percentage of the modified value, e.g. “about” may in some embodiments mean+20%,

10%, +5%,+2%, or + 1% orless.

 

 
   

 

[070] As used herein, the phrase “analogs or derivatives” includes molecules that differ from one

another molecule due to one or more atomsor functional groups having been replaced with a different

atom or functional group. This may result in molecules with similar chemical formulas but different

chemical and/or biological properties.

[071] As used herein, the term, “isomer” includes molecules with identical chemical formulas, but

between which the arrangement of the molecules may vary. These varying arrangements may result in

molecules with identical chemical formulas but different chemical properties. By way of non-limiting

example, propanol has the chemical formula C3H7OH.It may be found as propan-1-ol, wherein the -OH

is found attached to an end carbon. Alternatively, it may be found as propan-2-ol, wherein the —OH is

found attached to the second carbon.

HON OH
propan- l-ol

propan-2-ol

[072] As used herein, the term “seizure” includes commonly recognized types of seizures, including

absence seizures, myoclonic seizures, clonic seizures, tonic seizures, tonic-clonic seizures, and atonic

seizures. Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or

more aura that will be familiar to the patient or those familiar with the patient. Each patient will

generally experience a different type of aura, which is unique to the patient; however auras may be

classified as audible, visual, olfactory or tactile sensations that usually, or at least often, precedes a

patient’s experiencing a seizure. (Notall patients who suffer seizures experience aura; howeveraura are

not uncommon amongst those whosuffer the worst type of seizures, especially tonic-clonic seizures.)

[073] As used herein, the term “prevention”refers to a forestalling, including temporary forestalling, of

the onset of a disorder. In the case of seizures, this can occur either with or without the benefit of a

warning aura.
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[074] As used herein, the term “treatment” refers to a reduction in the intensity and/or duration of a

disorder, or similar effects. The term also encompassesthe side-effects of such a “treatment.”

[075] As used herein, unless otherwise qualified, “a” and “an” can mean one or more.

[076] As used herein, the term “comprising”in all its variants, is a transitional phrase used in a claim

to indicate that the invention includes or contains, but is not limited to, the specifically recited claim

elements.

[077] As used herein, the phrase “consisting essentially of” is a transitional phrase used in a claim to

indicate that the a following list of ingredients, parts or process steps must be present in the claimed

composition, machine or process, but that the claim is open to unlisted ingredients, parts or process steps

that do not materially affect the basic and novel properties of the invention.

[078] As used herein, the term “consisting of” is a transitional phrase used in a claim to indicate that

the claimed invention includes only those elements set forth in the claim.

Benzodiazepine Drugs

[079] In the context of the present invention, the term “benzodiazepine drug” includes any

therapeutically effective benzodiazepine compound, or pharmaceutically acceptable salt, or

combinations thereof. In some embodiments, benzodiazepine comprises a member of the group

consisting of alprazolam, diazepam, flurazepam, lorazepam, medazepam, mexazolam, midazolam,

temazepam and pharmaceutically acceptable salts and combinationsthereof.

[080] It should be recognized by those ofskill in the art that additional benzodiazepine compoundsthat

have heretofore been considered to have marginal or little therapeutic benefit, either because of low

bioavailability, poor pharmacokinetic properties or poor pharmacodynamic properties, may find use

through the present invention, which can provide for improved bioavailability of benzodiazepine drugs,

delivery of higher concentrations of benzodiazepine drugs via the nasal route, faster attainment of

therapeutic levels of benzodiazepine in the blood plasma, avoidance of the liver portal vein and

concomitant avoidance of first pass effects and/or faster presentation of benzodiazepine drug to the

brain.

[081] For example, most benzodiazepines are so slightly soluble in water that a therapeutically

effective amount cannotbe dissolved in a volume of aqueoussolvent that is amenable to application to a

mucosal membrane. By use of the present carrier system, which in some embodiments, provides an

improvedability to dissolve benzodiazepine drugs, the present invention allows benzodiazepine drugs to

be administered to one or more mucosal membranes, including to nasal mucosal membranes. This can

allow one to administer the drug without hospitalization or unnecessary discomfort. Additionally, in
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some embodiments of the present invention, such as nasal administration, the digestive system largely

may be bypassed. This latter improvement can yield improved bioavailability, faster attainment of

therapeutic levels of benzodiazepine in the blood plasma, avoidance of the liver portal vein, and/or

concomitant avoidanceoffirst pass effects.

[082] Nasal administration of the composition can result in faster presentation of the one or more

benzodiazepine drugs to the brain due to the close proximity of the membranes andthe brain. A seizing

patient, for example, suffers from rigid muscles and uncontrollable movement. This can make oral

and/or intravenous administration difficult or inconvenient. However, the nasal passageways remain

open andeasily accessible, and therefore is a useful route of administration for of the present invention.

[083] In some embodiments, the pharmaceutical composition is used to treat a patient suffering from a

disorder that is amenable to treatment or prevention with an effective amount of the one or more

benzodiazepine drugs. By way of non-limiting example such disorders can include: insomnia, anxiety,

seizures, muscle spasmsandrigidity, and the symptomsof drug withdrawal.

[084] In some embodiments, the one or more benzodiazepine drugs, are used alone or in combination

with another anticonvulsant drug to treat seizure, protect against seizure, reduce or ameliorate the

intensity of seizure, reduce or ameliorate the frequency of seizure, and/or prevent occurrence or re-

occurrence ofseizure.

[085] Alprazolam (8-chloro-6-phenyl-1-methyl-4H-1,2,4-triazolo[4,3-a][1,4]benzodiazepine).

Cl <= N

[086] Alprazolam is a benzodiazepine drug having sedative, tranquilizing and muscle relaxing

properties. It is classified as an anxiolytic. Alprazolam has also been shownto be useful in the treatment

of panic disorder. The dosage of alprazolam varies by indication, however it is expected that a

therapeutic dose will be in the range of about 0.5 to about 4, preferably about 1 to about 2 mg per dose,
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from | to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per

day. Alprazolam may be manufactured using the process disclosed in United States patent 3,987,052,

whichis incorporated herein by reference in its entirety.

[087] In some embodiments, alprazolam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations of the foregoing effects.

[088] In some embodiments, alprazolam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Alprazolam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of alprazolam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of alprazolam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of alprazolam mayaid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with alprazolam to provide an anticonvulsant or

synergistic anticonvulsanteffect.

[089] Alprazolam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the alprazolam formulations of the invention, and in

particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some casesless than

about 5 minutes. The alprazolam formulations of the invention, and in particular nasal formulations, also
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provide convenient administration of a therapeutically beneficial drug to a patient that does not require

intravenous drug administration or rectal drug administration.

[090] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically swi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

[091] Diazepam (7-chloro-1-methyl-5-phenyl-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

\
N

Cl ———N

[092] Diazepam is a benzodiazepine drug having sedative, tranquilizing and muscle relaxing

properties. It is classified as an anxiolytic and skeletal muscle relaxant. It possesses anxiolytic,

anticonvulsant, sedative, skeletal muscle relaxant and amnesic properties. The dosage of diazepam may

vary by indication, howeverit is expected that a therapeutic dose will be in the range of about 1 to about

20, preferably about 2 to about 10 mg per dose, from 1 to 8, preferably from 2 to 8, and in some

preferred embodiments about 4 to about 6 times per day. Diazepam may be manufactured using the

process disclosed in one of United States patents 3,371,085; 3,109,843; 3,136,815 or 3,102,116, each of

whichis incorporated herein by reference in its entirety.

[093] In some embodiments, diazepam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinationsof the foregoing effects.
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[094] In some embodiments, diazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Diazepam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of diazepam may reduce or ameliorate the intensity of seizure and/or reduce or ameliorate

the frequency of seizure. In some embodiments, administration of diazepam may prevent occurrence of

seizure. In some embodiments, especially where the patient is prone to experiencing serial seizures or

status epilepticus, administration of diazepam may aid in interrupting the seizure cycle and may thus

prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam), other anti-

convulsant drugs may be combined with diazepam to provide a synergistic anticonvulsanteffect.

[095] Diazepam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the diazepam formulations of the invention, and in particular

nasal formulations, provide fast onset of therapeutic benefit — in some instances less than about 30

minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less than about 5

minutes. The diazepam formulations of the invention, and in particular nasal formulations, also provide

convenient administration of a therapeutically beneficial drug to a patient that does not require

intravenous drug administration or rectal drug administration.

[096] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically swi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of
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benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

[097] Flurazepam (7-chloro-5-(2-flurophenyl)-2,3-dihydro-1-(2-(diethylamino)ethyl)-1H-1,4-

7,
benzodiazepin-2-one)

Cl ———N

[098] Flurazepam is a benzodiazepine drug having sedative (especially soporific and hypnotic),

anxiolytic, anticonvulsant and muscle relaxing properties. It is classified as an sedative, hypnotic.

Flurazepam has been shownto be useful in the treatment of insomnia. The dosage of flurazepam varies

by indication, however it is expected that a therapeutic dose will be in the range of about 5 to 40,

preferably about 20 to about 35 mg per dose, from | to 8, preferably from 2 to 8, and in some preferred

embodiments about 4 to about 6 times per day. Flurazepam may be manufactured using the process

disclosed in United States patent 3,567,710 or 3,299,053, each of which is incorporated herein by

referencein its entirety.

[099] In some embodiments, flurazepam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinationsof the foregoing effects.

[0100] In some embodiments, flurazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Flurazepam
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may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of flurazepam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of flurazepam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of flurazepam mayaid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with flurazepam to provide a synergistic anticonvulsant

effect.

[0101] Flurazepam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the flurazepam formulations of the invention, and in

particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in somecasesless than

about 5 minutes. The flurazepam formulations of the invention, and in particular nasal formulations, also

provide convenient administration of a therapeutically beneficial drug to a patient that does not require

intravenous drug administration or rectal drug administration.

[0102] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically swi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention
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of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

[0103] Lorazepam (7-chloro-5-(2-chlorophenyl)-3-hydroxy-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

4 Oo
N

Cl ———N

Cl

[0104] Lorazepam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Lorazepam has also been shownto be useful

in the treatment of nausea. The dosage of lorazepam varies by indication, howeverit is expected that a

therapeutic dose will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per

dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times

per day. Lorazepam may be manufactured using the process disclosed in United States patent 3,296,249,

whichis incorporated herein by reference in its entirety.

[0105] In some embodiments, lorazepam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinations of the foregoing effects.

[0106] In some embodiments, lorazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Lorazepam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of lorazepam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of lorazepam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of lorazepam may aid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),
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other anti-convulsant drugs may be combined with lorazepam to provide a synergistic anticonvulsant

effect.

[0107] Lorazepam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the lorazepam formulations of the invention, and in particular

nasal formulations, provide fast onset of therapeutic benefit — in some instances less than about 30

minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less than about 5

minutes. The lorazepam formulations of the invention, and in particular nasal formulations, also provide

convenient administration of a therapeutically beneficial drug to a patient that does not require

intravenous drug administration or rectal drug administration.

[0108] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or withoutthe benefit of a

warning aura.

[0109] Medazepam ((7-chloro-1-methyl-5-phenyl-2,3-dihydro-1H-1,4-benzodiazepine)
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Cl ———N

[0110] Medazepamis a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Medazepam hasalso been shownto be useful

in the treatment of nausea. The dosage of medazepam varies by indication, howeverit is expected that a

therapeutic dose will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per

dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times

per day. Medazepam may be manufactured using the process disclosed in United States patent

3,243,427, which is incorporated herein by referencein its entirety.

[0111] In some embodiments, medazepam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an

amnesic effect or combinations of the foregoing effects.

[0112] In some embodiments, medazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Medazepam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of medazepam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of medazepam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of medazepam mayaidin interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with medazepam to provide a synergistic anticonvulsant

effect.

[0113] Medazepam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.
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Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the medazepam formulations of the invention, and in

particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less than

about 5 minutes. The medazepam formulations of the invention, and in particular nasal formulations,

also provide convenient administration of a therapeutically beneficial drug to a patient that does not

require intravenous drug administration or rectal drug administration.

[0114] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically swi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

[0115] Mexazolam (10-Chloro-11b-(2-chlorophenyl)-1,3,7,11b-tetrahydro-3-methyloxazolo[3,2-

d][1,4]benzodiazepin-6(5H)-one)

2

Cl N

vn
Cl
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[0116] Mexazolam is a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Mexazolam has also been shownto be useful

in the treatment of nausea. The dosage of mexazolam varies by indication, howeverit is expected that a

therapeutic dose will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per

dose, from 1 to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times

per day. Mexazolam may be manufactured using the process disclosed in United States patent

3,722,371, which is incorporated herein by referencein its entirety.

[0117] In some embodiments, mexazolam is used alone or in combination with other drugs to provide

an anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an

amnesic effect or combinations of the foregoing effects.

[0118] In some embodiments, mexazolam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Mexazolam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of mexazolam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of mexazolam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of mexazolam mayaid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with mexazolam to provide a synergistic anticonvulsant

effect.

[0119] Mexazolam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the mexazolam formulations of the invention, and in
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particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less than

about 5 minutes. The mexazolam formulations of the invention, and in particular nasal formulations,

also provide convenient administration of a therapeutically beneficial drug to a patient that does not

require intravenous drug administration or rectal drug administration.

[0120] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

[0121] Midazolam (8-chloro-6-(2-fluorophenyl)-1-methyl-4H-imidazo(1,5-a)benzodiazepine).

N

~

Cl ———N

[0122] Midazolam is a tricyclic benzodiazepine having anxiolytic, amnesic, hypnotic, anticonvulsant,

skeletal muscle relaxant and sedative properties. Midazolam is considered soluble in water at a pH lower

than about 4, but is relatively insoluble in most aqueous solutions at neutral pH (e.g. about 6 to 8). Thus

it is desirable in some embodiments for aqueous nasal preparations of midazolam to have a pH above

about 5.5, preferably above about 6.0, or above about 6.5. In some preferred embodiments, the pH is

between about 6 and 9, between about 6 and8. It is considered that preparations of midazolam are

particularly suitable for nasal administration as the lipid-soluble (at approximately neutral pH)
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midazolam is rapidly absorbed across nasal mucosa, leading to efficient uptake of midazolam. It is

further considered that midazolam may be formulated in a non-aqueous delivery vehicle, such as is

known in the aerosol administration art, such as hydrofluorocarbon propellants, hydrocarbon

propellants, etc.

[0123] The dosage of midazolam varies by indication, howeverit is expected that a therapeutic dose will

be in the range of about 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Midazolam

may be manufactured using the process disclosed in one of United States patents 4,280,957 or

5,831,089, each of which is incorporated herein by referenceinits entirety.

[0124] In some embodiments, midazolam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinationsof the foregoing effects.

[0125] In some embodiments, midazolam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Midazolam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of midazolam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of midazolam may prevent

occurrence of seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of midazolam may aid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with midazolam to provide a synergistic anticonvulsant

effect.

[0126] Midazolam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction
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in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the midazolam formulations of the invention, and in

particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in somecasesless than

about 5 minutes. The midazolam formulations of the invention, and in particular nasal formulations, also

provide convenient administration of a therapeutically beneficial drug to a patient that does not require

intravenous drug administration or rectal drug administration.

[0127] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically sui generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or withoutthe benefit of a

warning aura.

[0128] Temazepam (7-chloro-1-methyl-5-phenyl-3-hydroxy-1,3-dihydro-2H-1,4-benzodiazepin-2-one)

\
N

Cl ———N

[0129] Temazepamis a benzodiazepine drug having sedative, tranquilizing, anticonvulsant, amnesic and

muscle relaxing properties. It is classified as an anxiolytic. Temazepam has also been shownto be useful

in the treatment of nausea. The dosage of temazepam varies by indication, howeverit is expected that a

therapeutic dose will be in the range of about 1 to about 50, preferably about 5 to about 30 mgper dose,

from | to 8, preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per
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day. Temazepam may be manufactured using the process disclosed in United States patent 3,340,253 or

3,374,225, each of whichis incorporated herein by referenceinits entirety.

[0130] In some embodiments, temazepam is used alone or in combination with other drugs to provide an

anxiolytic effect, an anticonvulsant effect, a sedative effect, a skeletal muscle relaxant effect, an amnesic

effect or combinationsof the foregoing effects.

[0131] In some embodiments, temazepam is used alone or in combination with another anticonvulsant

drug to treat seizure, protect against seizure, reduce or ameliorate the intensity of seizure, reduce or

ameliorate the frequency of seizure, and/or prevent occurrence or re-occurrence of seizure. Temazepam

may be administered by the patient or other person (such as a healthcare professional) while the patient

is in a non-seizing state to protect against seizure. Even where protection against seizure is not absolute,

administration of temazepam may reduce or ameliorate the intensity of seizure and/or reduce or

ameliorate the frequency of seizure. In some embodiments, administration of temazepam may prevent

occurrenceof seizure. In some embodiments, especially where the patient is prone to experiencingserial

seizures or status epilepticus, administration of temazepam mayaid in interrupting the seizure cycle and

may thus prevent the re-occurrence of seizure. In addition to the benzodiazepines (such as diazepam),

other anti-convulsant drugs may be combined with temazepam to provide a synergistic anticonvulsant

effect.

[0132] Temazepam may also be administered by another person (e.g. an acquaintance or associate, a

family memberor a health care professional) to the patient while the patient is in a state of seizure.

Thus, one of the advantages of the formulations according to the present invention is the ability to

administer them in an acute therapeutic environmentto treat the seizure victim, for example, nasally.

Among the beneficial therapeutic effects that may be imparted by acute dosing of benzodiazepine

anticonvulsants, such as nasal dosing, are: reduction in the severity of the seizure (e.g. general

relaxation of the muscles, reduction in seizure-induced anxiety experienced by the patient and a general

impartation of a feeling of well-being to the patient), reduction in the duration of the seizure, reduction

in the probability that the patient will experience a repeat seizure, an increase in the interval between the

current seizure and the next seizure. Thus, the temazepam formulations of the invention, and in

particular nasal formulations, provide fast onset of therapeutic benefit — in some instances less than

about 30 minutes, less than about 15 minutes, less than about 10 minutes, and in some cases less than

about 5 minutes. The temazepam formulations of the invention, and in particular nasal formulations,

also provide convenient administration of a therapeutically beneficial drug to a patient that does not

require intravenous drug administration or rectal drug administration.
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[0133] Often seizures, particularly severe tonic or tonic-clonic seizures, will be presaged by one or more

aura events that will be familiar to the patient or those familiar with the patient. These auras are

practically swi generis for each patient, but may be classified as audible, visual, olfactory or tactile

sensations that usually, or typically, precedes a patient’s experiencing a seizure. In some embodiments

of the invention, the method includes prompt administration of a preparation of a benzodiazepine drug

according to the invention during the aura. In some embodiments, such intra-aural administration of

benzodiazepine drug, for example by nasal administration, will prevent or at least ameliorate the effects

(intensity, duration or both) of the impending seizure. Thus, in the context of this invention, prevention

of seizure refers to a temporary forestalling of the onset of seizure, either with or without the benefit of a

warning aura.

Pharmaceutically Acceptable Salts

[0134] Benzodiazepines have the generally basic structure of formula I:

 

Ry

| oR
ZN

Ro | Rs
SS N

-- NR
Ra Re

Formula I

wherein Rj-Rs are substituents. In particular embodiments, Rj is an optionally substituted alkyl or forms

a ring with Ry, Rois a halogen (e.g. Cl, Br), R3 is optionally substituted aryl (e.g. 2-Chloro or 2-

Fluorophenyl), Rs is H or OH, Ry and R,’ together form a carbonyl (C=O) with the carbon to which they

are attached or R4 and R, form an optionally substituted heterocyclic ring with the diazepam ring atoms

to which they are respectively attached; R3’ and R¢ together form a double bond or may be combinedto

form an optionally substituted heterocyclic ring along with the diazepam ring atoms to which they are

respectively attached. Such basic compounds mayform acid addition salts with pharmaceutically

acceptable acids, such as pharmaceutically acceptable mineral acids and pharmaceutically acceptable

organic acids.
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[0135] Pharmaceutically acceptable mineral acids include HCl, H2SO4, H2SO3, H3PO4, H3PO3, and

others that will be recognized by those of skill in the art. Pharmaceutically acceptable organic acids

include acetic acid, benzoic acid, tartaric acid, citric acid, oxalic acid, maleic acid, malonic acid, etc.

Thus, in some embodiments, the pharmaceutically acceptable acid may be selected from the group

consisting of: 1-hydroxy-2-naphthoic acid, 2,2-dichloroacetic acid, 2-hydroxyethanesulfonic acid, 2-

oxoglutaric acid, 4-acetamidobenzoic acid, 4-aminosalicylic acid, acetic acid, adipic acidascorbic acid

(L), aspartic acid (L), benzenesulfonic acid, benzoic acid, camphoric acid (+), camphor-10-sulfonic acid

(+), capric acid (decanoic acid), caproic acid (hexanoic acid), caprylic acid (octanoic acid), carbonic

acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-disulfonic acid,

ethanesulfonic acid, formic acidfumaric acid, galactaric acid, gentisic acid, glucoheptonic acid (D),

gluconic acid (D), glucuronic acid (D), glutamic acid, glutaric acid, glycerophosphoric acid, glycolic

acid, hippuric acid, hydrobromic acid, hydrochloric acid, isobutyric acid, lactic acid (DL), lactobionic

acid, lauric acid, maleic acid, malic acid (- L), malonic acid, mandelic acid (DL), methanesulfonic acid,

benzenesulfonic acid (besylic acid), naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid,

nicotinic acid, nitric acid, oleic acid, oxalic acid, palmitic acid, pamoic acid, phosphoric acid, proprionic

acid, pyroglutamic acid (- L), salicylic acid, sebacic acid, stearic acid, succinic acid, sulfuric acid,

tartaric acid (+ L), thiocyanic acid, toluenesulfonic acid (p) and undecylenic acid. Other

pharmaceutically acceptable acids may be pharmaceutically acceptable acidic (anionic) polymers or

pharmaceutically acceptable amphoteric polymers. One skilled in the art will recognize that other basic

active pharmaceutical ingredients may be combined with the foregoing acids to produce acid addition

salts. Likewise the person skilled in the art will recognize that in some embodiments it may be

advantageousthat someorall of the added acid be an active pharmaceutical ingredient in its own right.

[0136] In some embodiments, the invention provides nasal compositions comprising one or more acidic

pharmaceutically active ingredients. It is considered well within the ordinary skill in the art to determine

which of the compoundsset for the above are acidic. Such compounds maybeprepared as base addition

salts, e.g. by the addition of one or more mineral bases (e.g. NaOH, KOH, NaHCOs:, Na2zCO3, NH3) or

organic bases.It is considered within the skill in the art to choose a pharmaceutically acceptable base.

[0137] Known benzodiazepine compounds have anxiolytic, anticonvulsant, sedative and/or skeletal

muscle relaxant effect. The term “anticonvulsant” includes treatment of seizures, protection against

seizure, reduction or amelioration of the intensity of seizure, reduction or amelioration of the frequency

of seizure, and/or prevention of the occurrence or re-occurrence of seizure. In this regard, treatment of

seizure includes cessation of an ongoing seizure, reduction in the severity of an ongoing seizure,
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reduction in the duration of an ongoing seizure. Protection against seizure includes forestalling an

oncomingseizure.

Carrier System

[0138] Vitamin E is a class of fat soluble methylated phenols. There are at least eight naturally-

occurring compounds that comprise this class: a-tocopherol, B-tocopherol, y-tocopherol, 5-tocopherol,

a-tocotrienol, B- tocotrienol, y- tocotrienol, and 6- tocotrienol, all of which may be used in the

compositions and methods of the present invention. There are multiple isomers of each of these

compounds,all of which may be used in the compositions and methods of the present invention. There

are also multiple esters of each of these compounds, including tocophersolan, all of which may be used

in the compositions and methodsof the present invention. As used herein, Vitamin E refers to any of the

natural or synthetic tocopherols, tocotrienols, any isomers thereof, any esters thereof, any analogs or

derivatives thereof, or any combinationsthereof.

My, O OH

a-tocopherol

[0139] The compounds that comprise Vitamin E are antioxidants. There is also evidence that they can

prevent, delay the onset of, or ameliorate the symptoms of heart disease, cancer, cataracts, macular

degeneration, glaucoma, Alzheimer’s, and Parkinson’s disease.

[0140] The inventors have found that Vitamin E can provide an effective carrier for benzodiazepine

drugs. In some embodiments, benzodiazepines are soluble, or partially soluble, in Vitamin E. In some

embodiments, Vitamin E may be present as microparticles, nanoparticles, or any combination thereof.

Furthermore, use of Vitamin E can have the added benefit of either avoiding irritation of sensitive

mucosal membranesand/or soothing irritated mucosal membranes.

[0141] Vitamin E is generally classified as hydrophobic, and when usedas a carrier may be limited to

formulations as an emulsion. However, emulsions can have several drawbacks. For instance, they may

be difficult to create and can be highly unstable. Additionally, they can leave an oily film on the surface

of the skin. Thus, to avoid the drawbacks of emulsions, some embodiments of the present invention

comprise solutions of one or more benzodiazepine drugs in Vitamin E and one or more loweralkyl

alcohols or one or more loweralkyl glycols, or any combinationsthereof.
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[0142] Lower alkyl alcohols are those with six or fewer carbon atoms. Thus, any of ethanol, propyl

alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, or any combinations thereof can be

used.

[0143] Lower alkyl glycols are those with six or fewer carbon atoms. Thus, any of ethylene glycol,

propylene glycol, butylene glycol, pentylene glycol, any isomers thereof, or any combinations thereof

can be used.

Additional Excipients

[0144] In some embodiments, a composition comprisesat least one penetration enhancerin addition to a

benzodiazepine drug, a natural or synthetic tocopherol or tocotrienol, and an alcohol or glycol. In some

embodiments, the penetration enhanceris at least one alkyl glycoside. In some embodiments,the alkyl

glycoside refers to any sugar joined to any hydrophobic alkyl, as described in United States patent

number 5,661,130, which is incorporated herein by reference in its entirety. The hydrophobic alkyl can

be any suitable length, for example about 9 to about 24 carbons in length, especially about 10 to about

14 carbons in length. The hydrophobic alkyl can be branched and/orpartially or wholly unsaturated. The

alkyl may be joined to the saccharide core for example through a carbonyl group, whereby an ester

group may be formed. A suitable alkyl glycoside will have the characteristics of being nontoxic,

nonionic, and capable of increasing the absorption of a benzodiazepine drug when it is administered

intranasally as described herein. Exemplary saccharides that may be covalently joined to an alkyl

according to the present invention include glucose, maltose, maltotriose, maltotetrose, sucrose and

trehalose. Exemplary alkyl glycosides that may be employed include octyl-, nonyl-, decyl-, undecyl-,

dodecyl, tridecyl, tetradecyl, pentadecyl, octadecyl a- or B-D-maltoside, -glucoside or sucroside. In

some embodiments, the preferred glycosides include maltose, sucrose or glucose linked by glycosidic

linkage to an alkyl chain of 9, 10, 12, 14, 16, 18 or 20 carbon atoms. Specific excipients that may be

employed in a nasal composition according to the invention include alkylsaccharide is dodecyl

maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose distearate, and/or

combinations of two or more thereof. Alkyl glycosides that are particularly considered useful in

embodiments of the invention include those marketed under the name Intravail® by Aegis Therapeutics,

LLC, San Diego, CA. Other alkyl glycosides may be selected from those having a hydrophile-lipophile

balance (HLB) number of from about 10-20, especially about 11-15. The HLB number may be

determinedas set forth in the publication US2009/0047347, published on 19 February 2009, the entirety

of which, and especially paragraphs [0075]-[0079], is incorporated herein by reference. Where present,

the amount of alkyl glycoside in the composition is sufficient to enhance the absorption of a
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benzodiazepine drug administered by the intranasal route. In some embodiments, the amount ofalkyl

glycoside in the composition is selected so as to enhance absorption of the benzodiazepine drug, while at

the same time not significantly irritating the nasal mucosa. In some embodiments, the amount ofalkyl

glycoside in the composition is in a range of about 0.01% (w/v) to about 1% (w/v). In some

embodiments, the amountof alkyl glycoside in the composition is in a range of about 0.05% (w/v) to

about 0.5% (w/v), or about 0.125% (w/v) to about 0.5% (w/v).

[0145] The term "penetration enhancer", means any material which acts to increase absorption across

the mucosa and/or increases bioavailability. In some embodiments, such materials include mucolytic

agents, degradative enzymeinhibitors and compounds which increase permeability of the mucosal cell

membranes. Whether a given compound is an “enhancer” can be determined by comparing two

formulations comprising a non-associated, small polar molecule as the drug, with or without the

enhancer, in an in vivo or good model test and determining whether the uptake of the drug is enhanced

to a clinically significant degree. The enhancer should not produce any problems in terms of chronic

toxicity because in vivo the enhancer should be non-irritant and/or rapidly metabolized to a normalcell

constituent that does not have any significant irritant effect.

[0146] In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholines that have

different acyl groups as well as lyso compounds produced from phosphatidylethanolamines and

phosphatidic acid which have similar membrane modifying properties may be used. Acyl carnitines(e.g.

palmitoyl-dl-carnitine-chloride) is an alternative. In some embodiments, a suitable concentration is from

0.02 to 20% (w/v).

[0147] In some embodiments, enhancing agents that are appropriate include chelating agents (EGTA,

EDTA,alginates), surface active agents (especially non-ionic materials), acyl glycerols, fatty acids and

salts, tyloxapol and biological detergents listed in the SIGMA Catalog, 1988, page 316-321 (which is

incorporated herein by reference). Also agents that modify the membrane fluidity and permeability are

appropriate such as enamines (e.g. phenylalanine enamine of ethylacetoacetate), malonates (e.g.

diethyleneoxymethylene malonate), salicylates, bile salts and analogues and fusidates. Suitable

concentrations are up to 20% (w/v).

[0148] Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benzodiazepine drug, one or more natural or synthetic tocopherols or

tocotrienols, or any combinations thereof, in an amount from about 30% to about 95% (w/w); one or

more alkyl glycosides; and one or more alcohols or glycols, or any combinations thereof, in an amount
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from about 10% to about 70% (w/w), in a pharmaceutically-acceptable formulation for administration to

one or more nasal mucosal membranesof a patient. In some embodiments, the alkyl glycoside is an

Intravail® brand alkyl glycoside. In some embodiments, the alkyl glycoside is dodecyl maltoside,

tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose distearate, and/or a

combination of two or more thereof. In some embodiments, the alkyl glycoside is dodecyl maltoside. In

some embodiments, the alkyl glycoside is tetradecyl maltoside. In some embodiments, the alkyl

glycoside is sucrose dodecanoate. In some embodiments, the alkyl glycoside is sucrose monostearate. In

some embodiments, the alkyl glycoside is sucrose distearate. In some embodiments, the alkyl glycoside

is a combination of two or more of dodecyl maltoside, tetradecyl maltoside, sucrose dodecanoate,

sucrose monostearate, or sucrose distearate.

[0149] Thus, in some embodiments, the invention provides a pharmaceutical composition for nasal

administration comprising: a benzodiazepine drug, which benzodiazepine drug comprises

microparticles, nanoparticles or both, one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); one or more alkyl glycosides;

and one or more alcohols or glycols, or any combinations thereof, in an amount from about 10% to

about 70% (w/w), in a pharmaceutically-acceptable formulation for administration to one or more nasal

mucosal membranesofa patient. In some embodiments, the alkyl glycoside is an Intravail® brand alkyl

glycoside. In some embodiments,the alkyl glycoside is dodecyl maltoside, tetradecyl maltoside, sucrose

dodecanoate, sucrose monostearate, sucrose distearate, and/or a combination of two or more thereof. In

some embodiments, the alkyl glycoside is dodecyl maltoside. In some embodiments, the alkyl glycoside

is tetradecyl maltoside. In some embodiments, the alkyl glycoside is sucrose dodecanoate. In some

embodiments, the alkyl glycoside is sucrose monostearate. In some embodiments, the alkyl glycoside is

sucrose distearate. In some embodiments, the alkyl glycoside is a combination of two or more of

dodecyl maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, or sucrose

distearate.

Mucosal Membrane Preparations

[0150] Mucosal membrane preparations are generally administered in metered sprays having volumes of

less than 250 uL, preferably less than 150 wL, and ideally from 25 to 100 pL. Although not prohibited in

this invention, administration of volumes larger than about 300 wL per dose usually exceeds the

absorption capacity of the membranes. This results in a large portion of the pharmaceutically-active

ingredient beinglost.
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[0151] The dosage volumeofpreparations, in particular nasal preparations, preferably ranges from 25 to

100 uL. Volumes in excess of the aforementioned ranges may bypass the sinuses and flow down the

back of the throat where the excess is swallowed.

Alprazolam

[0152] The dosage of alprazolam varies by indication, howeverit is expected that a therapeutic dose will

be in the range of about 0.5 to about 4, preferably about 1 to about 2 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Alprazolam may be manufactured using the process disclosed in United States patent 3,987,052, which

is incorporated herein by referenceinits entirety.

[0153] As a nasal formulation, alprazolam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, alprazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays

Diazepam

[0154] The dosage of diazepam may vary by indication, howeverit is expected that a therapeutic dose

will be in the range of about 1 to about 20, preferably about 2 to about 10 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Diazepam

may be manufactured using the process disclosed in one of United States patents 3,371,085, 3,109,843,

3,136,815 or 3,102,116, each of which is incorporated herein by referenceinits entirety.

[0155] As a nasal formulation, diazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, diazepam is administered in 50 to 150 uwL, especially about 100 wL, metered

sprays.

Flurazepam

[0156] The dosage of flurazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 5 to 40, preferably about 20 to about 35 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Flurazepam may be manufactured using the process disclosed in United States patent 3,567,710 or

3,299,053, each of which is incorporated herein by referenceinits entirety.

[0157] As a nasal formulation, flurazepam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, flurazepam is administered in 50 to 150 uL, especially about 100 pL,

metered sprays.

Lorazepam
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[0158] The dosage of Lorazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Lorazepam

may be manufactured using the process disclosed in United States patent 3,296,249, which is

incorporated herein by referencein its entirety.

[0159] As a nasal formulation, lorazepam may be administered in 25 to 250 wL metered sprays. In some

preferred embodiments, lorazepam is administered in 50 to 150 uL, especially about 100 uL, metered

sprays.

Medazepam

[0160] The dosage of medazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Medazepam may be manufactured using the process disclosed in United States patent 3,243,427, which

is incorporated herein by referenceinits entirety.

[0161] As a nasal formulation, medazepam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, medazepam is administered in 50 to 150 uL, especially about 100 pL,

metered sprays.

Mexazolam

[0162] The dosage of mexazolam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Mexazolam may be manufactured using the process disclosed in United States patent 3,722,371, which

is incorporated herein by referenceinits entirety.

[0163] As a nasal formulation, mexazolam may be administered in 25 to 250 uwL metered sprays. In

some preferred embodiments, mexazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays.

Midazolam

[0164] The dosage of midazolam varies by indication, howeverit is expected that a therapeutic dose will

be in the range of about 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Midazolam
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may be manufactured using the process disclosed in one of United States patents 4,280,957 or

5,831,089, each of which is incorporated herein by referenceinits entirety.

[0165] As a nasal formulation, midazolam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, midazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays.

Temazepam

[0166] The dosage of temazepam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 1 to about 50, preferably about 5 to about 30 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Temazepam may be manufactured using the process disclosed in United States patent 3,340,253 or

3,374,225, each of which is incorporated herein by reference inits entirety.

[0167] As a nasal formulation, temazepam may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, temazepam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays.

Formulation

[0168] Some embodiments comprise administering to one or more mucosal membranesof a patient a

therapeutically effective amount of one or more benzodiazepine drugs, or pharmaceutically-acceptable

salts thereof. Some embodiments of the composition disclose a composition comprising one or more

benzodiazepine drugs or pharmaceutically-acceptable salts thereof in a concentration up to about 600

mg/mL. Other compositions disclose a composition comprising one or more benzodiazepine drugs or

pharmaceutically-acceptable salts thereof in a concentration of about 10 mg/mLupto about 250 mg/mL.

Further, some embodiments disclose a composition comprising one or more benzodiazepine drugs or

pharmaceutically-acceptable salts thereof in a concentration of about 20 mg/mL up to about 50 mg/mL.

[0169] Some embodiments disclose a carrier system that is about 50% to about 90% (w/w) Vitamin E

and about 10% to about 50% (w/w) loweralcohol or lower alkyl glycol, or any combinations thereof.

Some embodiments disclose a carrier system that is about 65% to about 75% (w/w) Vitamin E and about

25% to about 35% (w/w) lower alkyl alcohol or lower alkyl glycol, or any combinations thereof.

Further, some embodiments disclose a carrier system that is about 70% (w/w) Vitamin E and about 30%

(w/w) loweralkyl alcohol or lower alkyl glycol, or any combinationsthereof.

[0170] Some embodiments of the invention provide a method of administering the benzodiazepine drug

composition to a patient. The preferred embodiment comprises use of diazepam. Some embodiments of

the method disclose a dosage level of diazepam of about 1.0 mg to about 20.0 mg until achievement of
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the desired result. Other dosage levels disclose a dosage level of about 2.0 mg to about 15.0 mg until the

desired result is achieved. Some embodiments disclose a dosage level of about 5.0 mg to about 10.0 mg

until the desired result is achieved.

[0171] In some embodiments of the method, the dosage volume ranges from about 10 uL to about 200

uL. In some embodiments, the dosage volume ranges from about 20 uL to about 180 wL. Further, some

embodiments disclose a dosage volume of about 50 wL to about 140 wL. In some embodiments, the

dosage volumeis 50 wL, 75 wL or 100 uL pernostril.

Formulation Process

[0172] In some embodiments, the composition for nasal administration is substantially free of

benzodiazepine microparticles, nanoparticles or combinations thereof. In some embodiments, the

composition is made by slowly warmingor heating the Vitamin E until it is liquefied. Next, the one or

more benzodiazepine drugs are added. The mixture is stirred and heated until the one or more

benzodiazepine drugs dissolve or are substantially dissolved. Next, the one or more alcohols or glycols,

or any combinations thereof, are added to the composition. This composition is stirred until a less

viscous composition is achieved.

[0173] The formulation process may be adjusted to take into consideration variations in the formulation.

For example, as depicted in Figure 4, formulations comprising both benzyl alcohol and ethanol may be

formulated by first combining Vitamin E, benzyl alcohol and ethanol (e.g., dehydrated alcohol, USP),

 mixing until the ingredients are homogenous, heating the mixture to about 45°C (42°C), adding alkyl

glocoside and mixing until the alkyl glycoside is dissolved and the solution is homogenous, adding

benzodiazepine (e.g, diazepam) while maintaining the mixture at about 45 °C, cooling the solution to

 about 25°C (+2°C) and adding ethanol (Q.S.) to achieve the final target weight of solution, mixing well

to assure homogeneity. Solutions manufactured according to this process may be formulated in different

concentrations of diazepam. For example, some embodiments of the invention include diazepam

formulations summarized in the following table. While diazepam is used as an illustration in Figure 4

and the following table, any benzodiazepines may also be used, such as alprazolam, brotizolam,

chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,

flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam,
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prazepam, quazepam,triazolam, temazepam, loprazolam, any pharmaceutically-acceptable salts thereof,

and any combinationsthereof.

[0174] NRL-1 Quantitative Composition. In some embodiments, the formulations are for nasal

 

administration.

Solution Concentration

Component
50mg/mL 75 mg/mL 100 mg/mL

Vitamin E 56.47 mg 56.47 mg 56.47 mg

Benzyl alcohol 10.50 mg 10.50 mg 10.50 mg

Diazepam 5.00 mg 7.50 mg 10.00 mg

Intravail A3® 0.25 mg 0.25 mg 0.25 mg

Dehydrated ethanol q.s. to 100uL q.s. to 100nL q.s. to 100nL

    
[0175] In some embodiments, the aforementioned formulations are sterile solutions with a bacteria

count of 10 below the allowable level on a per mL basis. Additionally, pathogens are preferably absent.

In some embodiments,the solutionsare self-preserving, self-sterile or both.

[0176] In some embodiments, the benzodiazepine drug is formulated as a microparticulate and/or

nanoparticulate suspension of the benzodiazepine. Preparation of microparticulate and nanoparticulate

benzodiazepine may be accomplished by methods such as milling, etc. Such methods are knownto those

skilled in theart.

[0177] Figure 5 depicts one embodimentof a process of manufacturing a suspension of benzodiazepine

according to the instant invention. First, the benzodiazepine (e.g., diazepam) is sieved to produce a

micronized benzodiazepine (e.g., diazepam). The micronized benzodiazepine (e.g., diazepam) is then

split into two intermediates products - Diazepam A (high pressure) is a small particle size (mean particle

size < 2000 nm) and Diazepam B (low pressure) is a large particle size (mean particle diameter > 2000

nm). After in-process testing, the two intermediate products are combined with one or more excipients

in correct proportions to produce a bimodal particle suspension having a pre-selected mean particle

diameter, which in some embodimentsis greater than 2000 nm. In some embodiments, the excipients are

prepared according to the second columnin Figure 5, e.g. by first combining propylene glycol, water

and vitamin E polyethylene glycol succinate to form a mixture and heating the mixture until the

ingredients are dissolved, then adding methylparaben, propyl paraben and Intravail™ (alkyl glycoside)

to the mixture and mixing until the newly added ingredients are dissolved, and finally cooling the

 mixture, e.g. to 25°C + 2°C. The excipients can then be combined with Micronized Diazepam A and
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Micronized Diazepam B and mixed vigorously to disperse the micronized Diazepam to form the

suspension. Next, povidoneis added to the mixture, which is mixed until the povidoneis fully dissolved.

Finally, the suspension is broughtto its final target weight with purified water and mixed well to achieve

homogeneity. The final product can then befilled into suitable containers. In some embodiments, 3 mL

may befilled into 4 mL amber glass vials with PTFE lined phenolic closures, though other containers

are of course possible and contemplated within the scope of the invention. As diazepam is depicted in

Figure 5 as an exemplary benzodiazepine, any benzodiazepines, such as alprazolam, brotizolam,

chlordiazepoxide, clobazam, clonazepam, clorazepam, demoxazepam, diazepam, flumazenil,

flurazepam, halazepam, midazolam, nordazepam, medazepam, nitrazepam, oxazepam, lorazepam,

prazepam, quazepam,triazolam, temazepam, loprazolam, any pharmaceutically-acceptable salts thereof,

and any combinations thereof may also be employed.

[0178] In some embodiments, the aforementioned formulations are sterile suspensions with a bacteria

count of 10 below the allowable level on a per mL basis. Additionally, pathogens are preferably absent.

In some embodiments, the suspensionsare self-preserving, self-sterile or both.

[0179] In some embodiments, the benzodiazepine drug is formulated as a solution. It is considered an

aspect of the invention that employment of microparticulate and/or nanoparticulate benzodiazepine drug

during the process of preparing the formulation, can improve the overall solubility of the benzodiazepine

drug in the solvent system.

Additional Active and Inactive Ingredients

[0180] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional ingredient in the composition selected from active ingredients. By way of non-

limiting example, such active ingredients include insulin, calcitonins (for example porcine, human,

salmon, chicken, or eel) and synthetic modifications thereof, enkephalins, LHRH and analogues

(Nafarelin, Buserelin, Zolidex), GHRH (growth hormone releasing hormone), nifedipin, THF (thymic

humoral factor), CGRP (calcitonin gene related peptide), atrial natriuretic peptide, antibiotics,

metoclopramide, ergotamine, Pizotizin, nasal vaccines (particularly HIV vaccines, measles, rhinovirus

Type 13 and respiratory syncitial virus), pentamidine, CCK (Cholecystikinine), DDVAP, Interferons,

growth hormone(solatotropir polypeptides or their derivatives (preferably with a molecular weight from

1000 to 300000), secretin, bradykinin antagonists, GRF (Growth releasing factor), THF, TRH

(Thyrotropin releasing hormone), ACTH analogues, IGF (Insulin like growth factors), CGRP (Calcitorin

gene related peptide) Atrial Natriuretic peptide, Vasopressin and analogues (DDAVP, Lypressin),
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Metoclopramide, Migraine treatment (Dihydroergotamine, Ergometrine, Ergotamine, Pizotizin), Nasal

Vaccines (Particularly AIDS vaccines) FACTOR VIII, Colony Stimulating factors, G-CSF (granulocyte-

colony stimulating factor), EPO (Erythropoitin) PTH (Parathyroid hormone) or pharmaceutically

acceptable salts or combinationsthereof.

[0181] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional ingredient in the composition selected from other anticonvulsants. By way of

non-limiting example, such active ingredients include: paraldehyde; aromatic allylic alcohols (such as

stiripentol); barbiturates (e.g. phenobarbitol, primidone, methylphenobarbital, metharbital and

barbexaclone); bromides (such as potassium bromide); carbamates (such as felbamate); carboxamides

(such as carbamazepine and oxcarbazepine); fatty acids (such as valproic acid, sodium valproate, and

divalproex sodium, vigabatrin, progabide, tiagabine); fructose, topiramate, Gaba analogs (e.g.

gabapentin and pregabalin); hydantoins (e.g. ethotoin, phenytoin, mephenytoin and fosphenytoin);

oxazolidinediones (such as paramethadione, trimethadione, ethadione); propionates (e.g. beclamide),

pytimidinediones (e.g. primidone); pyrrolidines (e.g. brivaracetam, levetiracetam and seletracetam);

succinimides (e.g. ethosuximide, phensuximide and mesuximide); sulfonamides (e.g. acetazolamide,

sulthiame, methazolamide and zonisamide); triazines (such as lamotrigine); ureas (such as pheneturide,

phenacemide); valproylamides (such as valpromide and valnoctamide); as well as other anticonvulsants

or pharmaceutically acceptable salts or combinationsthereof.

[0182] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional ingredient in the composition selected from other anticonvulsants. By way of

non-limiting example, such active ingredients include: antibiotics and antimicrobial agents such as

tetracyline hydrochloride, leucomycin, penicillin, penicillin derivatives, erythromycin, gentamicin,

sulphathiazole and nitrofurazone; local anaesthetics such as benzocaine; vasoconstrictors such as

phenylephrine hydrochloride, tetrahydrozoline hydrochloride, naphazoline nitrate, oxymetazoline

hydrochloride and tramazoline hydrochloride; cardiotonics such as digitalis and digoxin; vasodilators

such as nitroglycerine and papaverine hydrochloride; antiseptics such as chlorhexidine hydrochloride,

hexylresorcinol, dequalintumchloride and ethacridine; enzymes such as lysozymechloride, dextranase;

bone metabolism controlling agents such as vitamin D, active vitamin D and vitamin C; sex hormones;

hypotensives; sedatives; anti-tumor agents; steroidal anti-inflammatory agents such as hydrocortisone,

prednisone, fluticasone, prednisolone, triamcinolone, triamcinolone acetonide, dexamethasone,

betamethasone, beclomethasone, and beclomethasone dipropionate; non-steroidal anti-inflammatory

agents such as acetaminophen, aspirin, aminopyrine, phenylbutazone, medanamic acid, ibuprofen,
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diclofenac sodium, indomethacine, colchicine, and probenocid; enzymatic anti-inflammatory agents

such as chymotrypsin and bromelain seratiopeptidase; anti-histaminic agents such as diphenhydramine

hydrochloride, chloropheniramine maleate and clemastine; anti-allergic agents and antitussive-

expectorant antasthmatic agents such as sodium chromoglycate, codeine phosphate, and isoproterenol

hydrochloride or pharmaceutically acceptable salts or combinationsthereof.

[0183] Additionally, some embodiments of the compositions and methods of using the compositions

comprise an additional inactive ingredient in the composition. By way of non-limiting example, minor

amounts of ingredients such asstabilizers, coloring agents, pH adjusters, buffering agents, preservatives

such as agents which mayprevent degradation, wetting agents, and flavoring agents mayalso be present.

Examples of coloring agents include B-carotene, Red No. 2 and Blue No. 1. Examples of preservatives

include stearic acid, ascorbyl stearate and ascorbic acid. Examples of corrigents include menthol and

citrus perfume.

[0184] In some embodiments, the drug delivery system of the invention may advantageously comprise

an absorption enhancer. The term “enhancer”, means any material which acts to increase absorption

across the mucosa and/or increases bioavailability. In some embodiments, such materials include

mucolytic agents, degradative enzyme inhibitors and compounds which increase permeability of the

mucosal cell membranes. Whether a given compoundis an “enhancer” can be determined by comparing

two formulations comprising a non-associated, small polar molecule as the drug, with or without the

enhancer, in an in vivo or good model test and determining whether the uptake of the drug is enhanced

to a clinically significant degree. The enhancer should not produce any problems in terms of chronic

toxicity because in vivo the enhancer should be non-irritant and/or rapidly metabolized to a normalcell

constituent that does not have any significant irritant effect.

[0185] In some embodiments, preferred enhancing materials lysophospholipids, for example

lysophosphatidylcholine obtainable from egg or soy lecithin. Other lysophosphatidylcholines that have

different acyl groups as well as lyso compounds produced from phosphatidylethanolamines and

phosphatidic acid which have similar membrane modifying properties may be used. Acyl carnitines(e.g.

palmitoyl-dl-carnitine-chloride) is an alternative. In some embodiments, a suitable concentration is from

0.02 to 20% (w/v).

[0186] In some embodiments, enhancing agents that are appropriate include chelating agents (EGTA,

EDTA,alginates), surface active agents (especially non-ionic materials), acyl glycerols, fatty acids and

salts, tyloxapol and biological detergents listed in the SIGMA Catalog, 1988, page 316-321 (which is

incorporated herein by reference). Also agents that modify the membrane fluidity and permeability are
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appropriate such as enamines (e.g. phenylalanine enamine of ethylacetoacetate), malonates (e.g.

diethyleneoxymethylene malonate), salicylates, bile salts and analogues and fusidates. Suitable

concentrations are up to 20% (w/v).

[0187] In some embodiments, the invention takes advantage of delivery of a drug incorporated into or

onto a bioadhesive microsphere with an added pharmaceutical adjuvant applies to systems that contain

active drug and mucolytic agent, peptidase inhibitors or non-drug polypeptide substrate singly or in

combination. Suitably mucolytic agents are thiol-containing compounds such as N-acetylcysteine and

derivatives thereof. Peptide inhibitors include actinonin, amastatin, bestatin, chloroacetyl-HOLeu-Ala-

Gly-NH.sub.2, diprotin A and B, ebelactone A and B, E-64, leupeptin, pepstatin A, phisphoramidon, H-

Thr-(tBu)-Phe-Pro-OH, aprotinin, kallikrein, chymostatin, benzamidine, chymotrypsin and trypsin.

Suitable concentrations are from 0.01 to 10% (w/v). The person skilled in the art will readily be able to

determine whether an enhancer should be included.

Administration

[0188] In some embodiments, the administration of the composition comprises administering at least a

portion of the therapeutically effective amount of the composition onto at least one mucosal membrane.

In some embodiments, the administration of the composition comprises spraying at least a portion of the

therapeutically effective amount of the composition into at least one nostril. In some embodiments, the

administration of the composition comprises spraying at least a portion of the therapeutically effective

amount of the composition into each nostril. In some embodiments, the administration of the

composition comprises spraying a first quantity of the composition into the first nostril, spraying a

second quantity of the composition into a second nostril, and optionally after a pre-selected time delay,

spraying a third quantity of the composition into the first nostril. Some embodiments further comprise,

optionally after a pre-selected time delay, administering at least a fourth quantity of the composition to

the second nostril.

Alprazolam

[0189] The dosage of alprazolam varies by indication, howeverit is expected that a therapeutic dose will

be in the range of about 0.5 to about 4, preferably about 1 to about 2 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Alprazolam may be manufactured using the process disclosed in United States patent 3,987,052, which

is incorporated herein by referenceinits entirety.

[0190] As a nasal formulation, alprazolam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, alprazolam is administered in 50 to 150 uL, especially about 100 uL,
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metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

Diazepam

[0191] The dosage of diazepam may vary by indication, howeverit is expected that a therapeutic dose

will be in the range of about 1 to about 20, preferably about 2 to about 10 mg per dose, from 1 to 8,

preferably from 2 to 8, and in somepreferred embodiments about 4 to about 6 times per day. Diazepam

may be manufactured using the process disclosed in one of United States patents 3,371,085, 3,109,843,

3,136,815 or 3,102,116, each of which is incorporated herein by referenceinits entirety.

[0192] As a nasal formulation, diazepam may be administered in 25 to 250 uL metered sprays. In some

preferred embodiments, diazepam is administered in 50 to 150 uwL, especially about 100 wL, metered

sprays. In some embodiments, a first metered spray is applied to a first nostril and if necessary a second

metered spray is applied to a second nostril. In some optional embodiments, a third metered spray is

applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second nostril.

In some embodiments, additional metered sprays are applied to alternating nostrils until the full target

therapeutic dose has been administered to the patient. In some embodiments,there is a time increment of

from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between applications

of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal mucosa and

enter the blood stream. Multiple applications of metered sprays to each nostril, optionally separated by a

time interval, allows administration of a full therapeutic dose in increments small enough to permit full

absorption of the benzodiazepine drug into the blood stream and avoid loss of drug downthe back ofthe

throat.

Flurazepam
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[0193] The dosage of flurazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 5 to 40, preferably about 20 to about 35 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Flurazepam may be manufactured using the process disclosed in United States patent 3,567,710 or

3,299,053, each of which is incorporated herein by referenceinits entirety.

[0194] As a nasal formulation, flurazepam may be administered in 25 to 250 L metered sprays. In

some preferred embodiments, flurazepam is administered in 50 to 150 uL, especially about 100 pL,

metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

Lorazepam

[0195] The dosage of Lorazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Lorazepam

may be manufactured using the process disclosed in United States patent 3,296,249, which is

incorporated herein by referencein its entirety.

[0196] As a nasal formulation, lorazepam may be administered in 25 to 250 wL metered sprays. In some

preferred embodiments, lorazepam is administered in 50 to 150 uL, especially about 100 uL, metered

sprays. In some embodiments, a first metered spray is applied to a first nostril and if necessary a second

metered spray is applied to a second nostril. In some optional embodiments, a third metered spray is

applied to the first nostril. In some embodiments, a fourth metered spray is applied to the second nostril.

In some embodiments, additional metered sprays are applied to alternating nostrils until the full target

therapeutic dose has been administered to the patient. In some embodiments,there is a time increment of

from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between applications
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of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal mucosa and

enter the blood stream. Multiple applications of metered sprays to each nostril, optionally separated by a

time interval, allows administration of a full therapeutic dose in increments small enough to permit full

absorption of the benzodiazepine drug into the blood stream and avoid loss of drug downthe back ofthe

throat.

Medazepam

[0197] The dosage of medazepam varies by indication, howeverit is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Medazepam may be manufactured using the process disclosed in United States patent 3,243,427, which

is incorporated herein by referenceinits entirety.

[0198] As a nasal formulation, medazepam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, medazepam is administered in 50 to 150 uL, especially about 100 pL,

metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

Mexazolam

[0199] The dosage of mexazolam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 0.1 to about 10, preferably about 0.2 to about 1 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Mexazolam may be manufactured using the process disclosed in United States patent 3,722,371, which

is incorporated herein by referenceinits entirety.

[0200] As a nasal formulation, mexazolam may be administered in 25 to 250 uwL metered sprays. In

some preferred embodiments, mexazolam is administered in 50 to 150 uL, especially about 100 uL,
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metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

Midazolam

[0201] The dosage of midazolam varies by indication, howeverit is expected that a therapeutic dose will

be in the range of about 0.1 to about 20, preferably about 0.2 to about 10 mg per dose, from | to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day. Midazolam

may be manufactured using the process disclosed in one of United States patents 4,280,957 or

5,831,089, each of which is incorporated herein by referenceinits entirety.

[0202] As a nasal formulation, midazolam may be administered in 25 to 250 wL metered sprays. In

some preferred embodiments, midazolam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

Temazepam
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[0203] The dosage of temazepam varies by indication, however it is expected that a therapeutic dose

will be in the range of about 1 to about 50, preferably about 5 to about 30 mg per dose, from 1 to 8,

preferably from 2 to 8, and in some preferred embodiments about 4 to about 6 times per day.

Temazepam may be manufactured using the process disclosed in United States patent 3,340,253 or

3,374,225, each of which is incorporated herein by reference inits entirety.

[0204] As a nasal formulation, temazepam may be administered in 25 to 250 uL metered sprays. In

some preferred embodiments, temazepam is administered in 50 to 150 uL, especially about 100 uL,

metered sprays. In some embodiments,a first metered spray is applied toafirst nostril and if necessary a

second metered spray is applied to a second nostril. In some optional embodiments, a third metered

spray is applied to thefirst nostril. In some embodiments, a fourth metered spray is applied to the second

nostril. In some embodiments, additional metered sprays are applied to alternating nostrils until the full

target therapeutic dose has been administered to the patient. In some embodiments, there is a time

increment of from several seconds to 5 minutes, preferably about 10 seconds to about 1 minute, between

applications of benzodiazepine drug to the same nostril. This allows time for the drug to cross the nasal

mucosa and enter the blood stream. Multiple applications of metered sprays to each nostril, optionally

separated by a time interval, allows administration of a full therapeutic dose in increments small enough

to permit full absorption of the benzodiazepine drug into the blood stream and avoid loss of drug down

the back ofthe throat.

[0205] Those skilled in the art will be aware that a systematic, therapeutically effective amount of

benzodiazepine drugs for treating the aforementioned disorders will vary with age, size, weight, and

general physical condition of the patient as well as the severity of the disease. Frequency of

administration will likewise vary with the formulation of the composition and it can be adjusted so that

any suitable numberof doses per day may be used.

Examples

[0206] The invention will now beillustrated with reference to the following illustrative, non-limiting

examples.

Example 1

[0207] A pharmaceutical composition comprising diazepam is prepared.It is formulated as a solution to

be delivered via a nasal delivery device. The composition is used to treat or prevent seizures associated

with epilepsy in adults. Treatment is administered either before or after a seizure has begun. If the
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patient is seizing, it is administered as 1 puff from any nasal delivery device (1 puff at 5.0 mg/puff (5.0

mg/0.1 mL and 0.1 mL/puff)) every 5 minutes until cessation of the seizure. However, it can be given as

1 puff per nostril in each nostril (2 puffs at 2.5 mg/puff (5.0 mg/0.1 mL and 0.05 mL/puff)) every 5

minutes until cessation of the seizure. The composition according to this example is set forth in the

followingtable.

Table 1-1

5.0 mg/0.1mL Diazepam

70.0 mg a-tocopherol

0.1 mL ethanol (qs ad to 0.1 mL)

Example 2

[0208] A pharmaceutical composition comprising diazepam is prepared.It is formulated as a solution to

be delivered via a nasal delivery device. The composition is used to treat or prevent seizures associated

with epilepsy in children. Treatment is administered either before or after a seizure has begun. If the

patient is seizing, it is administered as 1 puff from any nasal delivery device (1 puff at 2.0 mg/puff (2.0

mg/0.1 mL and 0.1 mL/puff)). If the seizure fails to stop another dose may be administered after 5

minutes. However, it can be given as | puff per nostril in each nostril (2 puffs at 1.0 mg/puff (2.0 mg/0.1

mL and 0.05 mL/puff)). If the seizure fails to stop another dose may be administered after 5 minutes.

The composition according to this exampleis set forth in the followingtable.

Table 2-1

2.0 mg/0.1mL Diazepam

70.0 mg a-tocopherol

0.1 mL ethanol (qs ad to 0.1 mL)

Example 3 — Formulation of Diazepam Solutions
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[0209] In general, benzodiazepine solutions may be formulated by combining one or more natural or

synthetic tocopherols or tocotrienols and one or more lower alcohols or glycols and mixing until a

homogeneous mixture is formed, adding the benzodiazepine drug to the homogeneous mixture, heating

and mixing the ingredients until the benzodiazepine is fully dissolved in the homogeneous mixture,

cooling the mixture, and bringing the mixtureto its final mass or volume with loweralcoholor glycol.

[0210] Two different diazepam solutions were formulated by the foregoing process. Vitamin E USP and

dehydrated ethanol USP were combined in the amounts set forth in the following table and mixed to

form a homogeneous mixture. Diazepam in the amounts set forth in the following table was then added

to the homogeneous mixture. The ingredients were heated to 40-45°C with mixing until the diazepam

wasfully dissolved, thereby forming a solution. The solution was cooled to 20-25°C, whereupon the

solution was broughtto its final target weight with dehydrated ethanol USP andthe solution was mixed

thoroughly to assure homogeneity. The solution was then sampled for in-process testing and packaged in

3 mL amberglassvials.

Table 3-1: Diazepam Solutions — 70 mg/mL

Component Solution 00 (65% Vitamin E) Solution 02 (80% Vitamin E)

Concentration (mg/mL) Concentration (mg/mL)

Diazepam USP 70.0 70.0

Vitamin E USP 650.0 800.0

Dehydrated Ethanol USP q.s. to 1 mL q.s. to 1 mL

[0211] Additional solutions of diazepam at varying concentrations are made in a similar manner, by

varying the amount of diazepam and the relative amounts of Vitamin E and ethanol. Other

benzodiazepine solutions are made by substituting one or more benzodiazepines for diazepam. Other

ingredients, such as alkyl glycoside, can be added at a suitable step in the process (e.g. before or

concurrently with the addition of benzodiazepine).

Example 4 -- Formulation of Diazepam Suspensions

[0212] In general, benzodiazepine suspensions are formulated by micronizing benzodiazepine and

combining the benzodiazepine with a carrier. The carrier is prepared by combining one or more lower

alcohols or glycols with water, adding a natural or synthetic tocopherol or tocotrienol, heating the

mixture until the tocopherol or tocotrienol is dissolved, adding one or more parabens and mixing until

the parabens are dissolved and cooling the carrier. Once the benzodiazepine is added to the carrier,
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additional excipients, such as surfactants, can optionally be added and dissolved in the carrier. The

suspensionis then broughtupto its final mass or volume with water.

[0213] Two different diazepam suspensions were formulated by the foregoing general process. Two

different diazepam particle sizes were prepared — A: a small particle size by prepared by high pressure

micronization, and B: a large particle size prepared by low pressure micronization. The carrier was

prepared by combining propylene glycol USP and purified water USP, then adding Vitamin E

Polyethylene Glycols Succinate NF, then mixing and heating the combined ingredients to about 45°C.

Mixing was continued until the Vitamin E Polyethylene Glycol Succinate was fully dissolved. The

carrier was then cooled to 20-25°C. The micronized diazepam (A and B) was then added to the carrier

with vigorous mixing until the diazepam was fully dispersed in the carrier. Polyvinylpyrrolidone

Povidone USP/NF was then added to the mixture and mixed until fully dissolved. The suspension was

then brought up to weight with purified water USP. The suspension was then mixed until homogeneous,

sampled for in-process testing, and packaged in 3 mL amberglass bottles.

Table 4-1: Diazepam Suspension Formulations

Component Suspension 03 Suspension 01

(200 mg/mL Diazepam) (100 mg/mL Diazepam)

Concentration (mg/mL) Concentration (mg/mL)

Diazepam USP 200.00 100.00

Vitamin E Polyethylene 100.0 100.0

Glycol Succinate NF

Methylparaben NF 2.0 2.0

Propylparaben NF 0.5 0.5

Propylene Glycol USP 100.0 100.0

Povidone USP/NF 25.0 25.0

Purified Water USP/EP q.s. to 1 mL q.s. to 1 mL

   
[0214] Additional suspensions of diazepam at varying concentrations are made in a similar manner, by

varying the amount of diazepam and optionally other excipients. Other benzodiazepine suspensions are

made by substituting one or more benzodiazepines for diazepam. Other ingredients, such as alkyl

glycoside, can be addedat a suitable step in the process. For example, an alkylglycoside may be added

to the carrier during compounding of the carrier, or may be added to the suspension mixture

concurrently with or after addition of the povidone.
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Example 5 -- Stability of Diazepam Solutions and Suspensions

[0215] Solutions 00 and 02 (Example 3) and Suspensions 01 and 03 (Example 4) were set up on

stability at 25°C / 60% RH, 30°C / 65% RH and 40°C / 75% RH. One batch each of four different

formulations, packaged in 3-ml vials with screw-top closures, along with corresponding actuators, were

set up at three storage conditions. Theyare listed in Table 1 with their corresponding Particle Sciences

initial sample control numbers.

Table 5-1: Summary of PSI sample control numbers

miners|aa[ae|Formulation # RH RH RH

Solution 00 — 70 083101.01 083101.02 083101.02

65% Vitamin E

Solution 02 — 70 083102.01 083102.02 083102.03

mg/ml solution,
80% vitamin E

Suspension 01 - 083103.01 083103.02 083103.03
100

mg/mi suspension
Suspension 03 - 083104.01 083104.02 083104.03
200

mg/ml suspension

[0216] Samples were tested for spray content uniformity, spray volume, diazepam content, diazepam

 
related substances, and methylparaben and propylparaben assay (suspension samples only). Unit weights

were determined as per USP <755>.

[0217] Summaries of the average assay values andall other results are given in Tables 5-4, 5-5, 5-6 and

5-7. The results for the initial, 1-month and 3-month time points are also shown for comparison.

Individual spray content uniformity results are given in Tables 5-8, 5-9, 5-10, 5-11, 5-12, 5-13, 5-14,

and 5-15.

[0218] In general, all of the assays and the other results are similar to the initial data, with the exceptions

of diazepam related compounds A and B.

-62- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0081



AQUESTIVE  EXHIBIT 1002    page 0082

[0219] Related compound A did not meet the specification of not more than (NMT) 0.01% for some

samples (see Table 2). Related compound A has increased with time and temperature.

Table 5-2: Summary of related compound A TOM results

Solution/Suspension #| 2>©/59% 30°C/65% 40°C/75%
is RH RH RH

specification
. Meets Meets Meets

Solution 02 . . . . . .
specification specification specification

Suspension 01 0.038% 0.046% 0.157%
Suspension 03 0.019% 0.029% 0.081%

[0220] Related compoundB isalso increasing with time and temperature, and now fails specification of

 
NMT 0.1% at 40°C condition for both suspension and one solution formulation. Only formulation 2602

meets all impurity specifications.

Table 5-3: Summary of related compound B T6M results

Solution/Suspension 25°C/60% RH|30°C/65% RH|40°C/75% RH
Solution 00 Meets Meets 0.398%

specification specification

Solution 02 Meets Meets Meets
specification specification specification

Suspension 01 Meets Meets 0.289%
specification specification ,

Suspension 03 Meets: Meets: 0.123%
specification specification ‘

Table 5-4: Summary of Solution 00 results

 
6

mont

h

40°C/

Solution 00,

70m¢g/ml,
65%

Vitamin E

Specifications|Initial   wo Yellow to rt rt rt rt rt rt r r r
Description . . . . . . . . .

orange Amber|soluti  soluti soluti|soluti soluti soluti|soluti  soluti—soluti
solution solution on on on on on on on on on
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Identification
—UV

Assay
Diazepam
(%)

Impurities
(%)

Nordazepam

Related

Compound B

Related

Compound A

Unknown

Total

Microbial

Limits

Fill weight
(g)

Fill volume

(ml)

Spray
delivered

(ul)

Average
Spray
Content (%)

Viscosity
(Pa*s)

 
Conforms to

reference

std. UV and
RT

90.0 to

110.0%

NMT 0.3%

NMT 0.1%

NMT 0.01%

NMT 0.1%

NMT 1.0%

Meets USP

{61}

report results

report results

report results

report results

report results

 
pass

100.1

0.005

ND

0.002

0.011

0.0

pass

1.108

1.192

133.9

95.0

0.14

N/A

100.3

0.002

0.002

0.012

0.0

N/A

1.105

1.189

140.7

101.2

0.086

N/A

93.9

0.014

0.007

0.004

0.014

0.0

N/A

1.111

1.195

146.8

100.4

0.12

N/A

98.8

0.019

0.011

0.02

0.1

N/A

1.112

1.196

140.5

99.4

0.12

N/A

96.3

0.013

0.008

0.002

0.037

0.1

N/A

1.109

1.193

149.1

99.7

0.096

N/A

96.9

0.013

0.016

0.002

0.039

0.1

N/A

1.109

1.193

143.5

94.6

0.14

N/A

101.2

0.013

0.089

0.01

0.047

0.2

N/A

1.113

1.198

139.6

99.4

0.12

N/A

97.5

0.013

0.024

0.005

0.035

0.1

pass

1.103

1.187

131.4

95.7

0.12

N/A

94.6

0.013

0.098

0.058

0.066

0.2

not

tested

1.111

1.195

not

tested

not

tested

0.11

N/A

100.6

0.013

0.398

0.051

0.055

0.5

not

tested

1.109

1.193

136.4

108.7

0.11

“ LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQ are reported in this table for trending

purposes.

Solution 02,

Table 5-5: Summary of Solution 02 results

 70me/ml,

65% Specifica
Vitamin E -tions|Initial

Yellow

Description to
P orange|Amber|Amber Amber Amber|Amber Amber Amber|Amber Amber Amber

sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n sol’n
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Con-

forms to

referenc
e

Identificatio std. UV

n—-UV and RT pass N/A N/A N/A N/A N/A N/A N/A N/A N/A

Assay
Diazepam 90.0 to
(%) 110.0%|100.5 94.9 96.2 103.3 98.0 97.2 99.6 97.0 94.3 100.3

Impurities
(%)

NMT

Nordazepam 0.3% 0.003|0.004 0.005 0.006|0.005 0.005 0.006|0.005 0.004 0.005

Related NMT

Compound B 0.1% ND 0.002 0.003 0.006 0.003 0.005 0.032 0.007 0.020 0.058

Related

Compound|NMT
A|0.01%|0.003|0.002 0.002 0.003|0.002 0.002 0.004|0.003 0.009=0.007

NMT

Unknown|0.1% 0.01 0.012 0.014 0.018|0.019 0.025 0.032|0.014 0.020 0.018

NMT

Total 1.0% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1

Meets

Microbial USP not not

Limits {61} pass N/A N/A N/A N/A N/A N/A pass tested tested

Fill weight report
(g) results|1.135|1.117=1.128 1.123 1.116=1.133 1.137|1.124=1.133 1.127

Fill volume report
(ml) results|1.184|1.165 1.177 1.172|1.164 1.182 1.186|1.172=1.183 1.176

Spray
delivered report not
(nD results|115.0|137.5 137.6 133.1 143.9 136.3 143.8 129.3 tested 124.2

Average
Spray report not
Content (%) results 98.6 97.6 97.7 100.7 98.7 94.7 100.5 95.8 tested 97.1

Viscosity report
(Pa*s) results 0.69 0.68 0.64 0.68 0.63 0.65 0.64 0.61 0.55 0.56
 

(1) LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQare reported in this table for trending

purposes.

Table 5-6: Summary of Suspension 01 results 

1 1 1 3 3 3 6 6 6

month month month|month month month|month month month

Suspension Specifi- 25°C/6. —-30°C/6=40°C/7|25°C/6=30°C/6— 40°C/7|25°C/6=30°C/6=40°C/7
01, 0 5 5 0 5 5 0 5 5

100 mg/ml cations Initial|%RH %RH %RH|%RH %RH %RH|%RH %RH  %RH

Cloudy to|White|White White White|White White White|White pale yellow
white fspersion|dispersi ipersio digoersio|dispersi fiersio digpersio|dispersio yellow —_digpersio
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solution n n n n n n n cispersio n

n

Conforms
to

reference

Identificatio std. UV

n—-UV and RT Pass N/A N/A N/A N/A N/A N/A N/A N/A N/A

Assay
Diazepam 90.0 to
(%) 110.0% 102.8 102.6 100.9 104.3 101.3 101.8 103.6 100.7 104.3 99.4

Impurities
(%)

NMT

Nordazepam 0.3% ND ND ND ND ND ND ND ND ND ND

Related

Compound NMT
B 0.1% ND ND ND 0.004 ND 0.004 0.053 0.005 0.013 0.289

Related

Compound NMT
A 0.01% ND 0.01 0.02 0.034 0.026 0.036 0.08 0.038 0.046 0.157

NMT

Unknown 0.1% 0.008 0.008 0.008 0.008 0.008 0.007 0.007 0.008 0.007 0.018

NMT

Total 1.0% 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.5

Methylparab
en 80.0%-

(%) 115.% 97.7 100.2 92.1 100.3 101.4 100.6 101.6 106.0 103.2 103.2

Propylparab
en 80.0%

(%) 115.0% 100.2 100.5 92.2 99.2 100.6 99 100 98.5 97.6 96.7

Microbial Meets not not

Limits USP {61} Pass N/A N/A N/A N/A N/A N/A pass tested tested

Fill weight report
(g) results 1.254 1.252 1.252 1.244 1.246 1.248 1.247 1.245 1.242 1.235

Fill volume report
(ml) results 1.198 1.196 1.196 1.188 1.191 1.193 1.191 1.190 1.187 1.180

Spray
delivered report not
(ul) results 132.5 131.2 126 123.9 137.6 137.8 136.3 140.0 tested 137.6

Average
Spray report not
Content (%) results 92.2 94.2 91.1 89.9 101.5 100.4 95.3 101.8 tested 95.94

Viscosity report
(Pa*s) results 0.0098|0.0098 0.0092 0.0090|0.0092 0.0093 0.0089|0.0082 0.0080 0.0092
 

(1) LOQ is approximately 0006%, LOD is approximatelyo.002%. Results below LOQare reported in this table for trending

purposes.

-66- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0085



AQUESTIVE  EXHIBIT 1002    page 0086

Suspension
03,

200m¢e/mL

Description

Identificatio
n—-UV

Assay
Diazepam
(%)

Impurities
(%)

Nordazepam

Related

Compound
B

Related

Compound
A

Unknown

Total

Methylparab
en

(%)

Propylparab
en

(%)

Microbial

Limits

Fill weight
(g)

Fill volume

(ml)

Spray
delivered

(ul)

Average
Spray
Content (%)

 
Specification

S

Cloudy to
white

dispersion

Conforms to

reference

std. UV and
RT

90.0 to

110.0%

NMT 0.3%

NMT 0.1%

NMT 0.01%

NMT 0.1%

NMT1.0%

80.0%-

115.%

80.0%

115.0%

Meets USP

{61}

report
results

report
results

report
results

report
results

Initial

White

fgpersion

Pass

100.7

ND

ND

ND

0.008

0.0

93.4

95.6

Pass

1.276

1.186

112.4

82.8

Table 5-7: Summary of Suspension 03 results

White

dispersio

N/A

101.2

ND

ND

0.005

0.008

0.0

101.1

100.2

N/A

1.19

137.4

 
99.3

 
White White

fgpersi fgpersi
n n

N/A N/A

98.9 101.6

ND ND

ND ND

0.01 0.017

0.008 0.008

0.0 0.0

93.8 99.7

94 98.4

N/A N/A

1.259 1.272

1.171 1.183

134.3 119.9

97.3 86.7

-67-

3

month

25°C/6

%RH

N/A

102.6

ND

0.002

0.017

0.008

0.0

101.5

100.1

N/A

1.279

138.9

98.6

3

month

30°C/6

“RH

N/A

103.6

ND

ND

0.012

0.008

0.0

101.6

101.3

N/A

1.279

1.19

139.3

102.3

3

month

40°C/7

%RH

White

dispersio

N/A

103.1

ND

0.023

0.039

0.008

0.1

101.2

99.2

N/A

1.276

1.187

134.3

96.2

 
6

month

25°C/6

%RH

White

dispersio

N/A

100.5

ND

0.002

0.019

0.008

0.0

103.5

97.1

pass

1.280

1.190

149.4

98.2

6

month

30°C/6

%RH

pale
yellow
dispersio

N/A

98.9

ND

0.008

0.029

0.007

0.0

97.2

91.9

not

tested

1.262

1.173

not

tested

not

tested
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6

month

40°C/7

%RH

yellow
dispersio

N/A

100.1

ND

0.123

0.081

0.008

0.2

102.1

95.9

not

tested

1.260

1.172

138.0
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Viscosity report
(Pa*s) results 0.021 0.017 0.017 0.019 0.016 0.016 0.018 0.014 0.013 0.015

(1) LOQ is approximately 0.006%, LOD is approximately 0.002%. Results below LOQ are reportedin this table

for trending purposes.

Table 5-8: Solution 00 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Diazepam

Sample Collected, g Actuated,g§Recovered, mg Recovered

1 0.13061 0.13259 9.59355 97.89

2 0.13217 0.13451 9.78206 99.82

3 0.12365 0.13332 8.85797 90.39

4 0.12761 0.13072 9.39720 95.89

5 0.14702 0.15216 8.91438 90.96

6 0.13414 0.13702 9.22442 94.13

7 0.12959 0.13384 9.84590 100.47

8 0.12367 0.14603 8.88093 90.62

9 0.13367 0.13425 9.92610 101.29

Average 0.13135 0.13716 9.380 95.72

St. Dev. 0.0070 0.0071 0.4309 4.3970

% RSD 5.35 5.20 4.59 4.59

Table 5-9: Solution 00 40°C/75% RH spray content uniformity results

Diazepam %

Weight Weight Recovered, Diazepam

Sample Collected,g Actuated, g mg Recovered

1 0.14139 0.15111 10.57237 107.88

2 0.14731 0.15146 11.62831 118.66

3 0.14489 0.14684 10.94206 111.65

4 0.14237 0.14873 11.94883 121.93

5 0.12188 0.13415 9.78103 99.81

6 0.12756 0.13047 9.78347 99.83

7 0.13549 0.13841 10.4522] 106.66
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8 0.12323 0.12543 9.41177 96.04

9 0.14299 0.14517 11.35701 115.89

Averag 0.13635 0.14131 10.653 108.70

e

St. 0.0097 0.0095 0.8884 9.0649

Dev.

% RSD 7.14 6.76 8.34 8.34

Table 5-10: Solution 02 25°C/60% RHspray content uniformity results

Weight Weight Diazepam % Diazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered

1 0.12280 0.12611 8.88043 90.62

2 0.13318 0.13549 9.55581 97.51

3 0.13260 0.13452 9.71837 99.17

4 0.12064 0.12305 9.48123 96.75

5 0.13215 0.13582 9.34463 95.35

6 0.13559 0.13790 9.48722 96.81

7 0.13158 0.13371 9.43613 96.29

8 0.13357 0.13495 9.79164 99.91

9 0.12165 0.12443 8.84732 90.28

Average 0.12931 0.13178 9.394 95.85

St. Dev. 0.0058 0.0056 0.3303 3.3701

% RSD 4.52 4.25 3.52 3.52

Table 5-11: Solution 02 40°C/75% RH spray content uniformity results

Weight Weight Diazepam % Diazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered

1 0.12336 0.12563 9.02005 92.04

2 0.05723 0.05792 9.43076 96.23

3 0.13554 0.13908 9.93829 101.41
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4 0.13619 0.13679 9.87755 100.79

5 0.13227 0.13414 9.64403 98.41

6 0.13331 0.13515 9.80808 100.08

7 0.13455 0.13844 9.31952 95.10

8 0.13314 0.13736 9.28106 94.70

9 0.13249 0.13387 9.32935 95.20

Average 0.12423 0.12649 9.517 97.11

St. Dev. 0.0254 0.0260 0.3148 3.2119

% RSD 20.45 20.57 3.31 3.31

Table 5-12: Suspension 01 25°C/60% RH spray content uniformity results
 

Weight Weight Diazepam % Diazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered 

1 0.12873 0.12999 12.85366 91.81

2 0.14011 0.14247 13.68122 97.72

3 0.14515 0.14757 14.09449 100.67

4 0.13205 0.13347 14.18775 101.34

5 0.14554 0.14743 14.48202 103.44

6 0.14473 0.14682 14.39897 102.85

7 0.13229 0.13411 14.87853 106.28

8 0.14357 0.14581 14.82712 105.91

9 0.14741 0.14940 14.86732 106.20

Average 0.13995 0.14190 14.252 101.80

St. Dev. 0.0070 0.0074 0.6602 4.7154

% RSD 5.03 5.18 4.63 4.63

Table 5-13: Suspension 01 40°C/75% RHspray content uniformity results
 

Weight Weight Diazepam % Diazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered 

1 0.14411 0.14869 13.04770 93.20
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2 0.14066 0.14151 13.23277 94.52

3 0.13012 0.13485 13.78126 98.44

4 0.14667 0.14879 13.36970 95.50

5 0.14294 0.14338 12.54309 89.59

6 0.13797 0.14253 13.25396 94.67

7 0.13374 0.13594 13.41984 95.86

8 0.12388 0.12559 14.34944 102.50

9 0.13790 0.14011 13.88564 99.18

Average 0.13755 0.14015 13.431 95.94

St. Dev. 0.0073 0.0073 0.5223 3.7310

% RSD 5.28 5.19 3.89 3.89

Table 5-14: Suspension 03 25°C/60% RH spray content uniformity results

Weight Weight Diazepam % Disazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered

1 0.13604 0.13897 25.93418 92.62

2 0.14608 0.14792 26.21721 93.63

3 0.15294 0.15425 30.05570 107.34

4 0.14728 0.14910 25.78804 92.10

5 0.15352 0.15493 26.60721 95.03

6 0.15242 0.15401 29.51030 105.39

7 0.15118 0.15254 28.43104 101.54

8 0.15322 0.15556 28.03664 100.13

9 0.15197 0.15393 26.82906 95.82

Average 0.14941 0.15125 27.490 98.18

St. Dev. 0.0057 0.0053 1.5812 5.6472

% RSD 3.79 3.50 5.75 5.75

Table 5-15: Suspension 03 40°C/75% RH spray content uniformity results

Weight Weight Diazepam % Disazepam

Sample  Collected,g §Actuated,g§Recovered, mg Recovered

-71- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0090



AQUESTIVE  EXHIBIT 1002    page 0091

 

1 0.13574 0.13797 28.14588 100.52

2 0.13639 0.13803 27.04437 96.59

3 0.14082 0.14195 26.78985 95.68

4 0.12962 0.13249 29.07192 103.83

5 0.12518 0.12683 27.39785 97.85

6 0.14423 0.14541 28.50133 101.79

7 0.13922 0.14096 27.34617 97.66

8 0.14146 0.14313 27.17415 97.05

9 0.14902 0.15344 27.20939 97.18

Average 0.13796 0.14002 27.631 98.68

St. Dev. 0.0073 0.0076 0.7642 2.7294

% RSD 5.28 5.43 2.77 2.77

Example 6

[0221] All of the solutions and suspensions described in Examples 3 and 4 are formulated as described

in Examples 3 and 4, with the addition of a suitable amount of an alkyl glycoside, as described herein,

such as dodecyl maltoside, tetradecyl maltoside, sucrose dodecanoate, sucrose monostearate, sucrose

distearate, and/or combinations of two or more thereof, or marketed as Intravail® by Aegis Therapeutics,

San Diego, CA. The solutions and suspensions with added alkyl glycoside may then be put up on

stability as described in Example 5, mutatis mutandis.

Example 7

[0222] The solutions and suspensions of Examples 3, 4 and 6 are evaluated for pharmacokinetics in a

suitable animal model, such as in mice, rats, rabbits or dogs. First each animal (e.g. rabbit) is

administered an amount of a benzodiazepine drug intravenously. The amount of intravenously dosed

benzodiazepine drug is selected to be less, e.g. roughly half, of what is considered an effective dose

administered nasally. For example, the intravenous dose of diazepam administered to rabbits is about

0.05 to about 0.2 mg/kg, e.g. about 0.1 mg/kg. Blood is collected immediately before administration and

at specific time points post-administration. Plasma blood levels of the drug are assayed for each of the

blood samples. After at least a one day washout period, each animal is administered, intranasally, an

amount of a solution or suspension as described in Examples 3, 4 and 6. Blood is collected immediately

before administration and at substantially the same specific time points as the IV dose post-
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administration. Pharmacokinetic curves (blood plasma concentration of drug versus time) are

constructed for the intravenous route of administration and for each of the solutions and suspensions

administered by the intranasal administration route.

[0223] Toxicity is assessed by known means. In particular, histological samples are collected from the

nasal mucosaltissues of the test animals. Other toxological methodsare optionally employed as well.

Example 8

[0224] The solutions and suspensions of Examples 3, 4 and 6 are evaluated for their ability to deliver

drug across the blood brain barrier in a suitable animal model, such as in mice, rats, rabbits or dogs.

Each animal is administered, intranasally, an amount of a solution or suspension as described in

Examples 3, 4 and 6, with the solution or suspension optionally containing an imaging agent, such as a

dye, that may be used as a proxy for determining the ability of the drug to cross the blood brain barrier.

The drug or imaging agent is detected at selected time points after administration of the suspension or

solution to determine how well the drug or imaging agent crosses the blood brain barrier. These results

may be compared with analogous result obtained with an intravenous solution containing the drug or

imaging agent.

Example 9

[0225] The above-described solutions and/or suspensions can be evaluated for pharmacokinetics in

humans. Normal, healthy humantest subjects are administered an amountof the drug intravenously. The

amount chosen for intravenous administration may be any amount, but is conveniently a dose that is

considered effective in treating seizure in humans. For example, an IV dose of diazepam administered to

humans maybe in the range of 1 to 15 mg, e.g. about 7.5 mg. Blood is collected immediately before

administration and at selected time points after administration. Plasma blood levels of the drug are

assayed for each of the blood samples. After at least a one day washout period, each subject is

administered, intranasally, an amount of a solution or suspension as described herein. Blood is collected

immediately before administration and at substantially the same time points after administration as the

intravenous time points. Pharmacokinetic curves (blood plasma concentration of drug versus time) are

constructed for the intravenous and intranasal administration routes.

-73- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0092



AQUESTIVE  EXHIBIT 1002    page 0093

Example 10

[0226] The above-described solutions and/or suspensions can be evaluated for efficacy in a suitable

animal model. Briefly, for each dose of suspension or solution to be tested, a test animal is stimulated

with a seizure inducing stimulus. The stimulus may be light, sound, chemicalor other stimulus effective

to induce seizure in the model animal. Once the animal has begun to seize, a solution or suspension as

described herein is administered intranasally to the animal. The efficacy of the dose of the solution

and/or suspension is evaluated based upon the animal’s response to the test dose. This procedure is

repeated through sufficient iterations, and at sufficient numbers of doses, to identify a dose that is

considered effective to treat seizure by intranasal administration of the drug.

Example 11

[0227] A pharmaceutical composition comprising diazepam was prepared as a composition formulated

as a solution to be delivered via a nasal delivery device. The solution was prepared according to the

procedure outlined in the flow diagram of Figure 4. The ingredients used in the 100 mg/mL diazepam

solution are set forth in Table 11-1, below:

Table 11-1

Ingredient Concentration
(% (w/v))

Diazepam 10.00 % (w/v)
a-tocopherol 56.47 % (w/v)
Ethanol (dehydrated) q.s. ((~18.07) % (w/v))
Intravail A3” 0.25 % (w/v)
Benzyl alcohol 10.50 % (w/v)

*Vitamin E, **Dodecyl maltoside

[0228] A batch of solution of Table 11-1 was prepared and subjected to stability testing at 25°C/60%

R.H. for 12 months. The following table provides stability determinations for this batch at initial, 3

month, 6 month and 12 month time points.

Test Parameter| Initial % Label Claim (100 1 Month 3 Month 6 Month
mg/mL)

Appearance Pale amber to ambersolution|Amber Amber Amber

solution solution solution Diazepam %|103.3 99.5 99.2 99.1

Label Claim
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[0229] A batch of solution of Table 11-1 was prepared and subjected to stability testing at 30°C/65%

R.H.(accelerated conditions) for 12 months. The following table provides stability determinations for

this batch at initial, 1 month and 12 month timepoints.

Initial % Label

Claim (100
mg/mL)
Pale amberto

Test Parameter 1 Month 6 Month

Ambersolution AmbersolutionAppearance

ambersolution

Diazepam %

Label Claim

    
[0230] A batch of solution of Table 11-1 was prepared and subjected to stability testing at 40°C/75%

R.H.(accelerated conditions) for 12 months. The following table provides stability determinations for

this batch at initial, 3 month, 6 month and 12 month timepoints.

Initial % Label 1 Month

Claim (100
mg/mL)
Pale amberto

Test Parameter 3 Month 6 Month

Appearance Ambersolution Ambersolution Ambersolution

ambersolution

Diazepam

Label Claim

 
[0231] The suspension formulation is set forth in Table 11-2, below
 

Cormponent  Puecthin Conacentrativn(mem) 
 

  

 haven

Methyl Paraben

Proyrisne Glycol
Bde pcing oS teydics
Pavadoats

Water
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[0232] A batch of suspension of Table 11-2 was prepared and subjected to stability testing at 25°C/60%

R.H. for 3 months. The following table provides stability determinations for this batch at initial and 3

month time points.

Test Parameter Initial % Label Claim (100 3 Month
mg/mL)
Opaquewhite liquid Opaquewhite liquid

Diazepam % Label Claim|104.4 102.1

[0233] A batch of suspension of Table 11-2 was prepared and subjected to stability testing at 30°C/65%

 
R.H.(accelerated conditions) for 1 month. The following table provides stability determinations for this

batch at initial and 1 month time points.

Test Parameter Initial % Label Claim 1 Month

(100 mg/mL)
Opaque white liquid Opaquewhite liquid

Diazepam % Label Claim|104.4 102.9

[0234] A batch of suspension of Table 11-2 was prepared and subjected to stability testing at 40°C/75%

 
 

R.H.(accelerated conditions) for 3 months. The following table provides stability determinationsfor this

batch at initial, 1 month and 3 month time points.

Test Parameter Initial % Label 1 Month 3 Month

Claim (100 mg/mL)
Appearance Opaque white liquid|Opaque white liquid|White liquid

Diazepam % Label Claim|104.4

  
[0235] A three-period, three-treatment, six-sequence, randomized cross-over study was conducted in

healthy volunteers. For each dose, each volunteer was domiciled for at least 12 hours prior to each dose

and until after a 24 hour pharmacokinetic sample was collected. Single doses of 100 uL of the

pharmaceutical compositions described in Tables 11-1 and 11-2 were administered to each volunteer as

one spray to the left nostril of 100 uL per spray. Pharmacokinetic samples were collected at 22 time

points over 10 days. (PK time points: 2.5, 5, 10, 15, 20, 30 and 45 minutes, 1, 1.5, 2, 4, 12, 24, 36, 48,

72, 96, 144, 192 and 240 hours after each dose.) No serious adverse events were noted. PK data were

compared with those obtained with 5 mg of diazepam administered intravenously. The PK data are

summarized in Table 11-3 and Figures 1-3.

[0236] The solution of Table 11-1 and the suspension of Table 11-2 were found to be well-tolerated

with only mild adverse events reported. The solution of Table 11-1 was further found to have similar

bioavailability to intravenous administration of diazepam (96% of i.v.) The intranasal formulation of
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Table 11-1 exhibited a Tmax of 1.5 hours, a Cmax of approximately 272 ng/mL. These results are

comparable to those reported in the literature for commercially available diazepam gel (Diastat®).

[0237] Solutions similar to those set forth in Table 11-1 can be prepared consisting of: diazepam (5-15

% (w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and

benzyl alcohol (5-15 % (w/v)); diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5 % (w/v)), vitamin

E (50-60 % (w/v)), ethanol (15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)); or diazepam (10 %

(w/v)), dodecyl maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 % (w/v)), ethanol (17-20 % (w/v)) and

benzyl alcohol (10-12 % (w/v)).

[0238] Solutions similar to those set forth in Table 11-1 achieve bioavailability that is from about 80-

125% of that achieved with the same benzodiazepine administered intravenously, e.g. bioavailability

that is from about 90-110% of that achieved with the same benzodiazepine administered intravenously

or about 92.5 to 107.5% that obtained with the same benzodiazepine administered intravenously. Such

solutions may be used in methods oftreating a patient with a disorder which maybetreatable with a

benzodiazepine drug, such as seizure, epileptic seizure and/or breakthrough seizure. In some

embodiments, solutions described herein may be usedto treat a disorder such asis treated with Diastat®

diazepam gel.

[0239] A summary of pharmacokinetic data obtained for the solution and a suspension form of

diazepam is shown belowin Table 11-3:

Table 11-3
 

Summary of Pharmacokinetic Parametersfor intranasal
(16 mag} and IV (4 mag) Olazepam

repair Nasal Np 4eEODRE
 

 
 
 

Paswsmeter

 
[0240] The data collected in the study are further illustrated in Figures 1-3. Figure 1 is a linear scale plot

of the arithmetic mean of the plasma concentration of diazepam after intranasal (IN) administration of
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10 mg of diazepam as the suspension of Table 11-2 and after IN administration of 10 mg of diazepam as

a solution of Table 11-1 compared to intravenous (IV) administration of 5 mg of diazepam. Figure 2 is a

semi-logarithmic scale plot of the same data shownin Figure 1. Figure 3 showsthefirst 24 hours of data

from Figure 1 onalinear scale.

[0241] While preferred embodiments of the present invention have been shown and describedherein,it

will be obvious to those skilled in the art that such embodiments are provided by way of example only.

Numerous variations, changes, and substitutions will now occur to those skilled in the art without

departing from the invention. It should be understood that various alternatives to the embodiments of the

invention described herein may be employedin practicing the invention.It is intended that the following

claims define the scope of the invention and that methods and structures within the scope of these claims

and their equivalents be covered thereby.
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CLAIMS

WHATIS CLAIMEDIS:

1. A pharmaceutical solution for nasal administration consisting of:

(a) a benzodiazepine drug;

(b) one or more natural or synthetic tocopherols or tocotrienols, or any combinations

thereof, in an amount from about 30% to about 95% (w/w);

(c) one or more alcohols or glycols, or any combinationsthereof, in an amount from

about 10% to about 70% (w/w); and

(d) an alkyl glycoside,

in a pharmaceutically-acceptable formulation for administration to one or more nasal mucosal

membranesofa patient.

2. The pharmaceutical solution of claim 1, wherein the benzodiazepine drugis dissolved in the

one or more natural or synthetic tocopherols or tocotrienols, or any combinationsthereof, in an amount

from about 30% to about 95% (w/w); and the one or more alcohols or glycols, or any combinations

thereof, in an amount from about 10% to about 70% (w/w).

3. The pharmaceutical solution of claim 2, wherein the benzodiazepine drugis selected from the

group consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

demoxazepam,diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam,

nitrazepam, oxazepam, lorazepam, prazepam, quazepam,triazolam, temazepam, loprazolam, any

pharmaceutically-acceptable salts thereof, and any combinationsthereof.

4. The pharmaceutical solution of claim 3, wherein the benzodiazepine drug is diazepam,or a

pharmaceutically-acceptable salt thereof.

5. The pharmaceutical solution of claim 1, containing about 1 to about 20 % (w/v) of

benzodiazepine.

6. The pharmaceutical solution of claim 5, containing about 1 to about 20 % (w/v) of diazepam.

7. The pharmaceutical solution of claim 1, wherein the one or more natural or synthetic

tocopherols or tocotrienols are selected from the group consisting of: a-tocopherol, B-tocopherol,y-
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tocopherol, 5-tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 6- tocotrienol, tocophersolan, any

isomersthereof, any esters thereof, any analogs or derivatives thereof, and any combinationsthereof.

8. The pharmaceutical solution of claim 1, wherein the one or more alcohols are selected from

the group consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers

thereof, or any combinationsthereof.

9. The pharmaceutical solution of claim 1, containing two or morealcohols.

10. The pharmaceutical solution of claim 1, containing ethanol (1-25 % (w/v)) and benzyl

alcohol (1-25 % (w/v)).

11. The pharmaceutical solution of claim 1, containing ethanol (10-22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)).

12. The pharmaceutical solution of claim 11, wherein the benzodiazepineis present in the

pharmaceutical solution in a concentration from about 20 mg/mL to about 200 mg/mL.

13. The pharmaceutical solution of claim 1, wherein the one or more natural or synthetic

tocopherols or tocotrienols, or any combinationsthereof, is in an amount from about 45% to about 85%

(w/w).

14. The pharmaceutical solution of claim 13, wherein the one or more natural or synthetic

tocopherols or tocotrienols, or any combinationsthereof, is in an amount from about 50% to about 75%

(w/w).

15. The pharmaceutical solution of claim 1, wherein the one or more alcohols or glycols, or any

combinationsthereof, is in an amount from about 15% to about 55% (w/w).

16. The pharmaceutical solution of claim 15, wherein the one or more alcohols or glycols, or any

combinationsthereof, is in an amount from about 25% to about 40% (w/w).

17. The solution of claim 1, consisting of diazepam (5-15 % (w/v)), alkyl glycoside (0.01-1 %

(w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)).

18. The solution of claim 1, wherein the pharmaceutically-acceptable formulation comprisesat

least about 0.01% (w/w)of an alkyl glycoside.
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19. The solution of claim 18, wherein the pharmaceutically-acceptable formulation about 0.01%

to 1% (w/w)of an alkyl glycoside, such as dodecyl maltoside.

20. The solution of claim 1, consisting essentially of diazepam, vitamin E, ethanol, benzyl

alcohol and dodecyl maltoside.

21. Thesolution of claim 20, consisting of diazepam, vitamin E, ethanol, benzyl alcohol and

dodecyl maltoside.

22. The solution of claim 21, consisting of about 56.47% (w/v) vitamin E, about 10.5 %

(w/v) benzyl alcohol, about 10 % (w/v) diazepam, about 0.25 % (w/v) dodecyl maltoside, q.s.

dehydrated ethanol.

23. A method oftreating a patient with a disorder which maybetreatable with a

benzodiazepine drug, comprising: administering to one or more nasal mucosal membranesofa patient a

pharmaceutical solution for nasal administration consisting of a benzodiazepine drug, one or more

natural or synthetic tocopherols or tocotrienols, or any combinationsthereof, in an amount from about

30% to about 95% (w/w); one or more alcohols or glycols, or any combinationsthereof, in an amount

from about 10% to about 70% (w/w); and an alkyl glycoside.

24. The method of claim 23, wherein the benzodiazepine drugis dissolved in the one or more

natural or synthetic tocopherols or tocotrienols, or any combinations thereof, in an amount from about

30% to about 95% (w/w); and the one or more alcohols or glycols, or any combinationsthereof, in an

amount from about 10% to about 70% (w/w).

25. The method of claim 24, wherein the natural or synthetic tocopherols or tocotrienolsis

Vitamin E.

26. The method of claim 23, wherein the benzodiazepine drugis selected from the group

consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam, clonazepam, clorazepam,

demoxazepam,diazepam, flumazenil, flurazepam, halazepam, midazolam, nordazepam, medazepam,

nitrazepam, oxazepam,lorazepam, prazepam, quazepam,triazolam, temazepam, loprazolam, or any

pharmaceutically-acceptable salts thereof, and any combinationsthereof.
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27. The method of claim 26, wherein the benzodiazepine drug is diazepam,or a

pharmaceutically-acceptable salt thereof.

28. The methodof claim 23, wherein the solution contains about 1 to about 20 % (w/v) of

benzodiazepine.

29. The methodof claim 28, wherein the solution contains about 1 to about 20 % (w/v) of

diazepam.

30. The method of claim 23, wherein the one or more natural or synthetic tocopherols or

tocotrienols are selected from the group consisting of: a-tocopherol, B-tocopherol, y-tocopherol, 5-

tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol, tocophersolan, any isomers

thereof, any esters thereof, any analogs or derivatives thereof, and any combinationsthereof.

31. The method of claim 23, wherein the one or more alcohols are selected from the group

consisting of: ethanol, propyl alcohol, butyl alcohol, pentanol, benzyl alcohol, any isomers thereof, and

any combinationsthereof.

32. The method of claim 23, wherein the solution contains two or more alcohols.

33. The method of claim 23, wherein the solution contains ethanol (1-25 % (w/v)) and benzyl

alcohol (1-25 % (w/v)).

34. The method of claim 33, wherein the benzodiazepine drugis present in the pharmaceutical

solution in a concentration of from about 10 mg/mL to about 250 mg/mL.

35. The method of claim 34, wherein the benzodiazepine drugis present in the pharmaceutical

solution in a concentration of from about 20 mg/mL to about 50 mg/mL.

36. The method of claim 23, wherein the pharmaceutical solution comprises one or more natural

or synthetic tocopherols or tocotrienols, or any combinationsthereof, in an amount from about 45% to

about 85% (w/w).

37. The method claim 36, wherein the pharmaceutical solution comprises one or more natural or

synthetic tocopherols or tocotrienols, or any combinationsthereof, in an amount from about 60% to

about 75% (w/w).
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38. The method of claim 23, wherein the pharmaceutical solution comprises one or more

alcohols or glycols, or any combinations thereof, in an amount from about 15% to about 55% (w/w).

39. The method of claim 38, wherein the pharmaceutical solution comprises one or more

alcohols or glycols, or any combinations thereof, in an amount from about 25% to about 40% (w/w).

40. The method of claim 23, wherein the solution contains ethanol (10-22.5 % (w/v)) and benzyl

alcohol (7.5-12.5 % (w/v)).

41. The method of claim 23, wherein the solution is in a pharmaceutically-acceptable spray

formulation.

42. The method of claim 41, wherein the benzodiazepine is administered in a therapeutically

effective amount from about 1 mg to about 20 mg.

43. The method of claim 42, wherein said pharmaceutical solution is in a pharmaceutically-

acceptable spray formulation having volume from about 10 wL to about 200 pL.

44. The method of claim 43, wherein the administration of the pharmaceutical solution

comprises spraying at least a portion of the therapeutically effective amountof the benzodiazepine into

at least one nostril.

45. The method of claim 43, wherein the administration of the pharmaceutical solution

comprises spraying at least a portion of the therapeutically effective amountof the benzodiazepine into

each nostril.

46. The method of claim 45, wherein the administration of the pharmaceutical solution

comprises spraying a first quantity of the pharmaceutical solution into thefirst nostril, spraying a second

quantity of the pharmaceutical solution into a second nostril, and optionally after a pre-selected time

delay, spraying a third quantity of the pharmaceutical solution into the first nostril.

47. The method of claim 46, further comprising, optionally after a pre-selected time delay,

administering at least a fourth quantity of the pharmaceutical solution to the second nostril.
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48. The method of claim 46, wherein nasal administration of the pharmaceutical solution begins

at any time before or after onset of symptomsofa disorder which may be treatable with the

pharmaceutical solution.

49. The method of claim 23, wherein the solution contains at least about 0.01% (w/w)ofan alkyl

glycoside.

50. The method of claim 24, wherein the solution contains about 0.01% to 1% (w/w)ofan alkyl

glycoside.

51. The method of claim 50, wherein the solution contains about 0.01% to 1% (w/w) of dodecyl

maltoside.

52. The method of claim 23, wherein the solution consists essentially of diazepam, vitamin E,

ethanol, benzyl alcohol and dodecyl maltoside.

53. The method of claim 23, wherein the solution consists of diazepam, vitamin E, ethanol,

benzyl alcohol and dodecyl maltoside.

54. The method of claim 23, wherein the solution consists of about 56.47% (w/v) vitamin E,

about 10.5 % (w/v) benzyl alcohol, about 10 % (w/v) diazepam, about 0.25 % (w/v) dodecyl maltoside,

q.s. dehydrated ethanol.

55. The method of one of claims 23-54, wherein the solution consists of diazepam,alkyl

glycoside, vitamin E, ethanol, and benzyl alcohol.

56. The method of one of claims 23-54, wherein the solution consists of diazepam (5-15 %

(w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and

benzyl alcohol (5-15 % (w/v)).

57. The solution of claim 17, consisting of diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1

% (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)).

58. The solution of claim 17, consisting of diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5

% (w/v)), vitamin E (50-60 % (w/v)), ethanol (15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)).
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59. The solution of claim 17, consisting of diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3

% (w/v)), vitamin E (50-60 % (w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol (10-12 % (w/v)).

60. The method of claim 23, wherein the solution consists of diazepam (5-15 % (w/v)), dodecyl

maltoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-

15 % (w/y)).

61. The method of claim 23, wherein the solution consists of diazepam (9-11 % (w/v)), dodecyl

maltoside (0.1-0.5 % (w/v)), vitamin E (50-60 % (w/v)), ethanol (15-22.5 % (w/v)) and benzyl alcohol

(7.5-12.5 % (w/v)).

62. The method of claim 23, wherein the solution consists of diazepam (10 % (w/v)), dodecyl

maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 % (w/v)), ethanol (17-20 % (w/v)) and benzyl alcohol

(10-12 % (w/v)).

63. The methodofone of claims 23-56 or 60-62, wherein said treatment achieves bioavailability

that is from about 80-125% of that achieved with the same benzodiazepine administered intravenously.

64. The method of claim 63, wherein said treatment achieves bioavailability that is from about

90-110% of that achieved with the same benzodiazepine administered intravenously.

65. The method of claim 64, wherein said treatment achieves bioavailability that is from about

92.5 to 107.5% that obtained with the same benzodiazepine administered intravenously.

-85- WSGRDocket No. 35401-716.301

AQUESTIVE EXHIBIT 1002 page 0104



AQUESTIVE  EXHIBIT 1002    page 0105

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

ABSTRACT

The invention relates to pharmaceutical compositions comprising one or more benzodiazepine

drugs for nasal administration, methods for producing and for using such compositions.
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If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450 

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/527,613 10/29/2014 Steve Cartt 35401-716.301

CONFIRMATION NO.2149

21971 FORMALITIES LETTER

WILSON, SONSINI, GOODRICH & ROSATI

$50 PAGE MILL ROAD 0
PALO ALTO, CA 94304-1050 000000

000A6838

Date Mailed: 11/24/2014

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number andfiling date have been accordedto this application. The item(s) indicated below,
however, are missing.

Applicant is given TWO MONTHSfrom the date of this Notice within whichto file all required items below to avoid
abandonment. Extensionsof time may be obtainedbyfiling a petition accompanied by the extension fee under
the provisions of 37 CFR 1.136(a).

* Additional claim fees of $ 4670 as a small entity, including any required multiple dependentclaim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

SUMMARYOF FEES DUE:

The fee(s) required within TWO MONTHSfrom the date of this Notice to avoid abandonmentis/are itemized
below. Small entity discountis in effect. If applicant is qualified for micro entity status, an acceptable Certification
of Micro Entity Status must be submitted to establish micro entity status. (See 37 CFR 1.29 and forms
PTO/SB/15A and 15B.)

* § 4280 for 107 total claims over 20.

* $ 390 for multiple dependent claim surcharge.
* $(.0) previous unapplied payment amount.
*§ 4670 TOTAL FEE BALANCE DUE.

Items Required To Avoid Processing Delays:

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

« A properly executedinventor's oath or declaration has not been received for the following inventor(s):
Steve Cartt

David Medeiros
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Garry Thomas Gwozdz
Andrew Loxley
Mark Mitchnick

David Hale

Edward T. Maggio

Replies mustbe received in the USPTOwithin the set time period or mustinclude a proper Certificate of Mailing
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more
information and a suggested format, see Form PTO/SB/92 and MPEP512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissionerfor Patents

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web, including a copy
of this Notice and selecting the documentdescription "Applicant response to Pre-Exam Formalities Notice”.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webplease call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Webto submit your reply, you must include a copyofthis notice.

/nhassani/

 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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MULTIPLE DEPENDENT CLAIM
FEE CALCULATION SHEET

Substitute for Form PTO-1360
(For use with Form PTO/SB/06)

Application Number Filing Date

14527613

Applicant(s) Steve Cartt

CLAIMS AS FILED AFTER FIRST AFTER SECOND
AMENDMENT AMENDMENT
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

 
 
   

14/527,613 10/29/2014 ‘1629 800 35401-716.301 65 2

CONFIRMATION NO.2149

21971 FILING RECEIPT

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD AC00000007196838
PALO ALTO, CA 94304-1050

Date Mailed: 11/24/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Steve Cartt, Union City, CA;
David Medeiros, South San Francisco, CA;

Garry Thomas Gwozdz, Jim Thorpe, PA;
Andrew Loxley, Residence Not Provided;
Mark Mitchnick, East Hampton, NY;
David Hale, San Diego, CA;
Edward T. Maggio, San Diego, CA;

Applicant(s)
Hale Biopharma Ventures, Encinitas, CA

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/495,942 06/13/2012 PAT 8895546
whichis a CIP of 12/413,489 03/27/2009
which claims benefit of 61/040,558 03/28/2008
and said 13/495,942 06/13/2012
claims benefit of 61/497,017 06/14/2011
andclaims benefit of 61/570,110 12/13/2011

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/20/2014

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 14/527,613

Projected Publication Date: 03/05/2015

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents”(specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/527,613

APPLICATION AS FILED - PART|

(Column 1) (Column 2) SMALL ENTITY

OTHER THAN
SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m))

SCNasen(37 CFR 1.16(0)

rere CLAS
NOCEENOENT CLAIMS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

(Column 1) (Column 2) (Column 3) SMALLENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER
AFTER PREVIOUSLY

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

 
AQUESTIVE

OTHER THAN
SMALL ENTITY

ADDITIONAL
FEE($)

ADDITIONAL
FEE($)
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PTO/SB/08a (07-09)
Approved for use through 07/3 1/2012. OMB 0651-0031

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

Complete ifKnown[|CompleteifKnown

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT

(Use as many sheets as necessary)

|14|AttorneyDocketNumber_|35401-716.301
 
 

  
 

U.S. PATENT DOCUMENTS

Examiner Cite Publication Date NameofPatentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Relevant Passages or Relevant

Number-Kind Code” (ifknown) Figures Appear

1.|Us-2001-0042932 11/22/2001

7.|US-2003-0031719 02/13/2003

8.|US-2003-0040497 A1 2/27/2003

9.|US-2003-0087820 A1 5/1/2003

10.|US-2003-0100755 A1 5/29/2003

11.|US-2003-0118547 A1 6/26/2003

14.|Us-2003-0170206 A1 9/11/2003

15.|US-2003-0181411 9/25/2003

17.|US-2004-0126358 A1 7/1/2004

18.|Us-2004-0147473 A1 7/29/2004

21.|US-2005-0130260 A1 6/16/2005

24.|US-2006-0046962 3/2/2006

25.|US-2006-0046969 A1 3/2/2006

27.|US-2006-0147386 At 07-062006
Examiner Date
Signature Considered

 
*EXAMINER:Initialifreference considered, whether or not citation is in conformance with MPEP 609. Draw line through citationifnot in conformance and not considered. Include copy
of this form with next communication to applicant. 'Applicant’s uniquecitation designation number(optional). "See Kinds Codes ofUSPTO Patent Documentsat wwrw.usoto.zov or MPEP
901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must
precedethe serial numberofthe patent document. *Kind ofdocumentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 ifpossible. “Applicantis to place a
check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08a (07-09)
Approved for use through 07/3 1/2012. OMB 0651-0031

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

Complete ifKnown

Substitute for form 1449/PTO Application Number 14/527,613

INFORMATION DISCLOSURE October 29, 2014
STATEMENTBY APPLICANT Steve Cartt

(Use as many sheets as necessary) 1629

 

  
 

 
Examiner Name N/A

Sheet 35401-716.301

U.S. PATENT DOCUMENTS

Examiner Cite Publication Date NameofPatentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Relevant Passages or Relevant

Number-Kind Code” (ifknown) Figures Appear

28.|ys-2006-0198896 09/07/2006

30.|US-2007-0059254 A1 3/15/2007

31.|US-2007-0098805 A1 5/3/2007

34.|US-2008-0268032 A1 10/30/2008

37.|US-2009-0258865 A1 10/15/2009

38.|US-2009-0047347 2/19/2009

41.|ys-2009-0297619 12/03/2009

44.|US-2010-0068209 A1 3/18/2010

45.|US-2010-0203119 A1 8/12/2010

47.|ys-2011-0172211 07/14/2011

48.|ys-2011-0257096 10/20/2011

50.|US-2013-0065886 03/14/2013

51.|US-2014-0128479 A1 05/08/2014

54.|US-3,109,843 11/5/1963
55.|US-3,136,815 6/9/1964

Examiner Date
Signature Considered

*EXAMINER:Initialifreference considered, whether or not citation is in conformance with MPEP 609. Draw line through citationifnot in conformance and not considered. Include copy
of this form with next communication to applicant. 'Applicant’s uniquecitation designation number(optional). "See Kinds Codes ofUSPTO Patent Documentsat wwrw.usoto.zov or MPEP
901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must
precedethe serial numberofthe patent document. *Kind ofdocumentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 ifpossible. “Applicantis to place a
check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08a (07-09)
Approved for use through 07/3 1/2012. OMB 0651-0031

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

Complete ifKnown

October 29, 2014

Steve Cart

1629

Substitute for form 1449/PTO

INFORMATIONDISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

 

  
 

 
Examiner Name N/A

Sheet 35401-716,301

U.S. PATENT DOCUMENTS

Examiner Cite Publication Date NameofPatentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Relevant Passages or Relevant

Number-Kind Code” (ifknown) Figures Appear

56.|US-3,243,427 3/29/1966
[57._|us3,296,249«|13/1967|BellSC

58.|US-3,299,053 1117/1967
59. US-3,340,253 9/5/1967

62.|US-3,547,828 12/15/1970

65.|US-3,722,371 3/27/1973
66.|US-3,849,341 11/19/1974

69.|US-4,397,951 8/9/1983

72.|US-4,826,689 5/2/1989
73.|US-4,868,289 9/1/1989

75.|US-4,973,465 11/27/1990
76.|US-4,997,454 3/5/1991

79.|US-5,118,528 6/2/1992

81.|US-5,182,258 1/1/1993
82.|US-5,188,837 2/23/1993
83.|US-5,192,528 3/3/1993

Examiner Date
Signature Considered

*EXAMINER:Initialifreference considered, whether or not citation is in conformance with MPEP 609. Draw line through citationifnot in conformance and not considered. Include copy
of this form with next communication to applicant. 'Applicant’s uniquecitation designation number(optional). "See Kinds Codes ofUSPTO Patent Documentsat wwrw.usoto.zov or MPEP
901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must
precedethe serial numberofthe patent document. *Kind ofdocumentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 ifpossible. “Applicantis to place a
check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08a (07-09)
Approved for use through 07/3 1/2012. OMB 0651-0031

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

Substitute for form 1449/PTO

INFORMATIONDISCLOSURE

STATEMENT BY APPLICANT

(Use as many sheets as necessary)

October 29, 2014

Steve Cart

1629

Complete ifKnown

 

  
 

 
check mark here if English language Translationis attached.

Examiner Name N/A

Sheet 35401-716,301

U.S. PATENT DOCUMENTS

Examiner Cite Publication Date NameofPatentee or Pages, Columns, Lines, Where
Initials* No.! Document Number MM-DD-YYYY Relevant Passages or Relevant

Number-Kind Code” (ifknown) Figures Appear

84.|YS-5,236,707 8/17/1993

86.|US-5,308,531 5/3/1994
87.|US-5,317,010 5/31/1994

90.|US-5,550,220 8/27/1996

93.|US-5,661,130 8/26/1997
94.|US-5,662,883 9/2/1997

97.|US-5,738,845 4/14/1998

100.|US-5,795,896 8/18/1998
101.|US-5,814,607 9/29/1998

103.|US-5,831,089 11/3/1998
104.|US-5,849,884 (withdrawn

107.|US-5,955,425 9/21/1999

109.|US-6,004,574 12/21/1999
110.|Us-6,090,925 7/18/2000
111.|us-6.143,211 11/07/2000
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112.|US-6,165,484 12/26/2000
113.|US-6,193,985 02/27/2001
114.|ys-6,235,224 05/22/2001
115.|Us-6,254,854 7/3/2001

117.|US-6,316,029 11/13/2001
118.|ys-6,316,410 11/13/2001

121.|Us-6,428,814 08/06/2002
122.|Us-6,458,387 10/1/2002

125.|US-6,495,498 12/17/2002

128.|US-6,610,271 08/26/2003
129.|US-6,616,914 09/09/2003
130.|Us-6,627,211 09/30/2003
131.|US-6,794,357 9/21/2004
132.|US-6,869,617 3/22/2005

135.|Us-6,932,962 8/23/2005

138.|US-7,037,528 5/2/2006
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140.|US-7,434,579 10/14/2008
141.|US-8,530,463 09/10/2013
142.|us-6,895,546 14/25/2014
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144, Hoffman-La Roche
EP-00780386 6/25/1997|ng

145. OTSUKA PHARMA
EP-0396777 A1 11/14/1990|Gottp

146.|EP-0818442 1/14/1998|PfizerInc.

147.|EP-0945485 9/29/1999|Morton Intl., Inc.
148.|EP.1004578 5/31/2000_|Pfizer Products Inc.
149. ELI LILLY &

EP-1417972 At 5/12/2004|GoMPANY
150.|EP-606046 7/13/1994|CIBA-GEIGY AG

151.|EP-931788 7/28/1999|Pfizer Limited

 

    
 

 JP1-151528 (English Abstract TAIHO YAKUHN
and Claims) 6/14/1989|KoGYoO KK
JP-2003-505403
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equivalent WO01/06987 A2
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(Corresponding English
equivalent WO03/030872 A2
JP-2007-510722 xX

(Corresponding English Elan Pharma
equivalent WO2005-044234|4/26/2007|\temational Ltd.
A2

156. British Bio-
WO-1990-05719 9/31/1990|Technology Ltd.

157.|WO-1991-019481 12/26/1991_| ALLERGAN, INC.
158. F.H. FAUDLING &

WO-1994-05262 At 31711994|co. LTD.
159. UAB RESEARCH

WO-1995-000151 A 5/1995|FOUNDATION
160.|WO-1995-31217 A1 11/23/1995|DumexLtd.

161.|WO-1996-27583 9/12/1996|PfizerInc.

162.|WO-1996-33172 10/24/1996|PfizerInc.

Research Triangle
Pharmaceuticals

WO-1997-14407 A1 4/24/1997 Board of Regents,U.
Tx. System

164.|WO-1998-03516 1/29/1998|PfizerInc.

165._|WO-1998-07697 2/26/1998_|PfizerInc.

166.|WO-1998-30566 7/16/1998_|PfizerInc.

167.|WO-1998-33768 8/6/1998 Pfizer ProductsInc.

168.|WO-1998-34915 8/13/1998|PfizerInc.

169._|WO-1998-34918 8/13/1998_|PfizerInc.

170.|WO-1999-007675 2/18/1999_|Pfizer ProductsInc.

171.|WO-1999-29667 6/19/1999__|Pfizer Limited

172._|WO-1999-52889 10/21/1999|PfizerInc.

173.|WO-1999-52910 10/21/1999|Pfizer Products Inc.
RECORDATIS.A.

174.|WO-2000-001390 A1 01/13/2000 CHEMICAL AND
Examiner Date
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PHARMACEUTICAL
COMPANYETAL.

175.|WO-2000-74681 12/14/2000|Pfizer Limited
176. BESINS

07/10/2003|INTERNATIONAL

WO-2003-055464 BELGIQUE ETAL.

177. TRANSORAL
03/03/2005|PHARMACEUTICAL

WO-2005-018565 A2 S, INC.

178.|WO-2005-044234 A2 5/19/2005|Elan Pharma

179. University of
9/29/2005 Kentucky Research

WO-2005-089768 Foundation

Camurus AB, Swed

WO-2006-025882 A2 3/9/2006 Foundationetal.

WO-2006-055603 International Ltd.

183. Elan Pharma

184.|WO-2006-75123 A1 7/20/2006|Comurus AB, Swed
185.|WO-2007-043057 A2 4/19/2007|Touitou, Elka etal.
186 LTS Lohmann

WO-2007-144081 A1 12/21/2007 Therapie-System
187.|WO-2008-027395 A2 3/6/2008 Jazz Pharmaceuticals

188.|WO-2009-120933 A2 10/01/2009|Particle Sciences Inc.
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Ahsanetal., "Effects of the permeability enhancers, tetradecylmaltoside and dimethyl-B-
cyclodextrin, on insulin movement across human bronchial epithelial cells", European
Journal of Pharmaceutical. Sciences, 2003; 20: 27-34

Ahsanetal., "Sucrose cocoate, a component of cosmetic preparations enhances nasal
and ocular peptide absorption", Int J Pharm, 2003; 251: 195-203.
 

Albert et al., "Pharmacokinetics of diphenhydramine in man", J. Pharmacokinet,
Biopharm., 3(3):159-170 (1975).

Arnold et al., "Correlation of tetradecylmaltoside induced increasesin nasal peptide drug
delivery with morphological changesin nasal eithelial cells", J. Pharm. Sci. 93(9):2205-

Beamet al., "Blood, Brain, Cerebrospinal Fluid Concentrations of Several Antibiotics in
Rabbits with Intact and Inflamed Meninges", Antimicrobal Agents and Chemotherapy,
December 1977, pp 710-716
Bhairi S.M., "A guide to the properties and uses of detergents in biological systems",
Calbiochem, pp. 1-42 (2001).
Birkett et al., "Bioavailability and First Pass Clearance", Australian Prescriber, 1991, pp.
14-16, Vol. 14.

Birkett et al., "How Drugs are Cleared by the Liver", Australian Prescriber, 1990, pp. 88-
89, Vol. 13, No.4.
 

CA 2,723,470 Office action dated June 7, 2012
  Castro et al., "Ecologically safe A1kyl glucoside-based gemini surfactants", ARKIVOC,

xii:253-267 (2005

Chavanpatil and Vavia, "Nasal drug delivery of sumatriptan succinate", Pharmazie.,
2005 May:60(5):347-349.

Chenet al., "Peptide Drug Permeation Enhancement By Select Classes of Lipids",
presented ath the 45th American Society of Cell Biology, S.F., CA, December 10-14

Chiou et al., "Improvement of Systemic Absorption of Insulin Through Eyes with
Absorption Enhancers", Journal of Pharmaceutical Sciences, October 1989, pp. 815-
818, Vol. 78, No. 10 
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204. Chiouet al., "Systemic Delivery of Insulin Through Eyes to Lower the Glucose
Concentration", Journal of Ocular Pharmacology, 1989, pp. 81-91, Vol. 5, No. 1.
 

205.
Chinese Patent Office from Application No. CN200980157305.0 dated January 28, 2013
 

206. Davis andIllum, "Absorption enhancers for nasal drug delivery", Clin. Pharmacokine.,
2003:42(13):107-28

207. De Vry and Schreiber, "Effects of selected serotonin 5-HT(1) and 5-HT(2) receptor
agonists on feeding behavior: possible mechanisms of action", Neurosci. Biobehav.
 

208. Definition downloaded 13 September2012 at the medical-
dictionary.thefreedictionary.com/p/encephalin

209. Definition of pilus, Merriam-Webster Medical Dictionary, http:/Awww.merriam-
webster.com/medical/pilus, accessed online on 28 May 2013

210. Definition of villus, Merriam-Webster Medical Dictionary, http://www.merriam-
webster.com/medical/villus, accessed online on 28 May 2013

211. Dreweetal., "Enteral absorption of octreotide: absorption enhancement by
polyoxyethylene-24-cholesterol ether", Br. J. Pharmacol., 108(2):298-303 (1993).

212. Duquesnoyetal., "Comparative clinical pharmacokinetics of single doses of sumatriptan
following subcutaneous,oral, rectal and intranasal administration", Eur. J. Pharm. Sci., 213. Edwards CM., "GLP-1: target for a new classof antidiabetic agents?", J.R. Soc. Med.,
97(6):270-274 (2004).

Eley and Triumalashetty, "In vitro assessment of Aikylglycosides as permeability
enhancers", AAPS PharmsciTech., 2(3): article 19, pages 1-7 (2001).

 

  214.

215.
EP application 09723906.5 Extended European search report dated June 3, 2013

: EP08747813 Supplementary Search Report dated June 2, 2010
21 / European Search Report (ESR) from EP 09 83 5809 dated 13 November 2012

Fix, "Oral controlled release technology for peptides: status and future prospects",218.

Pharmaceutical Research 1996 Dec;13(12):1760-1764.

219. Frickeret al., "Permeation enhancementof octreotide by specific bile salts in rats and
human subjects: in vitro, in vivo correlations", Br. J. Pharmacol., 117(1):217-23 (1996

220. Gordonet al., "Nasal Absorption of Insulin: Enhancement by Hydrophobic Bile Salts",
Proceedings of the National Academyof Sciences of the United States of America,
November 1985, pp. 7419-7423, Vol. 82.
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INFORMATION DISCLOSURE STATEMENT

UNDER37 CEFR§1.97

Madam:

An Information Disclosure Statement Along with attached PTO/SB/08 is hereby submitted. A

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated

below.

The Examiner is requested to review the information provided and to make the information of

record in the above-identified application. The Examiner is further requested to initial and return the

attached PTO/SB/08 in accordance with MPEP §609.

The right to establish the patentability of the claimed invention over any of the information

provided herewith, and/or to prove that this information may not beprior art, and/or to prove that this

information may not be enabling for the teachings purportedly offered, is hereby reserved.

This statement is not intended to represent that a search has been made orthat the information

cited in the statement is, or is considered to be, prior art or material to patentability as defined in §1.56.
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A. &] 37 CFR §1.97(b). This Information Disclosure Statement should be considered by the Office
because:

Xx (1) It is being filed within 3 monthsofthe filing date of a national application and is
other than a continued prosecution application under §1.53(d);

-- OR --

C] 2 It is being filed within 3 months of entry of the national stage as set forth in8 y

§1.491 in an international application;

--OR --

C] (3) It is being filed before the mailing ofa first Office action on the merits;

--OR --

C] (4) It is being filed before the mailing of a first Office action after the filing of a
request for continued examination under §1.114.

B. L] 37 CFR §1.97(c). Although this Information Disclosure Statementis being filed after the period
specified in 37 CFR $1.97(b), above, it is filed before the mailing date of the earlier of (1) a final
office action under §1.113, (2) a notice of Allowance under §1.311, or (3) an action that otherwise
closes prosecution on the merits, this Information Disclosure Statement should be considered because
it is accompanied by oneof:

C] a statement as specified in §1.97(e) provided concurrently herewith;

--OR --

LC] a fee of $180.00 as set forth in §1.17(p) authorized below, enclosed, or included with the
paymentof other papers filed together with this statement.

C. LJ 37 CFR §1.97(d). Although this Information Disclosure Statement is being filed after the
mailing date of the earlier of (1) a final office action under §1.113 or (2) a notice of Allowance under
§1.311, it is being filed before payment of the issue fee and should be considered because it is
accompanied by:

i. astatement as specified in §1.97(e);

-- AND --

ii. a fee of $180.00 as set forth in §1.17(p) is authorized below, enclosed, or included
with the paymentof other papers filed together with this Statement.

D. LC] 37 CFR §1.97(e). Statement.

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§1.97(c);

-- AND/OR--

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§1.97(d);

-- AND/OR--

C] A copy of a dated communication from a foreign patent office clearly showing that the
information disclosure statement is being submitted within 3 months ofthe filing date on
the communication is provided in lieu of a statement under 37 C.F.R. § 1.97(e)(1) as
provided for under MPEP 609.04(b) V.

E. [] Statement Under 37 C.F.R. §1.704(d). Each item of information contained in the information
disclosure statement wasfirst cited in a communication from a foreign patent office in a counterpart
application that was received by an individual designated in § 1.56(c) not more than thirty (30) days
prior to the filing of this information disclosure statement. This statement is made pursuant to the
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requirements of 37 C.F.R. §1.704(d) to avoid reduction of the period of adjustment of the patent term
for Applicant(s) delay.

F. &X] 37 CFR §1.98(a)(2). The contentofthe Information Disclosure Statementis as follows:

C] Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

-- OR --

Xx Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are NOT enclosed.

-- AND/OR--

Xx Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §1.98 (a)(2).

-- AND/OR--

C] Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98(a)(2)(iii).

G. L] 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

C] Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information providedthat is not in English is provided herewith.

C] Pursuant to MPEP 609(B), an English language copy of a foreign search report is
submitted herewith to satisfy the requirement for a concise explanation where
non-English language informationis cited in the searchreport.

-- OR --

C] A concise explanation of the relevance of each patent, publication or other
information providedthat is not in Englishis as follows:

C] Pursuant to 37 CFR §1.98(a)(3)(i), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. XX 37 CFR §1.98(d). Copies of patents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

Xx Pursuant to 37 CFR §1.98(d)(1) the information was previously submitted in an
Information Disclosure Statement, or cited by examiner, for another application under
which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted: 13/495,942 

Information Disclosure Statement(s) filed on: All references cited in IDSsfiled on
4/15/2013, 9/13/2013, 4/9/2014, and 10/16/2014 in the parent case, with the
exception of Cite Nos. 51-52 and 272

AND

 

Xx The information disclosure statement submitted in the earlier application complied with
paragraphs(a) through (c) of 37 CFR §1.98.
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1. & Fee Authorization. The Commissioneris hereby authorized to charge the above-referenced fees
of $0.00 and charge any additional fees or credit any overpayment associated with this
communication to Deposit Account No. 23-2415 (Docket No. 35401-716.301).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: 11/21/2014 By:_/Matthew V. Grumbling/
Matthew V. Grumbling
Reg. No. 44,427

650 Page Mill Road
Palo Alto, CA 94304-1050
(650) 493-9300
Customer No. 021971
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/527,613 10/29/2014 Steve Cart 35401-716.301

CONFIRMATIONNO.2149

21971 PUBLICATION NOTICE

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD OCTA000000073786980
PALO ALTO, CA 94304-1050

Title:ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Publication No.US-2015-0065491-A1

Publication Date:03/05/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.-uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/SB/08a (07-09)
Approved for use through 07/3 1/2012. OMB 0651-0031

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

Complete ifKnown

Substitute for form 1449/PTO Application Number 14/527,613

INFORMATION DISCLOSURE October 29, 2014
STATEMENTBY APPLICANT

(Use as many sheets as necessary) 1629

Not Yat Avenel

Attorney Docket Number|35401-716.301

 
U.S. PATENT DOCUMENTS

Examiner i Publication Date NameofPatentee or Pages, Columns, Lines, Where
Initials* . Document Number MM-DD-YYYY|Applicant of Cited Document Relevant Passages or Relevant
  Number-Kind Code? (ifknown) Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner Cite Foreign Patent Document Publication Date Name ofPatentee or Pages, Columns,Lines, T°
Initials* No.! MM-DD-YYYY Applicant of Cited Document Where Relevant Passages

Country Code® — Number® — Kind Code” (ifknown) OrRelevant Figures Appear 

NON PATENT LITERATURE DOCUMENTS

Include nameofthe author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Examiner i item (book, magazine, journal, serial, symposium,catalog, etc.), date, page(s), volume-issue number(s),
Initials* publisher, city and/or country where published.

a CA 2,723,470 Office Action dated February 19, 2015
CN 201280039077.9 Office Action dated 12/26/2014

   
 

Examiner Date
Signature Considered

*EXAMINER:Initialifreference considered, whether or not citation is in conformance with MPEP 609. Draw line through citationifnot in conformance and not considered. Include copy
of this form with next communication to applicant. 'Applicant’s uniquecitation designation number(optional). "See Kinds Codes ofUSPTO Patent Documentsat wwrw.usoto.zov or MPEP
901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must
precedethe serial numberofthe patent document. *Kind of documentby the appropriate symbolsas indicated on the document under WIPO Standard ST.16 ifpossible. °Applicantis to place a
check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to process) an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Electronic AcknowledgementReceipt
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Application Number: 14527613

International Application Number:

Confirmation Number:

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

First Named Inventor/Applicant Name: Steve Cartt

Customer Number: 21971

Matthew Virgil Grumbling/Rose Flanagan

Filer Authorized By: Matthew Virgil Grumbling

Attorney Docket Number: 35401-716.301
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Multipart Description/PDFfiles in .zip description
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Information Disclosure Statement(IDS) Form (SB08)
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e018¢
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
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National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
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New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Attorney Docket No. 35401-716.301
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: Steve Cartt Group Art Unit: 1629

Serial Number:=14/527,613 Examiner: Not Yet Assigned

Filing Date: October 29, 2014 CONFIRMATION NO:=2149

Title: ADMINISTRATION OF

BENZODIAZEPINE COMPOSITIONS

 

FILED ELECTRONICALLYON: March 17, 2015

Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

UNDER37 CFR §1.97

Dear Examiner:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A

copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated

below.

The Examiner is requested to review the information provided and to make the information of

record in the above-identified application. The Examiner is further requested to initial and return the

attached PTO/SB/08 in accordance with MPEP §609.

The right to establish the patentability of the claimed invention over any of the information

provided herewith, and/or to prove that this information may not be prior art, and/or to prove that this

information may not be enabling for the teachings purportedly offered, is hereby reserved.

This statement is not intended to represent that a search has been madeor that the information

cited in the statement is, or is considered to be, prior art or material to patentability as defined in §1.56.

Attorney Docket No. 35401-716.301 -1- 71481591
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A. &] 37 CFR §1.97(b). This Information Disclosure Statement should be considered by the Office
because:

C] (1) It is being filed within 3 monthsofthe filing date of a national application and is
other than a continued prosecution application under §1.53(d);

-- OR --

C] 2 It is being filed within 3 months of entry of the national stage as set forth in& ry

§1.491 in an international application;

--OR --

Xx (3) It is being filed before the mailing of a first Office action on the merits;

--OR --

C] (4) It is being filed before the mailing of a first Office action after the filing of a
request for continued examination under §1.114.

B. LL] 37 CFR §1.97(c). Although this Information Disclosure Statement is being filed after the period
specified in 37 CFR $1.97(b), above, it is filed before the mailing date of the earlier of (1) a final
office action under §1.113, (2) a notice of allowance under §1.311, or (3) an action that otherwise
closes prosecution on the merits, this Information Disclosure Statement should be considered because
it is accompanied by oneof:

C] a statement as specified in §1.97(e) provided concurrently herewith;

--OR --

LC] a fee of $180.00 as set forth in §1.17(p) authorized below, enclosed, or included with the
paymentof other papers filed together with this statement.

C. L] 37 CFR §1.97(d). Althoughthis Information Disclosure Statement is being filed after the mailing
date of the earlier of (1) a final office action under §1.113 or (2) a notice of allowance under §1.311,
it is being filed before paymentof the issue fee and should be considered because it is accompanied
by:

i, astatement as specified in §1.97(e);

-- AND --

ii. a fee of $180.00 as set forth in §1.17(p) is authorized below, enclosed, or included
with the paymentof other papers filed together with this Statement.

D. LC] 37 CFR §1.97(e). Statement.

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§1.97(c);

-- AND/OR--

C] A statement is provided herewith to satisfy the requirement under 37 CFR §§1.97(d);

-- AND/OR--

C] A copy of a dated communication from a foreign patent office clearly showing that the
information disclosure statement is being submitted within 3 monthsofthe filing date on
the communication is provided in lieu of a statement under 37 C.F.R. § 1.97(e)(1) as
provided for under MPEP 609.04(b) V.

E. [] Statement Under 37 C.F.R. §1.704(d). Each item of information contained in the information
disclosure statement wasfirst cited in a communication from a foreign patent office in a counterpart
application that was received by an individual designated in § 1.56(c) not more than thirty (30) days
prior to the filing of this information disclosure statement. This statement is made pursuant to the

Attorney Docket No. 35401-716.301 -2- 71481591
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requirements of 37 C.F.R. §1.704(d) to avoid reduction of the period of adjustment of the patent term
for Applicant(s) delay.

F. 1] 37 CFR §1.98(a)(2). The contentofthe Information Disclosure Statementis as follows:

C] Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

-- OR --

C] Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are NOTenclosed.

-- AND/OR--

Xx Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §1.98 (a)(2).

-- AND/OR--

C] Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98(a)(2)(iii).

G. X] 37 CFR §1.98(a)(3). The Information Disclosure Statement includes non-English patents and/or
references.

C] Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information providedthat is not in English is provided herewith.

C] Pursuant to MPEP 609(B), an English language copyofa foreign search report is
submitted herewith to satisfy the requirement for a concise explanation where
non-English language informationis cited in the search report.

-- OR --

X A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

C] Pursuant to 37 CFR §1.98(a)(3)(ii), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. LJ 37 CFR §1.98(d). Copies ofpatents, publications and pending U.S. patent applications, or other
information specified in 37 C.F.R. § 1.98(a) are not provided herewith because:

C] Pursuant to 37 CFR §1.98(d)(1) the information was previously submitted in an
Information Disclosure Statement, or cited by examiner, for another application under
which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted:

Information Disclosure Statement(s)filed on:

AND

C] The information disclosure statement submitted in the earlier application complied with
paragraphs(a) through (c) of 37 CFR §1.98.

Attorney Docket No. 35401-716.301 -3- 71481591
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I.) Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $0.00 and charge any additional fees or credit any overpayment associated with this
communication to Deposit Account No. 23-2415 (Docket No. 35401-716.301).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Dated: March 16, 2015 By:_/Matthew V. Grumbling/
Matthew V. Grumbling
Reg. No.: 44,427

 

650 Page Mill Road
Palo Alto, CA 94304-1050
(650) 493-9300
Customer No. 021971
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PATENT

WSGRDocket No.: 35401-716.301

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re the Applicationof:

Inventors: Steve Cartt, et al.

Serial No.: 14/527,613

Filing Date: October 29, 2014

Title: Administration of Benzodiazepine
Compositions

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

 
Group Art Unit: 1629

Confirmation No.: 2149

Examiner: To be assigned

Customer No.: 21971

 

Certificate of Electronic Filing

I herebycertify that the attached Preliminary Amendment
and all marked attachments are being deposited by
Electronic Filing on May 27, 2015 by using the EFS — Web
patent filing system and addressed to: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

By: /Linda Anders/

PRELIMINARY AMENDMENT

Dear Madam:

This paper respondsto the Notification of Missing Requirements mailed November 24, 2014,

setting an initial deadline of January 24, 2015. Accordingly, Applicants petition for a five-month

extension of time, and submit the appropriate fee. Applicants respectfully request entry of the

proposed amendments prior to examination and allowance of the pending claims.

Amendments to the Claims begin on page2.

Remarksbegin on page 7.
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

AMENDMENTS TO THE CLAIMS

Thislisting of claims will replace all prior versions, and listings of claimsin this application.

1-22. (Canceled)

23. (Currently Amended) A method oftreating a patient with a disorder which may be

treatable with a benzodiazepine drug, comprising: administering to one or more nasal mucosal

membranesofa patient a pharmaceutical solution for nasal administration consisting of a

benzodiazepine drug, one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); ene-er-mere-atcohels-or

gtycols—oreny-combinationsthereefin-an ethanol and benzyl alcohol in a combined amount from

about 10% to about 70% (w/w); and an alkyl glycoside.

24. (Canceled).

25. (Currently Amended) The method of claim 2423, wherein the natural or synthetic

tocopherols or tocotrienols is Vitamin E.

26. (Previously Presented) The method of claim 23, wherein the benzodiazepine drug is

selected from the group consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam,

clonazepam, clorazepam, demoxazepam,diazepam, flumazenil, flurazepam, halazepam, midazolam,

nordazepam, medazepam, nitrazepam, oxazepam, lorazepam, prazepam, quazepam,triazolam,

temazepam, loprazolam, or any pharmaceutically-acceptable salts thereof, and any combinations

thereof.

27. (Previously Presented) The method of claim 26, wherein the benzodiazepine drugis

diazepam, or a pharmaceutically-acceptable salt thereof.

28. (Previously Presented) The method of claim 23, wherein the solution contains about | to

about 20 % (w/v) of benzodiazepine.

29. (Previously Presented) The method of claim 28, wherein the solution contains about | to

about 20 % (w/v) of diazepam.
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

30. (Previously Presented) The method of claim 23, wherein the one or more natural or

synthetic tocopherols or tocotrienols are selected from the group consisting of: a-tocopherol, p-

tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol,

tocophersolan, any isomers thereof, any esters thereof, any analogs or derivatives thereof, and any

combinationsthereof.

31. (Canceled).

32. (Canceled).

33. (Previously Presented) The method of claim 23, wherein the solution contains ethanol(1-

25 % (w/v)) and benzyl alcohol (1-25 % (w/v)).

34. (Previously Presented) The method of claim 33, wherein the benzodiazepine drug is

present in the pharmaceutical solution in a concentration of from about 10 mg/mL to about 250

mg/mL.

35. (Previously Presented) The method of claim 34, wherein the benzodiazepine drug is

present in the pharmaceutical solution in a concentration of from about 20 mg/mL to about 50

mg/mL.

36. (Previously Presented) The method of claim 23, wherein the pharmaceutical solution

comprises one or morenatural or synthetic tocopherols or tocotrienols, or any combinationsthereof,

in an amountfrom about 45% to about 85% (w/w).

37. (Previously Presented) The method claim 36, wherein the pharmaceutical solution

comprises one or morenatural or synthetic tocopherols or tocotrienols, or any combinationsthereof,

in an amountfrom about 60% to about 75% (w/w).

38. (Currently Amended) The method of claim 23, wherein the pharmaceutical solution
  
 comprises ene pA ethanol and benzyl

alcohol in a combined amount from about 15% to about 55% (w/w).
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

39. (Currently Amended) The method of claim 38, wherein the pharmaceutical solution
  
 comprises ene an ethanol and benzyl

alcohol in a combined amount from about 25% to about 40% (w/w).

40. (Currently Amended) The method of claim 23, wherein the solution eentaias comprises

ethanol (10-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)).

41. (Previously Presented) The method of claim 23, wherein the solution is in a

pharmaceutically-acceptable spray formulation.

42. (Previously Presented) The method of claim 41, wherein the benzodiazepineis

administered in a therapeutically effective amount from about 1 mg to about 20 mg.

43. (Previously Presented) The method of claim 42, wherein said pharmaceutical solution is

in a pharmaceutically-acceptable spray formulation having volume from about 10 wL to about 200

uL.

44. (Previously Presented) The method of claim 43, wherein the administration of the

pharmaceutical solution comprises spraying at least a portion of the therapeutically effective amount

of the benzodiazepineinto at least one nostril.

45. (Previously Presented) The method of claim 43, wherein the administration of the

pharmaceutical solution comprises spraying at least a portion of the therapeutically effective amount

of the benzodiazepineinto each nostril.

46. (Previously Presented) The method of claim 45, wherein the administration of the

pharmaceutical solution comprises spraying a first quantity of the pharmaceutical solution into the

first nostril, spraying a second quantity of the pharmaceutical solution into a second nostril, and

optionally after a pre-selected time delay, spraying a third quantity of the pharmaceutical solution

into the first nostril.

47. (Previously Presented) The method of claim 46, further comprising, optionally after a

pre-selected time delay, administering at least a fourth quantity of the pharmaceutical solution to the

second nostril.
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

48. (Previously Presented) The method of claim 46, wherein nasal administration of the

pharmaceutical solution begins at any time before or after onset of symptomsofa disorder which

may be treatable with the pharmaceutical solution.

49. (Previously Presented) The method of claim 23, wherein the solution containsat least

about 0.01% (w/w)ofan alkyl glycoside.

50. (Previously Presented) The method of claim 24, wherein the solution contains about

0.01% to 1% (w/w) ofan alkyl glycoside.

51. (Previously Presented) The method of claim 50, wherein the solution contains about

0.01% to 1% (w/w) of dodecyl maltoside.

52. (Previously Presented) The method of claim 23, wherein the solution consists essentially

of diazepam, vitamin E, ethanol, benzyl alcohol and dodecyl maltoside.

53. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam, vitamin E, ethanol, benzyl alcohol and dodecyl maltoside.

54. (Previously Presented) The method of claim 23, wherein the solution consists of about

56.47% (w/v) vitamin E, about 10.5 % (w/v) benzyl alcohol, about 10 % (w/v) diazepam, about 0.25

% (w/v) dodecyl maltoside, q.s. dehydrated ethanol.

55. (Currently Amended) The method of ene-ofelatms23-S4claim 23, wherein the solution

consists of diazepam, alkyl glycoside, vitamin E, ethanol, and benzyl alcohol.

56. (Currently Amended) The method of ene-ofclatmas23-S4claim 23, wherein the solution

consists of diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin E (45-65 %

(w/v)), ethanol (10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)).

57. (Canceled).

58 (Canceled).

59. (Canceled).
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

60. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam (5-15 % (w/v)), dodecyl maltoside (0.01-1 % (w/v)), vitamin E (45-65 % (w/v)), ethanol

(10-25 % (w/v)) and benzyl alcohol (5-15 % (w/v)).

61. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam (9-11 % (w/v)), dodecyl maltoside (0.1-0.5 % (w/v)), vitamin E (50-60 % (w/v)), ethanol

(15-22.5 % (w/v)) and benzyl alcohol (7.5-12.5 % (w/v)).

62. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam (10 % (w/v)), dodecyl maltoside (0.15-0.3 % (w/v)), vitamin E (50-60 % (w/v)), ethanol

(17-20 % (w/v)) and benzyl alcohol (10-12 % (w/v)).

63. (Currently Amended) The method of ene-ofelatms23-36-0t-69-62claim 23, wherein said

treatment achieves bioavailability that is from about 80-125% of that achieved with the same

benzodiazepine administered intravenously.

64. (Previously Presented) The method of claim 63, wherein said treatment achieves

bioavailability that is from about 90-110% of that achieved with the same benzodiazepine

administered intravenously.

65. (Previously Presented) The method of claim 64, wherein said treatment achieves

bioavailability that is from about 92.5 to 107.5% that obtained with the same benzodiazepine

administered intravenously.
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U.S. 14/527,613 Attorney Docket No.: 35401-716.301
Preliminary Amendment

REMARKS

The claims have been amendedprior to calculation offiling fees. Claims 23-30, 33-56 and

60-65 are pending and presented for examination. Favorable action is respectfully requested.

Applicants note that the parent application, 13/495,942 was subject to a restriction

requirement on May 8, 2013. Applicants submit that the claims remaining in the instant application

were those withdrawn from consideration during prosecution of 13/495,942, which is now U.S.

Patent No. 8,895,546.

CONCLUSION

This Preliminary Amendmentis submitted prior to the examination of this application on the

merits. Since the present amendment does not introduce new matter, its entry prior to examination of

the present application is respectfully requested.

Should the Examiner have any questions, the Examiner is encouraged to telephone the

undersigned attorney at (858) 350-2332. The Commissioner is hereby authorized to charge any

additional fees that may be required, or credit any overpayment to Deposit Account No. 23-2415,

referencing Attorney Docket No. 35401-716.301.

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Professional Corporation

Date: May 27, 2015 By: /Matthew V. Grumbling/
Matthew V. Grumbling
Reg. No. 44,427

650 Page Mill Road
Palo Alto, CA 94304

Direct Dial: (858) 350-2332
Customer No. 021971
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Electronic Patent Application Fee Transmittal

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Attorney Docket Number: 35401-716.301

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S$)

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

AQUESTIVE EXHIBIT 1002 page 0154

Description Fee Code Quantity 
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Extension-of-Time:

Extension - 5 months with $0 paid 2255 1500 1500

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

ee

imine

Title of Invention: ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

eC

Paymentinformation:

 
Submitted with Payment yes

Deposit Account 232415

Authorized User ANDERS, LINDA

TheDirector of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows: 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document gs File Size(Bytes)/ Multi Pages

140620
35401-716-301-

preliminaryamend.pdf 5b52a5f30cfb931 e2f02a61b2b84dc01 66bf
34b9

Multipart Description/PDFfiles in .zip description

senses|e

a

Information:

Fee Worksheet (SB06) fee-info.pdf
<24a9ab77e83 112495 9c4372938F7a30158

6394

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

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

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

New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD[|@Ppiication or Docket Number Filing Date
Substitute for Form PTO-875 14/527,613 10/29/2014|L] To be Mailed

Entity: [|] LARGE &X] smatt [] micro

APPLICATIONAS FILED — PART|

(Column 1) (Column2)

NUMBER FILED NUMBER EXTRA

37 CFR 1.16(a), (b), or (¢)

37 CFR 1.16(k), (i), or (m

LI EXAMINATION FEE

TOTAL CLAIMS / .
37 CFR 1.16(i minus 20 =

INDEPENDENTCLAIMS | .
37 CFR 1.16(h minus 3 =

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
for small entity) for each additional 50 sheets or
fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37

LJAPPLICATION SIZE FEE
(37 CFR 1.16(s))

[_] MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1,16(j)
* If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED - PARTII

(Column 1) (Column 2) (Column 3)

CLAIMS HIGHEST
REMAINING NUMBER

05/27/2015 AFTER PREVIOUSLY PRESENT EXTRA ADDITIONAL FEE($)
AMENDMENT PAID FOR

Total (37 CFR * i **

Ind dent .

[_] Application Size Fee (37 CFR 1.16(s))
AMENDMENT

Cc FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY
AMENDMENT PAID FOR

1.16(i

Independent .
creme PpMinesPe
[_] Application Size Fee (37 CFR 1.16(s))

)

PRESENT EXTRA

AMENDMENT
CT FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write “O” in column 3. LIE
** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”.

*** If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

/eugenia v. hardy/

 
This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountoftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and TrademarkOffice, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and selectoption 2.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

37 114/527,613 10/29/2014 1629 1480 35401-716.301

 
 
   

CONFIRMATION NO.2149

21971 UPDATED FILING RECEIPT

WILSON, SONSINI, GOODRICH & ROSATI
650 PAGE MILL ROAD CN
PALO ALTO, CA 94304-1050

Date Mailed: 06/03/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted onthis Filing Receipt, please
submit a written requestfor a Filing Receipt Correction. Please provide a copyofthis Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Steve Cartt, Union City, CA;
David Medeiros, South San Francisco, CA;

Garry Thomas Gwozdz, Jim Thorpe, PA;
Andrew Loxley, Residence Not Provided;
Mark Mitchnick, East Hampton, NY;
David Hale, San Diego, CA;
Edward T. Maggio, San Diego, CA;

Applicant(s)
Hale Biopharma Ventures, Encinitas, CA;

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/495,942 06/13/2012 PAT 8895546
whichis a CIP of 12/413,489 03/27/2009
which claims benefit of 61/040,558 03/28/2008
and said 13/495,942 06/13/2012
claims benefit of 61/497,017 06/14/2011
andclaims benefit of 61/570,110 12/13/2011

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.
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Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 11/20/2014

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 14/527,613

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

ADMINISTRATION OF BENZODIAZEPINE COMPOSITIONS

Preliminary Class

514

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents”(specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450 

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

14/527,613 10/29/2014 Steve Cartt 35401-716.301

CONFIRMATION NO.2149

21971 INFORMAL NOTICE

WILSON, SONSINI, GOODRICH & ROSATI

650 PAGE MILL ROAD INOUE000000075496/'
PALO ALTO, CA 94304-1050 Ge

MIA

Date Mailed: 06/03/2015

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executedinventor's oath or declaration has not been received for the following inventor(s):
Steve Cartt

David Medeiros

Garry Thomas Gwozdz
Andrew Loxley
Mark Mitchnick

David Hale

Edward T. Maggio

Questions aboutthe contents of this notice and the

requirementsit sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dgela/
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/527,613

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
SEARCHPm) N/A N/A N/A 300 NA||
OPCERsioni) en
TOTAL CLAS aeeNOCEENOENT CLAIMS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

* If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www .uspto.gov

 
 
   APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

14/527,613 10/29/2014 Steve Cartt 35401-716.301 2149

WILSON, SONSINI, GOODRICH & ROSATI Le
650 PAGE MILL ROAD MILLIGAN, ADAM C

PALO ALTO, CA 94304-1050
ART UNIT PAPER NUMBER

1612

NOTIFICATION DATE DELIVERY MODE

07/14/2016 ELECTRONIC

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

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

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

patentdocket@ wsgr.com
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Application No. Applicant(s)
 14/527,613 CARTT ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)
ADAM C. MILLIGAN 1612 Status 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF

THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Anyreply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)L] Responsive to communication(s) filed on
LJ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__

2a)L] This action is FINAL. 2b) This action is non-final.
3)L] Anelection was madebythe applicant in responsetoarestriction requirementset forth during the interview on

; the restriction requirement and election have been incorporatedinto this action.

4)[] Since this application is in condition for allowance exceptfor 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*

5)X] Claim(s) 23, 25-30, 33-56 and 60-65is/are pendingin the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6)L] Claim(s)____is/are allowed.
7) Claim(s) 23, 25-30, 33-56 and 60-65 is/are rejected.
8)L] Claim(s)____is/are objectedto.
9)L] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program at a

 

 

 

 

participating intellectual property office for the corresponding application. For more information, please see

isp or send an inquiry to PPHieedback@uspte. doy. 

Application Papers

10)L] The specification is objected to by the Examiner.
11)L] The drawing(s)filed on is/are: a)L_] accepted or b)L_] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)L] All b)[-] Some** c)L] Noneofthe:
1..] Certified copies of the priority documents have been received.
2.L] Certified copies of the priority documents have been received in Application No.
3.L] Copies of the certified copies of the priority documents have been receivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

““ See the attached detailed Office action fora list of the certified copies not received.

 
Attachment(s)

1) CT] Notice of References Cited (PTO-892) 3) CT] Interview Summary (PTO-413)
: . Paper No(s)/Mail Date.

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 Ol Other:
Paper No(s)/Mail Date 71/25/14, 3/17/15.
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Application/Control Number: 14/527,613 Page 2

Art Unit: 1612

The present application is being examined underthe pre-AlAfirst to invent

provisions.

DETAILED ACTION

Claim Rejections - 35 USC § 112 - Scope of Enablement

The following is a quotation ofthe first paragraph of pre-AlIA 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the
mannerand process of making and usingit, in suchfull, clear, concise, and exact termsas to
enable any person skilled in the art to whichit pertains, or with which it is most nearly
connected, to make and use the same,and shall set forth the best mode contemplated by the
inventor of carrying out his invention.

Claims 23, 25-30, 33-56 and 60-65 are rejected under 35 U.S.C. 112 (pre-AlA),

first paragraph, becausethe specification, while being enabling for disorders which are

treatable with a benzodiazepine drug, does not reasonably provide enablementforall

disorders whichmaybetreatable by a benzodiazepine drug. The specification does not

enable any person skilled in the art to which it pertains, or with whichit is most nearly

connected, to practice the invention commensurate in scope with these claims.

Specifically, if the drug is not treatable with a benzodiazepinedrug, there is no

expectation that the instantly claimed method will succeed. The phrase “may be treated"

includes diseases which cannot be treated with benzodiazepines as well as those which

can betreated with benzodiazepines. Examiner suggests replacing “may be" with “are”

in line 1 of claim 23.
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Claim Rejections — 35 U.S.C. § 112 - 2°" Paragraph

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming
the subject matter which the applicant regards ashis invention.

Claims 33, 40, 56 and 60-62 are rejected under 35 U.S.C. 112 (pre-AlA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which the applicant regards as the invention.

The claims include valuesin parenthesis. It is not clear whether the valuesin

parenthesesare part of the claimed invention. If Applicants intend the values to be

limiting on the respective claims, Examiner suggests removing the values from the

parentheses.

Claim Rejections - 35 USC § 112 -— 4"" Paragraph

The following is a quotation of pre-AIA 35 U.S.C. 112, fourth paragraph:

Subject to the following paragraph[i.e., the fifth paragraph of pre-AIA 35 U.S.C. 112], a claim
in dependent form shall contain a reference to a claim previously set forth and then specify a
further limitation of the subject matter claimed. A claim in dependentform shall be construed
to incorporate by referenceall the limitations of the claim to whichit refers.

Claims 36-40 and 52 are rejected underpre-AlA 35 U.S.C. 112, 4th paragraph,

as being of improper dependentform for failing to furtherlimit the subject matter of the

claim upon which it depends,orfor failing to include all the limitations of the claim upon

which it depends. Specifically, independentclaim 23 recites a solution “consisting of”

while dependent claims 36-40 recite the term “comprising” when referencing the

solution and claim 52 recites the term “consisting essentially of’ when referring to the
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solution. Thus, dependent claims 36-40 and 52 incorporate subject matter not included

in the claim from which they depend. Applicant may cancel the claims, amend the

claims to place them in proper dependentform, rewrite the claims in independent form,

or presenta sufficient showing that the dependent claims comply with the statutory

requirements.

Nonstatutory Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in
public policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory obviousness-type double patenting rejection is appropriate where the
conflicting claims are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated by, or would
have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQe2d 1226
(Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d
887, 225 USPQ 645(Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and Jn re Thorington, 418 F.2d 528, 168 USPQ 644
(CCPA 1969).

A timelyfiled terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.821(d) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground provided
the conflicting application or patent either is shown to be commonly owned with this application, or claims
an invention made as a result of activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal disclaimer.
A terminal disclaimer signed by the assignee mustfully comply with 37 CFR 3.73(b).

Claims 23, 25-30, 33-56 and 60-65 are rejected on the ground of nonstatutory

double patenting as being unpatentable over claims 1-22 of U.S. Patent No. 8,895,546.

Although the claims at issue are notidentical, they are not patentably distinct from each

other becauseit is obvious to administer a composition "for nasal administration” to the

nasal mucosal membranes. see MPEP 804.01(E)
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Claims 23, 25-30, 33-56 and 60-65 are provisionally rejected on the groundof

nonstatutory double patenting as being unpatentable over claims 20, 22-24, 27-36, 38,

40-45 and 48-54 of copending Application No. 12/413,439 (reference application).

Although the claims at issue are notidentical, they are not patentably distinct from each

other becauseit would have been obvious to oneof ordinary skill in the art to choose

from the recited components.

Conclusion

No claims are allowed.

Anyinquiry concerning this communication or earlier communications from the
examiner should be directed to ADAM MILLIGAN whosetelephone numberis (571)270-
7674. The examiner can normally be reached on M-F 9:00-5:00 EST.

If attempts to reach the examinerby telephone are unsuccessful, the examiner's
supervisor, Fred Krass can be reached on (571)272-0580. The fax phone numberfor
the organization wherethis application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on accessto the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automatedinformation
system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/ADAM C MILLIGAN/

Primary Examiner, Art Unit 1612
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Certificate of Electronic Filing

I hereby certify that the attached Response and all marked
attachments are being deposited by Electronic Filing on
January 10, 2017 by using the EFS — Webpatentfiling
system and addressed to: Commissionerfor Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

By: /Erin Allen/
Erin Allen

RESPONSE TO NON-FINAL OFFICE ACTION

Dear Commissioner:

This Amendmentis submitted in response to the Non-Final Office Action mailed July 14,

2016. This Amendmentis being submitted along with extension of time fees. The Commissioneris

authorized to charge any additional fees which may be required to Deposit Account No. 23-2415

(Docket No. 35401-716.301).

Amendments to the Claims begin on page2.

Remarksbegin on page7.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in this application.

The following amendments do not constitute an admission regarding the patentability of the

amended subject matter and should not be so construed. Applicants reserve the right to pursue the

subject matter of the withdrawn/canceled claimsin this or any other appropriate patent application.

Listing of Claims:

1-22. (Canceled)

23. (Currently Amended) A methodoftreating a patient with a disorder which maybe is

treatable with a benzodiazepine drug, comprising: administering to one or more nasal mucosal

membranesofa patient a pharmaceutical solution for nasal administration consisting of a

benzodiazepine drug, one or more natural or synthetic tocopherols or tocotrienols, or any

combinations thereof, in an amount from about 30% to about 95% (w/w); ethanol and benzyl

alcohol in a combined amount from about 10% to about 70% (w/w); and an alkyl glycoside.

24. (Canceled).

25. (Previously Presented) The method of claim 23, wherein the natural or synthetic

tocopherols or tocotrienols is Vitamin E.

26. (Previously Presented) The method of claim 23, wherein the benzodiazepine drugis

selected from the group consisting of: alprazolam, brotizolam, chlordiazepoxide, clobazam,

clonazepam, clorazepam, demoxazepam,diazepam, flumazenil, flurazepam, halazepam, midazolam,

nordazepam, medazepam,nitrazepam, oxazepam, lorazepam, prazepam, quazepam,triazolam,

temazepam, loprazolam, or any pharmaceutically-acceptable salts thereof, and any combinations

thereof.

27. (Previously Presented) The method of claim 26, wherein the benzodiazepine drug is

diazepam, or a pharmaceutically-acceptable salt thereof.
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28. (Previously Presented) The method of claim 23, wherein the solution contains about 1 to

about 20 % (w/v) of benzodiazepine.

29. (Previously Presented) The method of claim 28, wherein the solution contains about 1 to

about 20 % (w/v) of diazepam.

30. (Previously Presented) The method of claim 23, wherein the one or more natural or

synthetic tocopherols or tocotrienols are selected from the group consisting of: a-tocopherol, B-

tocopherol, y-tocopherol, 5-tocopherol, a-tocotrienol, B- tocotrienol, y- tocotrienol, 5- tocotrienol,

tocophersolan, any isomers thereof, any esters thereof, any analogs or derivatives thereof, and any

combinations thereof.

31. (Canceled).

32. (Canceled).

33. (Currently Amended) The method of claim 23, wherein the solution contains ethanol

from 1 to 25% (w/v) 4-25-%-G¥A-)) and benzyl alcohol from 1 to 25% (w/v) 4-25-%-FA.

34. (Previously Presented) The method of claim 33, wherein the benzodiazepine drugis

present in the pharmaceutical solution in a concentration of from about 10 mg/mL to about 250

mg/mL.

35. (Previously Presented) The method of claim 34, wherein the benzodiazepine drugis

present in the pharmaceutical solution in a concentration of from about 20 mg/mL to about 50

mg/mL.

36. (Currently Amended) The method of claim 23, wherein the pharmaceuticalsehitien

eomprises one or more natural or synthetic tocopherols or tocotrienols, or any combinationsthereof,

is in an amount from about 45% to about 85% (w/w).

37. (Currently Amended) The method claim 36, wherein the pharmaceuticalsehitier

eomprises one or more natural or synthetic tocopherols or tocotrienols, or any combinationsthereof,

is in an amount from about 60% to about 75% (w/w).
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38. (Currently Amended) The method of claim 23, wherein the pharmaceuticalsehitien

eomprises ethanol and benzyl alcohol is in a combined amount from about 15% to about 55% (w/w).

39. (Currently Amended) The method of claim 38, wherein the pharmaceuticalsehitien

eomprises ethanol and benzyl alcohol is in a combined amount from about 25% to about 40% (w/w).

40. (Currently Amended) The method of claim 23, wherein the solution comprises ethanol

[[Q] from _10[[-]] to 22.5 % (w/v)[J]] and benzyl alcohol from [[(]]7.5[[-]] to 12.5 % (w/v)[D]].
  

41. (Previously Presented) The method of claim 23, wherein the solution is in a

pharmaceutically-acceptable spray formulation.

42. (Previously Presented) The method of claim 41, wherein the benzodiazepineis

administered in a therapeutically effective amount from about 1 mg to about 20 mg.

43. (Previously Presented) The method of claim 42, wherein said pharmaceutical solution is

in a pharmaceutically-acceptable spray formulation having volume from about 10 uL to about 200

uL.

44. (Previously Presented) The method of claim 43, wherein the administration of the

pharmaceutical solution comprises spraying at least a portion of the therapeutically effective amount

of the benzodiazepineinto at least one nostril.

45. (Previously Presented) The method of claim 43, wherein the administration of the

pharmaceutical solution comprises spraying at least a portion of the therapeutically effective amount

of the benzodiazepine into each nostril.

46. (Previously Presented) The method of claim 45, wherein the administration of the

pharmaceutical solution comprises spraying a first quantity of the pharmaceutical solution into the

first nostril, spraying a second quantity of the pharmaceutical solution into a second nostril, and

optionally after a pre-selected time delay, spraying a third quantity of the pharmaceutical solution

into the first nostril.
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47. (Previously Presented) The method of claim 46, further comprising, optionally after a

pre-selected time delay, administering at least a fourth quantity of the pharmaceutical solution to the

second nostril.

48. (Previously Presented) The method of claim 46, wherein nasal administration of the

pharmaceutical solution begins at any time before or after onset of symptomsof a disorder which

may be treatable with the pharmaceutical solution.

49. (Previously Presented) The method of claim 23, wherein the solution containsat least

about 0.01% (w/w) of an alkyl glycoside.

50. (Previously Presented) The method of claim 24, wherein the solution contains about

0.01% to 1% (w/w) of an alkyl glycoside.

51. (Previously Presented) The method of claim 50, wherein the solution contains about

0.01% to 1% (w/w) of dodecyl maltoside.

52. (Cancelled)

53. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam, vitamin E, ethanol, benzyl alcohol and dodecyl maltoside.

54. (Previously Presented) The method of claim 23, wherein the solution consists of about

56.47% (w/v) vitamin E, about 10.5 % (w/v) benzyl alcohol, about 10 % (w/v) diazepam, about 0.25

% (w/v) dodecyl maltoside, q.s. dehydrated ethanol.

55. (Previously Presented) The method of claim 23, wherein the solution consists of

diazepam, alkyl glycoside, vitamin E, ethanol, and benzyl alcohol.

56. (Currently Amended) The methodof claim 23, wherein the solution consists of diazepam

G6-+15%-GrA) from 5 to 15% (w/v), dodecyl maltoside from about 0.01 to 1% (w/v) (0-04+4%

Gra), vitamin E from 45 to 65% (w/v) (45-65-%-Gr/+h, ethanol from 10 to 25% (w/v) A0-25-%

GrA4) and benzyl alcohol from 5 to 15% (w/v) 645-%-GwA.

57. (Canceled).
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58 (Canceled).

59. (Canceled).

60. (Currently Amended) The method of claim 23, wherein the solution consists of diazepam

from 5 to 15% (w/v) G-4+5-%e-GAe), dodecyl maltoside from 0.01 to 1% (w/v) (0-0+-+%-GrA,

vitamin E from 45 to 65% (w/v) 445-65-%-FwA4), ethanol from 10 to 25% (w/v) 49-25%Gv)and

benzyl alcohol from 5 to 15% (w/v) 64+5%-FrAA).

61. (Currently Amended) The method of claim 23, wherein the solution consists of diazepam

from 9 to 11% (w/v) 99-+-%-F¥Ay, dodecyl maltoside from 0.1 to 0.5% (w/v)©1035%4-FrA),

vitamin E from 50 60 60% (w/v) 69-60-%-GvA), ethanol from 15 to 22.5% (w/v) G5-223%

Gv) and benzyl alcohol from 7.5 to 12.5% (w/v) F5425-%-Gah).

62. (Currently Amended) The method of claim 23, wherein the solution consists of diazepam

[[Q]10 % (w/v)[D]], dodecyl maltoside from 0.15 to 0.3% (w/v) 8-5-0344, vitamin E from

50 to 60% (w/v) 69-60%4-4wAAH, ethanol from 17 to 20% (w/v) A#20%4-FwA4)-and benzyl alcohol

from 10 to 12% (w/v) G0-+2-%-Fi¥A.

63. (Currently Amended) The method of claim 23, wherein said treatment achieves

bioavailability that is from about 80[[-]] to 125% of that achieved with the same benzodiazepine

administered intravenously.

64. (Currently Amended) The method of claim 63, wherein said treatment achieves

bioavailability that is from about 90[[-]] to 110% of that achieved with the same benzodiazepine

administered intravenously.

65. (Previously Presented) The method of claim 64, wherein said treatment achieves

bioavailability that is from about 92.5 to 107.5% that obtained with the same benzodiazepine

administered intravenously.
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REMARKS

This Amendmentis in response to the Non-Final Office Action dated July 14, 2016. Claims

23, 25-30, 33-51, 53-56, and 60-65 are currently pending. Claims 23, 33, 36-40, 56, and 60-64 are

currently amended. Claim 52 is cancelled. Applicants respectfully request that the present

amendmentbe entered, and request prompt examination of the present application. Applicants

further submit that the application is now in condition for allowance.

No new matter is added by any amendment madeherein. Reconsideration is respectfully

requested.

Rejections under 35 U.S.C.§112 (pre-AIA), First Paragraph

The Office rejected claims 23, 25-30, 33-56, and 60-65 under 35 U.S.C. § 112 (pre-AIA), first

paragraph, as allegedly lacking enablement in the specification for “all disorders which may be

treatable by a benzodiazepine drug.” Office Action dated July 14, 2016, page 2.

Without agreeing with the office and solely in the interest of compact and expeditious
99

prosecution, Applicants herein amend claim 23 replace “may be” with “is.” Applicants believe the

rejection is moot.

Rejections under 35 U.S.C.§112 (pre-AIA), Second Paragraph

The Office rejected claims 33, 40, 56 and 60-62 under 35 U.S.C. § 112 (pre-AIA), second

paragraph, as allegedly being “indefinite for failing to particularly point out and distinctly claim the

subject matter which the applicant regards as the invention.” Office Action dated July 14, 2016, page

3. Specifically, the Examiner points to the use of parentheses containing values in the claimsstating

that “It is not clear whether the values in parenthesesare part of the claimed invention. If Applicants

intend the values to be limiting on the respective claims, Examiner suggests removing the values

from the parentheses.” Office Action dated July 14, 2016, page 3.

Without agreeing with the office and solely in the interest of compact and expeditious

prosecution, Applicants herein amend claims 33, 40, 56 and 60-62 to remove the parentheses as

suggested by the Examiner, rendering the rejection moot.
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Rejections under 35 U.S.C.§112 (pre-AIA), Fourth Paragraph

The Office rejected claims 36-40 and 52 under 35 U.S.C. § 112 (pre-AIA), fourth paragraph, as

allegedly being of improper dependent form. Office Action dated July 14, 2016, page 3. Specifically,

the Examinerstates that “independent claim 23 recites a solution ‘consisting of’ while dependent

claims 36-40 recite the term ‘comprising’ when referencing the solution and claim 52 recites the

term ‘consisting essentially of when referring to the solution.” Office Action dated July 14, 2016,

page 3.

Without agreeing with the office and solely in the interest of compact and expeditious

prosecution, Applicants herein cancel claim 52 and amend claims 36-40 to place them in proper

dependent form as suggested by the Examiner, rendering this rejection moot.

Nonstatutory Double Patenting Rejection

The Examiner rejected claims 23, 25-30, 33-56 and 60-65 underthe judicially created doctrine

of obviousness-type double patenting as allegedly being unpatentable over claims 1-22 of U.S.

Patent No. 8,895,546. Office Action dated July 14, 2016, page 4.

The Examiner provisionally rejected claims 23, 25-30, 33-56 and 60-65 underthe judicially

created doctrine of obviousness-type double patenting as allegedly being unpatentable over claims

20, 22-24, 27-36, 38, 40-45 and 48-54 of co-pending Application No. 12/413,439. Office Action

dated July 14, 2016, page 5.

Without conceding the basis for rejection, Applicant will considerfiling terminal disclaimers

over U.S. Patent No. 8,895,546 and co-pending Application No. 14/527,613, should the claims of the

present application be found to be otherwise allowable.
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Response to Non-Final Office Action Serial No. 14/527,613
Mailed July 14, 2016 WSGR Reference No. 35401-716.301

CONCLUSION

Applicants believe that the application is in condition for allowance and respectfully solicit

the Examinerto expedite prosecution of this patent application to issuance. Should the Examiner

have any questions, or should there be any remaining issues of a minor or purely formal nature that

may be readily disposed of through a supplemental amendment, or Examiner’s amendment,

Applicants encourage the Examiner to telephone the undersigned at 858-350-2332.

The Commissioner is hereby authorized to charge any additional fees that may be required,

or credit any overpayment, including petition fees and extension of time fees, to Deposit Account

No. 23-2415 (Attorney Docket No. 35401-716.301).

Respectfully submitted,

WILSON SONSINI GOODRICH & ROSATI

Professional Corporation

Date: _January 10, 2017 By:_/Matthew V. Grumbling/
Matthew V. Grumbling.
Reg. No. 44,427

Kathryn Grey
Reg. No. 69,591

650 Page Mill Road
Palo Alto, CA 94304
Direct Dial: (858) 350-2332
Customer No. 021971
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ABSTRACT

A kind of benyl diazopines medicine-aiprazalam nasal spray is comprised of alprazolam as main medicine,

medicinal solvent and medicinal auxiliary materials. Said invention can be divided into solution type,

suspension type, gel type and emulsion type, and can be used for curing status epilepticus (SE) and epilepsy.

 DESCRIPTION trans

Alprazolam nasal spray

The present invention relates 7 benzodiazepine class of drugs - alprazolam nasal spray, belongs fo the fieid

of chemical and pharmaceutical preparations.

Epilepsy is a recurrent phenomenon of a brain dysfunction caused bya variety of different factors, also

known as convulsions, epilepsy, generally can be divided into generalized seizures and partial seizures

categories. Status epilepticus (SE) refers to the ime of onset of frequent seizures more than 306 minutes or in

the interim period has been unable to fully return to normal awareness of the disease, one case of sever

disease of ihe nervous system. Onset often appear hypoxia, high fever, brain edema, cardiovascular system

disorders, hypoglycemia and respiratory infections further aggravate convulsions and evenlife-threatening

physiological and pathological changes, if nat treated, the patient died of iliness and disability that is possible,

it should be take decisive and effective treatment as soon as possibile just scared. Current clinical think the

ideal drug only surprise should have the following properties: (1) high fat-soluble, easily through the blood-

brain barrier, the brain quickly reached a peak of drugs: (2) the role of a strong and does not significantly

inhibit respiration and blood pressure; (3 } long half-life, without having to repeatedly medication; convenient

(43 the route of administration, rapid onset of drug: (5) other just scared and no adverse drug interactions: (6)

wake up fast: (7) non-contradictory reaction that a need fo increase the dose of the drug ineffective or change

occurs with similar drugs actually worsened the SE. SE currently controls generally preferred benzodiazepine

(] drugs, such as intravenous diazepam (Valium), lorazepam (lorazepam) clonazepam (clonazepam) and soa
on.

inframuscular injection, enema and other routes of administration compared to oral administration,

intravenous drug absorption, rapid onset, etc., but for SE patients, especially more severe tonic-clonic SE

patients, due to the incidence of limb or constantly twitching or stupor, intravenous injection will be difficult, at

this time also using case enema or intramuscular injection or sublingual administration of treatment, but the

formeris due to the absorption of slow, difficult to quickly just scared, which mast patients rigidity, can not be

placed in sublingual drug fails, so in addition to the above-described methods of treatment intravenous other

methods are difficult to achieve a better therapeutic effect.
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Object of the nresent invention is to salve the above problems, an invention benzodiazepine 0drug -

alprazolam nasal spray, so as to achieve rapid treatment, facilitate administration ourposes,

The present invention is implemented as follows: alprazolam nasal sprayis the main drug alorazoiam,

solvents and other pharmaceutical excipients pharmaceutical composition, the type and amount of

pharmaceutical excipients can be adjusted according to the type of formulation. In 1G0Qmi ofliquid, the

alprazolam dosage 0.5 ~ 10g, the amount of other auxiliary branch of 0.01 ~ 500g. The solvent used in the

present invention is water, polyethylene glycol, ethanol, propylene glyco! and glyceral, which can be one or

more, in an amount of 5-1000mi: Other sharmaceutical excipients include: co-soivents, sloadhasive high

molecular materials, suspending agents, oils, emulsifiers, osmotic pressure adjusting agents, aromatic

flavoring agents and antimicrobial preservatives, which may comprise one or several. Wherein the co-solvent

is a cycladexirin, including a- cyclodextrin, G- cyclodextrin, hydroxyethy! -B- cyclodextrin, hydroxypropy! -B-

cyclodextrin, 3-hydroxypropy! ~B- ring dextrin and the like, which may be one or more, in an amount of 0.1 ~

20g; bicadhesive polymer materials include polyacrylic acid, polyvinyi pyrrolidone, polyethylene glycol,

cellulose and derivatives thereof, wherein the poly acrylate, including a variety of types of cards perm,

cellulose and its derivatives inclucle methyl cellulose, sadium hydroxymethyl cellulose, sodium carboxymethy!

cellulose, hydroxyethyl cellulase, etc., can be one of therm or Several, in an amount of 0.1 ~ 25g) suspending

agents include polyacrylic acid, polyvinyl pyrrolidone, cellulose and derivatives thereof, natural rubber, aic.,

wherein a polyacrylic acid include a variety of types of cards perm, etc., cellulose and its derivatives include

methyl cellulose, sodium hydroxymethyl cellulose, sodium carboxymethyl cellulose, hydroxyethyl cellulose

and the like; natural gums inciude gelatin, acacia, sodiumalginate, etc., which may be one or more in an

amount of 0.5 ~ 50g: fats include oleic acid, nutmeg acid and isopropyl, which may be one or more, in an

amount of 20 ~ 500g: ernulsifiers include glycerol esters, sucrose esters, Tween , poloxamer, cards perm etc.,

which may be one or more, in an amount of 1.5-80g; osmolality adjusting agents include sodium chioride,

dextrose, mannitol, sodium lactate, etc., may be one of a species or more, in an amount of 0.5 ~ 55q;

aromatic flavoring agents inclide sweeteners and flavoring agents, sweeteners include aspartame, stevioside,

saccharin, which may be one or several, aromatic agents include natural and synthetic fragrances, which may

be one or more, in an amount of O~ 1g; PH adjusting agents inciude inorganic acid and organic acid, for

adjusting the PH value of the solution in an amount few, can According to the actual need to add;

antimicrobial preservatives include benzalkoniumchioride, benzalkonium bromide, benzyl alcohol, banzyl

aicohal, cresal, chiorocresal, sodium benzoate, sarbic acid, sodium sarbate, thimerosal, etc., can be ane of

them or a few species, in an amount of 0.04 ~ 10g.

Effect af the drug according to the characteristics and physical and chemical properties, and the

characteristics of nasal administration, the present invention can be classified into solution type, suspension

type, gel type, amulsion tyoe.

Solution-based nasal spray alprazolam alorazoiam by primary drug, medicinal solvent, solvent, aromatic

flavoring agents ancl antimicrobial preservative composition. In 1000mi of liquid, the alprazolam casage 0.5 ~
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10g, medicinal solvent is water, polyethylene glycol, inciucing 206,300,400 other models, ethanal, propylene

glycol and glycerin, which can be one or a few species, an amount of 5-956mil: cosolvent as cyclodextrins,

cyclodextrin include a-, B- cyclodextrin, hydroxyethyl ~B- cyclodextrin, hydroxypropy! -B- cyclodextrin, 3 -

hycdroxypropy! -B- cyclodextrin, which can be one ar more, in an amount of 0.1 ~ 20q, but in the liquid in the

lower alprazolam concentration may not be added; aromatic flavoring agents sweeteners and flavoring agents,

sweeteners include aspartame, stevioside, saccharin, sic., which may be one or more, flavoring agents

including natural and synthetic flavors, which can be one or more an amount of fram O~ 1g: antimicrobial

preservatives include benzalkonium chloride, benzalkoanium bromide, beanzyi alcohol, benzyl alcohol, cresal,

chierocresol, sodium benzoate, sorbic acid, sodium sorbate, thimerosal, efc., can be one of them species or

more, in an amount of 0.01 ~ 10g. The preparation process for the main drug alprazolam mixed with a variety

of suitable pharmaceutical excipients, to prepare a solution to obtain liquor.

Alprazolam gel nasal spray is the main drug alprazolam, a pharmaceutically acceptable solvent, solvent,

bioadhesive polyrner materials, aromatic flavoring agents and antimicrobial preservative composition. In

1O0Qmi drug solution, the amount of alprazolam 0.5 ~ 70g, the solvent used is water, polyethylene glycol,

comprising 200,300,400 models, ethanol, orapylene glycol and glycerol, which can be one or several species,

an amount 5-1060mi; cosalvent as cyclodextrins, cyclodextrin include a-, B- cyclodextrin, hydroxyethy! -B-

cyclodextrin, hydroxypropyl -B- cyclodextrin, 3 - hydroxypropyi -B- cyclodextrin, which can be one or more, in

an amount of 0.1 ~ 20g, but in the liquid may not be added at law concentration of alprazolam; bioadhesive

polymer materials include: polyacrylic acid, polyvinyl pyrrolidone, polyethylene glycol, cellulose and

derivatives thereof, wherein the polyacrylic acid cornprises a card perm -934,974,941,981, TR-2 and other

models, cellulose and derivatives include methyl cellulose, sodium hydroxymethyl cellulose, sodium

carboxymethy! cellulose, hydroxyethyi cellulose and other claims, which can be one or more, in an amount of

0.1 ~ 25q: aromatic flavoring agents include sweet flavoring and perfuming agents, sweetening agents

include aspartame, stevioside, saccharin, etc., which may be ane or more, flavoring agents including natural

and synthetic flavors, which can be one or several, of its the amount of O ~ 1g: PH regulators include

inorganic acid and organic acid, used to adjust the PH value of the gel solution, the amount of rare, according

to the actual need ta ace: antimicrobial oreservatives include benzalkanium chloride, benzalkonium broamicde,

benzene methanal, benzyl alcohol, cresol, chloracresoi, sodium benzoate, sorbic acid, sodium sorbate,

thimerosal and the like, which may be one or more, in an amount of 0.01 ~ 10g. With polyacrylic acid made

hydrophilic gel nasal sprays, drugs can prolong the contact time with the nasal mucosa, help to improve

bioavailability. The preparation process for a variety of primary drug is mixed with a suitable pharmaceutical

excipients, made of hydraphilic gel solution to obtain the drug gel fluid.

Suspension type alprazolam nasal spray is the main drug alprazolam, a pharmaceutically acceptable solvent,

suspending agents, osmotic pressure regulator, aromatic flavoring agents and antimicrobial preservative

composition. In 1000mi drug solution, the amount of alprazolam 0.5 ~ 10g, the solvent used is water,

polyethylene glycol, comprising 200,300,400 models, ethanol, propylene giycol and glycerol, which can be

one or several species, an amount 5-1000mi; suspending agents include polyacrylic acid, palyviny!
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pyrrolidone, cellulose and clerivatives thereof, natural rubber, etc., wherein a polyacrylic acid include a variety

of types of cards perm, etc., cellulose and its derivatives include methyl cellulose, sodium hydroxymethyl

cellulose, sodium carboxymethyi cellulose, hydroxyethyl cellulose and the like; natural gums such as gelatin,

acacia, sodium alginate, atc., which may be one or several, in an arnount of 0.5 ~ 50g: osmolality aciusting

agents include: sodium chicride, dextrose, mannitol, sodiurn lactate, etc., which may be one or more, in an

amount of 0.5 ~ 559: aromatic flavoring agents include sweeteners and flavoring agents, sweeteners include

aspartame, stevioside, saccharin, etc., which may be one or more, flavoring agents including natural and

synthetic flavors, which can be one or more, an amount of 0 ~ 1g; PH regulators include inorganic acid and

organic acid, used to adjust the PH vaiue of the solution, the amount of very few, according to the actual need

to add: antimicrobial preservatives include benzalkaonium chioricie, benzalkanium bromide, banzy! alcohal,

benzyl alcohol , cresol, chlorocresol, sodium benzoate, sorbic acid, sodium sorbate, thimerosal and the like,

which may be one or more, in an amount of 0.01 ~ 10g. The preparation process for the main drug

alprazolam variety of suitable pharmaceutical excipients mixed with a solution that is made to get spray liquid

suspension,

Emulsion alprazolam nasal soray is the main drug alprazolam, a pharmaceutically acceptable salvent,

suspending agents, oils, emulsifiers, osmotic pressure regulator, aromatic flavoring agents and antimicrobial

preservative compasition. In 7OG0mi of iquid, the alprazolam dosage 0.5 ~ 10g. The salvent used in the

present invention is water, polyethylene glycol (200,300,400), ethanol, pranyienes glycal and glycerol, which

can be one or more, in an amount of 5-1000m) suspending agents include polyacrylic acid, slightly polyvinyl

pyrrolidone, cellulase and its derivatives, natural rubber, etc., wherein a polyacrylic acid include a variety of

types of cards perm, etc., cellulose and its derivatives inciucde methyl cellulase, sadium

carboxymethyiceliuioss, sodium carboxymethyl cellulose, hydroxyethy! cellulase and the like; natural gums

include gelatin, acacia, sodium aiginate, etc., which may be one or more, in an amount of 0.5 ~ 50g: fats

include oleic acid, meat Kou acid and isapropyl, which may be one or more, in an amount of 20 ~ 500g;

emulsifiers include glycerol esters, sucrose esters, polysorbate, poloxamer, cards perm etc., which can be

one or more, in an amount of 1.5-80g: osmolality adjusting agents inciude sodiumchloride, dextrose, mannitol,

sodium lactate, etc., which may be one ar more, in an amount of 0.5 ~ 55g; aromatic straightening flavoring

agents including sweeteners and flavoring agents, sweeteners include aspartame, stevioside, saccharin, etc.,

which may be one or more, flavoring agents including natural and synthetic flavors, can be one of them or

Several, in an amount of 0 ~ 1g; PH regulators inciude inorganic acid and arganic acid, used to adjust the PH

value of the solution, the amount of rare, according to the actual need to add: antimicrobial preservatives

include banzalkoniumchloride, benzalkonium , benzyl alcohol, phenylethy! alcohol, cresol, chlorocresoi,

sodium benzoate, sorbic acid, sodium sorbate, thimerosal and the like, which may be one or more, in an

amount of 0.01 ~ 10g, process for the preparation thereof main drug alprazolam mixed with various suitable

pharmaceutical excipients, suspending solution using adhesive or wet glue into the legal system to obtain a

spraysolution.
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Alprazolam is a benzodiazepine CO new drugs, and diazepam have similar pharmacological effects, anxialytic,

anticonvulsant, antidepressant, sedative, hypnotic and muscle relaxation and so on, which is stronger than

diazepam 10 times. The nasal spray is made alprazolam, after absorption of the drug through the nasal

capillaries directly into the systemic circulation, rather than through the cloar - liver system, avoicing first-pass

effect of the liver, and high bioavailability, plasma concentration and intravenous similar, alprazolam SE nasal

spray treatment compared with intravenous and recial administration, the administration is not only

convenient, but alse ranicl onset of absorption is complete, you can achieve better therapeutic effect.

The following are exampies of the present invention, but are not limited to the ambodiments of the subiect,

Formulation Example 7 (with a volume of solution dubbed 1000mil of dollars) alprazolam 5g ethanol diluted to

100m! operation: the main prescription drugs mixed with excipients proportion spray liquid preparation, the

filtrate Determination, filling, sealing, installation of soray pumps, packaging, testing, storage.

Example 2

Prescription (dubsed the volume of saiution to 106Gmi ofdollars} diluted alprazolam sweetener 2g 71.09 0.1¢

vanilla Sml ethanol, banzyl alcohol polyethylene glycol 600mi water 200m) to 1G00m! operation: the main

prescription drugs and excipients proportion mixed to prepare a sprayliquid, the filtrate Determination, Ming,

sealing, installation of spray pumps, packaging, testing, storage.

Examoile 3 prescription (dubbed the volume of solution to 1060mi of dollars) diluted alprazolam chlorocresol

2g ig ethanol glycero! 200mL water 300mi to 1000mi/ operation: the main mixing prescription drugs and

excipients proportion, preparation sprayliquid filtration filtrate Determination, filing, sealing, installation of

spray pumps, packaging, testing, storage.

Diluted to 1000mi Formulation Example 4 (dubbed the volume of solution to 1000ml of dollars} alprazolam

Bromogeramine 2g ig ethanol glycol 250mL water 250ml

Operation: The main prescription drugs anc excipients proportions, preparation sprayliquid, the filtrate

Determination, filing, sealing, installation of spray pumps, packaging, testing, storage.

Formulation Example 5 (dubbed the volume of solution to 1600mi of dollars) alprazolam 4g card perm -934

5g8- diluted cyclodextrin 6g0.1N NaOH appropriate amount of propylene glycol, benzyl alcohol 5q water

250mi to 1000mi: Press prescription proportion the main drug anc 8- cyclodextrin was dissolvedi in propylens

glycol fo produce a solution (1), the card perm, benzy! alcohol, and 500ml! of pure water were mixed to

prepare a hydrogel solution (2), the solution (1} and (2) diluted mix, add water to 1000mi1, adding NaQH

solution was adjusted to 5.0-7.0 PH, determination, filling, sealing, installation gel spray pumps, packaging,

testing, storage.
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Formulation Example 6 (dubbed volume of solution to 1000mi! of dollars) alprazolam 29 card perm 944

1.59B8- cyclodextrin diluted 4g 5g trethanolamine right amount of benzyl aicohal polyethylene glycol water

350mi to 1606m!

Operation: According to the proportion of the main drug orescription with 8- cyclodextrin was dissolved in

polyethylene glycol, to prepare a solution (1), the card perm, benzyl alcohol and purified water 500rnl,

prepared hydrogel solution (2 }, the diluted solution (1) and (2) mixing, add water to 1000mi, adding NaOH

solution was adjusted to 5.0-7.0 PH, determination, filling, sealing, installation of spray pumps, packaging,

testing, storage.

Formulation Example 7 (dubbed volume of solution to 1G0Qm! of dollars) alprazolam 1g card perm -974

1Og0.4N NaOH appropriate amount of benzyl alcoho, propylene glycol 5g ethanal 280m! 200ml to 1000m!

waterdilution: Press prescription drugs and the proportion of the primary6- cyclodextrin was dissalved ina

mixture of ethanol and propylene glycol, to prepare a solution (43, the card perm, benzyl alcohol and purified

water 500mi!, crepared hycrage! solutions (2}, the solution (1) ane dilution (2) mixing, add water to 1000m!,

adding NaQH solution was adjusted to 5.0-7.0 PH, determination, filing, sealing, installation of spray pumps,

packaging, testing, storage.

Formulation Example & (dubbed the volume of solution to 100Qmi of dollars) diluted alprazolam aq

metnhyicellulose 14g8- cyclodextrin 10g. 7 NHCI or NaOH appropriate amount of propylene glycol, benzyl

alcohol 5¢ water 250ml to 1000mi: Press prescription proportion the main drug anc 8- cyclodextrin was

dissalved in prapylene giycal to praduce a solution (1), methyl cellulose, EDTA-2Na, benzyi alcohol, and

500mi of pure water were mixed to prepare a hydroge! solution (2), and the solution dilution (1) and (2) mixing,

add water to 1600mi, aciding acid or alkali solution was adjusted fo 6.0-7.0 PH, determination, filling, sealing,

installation of spray purins, packaging, testing, storage.

Examnie 9 Formulation example (with a volume of solution dubbed the meter 1000m)) alprazolam 1Gq

sodium carboxymethyl cellulose 2.5g6- cyclodextrin 16g0.1N HCl or NaOH Sg appropriate amount of benzyl

alcohol glycol polyethylene glycol 350m! water 150ml diluted to 1Q00mi: Press the mbcture ratio of the main

drug prescription with $- cycioclextrin was dissolved in polyethyiene glyco! and propylene glycal to prepare a

solution (1}, and the mixture of sodium carboxymethyl cellulose, benzyl alcohol and purified water 500ral to

prepare a hydrogel solution (2), the diluted solution (1) and (2) were mixed with water to 7000mi, the addition

of acid or alkali solution to adjust the PH to 5.0-7.0, determination, filling, sealing, installation soray pump ,

packaging, testing, storage.

Formulation Example 10 (dubbed the volume of solution to 1000mi of dollars) alprazolam 8g card perm TR-2

| .5g8- cyclodextrin 16g right amount of benzyl alcohal, triethanclamine diluted Sg propylene glycerol 106

Water 250ml to 1000m!
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Operation: According to the proportion of the main drug prescription with 6- cyclodextrin was dissolved in a

mixture of propylene glycol and giyceral, to make a solution (1), the card perm TR-2, benzyl alcohol, and

500mi of pure water were mixed to prepare a hydroge! gumsolution (2), the diluted solution (1) and (2) mbang,

add water to 7000mi, plus triethanolamine adjust the PH of 5.0-7.0, determination, filling, sealing, installation

of spray pumps, packaging, testing, storage .

Prescription Example 11 (dubbed the volume of salution in the meter 1000m))} alprazolam 10g sodium

carboxymethyl cellulose 2.498- cyclodextrin 10g0.1N HCI or dilute NaOH 5g appropriate amount of benzyl

alcohol polyethylene glycol to 250m! water 1000m! operation: the ratio of the main drug prescription with B-

cyclodextrin was dissolved in polyethylene glycal, to prepare a salution (1), and the mixture of sadium

carboxymethyl cellulose, benzyl alcohol, and 500mi of pure water to prepare a hydrogel gum solution (2), the

diluted solution (1) and (2) were mixed with water to 1000mi, the addition of acid or alkali solution to adjust the

PH to 5.0-7.0, determination, filling, sealing, installation spray pumps, packaging, testing, storage.

Formulation Example 12 (dubbed the volume of solution to 7000mi of dollars) alprazolam 1.0q sodium

carboxymethyl cellulose, microcrystalline cellulose 2.5q 3g 9¢0.1N HCi or NaOH appropriate amount of

sodium chioride benzalkenium 5g dilution water to 1000m!

Operation: The main drug be micronized (Sumorless}, the standby; prescription mixing proportions of

sodium carboxymethyl cellulose, microcrystalline cellulose, sodiumchloride, benzalkonium chloride and

800m! of pure water, swell, and dissolved to prepare an aqueous solution will be dHuted with micronized drug

master mix, add water to 100ml, adding acid or alkali solution was adjusted to 5.0-7.0 PH, mix,

determination, filing, sealing, installation of spray pumps, packaging, testing, storage.

Examoie 13 Formulation example (with a volume of solution dubbed the meter 1600mi)) alprazolam 16g

sodium carboxymethyl cellulose 2.59 card perm -841 29 glucose 55g0.1N HCI or NaOH appropriate amount

of benzyl aicohal, polyethylene glycol 5q 25Gmi diluted with water fo 1000mi operation: the primary agents for

the micronized (5umor less}, the standby; prescription preportion of sodium carboxymethy! cellulose, card

perm -841, glucose, benzyl alcohol and &00mi of puriied water, the swelling, dissolution system into the

aqueous solution, the diluted with micronized drug master mix, add water to 1000mi, adding acid or alkali

solution to adjust PH 5.0-7.0, mixing, determination, filling, sealing, installation of spray pumps, packaging,

testing, into library.

Diluted to 1000mi Formulation Example 14 (dubbed the valume of solution to 10G0mi of dollars} alorazolam

4g oleic acid 80g card perm TR-2 2g0.1N HC! or NaOH appropriate amount of benzyl alcohol, polyethylene

qlycol 4g 350m! water

Operation: The main drug prescription proportion, oleic acid, card perm TR-2, benzy! alcohol were mixed and

dissolved in a water bath, was added slowly with stirring at a high speed mixing of pure water, diluted fo
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100Gmil, homogenized for 30 minutes, adding aciel or base PH was adiusted to 5.0-7.0, mixing, determination,

filing, sealing, installation of spray pumps, packaging, testing, storage.

Formulation Example 15 (dubbed the volume of salution to 1G00mi of doilars) diluted alprazolam 4g nutmeg

90g sucrose isopropyl ester 2g0.1N NCI or NaOH appropriate amount of benzy! aicohal, palyathyiene glyca!

5g 356m! io 1000mi water operations: The main drug prescription proportion, nutmeg isopropy!, sucrose

esters, benzy! alcohol were mixed and dissolved in a water bath, was accled slowlywith stirring at a high

speed mixing of pure water, diluted to 1000ml, harnogenized for 30 minutes, the addition of acid or alkali

solution is adjusted PH is 5.0-7.6, mixing, determination, filling, sealing, installation of spray pumps,

packaging, testing, storage.
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ee ee eeed
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AOEOTAGH,BILLIEAPPLE.aA. Cte
aRMD. 8-ERWHE. JEZELBWIHT. FADUSE- BABIN. 3-FRAE-
8FKRIESE, ATDUEIG AbaRLD, HAR 0.1~20g; “EWAABH TE
BATHEUERTU. RZ, ECO. ERE,
SCRTURRET,ERATeTATER
PEERRSeaN PRELATARRAN, FAZER,PTLAh
seh, SLAP0.1~25e: BURLIRRPUR. FRZinta. AT AER
MINTED. FORBES, PORAMMISHSIRIS, STR
SATALERATHER. FRET, RELATORRN. PRCT
$e, ORCI OME. BATRACBE. HERRARAN,ATLA ESCHALA,
Ey 05~50g: WIREMIA. ARATE,ATLLHCAh
JL#R, FLAS 20~500g; SLACCadH WMRRM. BRA. mb. Wee
A. VOM,STDUEIGPAPRIL, SCARY1.5-80g; HSRAY ail
fateh. MRE. TRAD. FURR, ATUAPRIL, RH
Hy 0.5~55q; FEMORALORAL, ORTLTAAAITAAE
Sint. HEA, TIDUSeRILE, PRIORARSEM, A
bhHhPpaLAE, LADERA O~1g; PH AHHRCLADA AL
Mik, FUTIAN PH (A, SMD, FRSCMEA UG
PERTTI. BRAK. SRA. RZ, FRAT, SUPA. ORR,
LSU. LAR. RR, BTECLAP, SEEAD 0.01~
10g. |

ese 25ycHVPE AL ROSALIE, UAIRSGE, ARCO AT3
YR. WOE. Re. FLA.

VsFLBheyOFd=PBTMESDLIER. PNTAL. F7
WHRIANAWG IALBL. 71000m1 Ai, BTMTALEO5~10g, 25
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ene aw ae ee

FU7K. FEZCAFE 200. 300. 400FS. 2B. AA,
ALLEhePRL, FCA5-950ml, BAMA, Biea
WDE. B-ORBDRE. JAZIE-B RINE. PRTSSE-B-EDBIAR. 3-FR ASEB
wives, BDL—epaeLAG, HEE 0.1~20 g, (ACEPee
MRRE BEGET ET LAARYRI: SOOMAMSA, MRLTA
FARE. HG. BE, AORNMRULE, HAARARK
Ame, ADITMoeULE, HABA O~le: PRA
KR. BURR. KR. ROR. A. RP. EA, RAR
SRO, FS, ATWPWPpaLAP, HALE A 0.01~10g. HE
seetFENESh BaMEBEASEEABB24
Ho

ekFeFe nyEhAFHJ cyESTS.A
UteRSS)PE. SEPPIAL. ZE 1000m1 BT, BI
MeO0.5~10g, PRAHA 7K. RAARIA 200. 300. 400 a
2. ZA. AOR, ATLAULA, SCAREA 5-1000mI;
WARIRBVR, TUE oSORIA. BORDA. FAZSE- BERIT. PRAIA
6 FRYER 3-FSTU SE-B -PRBURIAE. POLSPLAT, Hy 0.1 ~
20 gy HELE PAIR CP BATPSHeFEBERITBT DA ASSI, EEPP
HE, RM. BOM, ROOM. TREATED, PR
HERGCLEE-EWUHB-934, 974, 941, 981, TR2 SHS, TERRUEWA
FEILOT MEE. FRIARGN. RATHER, ZLTERS,A
Ftc fy PRRLAR, HGAD SL 0.1~25¢:SOPRAMRT
AiMAERAHK. HSS. ME. ATER, real
AGEREARBH, TOEPOUL. AE O~1g; PH
+5EENPL, HITRRPH (HARE,
THELENA: PORTRAITACK. BEAK. AE. A,
CRY. SUID. SEEM. LSE. LR. AE. BY LASet HY
faLEH, HORE BEDy 0.01~10g. HFGREE AB CAAkETE,
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AT DEKASREARA, AAREE. RSE

y 463BGGE ELMORE. AKRBeeBSB2EB

We |
eBFE! Fx Ba SSa-  ch SHTSE AT, BH, BB

RH. SSRMPEMAR. 4 1000ml BMH,eH

FU0.5~10g, PARAMWA. HEC ARETE 200. 300, 400 “FAIS.
ZR. AREAS, TUPLE, FLARE5-1000ml;

SHAPER. ROM.ARERITE. RAS, Hh
RPOUESHUS HEURES, SHERAUEWORTRAER. B
HASTOR Seay FRUPLETORSeah, FAZER, RORBCU ARE. BRA
Ki. EROS,TLRL, ASE 05~50g; BRA
4eRE: SUL. BA. HR. LAS. Wea,

FUSE O5~55e; SHRAMRMSSA, MARALIEKAMR,
ASSER. BERECE, BOLEPPLE, HSHNAEAKARAKEE,

ATLAhy—AhaeLA, BSE O~1g: PH WAAIIETLR
KL, FUSER) PH, IUD, RESEMA,; bo
SHAEROGIER. BARR, ORME, FEZBE. OR. SU) OR
oh. LR. LEROYRE, BYEI—ALA, SE0.01~_

10g. HSLEAMBPACSSHEAMRE. HE
PSK EL 4SBE2H HK |

LAT26E-CARDS. BRIA. HAE
BAGH), SEE. SPRATTA. Ze1000ml RT,
Bay MeNHFOy 0.5~10g. AAA ATAIAAK. FEAF (200. 300.
400). ZAR.REA. ARL,A 5-1000ml;
RIERA. ECAREA, ARRRATED. KB.
ctr FR GROUIESRLSM, STEERILAT AEtadETE
PAILOESeah, POFFILATOE SEA, FAZER, KARIN TC. Pal
RGR. HEROS,TLEALA, AE 0.5~S0g; wii
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pee anee849% FF

ALPEN, ARMS,ALICIALA, HALE 20~500g;

SLASHTAR. REWER. GI. TOW. PS,TO

— FARLEY, IEGLN 1.5-80g; BRRMT. HE
AR. FRO, APECPRRLAP, ILA0.5~S5g; PrEOA

UEHARABH, MORIAH, HGR. BS, ATU

KPaILE, HRMARRARAMBR, AULAHBULA,

FAY O~1g: PH WEMUIRCLALR,FEPH AE,
HARD, REEMA, OMIRK, BGR. H

FORD, SEZ. SEF. SU. SEARO, IR. LL.ARS,

Ay DASE SEP AAPRILAP, HANH 0.01~10g, HilRicheAa
UC5%PARE PLAYARABEL. EFLBev:RUE BCVAiHEakPLBGB

EHH

MERCYROROABRAM, ASHEUMA, ADR

He. BORUR. FUME. GS ERRLEE. SCE thER 10

. CAERAMH, AWARE mMSUS, ERUEAI.
WRAIARA, BRT OENATAM, HOA, MARESH
BEATAEUSOnaGy SE SHERMAPK, MY
ABE, TARR, WES, ADABUHAITBR.

FEARAISEME. (LIEAS SESE HeFPi.

SHG 1

Shy(VARGAAR A 1000m! MATT)

Pay eea 5g

Ae iE 1000ml

Hee: HEM SMEHRATPA, ACGAM, ye, WERE
oH, BE, HO, ZEMER. GR. We, AK.

‘HEB 2
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ane enamel

ShFi(LARCRARA 1000m1 HRT)

felEAES 22

BH OK Fl 1.0g

eB - Og

AS FAA 5 ml

Z.BE 200ml

KZ | 600ml

7K RiZS 1000m!

HE: BEASMRALALHAA, BCIBAM, We, BRM

Ga, £e. HO, PRMER, fH. WK, AK.

Sk3

ADT(CARE RUAARA 1000m1BOT)

| BaeR 2g

FRB lg

ZW , 300ml

tt 200mL

IK wiFEZ 1000ml

HE:ES-GHEHAMTTNES, RCIA, LE, wee

SH, £R, HO, RBMFR, AR. WH, A.

SEiB 4

AbFy(CAREREARA 1000ml HIRT)
Bay SeUa 2g

BiaR Ig

CBE 250ml

WBE 250mL

7K AER 1000ml
6
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eee aneea 479 8

Bele.HERSLOUES, RIE, che. Wee

Aik, WEE, HO, SER, AR, OH, ATE.

| SHB 5

MbT7(LABARAAA 1000ml HTT)

[ayFE 4g

EY28-934 5g

B-PB 6g

0.1N NaOH ge

a FA AF 5g

Ae 250ml

7K iEZS 1000ml

HEME. HOLTLEOB-ORURATAU, BIRCD,
Eyes. SEPRE 500ml AEA, HKREBRK (2). RRA CD fl
(2) 384, JKAEREZE 1000m1, Jn NaOHRIAA PH % 5.0-7.0, MES

f, BE, HO, ZERRMR, AR, HH, AK.

Skiiil 6

MbFy(DABCAARA 1000ml HTT)

Baye 2g

EARS 941 1.5g

BB 4g
=ZK iis

Ae FB Ag Sg

REZ,AF 350ml

kK FFE1000ml

7
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erm ankte sae Oe

RE. FRATLIEBS B-MAATROOMS, BIA CD,
WEGeS. FEAR 500ml AKIRA. HACKER (2), KR CD
Al (2) 3@4>5 MKAAREZ! 1000mI1, I NaOH WRIA PH A 5.0-7.0, Me
oe, $28, HO, RRMBR, WE, WH, AL. 7

SEEB 7

AbFy(VARRARA 1000ml HT)
[oa] PSRE lg
+E98-974 10g

0.1N NaOH ie
RRA AR 5g

2 280ml

A 200ml

aK i® 1000m!

He, HUbTLOESs BOATCRABAD TP, Bl
RAE C1), HETaMR. SEF500mi HACE,CAKE(2),
HWE) ALCQDIES. ANAHERE ZE 1000ml, I NaOH #YHRVA AT PH 7 5.0-7.0,
We, Be, HO, EMER, WE. We, AR.

STBl 8

SbF7(CAREARA 1000ml HFT)
paleS 8¢g
EH LETERR 15¢

B -SRFG 10g

0.1NHCI #& NaOH as
Ax FAG 52

Ae 250ml
7K FFE1000ml ©

PRUE: $ATT LEEZB -ORDRATOE, RAH C1), FF
FAILST oe BE EDTA-2Na, AAR 500ml Hikes, HIRACRURAI C2),

8
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ean name 8 OD

ECLACDRS,UKE 1000m1, AARRAIAY PH 7% 5.0-7.0,
Wease, 82, HO, SEMBR,. AR, RH, AR.

SET9

Mb Fy(CABAAARA 1000ml HEART)
Bn BS Wye 10g

Pie ELSOEA 2.52

B-RRAR 10g

0.1N HCI #& NaOH iis

AS FA Sg

BB 7, WG 350ml

Ae 150ml
7K FFE1000ml

HEME. FAD AT LEEES B -ATEZCABeHRA
Hh, RA (1), HEPRAULAEHE, EAE 500ml HEKIEG. lark
EAR (2),RR CL) Al (2) HBA. IAKAREA 1000m1, ARRaoe
YORIPH 5.0-7.0, WEE. Ae. HO, RMR, OR. MH,
AFF e

SE HEP10

MbFi(VI RERARERA 1000mi KART)
Bae 8p
“-EyARe TR-2 | 15¢

B -B 10g

=ZeK i

ax FA RE 5g

Ai Be 250m!

Aah 100

7K MEF 1000ml

9
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phe Rem OH

BRE: de aby LeE445 B RATARAE. al
AOASH C1), EYUG8 TR-2. SEAIAER 500ml AHS, Fh]SZaEBIAS
(2), HRW CL) A (2) HA. MKB 1000m1, fn=ZARA PH

% 50-70, WEE, HE, HO, REMBR, OR. ME, A

SEB 11

ATT(VARABA1000m] BEBAT)
BayAE 10g

$2 FLATAER 252

B-BLE 10g

0.IN HCl && NaOH ie
AR FA AF 5g

RO 250ml

7K iF 1000ml

Hee, FabTT LOGEg B-RATRCO, HMPAC1),
peLETHEea, ENE 500ml SKYE A ATKREAR (2), RA
Wm C1) Fl (2) HS. MAMAS 1000m1, AFBRAIW PH A 5.0-7.0,
WEE. BE. HO, BRMSR. AR. WH, AFE.

Se HE12

gbFy(ULARAR 1000ml BAIT)
paEME «Wg
3SLAER 2.52

HhGAR 3g

Sut 9g
0.1N HCL #% NaOH jie

ARR 5g

ak RHE1000mi

10
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ane une sea

Bee: PREABETTBL (Sum LP), @Al; PRAT OEREAT
EH. PATHE. SUC. ERIK800ml AAA, PAAR. FERri
TKR,RORERSZIRG, INK1000m1, MAREHS
44 PHY 5.0-7.0, BS, Weak, He. HO, BRS, GR, Wh,
AFF.

Sk HE13

ShFi(VARMAER A 1000ml METH)
Bayne 10g

fePILAR 2.52

FyA41 2¢g

al2BH 35 g
0.1N HCl #& NaOH ia
as PAZ 5g

KeZG 250ml

IK RARE1000ml

Bei. HERAUUEATAOE (Sum DE), Ao: Haba EeOeFEAT
“ea.GB-O41, AIRE.AER 800ml AKIRA, WANK. PMRmn
KAR, HARMEN ESSIRS, KARE 1000mI, DORRaORTe
44 PH 4 5.0-7.0, 4), WeESS, BR. HO, GRMSR, OR, me,
ATF

SEW14

AbFi(LABRAARA 1000mi HAT)
foo eeA 4g

7AB 80 g

“EIAs TR-2 2¢

0.1N HCI 8% NaOH ii
Ae FP A 5g

BE,MG 350ml

7K fF 1000ml
1
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»
ane 38

Bete: FAbTT LCDIAEN. THAR. RIMS TR-2. AATAGARot
@h, (CRGRBIEEFRAGA, AE 1000m1, 41) 30 7H, na
AURAWEIS PH 3 5.0-7.0, ES, Weaw, WAR, HO, CORMIER,
Qe, a, Ale.

Sc Ha Bl 15

Ab Fi(PARERAERA 1000ml KOM)
ay 2S AAC | 4g

Al ekRSA 90 g

CREBE 2g

0.1N HC] && NaOH ins

a FA 5g

a3 350ml

JK AiFE 1000ml

wate. ADOTUCI. EROS, PER. ROKIe
Ayea, CoRRFBRAAAEA, EB 1000m1, $9 )8t 30 2FH,
IGRIPRIA PH W 5.0-7.0, iB), Wee, Be, HO, BRMS
i, ie, WM, AE.

12

AQUESTIVE EXHIBIT 1002 page 0235



AQUESTIVE  EXHIBIT 1002    page 0236

19) EABCRBaPEU [$1 pu. CF
ASLR SL/R

® ea AGIK 9/12 AGIP 25408 
(21) HeBMe 99112590. 8

(3) 20011.7TAI18 A _HTaRSCN 13036744
[22] we 1909.12.2 faimwge 99112590. 8 “ravennaloka:enema
(ies LReaACU : ReaOR

feat 250100 LUSKSPREE LL ATES52

[2jemA EH th B BOE

_BAERS?&Beri E121REB 

[54]RSrer
[57]

PPBBH—PSSA.aE
WeekBARNARPR. RI
RRSABLE, URBRBRARR Bf
4)JeeI, ARR,
HehRUE SePI(SE)RR
IF. TSS5N1i60608-4274

do ix* dt th RRMQWNSTIVE EXHIBIT 1002 page 0236
BMASANGSID: <ON 
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ase Sae8

 Ss SESS ASS SNNENEND ASEM NS ASSESS

EESAOR, SERFtaBII_ BRIESL
SiMe, YE 000ml BS, OEMHEL 6.5~10g. CRURHNADEE

O.01~500g.

>AES 1 PORRC AUR, SLAIEASTIEMAA. RAO. Z
mS. PPa, ARUN 5-1000ml.

3 OER 1 4GRNRN, IOGEAR|SR
HUGRRLGSS, US PREREA-PODL. BRON. ARIS
SAASORE. BORE) 0.1-~20g, GINTERPANBER.
aS 7ERZAP, ADE0.1~25g: BsSUA RUABS
AG. SEZARULRN SPARSE OCIA, FCAT Sy O.S~S0g; AREA
A)RERORIS. LHL) 20~s00g, SHOREh. MERI. EE.
SUR YPRAT. FLRDN 15-80. |

ARERRAA,HETCTMERE. BAS.
SER. SLENE,
4g RORESR 4 STIR, ORTERR
oR,ZC1000m! BRE, BSE URAU HTN O.5~10g. HERDO AR. RS
“8, ZAR. LS, STLIL, TEAR) 5-950mt.

6SIE4 PARRA, RAPAPRREER
d. MOR OSCRRSPR, Ze 1000ml BR, BOROTORE
o.5-10g, ROSeK. ERG3, ZS, RR, APR
a(LBP. HORLEY S-1000mi, “EMRPERG)PERR Re
ERE RCIA. ASR,TOLLHAUL, RAO1~
2380Pak

seeeeeeniuosioe,ié, SAGHL. BOABGRL. Ze1000mt27M. BPEREN O.S~10g, FERNY
nt MZ cm. Za.MPANETI. AELEICANARBILAY, 3
(UBL) S-1000mi; EVROR GIR IRPUMIRG. SR Z.MOILMSER. SPREE. KER

AQUESTIVE EXHIBIT 1002 page 0237
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SHS SHIR

Re, BYDL EERORPSL, JOAN 0.5-~S0g.
8 SURES 4 PARRARAL, HOMCATSLEB

, WR. HURR. SLLZE 100m! PE. baeeAEO.5~10g.
wera. PE ZAR. ZA. AIOE. ATRLHRARL,
HEE5-1000ml, AAW,AT—FRJLB,
SURE) 20~500g, SLMyRARER. BORA. thie. eR. EE
#8 BPULIRSCRBRL, IER15-80¢.

,AQUESTIVE EXHIBIT 1002 page 0238
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soo 8

wid36ae

FIR HEP Re DRRRRDBESURESH], CPSSNS
SUR

SL-PYHSHARNSSRNRERIESERAB. XO

eA. QM,MEAGNSSPERIEMIIDARREN. BUNS

IRAs CSE) SAVEIN TRIED 30 SOPRACNTEIN EK SURRo

SeeSSE.MURRSCSUES—. RONDTISDOR.

SKIN, aba SURSSE EL. (UREDPRR2ER

SeIESE, SRatst.AMEROTHAE
RGAAIFSRRR. KRUAAeeP

MAVERE. CL) FESSYERR, EPSEDLONSEE, RURIAIOe: C2) TF
FH SRTAEEAARCRU, C9) BRENIG, AaB, (4) Ales

WENS, Be, GC) SUDANER: CO)

ACRESEMR, C7) OCSRED RE, EROGJFR

SE RWIS. ASVSSERAPEROR. RRO

BPOS.EE OS SURNEYE CRISae) SE.
&JCUNRES28. NLA. GRADECEESTEIEAL, BRIESAT

Kos, MARS, GONSE A, SORBPSRPeEOSE
A, SeeRe, BERT, BoP
SLALRRESRLRSFSP, (ESPUIG. RELA
AMES. GEERICEL EBSSRBOGETICK, DUILuni?
FyeRRSPMCDUASEPBR

ARBMPLARSSoCRRA

Sueiay, JURESDIHL. RADYGP.

ACR ALBIS RESELON. RESEMBLESEUR. BAR
‘Et-Ge 25 Ny GR BL TRPSAPRYSA

a, 4o 100m] Zieh, BEEOO Ey O5-10g.AOREy
. ‘ AQUESTIVE EXHIBIT 1002 page 0239
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&
SHB BORE

0.01-500g. RRAAMI HI AK. ROK. . 2M. ABEa.Seaae cual,klenaletiets. mm
A:ApelMegsSRRERL, Baba). AUR. SLAG] PBREARUAH HH. 22 -BrvPM
APLC ONO. APLAPLAR. TO BIRRA, GG
a ERROR. 8SRR. FSZOBE-8PORDAS. PEPUDE-BPO BINY. 3-FE A-
8SRRDREE, BTELIEIAARRJL, SURLY 0.1~20g: ARINTE
255}FPRA, RAR, OR. AERRE,
ipRPAMAELHMSEW, THRRAEIBER.
PAILSRN, PRETO, ZT,ATU ESI
JL#e, ERE 0.1~25e; BARRONLTESRP. TRZAC. ETHER
RIGO, RRS, KP RAMAESHESRS, FRR
SATAERATE. PONTRN, REAR
208, KORRES. BEG. SERRE,ATLLAULA,
HAH 05~50¢; IR. ARMS,Le
ILS, BAB oy 20~500g; FLEAARR WeRRS. ML. REP
A. KAS, TRUER IRR aRILA, SCALE15-802, BERal
fateLek. URE. THERA. SLE, BTRSEPAABUL, FOE
By 05~55g; HEMPAAMARMISH, MRMGRALER. A
Seek, HORE. BIBIM—-RaILM, HSMAEARRARE,FOeeeee RTHANTAMUAAT
Meh, FEPH. CRD. ATRURSCERSIA, GUID
REVLIEIAIR IC. AOR RAPE. OR ZAP, SRR. ALB. ORR.
LU. URN. ROR, FT CUESCPULP, JRA0.01~
10g.

BECAME, DLARRANE, RRS
WW, WEE. Rel. FL.

BowGOTeeaPeoMe. RR. Besa 9EG
se FAALBYBRSSBke « #1000m! ST KianeiHEA 0.5~10g. A. QUESTIVE EXHIBIT 1002 page 0240
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Bee SOAS

Pebok. ISEBOHS 200, 300, 400 ERS , 28. BCRPah.
ay CLRBobBa, ER EEG 5-050m], BASEDQ ER SDN). GIG o -*
HOSP, 8 -OMURT, D2 ZRE- BR RUNY. PRED AE- B -OORDN). 3-2 PYdE- 8 PP
BONE, BTDLEIGh a)Pe/LBR, ICRO1-~20 g (AEE
MORESHERET BORIS, SPERA.A
RRA. Het. WE, WORE-PRLE, WOMAR
Agee, YREh—-oMeLILE, RAUB O~lg: SUDRIG
Ace BEIROE, HRP. EZ. SEAT. SLAP). SESE. ie hce
URUROGN, GEMISES, ATELYRERUN, HRY OOl~1l0g. &
aRRRAeeOgREWE iDEREBIS
WW

SRREyeeOhSUMO. BAR. BHI ee ADPRS
eReAPPR, SUROOER. TE L000ml FT, bay ay
MeO AGH BE36 O5~10g, ATRIARAK. RZ. CEPEEIR 200, 300, 400 =
WS, ZAG. RCWPAPER.BPO TOAG-RBULPD, TURIRE 27 5-1000mi:
VPS RY LORD, (BBORLA, B-SRNIRY, YSZ.28- 8 FORDE). ERIN EE
8 OCHRE 92S PRE8-SCRURPSS.BTUICBRL,SOR8.
20 gs CEBUBEOREIRENESE SOPRATNEESP
SEG. SOR. RCAE, ROO. GeeRATE, AAR
OUROUHE-ETHR-934, 974, 941, 981. TR2 BMS. HERR
ECHRAE, ATRIGATRR RETESR, ZETA,BTA
Bhi)MARILAP, HRM) O1-BgHHUAMMMMAA SN.
SOROSAER. Gye, BOSSE, WELRRL. ee
AEFROMEM. BT DUREPRULS, ay O~le, PH OW

GAMALR, FEARBEL PHA SA Soee>.
BURRISRRMA: neeSSA, BEANE. GREY.ACR). SUYTRR. SRSTROG), LOR. UR. BORISRSE, BP RLYeenaeathy ovlbg,FERRERSHRSA DBE?ROT

7AQUESTIVE EXHIBIT 1002 page 0241
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eee esee B58 oF

ALLEKAMSARERAT, AATER. BLA

AGygSTGBe.Re akRYBS

We |
BABAMeORehEMO. BALA. BRT. 28

FES. SESSA. Ze 1000! BS. WOH

AUS0.5~10g, PRRkK. RZCOREA 200. 300. 400 FANS.
7.8. FLA, ATUL)LA, EAE) 5-1000ml, BA

SueRA. ZI. SERRE. RRS. Be
REMUSHRSHS. FERRITEWOMERTA. B
Teseal FRUIToh, BETES, RPO. Pte
Re. SRORIS,ATRLPRULA, HA05~S0g, BR
4eeaee. SUL, See. HAY. FLEA. ATULRIL,
HAY 05~55e, SSRSM, MABEKAR.
Aidvet, PMCS, AIREDAaULE, WEAAARRRAMES.
AEE—PeaeLAR, HATE) O~lg: PH WLR
SUR. FUER PH A, HED, WSRMA, Die
WTEMOIGIAIRR. BHAI. RAINE, AEZLBR. GRA. SLAPRR
oh. RRO,SLR GEE,ATPL,ERO.01~.
0g. HHSAEEAMEMCEEAMAA MRS, BRE
VSWR ENEROAM |

Sfyy Fel paySEATE EDUER. DAP. BIA). WE.
Sya, EA, SSSRAR. 61000ml Bt.
KeMeekHF0.5~10g. ARH. RAY C200. 300.
400). ZB. ACR, WLRL, AEA) 5-1000mi:
HGSIRPIMGIR. TR ZERA. ATRRAVE. ROR, FE

«PRMSRSLARS, STUERCATAEAR
PAPULAPORay, FR UULOTOREN, PAZRATERS, KURIIIS BH
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Description

BACKGROUND OFTHE INVENTION

[0001] The present invention relates to an inhalator
suitable for administering a powder or powder compo-

sition, and a powder composition containing powders
different in particle diameter from each other and a proc-
ess for administering the powder composition using in-
halators.

[0002] Generally, apowderinhalator is used for inhal-
ing a powder or powder composition such as a pow-
dered medicine into a human body through the oral or

nasal cavity. The inhalator includes an inhalator body
having an air intake path for introducing an ambientair
and a suction opening through which an air-powder mix-

ture within the inhalator body is sucked into the oral or
nasal cavity. A powderreceiving chamberfor receiving
the powderis disposed within the inhalator body and
communicated with the outsideof the inhalator body via

the air intake path. An air-powder mixture path extends
from the powder receiving chamberto the suction open-
ing. The air-powder mixture is formed when the air is
introduced into the powderreceiving chamber through

the air intake path. The air-powdermixtureis then trans-
mitted from the powder receiving chamberto the suction
opening via the air-powder mixture path.

[0003] There are several types of powdersdifferentin
aerodynamic mean particle diameteras follows: a pow-
der having the aerodynamic meanparticle diameterof

not less than 7 um and depositing in an oral cavity or
hypoglottis, a powder having the aerodynamic mean
particle diameter of 5-7 um and depositing in a throat, a
powderhaving the aerodynamic meanparticle diameter

of 3-5 um and depositing in a trachea, a powderhaving
the aerodynamic meanparticle diameterof 1-3 um and
depositing in bronchi, and a powder having the aerody-
namic mean particle diameter of not more than 1 um

and depositing into alveoli, and the like. The powder
having the aerodynamic mean particle diameter of not

more than 3 um is required to surely reach affected ar-
eas of the human body. Also, the powder such as an
acrid powderis preferably dosed in several parts upon
being inhaled.
[0004] In addition, there has been proposed powder

tobacco for use with the inhalator. The powder tobacco
can be substituted for a usual smoking tobacco because
the powder tobacco provides a smoking feeling upon
being inhaled. When the powdertobacco is used, one

dose of the powder tobacco is dispensedin parts from
the inhalator upon each inhalation.
[0005] The human bronchi and alveoli exist in deeper

portions of the human body. Therefore, in order to en-
sure stable deposit of the powderhaving the particle di-

ameterof not more than 3 um in the bronchi and alveoli,
itis preferable to dose the powderin parts, i.e., dispense

a small amount of the powdereach inhalation.
[0006] However, in the earlier technique, the whole
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amount of the powderreceived within the powderre-
ceiving chamberof the inhalator is dispensed from the

inhalator by the inhalation substantially at one time. Ifa
doseof the powder having the particle diameter of not

more than 3 um is inhaled through the inhalator upon
inhalation, a large amount of the powderdosed will be

deposited in the oral cavity or trachea before being de-
posited in the bronchi and alveoli.
[0007] Further, there is known a processfor adminis-

tering a particulate medicamenthaving a specific mean
particle diameter into a patient's lungs upon the patient
breathing. International Publication No. WO97/36574
discloses a process and devicefor inhalation of partic-

ulate medicament. The processincludes(i) providing an
inhalator which contains at least one dose of medica-

ment particles comprising spherical hollow particulates

of respirable particle size suitable for deposition in a hu-
man lungs, and (ii) removing the spherical hollow par-
ticulates from the inhalator. In the earlier technique, the
particulate medicament having the specific particle di-
ameter is used with the inhalator, but there is not de-

scribed inhalation on multi-purpose prescription, for in-
stance, one-time inhalation of multiple particulate med-
icaments for the purposeof simultaneous deposition in

different portions such as the trachea and thealveoli of
the patient's body. In order to follow the multi-purpose
prescription, it is required that the patient repeatedlyin-

hales separate dosesof particulate medicamentsfordif-
ferent prescriptions, takes a specific particulate medica-
mentformulated for the multi-purpose prescription, oris
treated with the combination of various prescriptionsin-

cluding peroral medicament, injection, application of fo-
mentation, and the like.

SUMMARYOFTHE INVENTION

[0008] It is an object of the present invention to pro-
vide an inhalator capable of dispensing one dose of a

powderor powder composition in parts therefrom.
[0009] It is another object of the present invention to
provide a powder composition containing powdersdif-

ferent in particle diameter from each other and a process
for administering the powder composition using inhala-
tors, which are suitable for simultaneous deposition in
different portions of the human body by one-time inha-
lation.

[0010] According to one aspectof the present inven-
tion, there is provided an inhalator for administering an
air-powder mixture, comprising:

an inhalator body including an air intake path for in-
troducingair into the inhalator body, and an air-pow-

der mixture outlet for discharging the air-powder
mixture from the inhalator body;
a powderreceiving chamberadapted to receive a
powder, the powderreceiving chamberbeing dis-

posed within the inhalator body and communicated
with an outside of the inhalator body through theair
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intake path;
an air-powder mixture path adaptedto transmit the

air-powdermixture flowing from the powderreceiv-
ing chamberto the air-powder mixture outlet;
an air-powdermixture reservoir adapted to tempo-
rarily store the air-powder mixture flowing from the

powderreceiving chamber, the air-powder mixture
reservoir being disposed within the air-powder mix-
ture path; and

a diluentair passage adaptedto introduce a diluent
air into the air-powder mixture reservoir, the diluent
air passage communicating the air-powder mixture
reservoir with the outside of the inhalator body.

[0011] According to a further aspect of the presentin-
vention, there is provided an inhalator for administering

an air-powder mixture, comprising:

a casing including an air intakeinlet for introducing
air into the casing, and an air-powdermixture outlet

for discharging the air-powder mixture from the cas-
ing;
powder receiving means for receiving a powder
within the casing and permitting the powderto be
admixed with the air introduced from the air intake

inlet;

air-powder mixture storing means for temporarily

storing the air-powder mixture passing through the
powder receiving means;
diluent air passage means for permitting a diluent
air to flow into the air-powder mixture storing
means; and

air-powder mixture path meansfor permitting the
air-powdermixture to flow from the powderreceiv-

ing meansto the air-powder mixture outlet via the
air-powder mixture storing means.

[0012] According to another aspect of the presentin-

vention, there is provided a powder composition for use
with an inhalator, comprising:

at least two kinds of fine particles selected from a
first kind of fine particles having an aerodynamic
mean particle diameterof not less than 7 um, a sec-
ond kind of fine particles having an aerodynamic

mean particle diameterof 5-7 um,a third kind of fine
particles having an aerodynamic mean particle di-

ameterof 3-5 um, a fourth kindof fine particles hav-
ing an aerodynamic mean particle diameter of 1-3

um, andafifth kind of fine particles having an aer-
odynamic meanparticle diameter of not more than
1 um.

[0013] According to a further aspect of the presentin-
vention, there is provided a processfor administering a
powder composition using an inhalator, comprising:

preparing the powder composition containing at
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least two kindsof fine particles selected fromafirst
kind of fine particles having an aerodynamic mean

particle diameter of not less than 7 um, a second
kind of fine particles having an aerodynamic mean

particle diameter of 5-7 um, a third kind of fine par-
ticles having an aerodynamic meanparticle diame-

ter of 3-5 um, a fourth kind offine particles having
an aerodynamic meanparticle diameter of 1-3 um,
andafifth kind of fine particles having an aerody-

namic mean particle diameter of not more than 1
ym,

supplying the powder composition to the inhalator;
and

discharging the powder composition from the inha-
lator.

[0014] The other objects and features of this invention
will become understood from the following description
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is an elevation of an inhalator of a preferred
embodiment, according to the present invention;
Fig. 2 is a longitudinal section of the inhalator, taken

along the line 2-2 of Fig. 1, showing a rest position
of the inhalator:

Fig. 3 is an enlarged section of the inhalator, taken
along the line 3-3 of Fig. 2;

Fig. 4 is an enlarged section of the inhalator, taken
along the line 4-4 of Fig. 2;
Fig. 5 is an enlarged section of the inhalator, taken

along the line 5-5 of Fig. 2; and
Fig. 6 is a view similar to Fig. 2, but showing a use
position of the inhalator.

 
DETAILED DESCRIPTION OF THE INVENTION

[0016] Referring to Figs. 1-6, an inhalator, according

to the present invention, of a preferred embodimentis
explained.
[0017] Asillustrated in Fig. 1, the inhalator includes
an inhalator body 1 as a casing which is formedinto a

cylindrical shape. Inhalator body 1 is made of a suitable
resin material such as polypropylene, polystyrene, ABS
resin and the like. Inhalator body 1 is constituted of cap
3, suction body 4 and capsule body 2 interposed be-

tween cap 3 and suction body 4. Cap 3 hasair intake
inlet 7A shownin Fig. 2, through which an ambientair
is introduced into cap 3 and flows toward capsule body

2 and suction body 4 as explained later. Cap 3 has a
length shorter than that of capsule body 2 andis rotat-
ably connected with an upstream side of capsule body
2. Suction body 4 has air-powder mixture outlet 18

shown in Fig. 2, from which an air-powder mixture
formed in inhalator body 1 is discharged into a user's
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oral cavity. Suction body 4 has a length longer than that
of capsule body 2 and is rotatably connected with a

downstream side of capsule body 2.
[0018] Asillustrated in Fig. 2, capsule body 2 has en-
gaging projection 2A and engaging groove 2A1 on the
upstream end portion. Engaging projection 2A and en-

gaging groove 2A1 axially adjacent thereto are engaged
with engaging tube portion 3A and engaging projection
3A1 of cap 3, respectively. Capsule body 2 is coupled

with cap 3 by the engagementof engaging projection
2A and engaging groove 2A1 with engaging tube portion
3A and engaging projection 3A1, respectively. Capsule
body 2 also has at the downstream end portion, engag-

ing projection 2B and engaging groove 2B1 axially ad-
jacent thereto. Engaging projection 2B and engaging
groove 2B1 are engaged with engaging tube portion 4A

and engaging projection 4A1 of suction body 4, respec-
tively. Capsule body 2 is coupled with suction body 4 by
the engagement of engaging projection 2B and engag-
ing groove 2B1 with engaging tube portion 4A and en-

gaging projection 4A1, respectively.
[0019] Cocoon-shaped powderreceiving chamber5
is substantially coaxially disposed within capsule body
2. Powder receiving chamber 5 is providedfor receiving

a dose of a powderor powder composition such as par-
ticulate medicament, powder tobacco or the like. Pow-
der receiving chamber5 is in communication with the

outside of inhalator body 1 through air intake path 6,
whentheinhalator is in a use position as explainedlater
by referring to Fig. 6. The air-powder mixture is formed
within powder receiving chamber 5 whentheair flows

into powder receiving chamber 5 via air intake path 6 in
the use position of the inhalator.
[0020] Airintake path6is providedfor introducing the

air into powder receiving chamber5.Air intake path 6
includes upstream intake passage 7 formed in cap 3 and
downsiream intake passage 8 formed in capsule body
2. Upstream intake passage 7 has an upstream end

opening asair intake inlet 7A which is open to a gener-
ally central portion of an axial end face of cap 3. Up-
stream intake passage 7 has a downstream end open-

ing that is open to a bottom of engaging tube portion 3A
which mates with an axial end face of engaging projec-
tion 2A, in an offset position relative to the center axis
of cap 3. Downstream intake passage 8 has an up-

stream end openingthat is open to the axial end face of
engaging projection 2A in an offset position relative to
the center axis of capsule body 2. Downstream intake
passage 8 has a downstream end opening that is open

to an upstream end portion of powder receiving cham-
ber 5 and in substantially alignment with the center axis
of capsule body 2.

[0021] Capsule body 2 and cap 3 arerelatively rotat-
able to be placed in a non-communication position
shownin Fig. 2 and a communication position shownin
Fig. 6. In the non-communication position, the down-

stream end opening of upstream intake passage 7 and
the upstream end opening of downstream intake pas-
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sage 8 are out of alignment with each other. Fluid com-
munication between upstream intake passage 7 and

downstream intake passage8 is blocked so that powder
receiving chamber 5 is prevented from being fluidly
communicated with the outside of the inhalator. On the

other hand, in the communication position, the down-

stream end opening of upstream intake passage 7 and
the upstream end opening of downstream intake pas-
sage 8 are in alignment with each other. The fluid com-

munication between upstream intake passage 7 and
downstream intake passage 8 is established so that
powderreceiving chamber5 is fluidly communicated
with the outside of the inhalator. The opening areaat the

connection of upstream intake passage 7 and down-
stream intake passage 8 may be desirably regulated by
adjusting the alignment of intake passages 7 and 8 to

thereby control a flow amountofthe air introduced into
powderreceiving chamber 5 and therefore control an
amountof the powderin the air-powder mixture flowing
from powder receiving chamber 5 toward air-powder
mixture outlet 18.

[0022] Aijr-powder mixture path 9 extends between
powderreceiving chamber 5 and air-powder mixture
outlet 18. Air-powder mixture path 9 permits the air-pow-

der mixture to flow from powderreceiving chamber5 to
air-powder mixture outlet 18 whenthe inhalatoris in the
use position.

[0023] First air-powder mixture reservoir 12 is dis-
posed within air-powder mixture path 9. Air-powder mix-
ture reservoir 12 is disposed in substantially coaxial with
suction body 4. Air-powder mixture reservoir 12 is

adapted to be communicated with powder receiving
chamber5 through discharge passage 10 and connect-
ing passage 11 of air-powder mixture path 9. Air-powder

mixture reservoir 12 has a cocoon shapehaving a vol-
umetric capacity greater than a volumetric capacity of
connecting passage 11. Air-powder mixture reservoir 12
having the greater volumetric capacity allows the air-

powder mixture flowing thereinto through connecting
passage 11 to be temporarily stored.
[0024] Discharge passage 10 is formed in capsule

body 2 so as to be open to powderreceiving chamber
5 at the upstream end and to engaging projection 2B at
the downstream end. An upstream end opening of dis-
charge passage 10 is open to a downstream end portion

of powder receiving chamber 5 and in substantially
alignment with the center axis of capsule body 2. A
downstream end opening of discharge passage 10 is
open to an axial end face of engaging projection 2B in

an offset position relative to the center axis of capsule
body 2. Connecting passage 11 is formed in suction
body 4 so as to be open to engaging tube portion 4A at

the upstream end and to air-powder mixture reservoir
12 at the downstream end. An upstream end opening of
connecting passage 11 is open to a bottom of engaging
tube portion 4A which mates with the axial end face of

engaging projection 2B, in an offset position relative to
the center axis of suction body 4. A downstream end
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opening of connecting passage 11 is open to an up-
stream end portion of air-oowder mixture reservoir 12

and in substantially alignment with the center axis of
suction body 4. Capsule body 2 and suction body 4 are
relatively rotatable so as to be placed in a non-commu-
nication position shownin Fig. 2 and a communication

position shownin Fig. 6. In the non-communication po-
sition, the downstream end opening of discharge pas-
sage 10 and the upstream end opening of connecting

passage 11 are outof alignment with each other so that
fluid communication between discharge passage 10
and connecting passage 11 is blocked. Powderreceiv-
ing chamber5 is prevented from being fluidly commu-

nicated with air-powder mixture reservoir 12. On the
contrary, in the communication position, the cown-
stream end opening of discharge passage 10 and the

upstream end opening of connecting passage 11 are in
alignment with each other. The fluid communication be-
tween discharge passage 10 and connecting passage
11 is established so that powderreceiving chamber5 is

fluidly communicated with the air-powder mixture reser-
voir 12. The opening area at the connection of discharge
passage 10 and connecting passage 11 maybedesir-
ably regulated by adjusting the alignmentof discharge

passage 10 and connecting passage 11 to thereby con-
trol an amount of the air-powder mixture flowing from
powderreceiving chamber5 into air-powder mixture
reservoir 12.

[0025] First diluent air passage 19 is formedin suction
body 4 and communicated with air-powder mixture res-
ervoir 12. Diluent air passage 19 introducesa diluentair

into air-powder mixture reservoir 12 when the air-pow-
der mixture flows from powderreceiving chamber 5 into
air-powder mixture reservoir 12. The diluent air intro-

duced is merged in the air-powder mixture within air-
powdermixture reservoir 12 to thereby dilute the air-
powdermixture. The diluted air-powder mixture flowing
from air-powdermixture reservoir 12 has a reduced flow

rate and a decreased mixing ratio of the powderrelative
to the air which are presentin the diluted air-powder mix-
ture. Diluent air passage 19 is constituted of four pas-

sages arranged in crossed mannerin lateral section in
this embodiment as shownin Fig. 3. Asillustrated in Fig.
3, each of four diluent air passages 19 has aninlet open
to an outer circumferential surface of suction body 4 and

an outlet open to a circumferential surface of air-powder
mixture reservoir 12.

[0026] Second air-powder mixture reservoir 14 is dis-
posedwithin air-powder mixture path 9 downstream of

first air-powder mixture reservoir 12. Air-powder mixture
reservoir 14 is disposed in substantially coaxial relation
to suction body 4. Air-oowder mixture reservoir 14 is

communicated with air-powder mixture reservoir 12
through communication passage 13 of connecting pas-
sage 11 which extendsin the axial direction of suction
body 4. Air-powder mixture reservoir 14 has a bell shape

having a volumetric capacity greater than a volumetric
capacity of communication passage 13 when viewedin
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axial cross-section. Air-powder mixture reservoir 14 with
the greater volumetric capacity allows the air-powder

mixture flowing thereinto through communication pas-
sage 13 to be temporarily stored.
[0027] Dispersion part 15 is disposed within air-pow-
der mixture path 9 downstream of second air-powder

mixture reservoir 14. Dispersion part 15 is adapted to
prevent the powderin the air-powder mixture flowing
from second air-powder mixture reservoir 14 from ag-

gregating together and intimately mix the powder and
the air to form a uniform air-powder mixture. Dispersion
part 15 includes dispersion chamber17 and a plurality
of dispersion passages 16 connected with dispersion

chamber17. Dispersion passages 16, four passagesin
this embodiment, connect dispersion chamber 17 with
air-powdermixture reservoir 14. Each of dispersion pas-

sages 16 hasaninlet opento air-powder mixture reser-
voir 14 and an outlet open to dispersion chamber17.
Specifically, dispersion passage 16 includes an inlet
passage portion extending from an outer peripheralpor-

tion of air-powder mixture reservoir 14 in the axial direc-
tion of suction body 4. Dispersion passage 16 also in-
cludes outlet passage portion 16A thatradially inwardly
extends from a downstream side of the inlet passage

portion and is open to an upstream end portion of dis-
persion chamber17. Asillustrated in Fig. 4, dispersion
chamber17 has a generally circular-shaped section and

outlet passage portion 16A extends in a tangential di-
rection of dispersion chamber 17. The air-powder mix-
ture flowing into dispersion chamber17 through disper-
sion passages 16 forms a swirl flow within dispersion

chamber 17. The swirl flow of the air-powder mixture
prevents the powderin the air-powder mixture from
forming an aggregated massof the powder.

[0028] Second diluent air passage 20 is formed within
suction body 4 in communication with dispersion cham-
ber 17. As seen from Figs. 2 and 5, four diluent air pas-
sages 20 radially extend from grooved portion 4B on an

outer surface of suction body 4 to dispersion chamber
17. Grooved portion 4B extends along the entire circum-
ference of the outer surface of suction body 4. Diluent

air passages 20 introduce the ambientair as a diluent
air into dispersion chamber17 when theair-powder mix-
ture within dispersion chamber 17 is directed toward
outlet 18 by the user's suction.

[0029] Regulator 21 for variably controlling a flow
amount of the diluent air introduced into dispersion
chamber 17 via diluent air passages 20is axially move-
ably disposed on grooved portion 4B of suction body 4.

Regulator 21 is in the form of a ring in this embodiment.
Regulator 21 has four regulator holes 21A coming into
alignment with diluent air passages 20 by the axial

movement of the regulator 21. Regulator 21 variably
regulates an opening areaof eachof diluent air passag-
es 20 to thereby variably control the flow amount of the
diluent air which is merged in the air-powder mixture

within dispersion chamber17.
[0030] The air-powder mixture passing through dis-
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persion passages 16 and dispersion chamber 17 flows
to air-powder mixture outlet 18 from which the air-pow-

der mixture is dispensedinto the user's oral cavity. Air-
powdermixture outlet 18 is communicated with disper-
sion chamber 17 and open to one axial end surface of
suction body 4. Air-powdermixture outlet 18 is disposed

substantially coaxially with the center axis of suction
body 4.
[0031] Referring backto Fig. 1, counteror registration

marks 22, 22, 22 are formed on the upstream and down-
stream end portionsof the outer circumferential surface
of capsule body 2, downstream engaging tube portion
3A of cap 3, and upstream engaging tube portion 4A of

suction body 4, respectively. When counter mark 22 on
the upstream-end side of capsule body2 is aligned with
counter mark 22 on the downsiream-endside of cap 3,

upstream and downstream intake passages 7 and 8 of
air intake path 6 are communicated with each other.
When counter mark 22 on the downstream-endside of

capsule body 2 is aligned with counter mark 22 on the

upstream-end side of suction body 4, discharge pas-
sage 10 and connecting passage 11 of air-powder mix-
ture path 9 are communicated with each other.
[0032] An operation of the thus-constructed inhalator

of the presentinvention will be explained hereinafter.
[0033] When theinhalator is in a rest or nonuse posi-
tion shown in Fig. 2, upstream and downstream intake

passages 7 and8of air intake path6are fluidly discon-
nected from each other and discharge passage 10 and
connecting passage11 of air-powder mixture path 9 are
fluidly disconnected from each other. In this state, pow-

der receiving chamber 5 is prevented from being fluidly
communicated with the outside of inhalator body 1 and
air-powdermixture reservoir 12. Thus, if the inhalator is

in the rest position, the powderreceived within powder
receiving chamber 5 can be restrained from flowing
therefrom and inhalator body 1 when the user carries
the inhalator.

[0034] Next, upon using the inhalator, cap 3 and suc-
tion body 4 are rotated relative to capsule body2to align
respective counter marks 22 with each other. Regulator

21 is axially moved in grooved portion 4B so as to de-
sirably adjust the opening area of second diluentair pas-
sage 20. The inhalatoris thus placed in a use position
shownin Fig. 6. Inthe use position, upstream and cown-

stream intake passages 7 and 8 ofair intake path 6 are
fluidly connected with each other and discharge pas-
sage 10 and connecting passage 11 of air-powder mix-
ture path 9 arefluidly connected with each other. Pow-

der receiving chamber5 is allowedto bein fluid com-
munication with the outside of inhalator body 1 and air-
powder mixture reservoir 12. In this state, air-powder

mixture outlet 18 of inhalator body1 is put into the user's
oral cavity and the ambient air is sucked by the user.
Theair is introduced into air intake path 6 through air
intake inlet 7A. The air then flows into powderreceiving

chamber5 as indicated by arrowsin Fig. 6. The intro-
ducedair is admixed with the dose of the powderwithin
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powderreceiving chamber 5, forming the air-powder
mixture. The air-powder mixture flowsinto first air-pow-

der mixture reservoir 12 via discharge passage 10 and
connecting passage 11 of air-powder mixture path 9.
The air-powdermixture is temporarily stored within air-
powdermixture reservoir 12 and admixedwith the dilu-

entair introduced through diluent air passage 19. The
thus diluted air-powder mixture has a decreased flow
rate flowing into communication passage 13, and a re-

duced mixing ratio of the powderin the diluted air-pow-
der mixture to the air in the diluted air-powder mixture.
[0035] The diluted air-powder mixture withinfirst air-
powdermixture reservoir 12 flows into second air-pow-

der mixture reservoir 14 via communication passage 13
and then enters into dispersion chamber17 via disper-
sion passages 16. There occurs a swirl flow of the dilut-

ed air-powder mixture within dispersion chamber 17.
The swirl flow atomizes an aggregated massof the pow-
der which remainsin dispersion chamber17, to thereby
assure the air-powder mixture containing fine particles

of the powderin a suitably dispersed state. The air-pow-
der mixture within dispersion chamber17 is diluted by
the diluentair introduced thereinto through second dilu-
ent air passage 20 and regulator holes 21A of regulator

21. The thus diluted air-powder mixture then is dis-
charged from air-powder mixture outlet 18 into the us-
er's oral cavity.

[0036] As be appreciated from the above explanation,
the air-powder mixture flowing from powderreceiving
chamber 5 is diluted within air-powder mixture reservoir
12 by the diluentair introduced into air-powder mixture

reservoir 12 through diluent air passage 19. A flow rate
of the air-powder mixture is reduced within air-powder
mixture reservoir 12 by the introduction of the diluentair.

As a result, a part of the dose of the powderreceived
within powderreceiving chamber5 is sucked by one-
time inhalation by the user. Therefore, the dose of the
powderreceived within powder receiving chamber5 can

be divided into a plurality of dose parts each being
sucked by the user. Thus, the user can suck a small
amountof the powderthat forms each dosepart, by one-

time inhalation. If it is required to deposit fine particulate
medicament having a small particle diameter in the
bronchi or alveoli of a patient, a dose of the medicament
can be dispensedin parts whichare inhaled by multiple-

time inhalation of the user through the inhalator of the
invention. The fine particulate medicament can be pre-
vented from being deposited in the trachea and besta-
bly deposited in the bronchior alveoli by multiple-time

inhalation of the dose parts. The inhalatorof the inven-
tion can be effectively used for dispensing a dose of a
powderor powder composition such as particulate med-

icament and powder tobacco, in parts by multiple-time
inhalation.

[0037] Further, with the arrangement of second dilu-
ent air passage 20 and regulator 21 for regulating the

opening area of diluent air passage 20, an amountof
the diluent air introduced into dispersion chamber 17
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can be desirably regulated by axially moving regulator
21. A mixing ratio between the powder and the air

present in the air-powder mixture within dispersion
chamber 17 can be readily controlled by the regulation
of the diluent air to be introduced. Accordingly, an
amountof the powderwhich is sucked by one-timein-

halation by the user, can be desirably controlled using
regulator 21 depending on the user'sliking, kinds of par-
ticulate medicaments, or the like. This can improve a

performanceofthe inhalator. The amountof the powder
for one-time inhalation may be controlled by regulating
the opening area at the connection of upstream and
downsiream intake passages 7 and 8 ofair intake path

6 or the opening area at the connection of discharge
passage 10 and connecting passage 11 of air-powder
mixture path 9.

[0038] Furthermore, with the arrangementof disper-
sion passages 16 and dispersion chamber17 at disper-
sion part 15, the swirl flow of the air-powder mixture can
be produced within dispersion chamber17,-which atom-

izes an aggregated massof the powder remaining in dis-
persion chamber 17 and formsthe air-powder mixture
containing the powderparticles in a good dispersed
state. This can improvea dispersionefficiency of the in-
halator.

[0039] Further, upstream and downstream intake
passages 7 and8ofair intake path 6 is arrangedto es-

tablish and blockthe fluid communication between pow-
der receiving chamber5 and the outside of inhalator
body 1. When the inhalator is in the nonuse position,
upstream and downstream intake passages 7 and 8 are
disconnected from each otherso that the fluid commu-

nication between powder receiving chamber 5 and the
outside of inhalator body 1 is blocked. In addition, dis-

charge passage 10 and connecting passage 11 ofair-
powder mixture path 9 is arranged to allow and block
the fluid communication between powder receiving
chamber5 and first air-powder mixture reservoir 12. In

the nonuseposition of the inhalator, discharge passage
10 and connecting passage 11 are disconnected from
each other so that the fluid communication between

powderreceiving chamber5 and first air-powder mix-
ture reservoir 12 is blocked. With this arrangementof
intake passages 7 and 8 and discharge passage 10 and
connecting passage 11, the powder received within

powderreceiving chamber 5 can be prevented from
flowing therefrom toward bothair intake inlet 7A andair-
powdermixture reservoir 12 upon the usercarrying the
inhalator. This can improvereliability of the inhalator.

Further, when intake passages 7 and 8 are communi-
cated with each other upon using the inhalator, the
opening area of the connection of intake passages 7 and

8 can be regulated to control the flow amount ofthe air
flowing into powder receiving chamber5. Therefore, the
amountof the powderpresentin the air-powder mixture
produced within powderreceiving chamber 5 can be ad-

justed. Similarly, upon communication of discharge pas-
sage 10 and connecting passage 11, the opening area
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of the connection thereof can be regulated to control the
flow amount of the air-powder mixture flowing from pow-

der receiving chamber5 into air-powder mixture reser-
voir 12. The amount of the powder in the air-powder mix-
ture flowing from air-powdermixture reservoir 12 toward
air-powdermixture outlet 18 can be adjusted, and there-

fore, the amountof the powderto be sucked can bead-
justed.
[0040] Although two air-powdermixture reservoirs 12

and 14 are provided within suction body 4 in this em-
bodiment, a single air-powder mixture reservoir or three
or more air-powder mixture reservoirs may be provided.
[0041] In addition, a capsule chamberfor storing a

capsule having a doseof the powder may be substituted
for powder receiving chamber5. In this case, the cap-
sule within the capsule chamber may be pierced using

a piercing device upon inhalation.
[0042] Further, a shutter member maybeprovided for
blocking and allowing the fluid communication between
powder receiving chamber5 and the outside of inhalator

body 1 and air-powder mixture reservoir 12, instead of
the arrangement of upstream and downstream intake
passages7 and 8 of air intake path 6 and discharge pas-
sage 10 and connecting passage 11 of air-powder mix-

ture path 9. The shutter member may be rotatably or
slidably disposed within air intake path 6 extending be-
tween powder receiving chamber 5 and air intake inlet

7A and the portion of air-powder mixture path 9 which
extends between powderreceiving chamber5 and air-
powdermixture reservoir 12.
[0043] Furthermore, either one of the upstream end

portion of capsule body 2 and engaging tube portion 3A
of cap 3 may have on the outer circumferential surface
a groove circumferentially extending within a predeter-

mined angular region. The other may have on the outer
circumferential surface a projection engageablewith the
groove suchthat both capsule body 2 and cap 3 are ro-
tatably moveable to each otherin the predetermined an-

gular region. A similar circumferentially extending
groove may be formed on either one of the outercircum-
ferential surface of the downstream end portion of cap-

sule body 2 and the outer circumferential surface of en-
gaging tube portion 4Aof suction body 4, and a similar
projection may be formed on the otherthereof.If the pro-
jections reach the respective ends of the grooves, the

communication between upstream and downstreamin-
take passages 7 and 8 and the communication between
discharge passage 10 and connecting passage11 will
be established. In this case, counter marks 22 can be
omitted.

[0044] Next, a powder composition for use with inha-
lators and a processfor administering the powder com-

position using inhalators, according to the presentin-
vention, will be explained hereinafter.
[0045] The powder composition is suitable to be ad-
ministered from an oral or nasal cavity for deposition in

inside parts of the human bedy. The powder composi-
tion includesat least two kinds of fine particles selected
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from a group consistingof a first kind of fine particle hav-
ing an aerodynamic meanparticle diameter of not less

than 7 um, a second kind offine particle having an aer-
odynamic meanparticle diameterof 5-7 um,a third kind
of fine particle having an aerodynamic meanparticle di-

ameterof 3-5 um, a fourth kind of fine particle having an

aerodynamic mean particle diameter of 1-3 um, anda
fifth kind of fine particle having an aerodynamic mean

particle diameter of not more than 1 um. Thefirst kind
of fine particle having the aerodynamic meanparticle
diameter of not less than 7 um is deposited in an oral
cavity or hypoglottis of a human body. The second kind
of fine particle having the aerodynamic meanparticle

diameter of 5-7 um is deposited in a throat of a human
body. The third kind of fine particle having the aerody-

namic meanparticle diameter of 3-5 um is deposited in
a trachea of a human body. The fourth kind offine par-
ticle having the aerodynamic meanparticle diameterof

1-3 uum is deposited in bronchi of a human body. The
fifth kind of fine particle having the aerodynamic mean

particle diameter of not more than 1 um is deposited in
alveoli of a human body.
[0046] Preferably, the fine particles of the powder
composition of the present invention have a significantly

narrow particle size distribution. More preferably, the
fine particles have the particle size distribution consist-
ent with a predetermined range of an aerodynamic

mean particle diameter which is required for deposition
in the respective parts of the human body.
[0047] The powder composition may be powderto-
bacco and particulate medicament. The powder tobac-

co contains at least two kindsoffine particles selected
from the first, third and fifth kinds of fine particles as de-
scribed above. For instance, the powder tobacco may

contain fine particles as a gustatory component which
have the aerodynamic meanparticle diameter of 45-55

um for deposition in the oral cavity or hypoglottis, fine
particles as a stimulatory component which have the

aerodynamic meanparticle diameter of 3-5 um for dep-
osition in the trachea or throat, and fine particles as an
agent which have the aerodynamic mean particle diam-

eter of 0.5-2 ium for deposition in the alveoli or bronchi.
A coffee extract powder may be usedfor thefine parti-
cles as a gustatory component having the aerodynamic

meanparticle diameter of 45-55 um. A menthol extract
powder maybe usedfor the fine particles as a stimula-
tory component having the aerodynamic meanparticle

diameter of 3-5 um. A nicotine extract powder may be
used for the fine particles as an agent having the aero-

dynamic meanparticle diameter of 0.5-2 um. If the pow-
der tobaccois inhaled with the inhalator, the sametaste,

stimulus and nicotinic effect as those obtained by smok-

ing can be obtained.
[0048] The particulate medicament as the powder
composition of the present invention contains at least
two kindsof fine particles selected from the first through

fifth kinds of fine particles as described above. The par-
ticulate medicament maycontain fine particles as a gus-
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tatory component which have the aerodynamic mean

particle diameter of 60-80 um for deposition in the oral
cavity or hypoglottis, fine particles as an antiphlogistic
agent which have the aerodynamic meanparticle diam-

eter of 4-6 um for deposition in the tracheaor throat, and
fine particles as an agent which have the aerodynamic

meanparticle diameter of 1-3 um for deposition in the
alveoli or bronchi. A powdered troche or candy may be
used for the fine particles as a gustatory component

having the aerodynamic mean particle diameter of
60-80 um. An antiphlogistic powder may be used for the
fine particles as an antiphlogistic agent having the aer-

odynamic mean particle diameter of 4-6 um. An antibi-
otic powder may be used for the fine particles as an
agent having the aerodynamic meanparticle diameter

of 1-3 um.
[0049] In addition, the particulate medicament as the
powder composition of the presentinvention may be se-
lected from an analgesic agent, an anginal preparation,
an antiallergic agent, an anti-infective agent, an antihis-

taminic agent, an anti-inflammatory agent, an antitus-
sive agent, a bronchodilator agent, a diuretic agent, an
anticholinergic agent, and the like, depending on cure
purposes. These powderagents may have various aer-

odynamic meanparticle diameters suitable for deposi-
tion in different target parts of the human body.
[0050] If required, the particulate medicament as the

powder composition of the present invention may be
used together with a known excipient acceptable for in-
halation into the human body. The composition of the
particulate medicamentis prepared in accordance with

the doctor's prescription given on the basis of the pa-
tient's symptom.
[0051] Inthe administration processof the presentin-

vention, first the powder composition is prepared so as
to contain at least two kinds of fine particles selected
from thefirst to fifth kinds of fine particles as described
above. Theat least two kinds of fine particles of the pow-

der composition may be blended together. The thus pre-
pared powder composition is supplied to an inhalator
suitable for dispensing a powder into the human body.

The powder composition may be capsulated and then
accommodatedin the inhalator. Subsequently, the pow-
der composition supplied is discharged from the inhala-
tor. If the above-described inhalator of the presentin-

vention is used, the powder composition may be dis-
persed within the inhalator and then discharged there-
from without aggregation of the fine particles of the pow-
der composition.

[0052] The powder composition and administration
process of the present invention can be suitably used
for cure of multiple diseases using the particulate mea-

icaments which have effects on the multiple diseases,
respectively. Specially, the powder composition and ad-
ministration process of the present invention is suitable
for providing analgesia and curing inflammation in the

oral cavity and/or throat, asthma, bronchitis, COPD
(chronic obstructive pulmonary disease), respiratory
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disease such as thoracho-infection, and allergosis.
[0053] The inhalators useable in this embodiment are

described in Japanese Patent Applications First Publi-
cation Nos. 62-41668 and 9-47509, Japanese Patent
Application Second Publication No. 63-6024, and Unit-
ed States Patent No. 5,996,577.

EXAMPLES

[0054] The present invention is described in more de-
tail by way of examples. However, these examples are
only illustrative and not intendedto limit a scope of the
present invention thereto.

Example 4

[0055] A dose of a powder tobacco was prepared by
blending 5 mgof coffee extract particulates having an

aerodynamic meanparticle diameter of 50 um, 10 mg
of menthol extract particulates having an aerodynamic

mean particle diameter of 4 um, and 1 mg of nicotine
extract particulates having an aerodynamic meanparti-

cle diameter of 0.5-2 4m together. The thus prepared
dose of a powder tobacco was supplied to a suitable

inhalator as described above and then discharged from
the inhalator.

Example 2

[0056] A doseof a particulate medicament mixture
was prepared by blending candy particles having an

aerodynamic meanparticle diameter of 70 um, antiphlo-
gistic agent particles having an aerodynamic meanpar-

ticle diameter of 5 um, antibiotic agent particles having
an aerodynamic meanparticle diameterof 2 um togeth-
er in accordancewith a doctor's prescription. The thus
prepared doseof a particulate medicament mixture was
filled in a capsule. The thus capsulated doseof a par-
ticulate medicament mixture was accommodated in a
suitable inhalator as described above and then dis-

charged from the inhalator.

[0057] Using the powder composition and the admin-
istration processof the present invention, a dose of the
powder composition containing the at least two kinds of
fine particulates different in mean particle diameter from

each other can be selected depending on the target
parts of the human bodyin which the powder composi-
tion is required to be deposited, and can be deposited
in the target parts by one-time inhalation using the in-

halator. Namely, multi-purpose dosage of particulate
medicaments, for instance, deposition of the particulate
medicaments in both of the trachea and the alveoli or

all of the throat, the bronchi and the alveoli, can be

achieved during the one-time inhalation.
[0058] Further, using the powder composition and the
administration process of the present invention, the pa-

tient can dispense with multiple times of inhalation for
dosing a plurality of particulate medicaments required
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in different prescriptions. Also, any specific compound
of particulate medicaments maynot be required for mul-

ti-purpose prescription.
[0059] Furthermore, in a case where the capsulated
powder composition of particulate medicaments having
different mean particle diameters is used, the patient

can dispense with adjusting the amount of the powder
composition required for each inhalation and the mixing
ratio of the different kinds of particulate medicaments.

[0060] The entire contents of basic Japanese Patent
Applications Nos. 2000-363636 filed on November29,
2000, and 2000-359822 filed on November 27, 2000,

inclusive of the specification, claims and drawings, are

herein incorporated by reference.
[0061] Although the invention has been described
above by reference to certain embodiments of the in-
vention, the invention is not limited to the embodiments
described above. Modifications and variations of the

embodiment described abovewill occur to those skilled

in the art, in light of the above teachings. The scope of

the invention is defined with reference to the following
claims.

Claims

1. An inhalator for administering an air-powder mix-

ture, comprising:

an inhalator body including an air intake path
for introducing an air into the inhalator body,

and an air-powdermixture outlet for discharg-
ing the air-powder mixture from the inhalator
body;

a powder receiving chamberadaptedto receive
a powder, the powder receiving chamber being
disposed within the inhalator body and commu-
nicated with an outside of the inhalator body

through the air intake path;
an air-powdermixture path adapted to transmit
the air-powdermixture flowing from the powder

receiving chamber to the air-powder mixture
outlet;

an air-powder mixture reservoir adapted to
temporarily store the air-powder mixture flow-

ing from the powderreceiving chamber,the air-
powdermixture reservoir being disposed within
the air-powder mixture path; and
a diluent air passage adapted to introduce a

diluent air into the air-powder mixture reservoir,
the diluent air passage communicating theair-
powdermixture reservoir with the outside of the

inhalator bedy.

2. Theinhalator as claimed in claim 1, further compris-
ing a second diluent air passage adaptedto intro-

duce a diluent air into the air-powder mixture path
downstream of the air-powder mixture reservoir up-
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on the air-powder mixture flowing from the air-pow-
der mixture reservoir, and a regulator variably con-

trolling an opening area of the second diluent air
passage.

The inhalator as claimedin claim 1, further compris-

ing a dispersion part adapted to disperse the pow-
derin the air-powder mixture passing through the
air-powder mixture path downstream of the air-pow-
der mixture reservoir.

The inhalator as claimed in claim 3, wherein the dis-

persion part comprisesa plurality of dispersion pas-

sages branchedfrom the air-powder mixture path
downstream of the air-powder mixture reservoir,
and a dispersion chamberdisposed within the air-

powdermixture path downstream of the dispersion
passages, eachof the dispersion passages having
an outlet passage portion that is open into the dis-
persion chamberand arranged to form a swirl flow

of the air-powder mixture.

The inhalator as claimed in claim 4, wherein the dis-

persion chamber has a generally circular-shaped

section and the outlet passage portion of each of
the dispersion passages extendsin a tangential di-
rection of the dispersion chamber.

The inhalator as claimed in claim 1, wherein the air

intake pathis arranged to allow and block fluid com-
munication between the powderreceiving chamber

and the outside of the inhalator body.

The inhalator as claimed in claim 6, wherein the air

intake path comprisesat least two passages having
an alignment position where the at least two pas-
sagesare in alignment with each other and an offset
position wherethe at least two passagesare outof

alignment with each other.

The inhalator as claimed in claim 1, wherein theair-

powdermixture path is arranged to allow and block
fluid communication between the powderreceiving
chamberand the air-powder mixture reservoir.

The inhalator as claimed in claim 8, wherein the air-

powder mixture path comprises at least two pas-
sages disposed between the powder receiving
chamberandthe air-powder mixture reservoir, the

plurality of passages having an alignment position
where the at least two passages are aligned with
each other and an offset position wherethe at least

two passagesare offset from each other.

The inhalator as claimedin claim 4, further compris-
ing a second air-powder mixture adapted to tempo-

rarily store the air-powder mixture flowing from the
first air-powder mixture reservoir toward the disper-

a

10

15

20

25

30

35

40

45

50

55

10

11.

12.

13.

14.

15.

16.

17.

18.

sion passagesof the dispersion part.

The inhalator as claimed in claim 10, wherein each

of the dispersion passages comprisesaninlet open
into the second air-powder mixture reservoir.

An inhalator for administering an air-powder mix-
ture, comprising:

a casing including an air intake inlet for intro-
ducing an air into the casing, and an air-powder
mixture outlet for discharging the air-powder
mixture from the casing;

powderreceiving meansfor receiving a powder
within the casing and permitting the powderto
be admixed with the air introduced from theair

intakeinlet;

air-powdermixture storing meansfor temporar-
ily storing the air-powder mixture passing
through the powderreceiving means;

diluent air passage meansfor permitting a dilu-
ent air to flow into the air-powder mixture stor-
ing means; and
air-powder mixture path meansfor permitting

the air-powder mixture to flow from the powder
receiving meansto the air-powder mixture out-
let via the air-powder mixture storing means.

The inhalator as claimed in claim 12, further com-

prising air intake path meansfor permitting the air
to flow from theair intake inlet into the powderre-

ceiving means.

The inhalator as claimed in claim 12, wherein the

air-powder mixture path meansallows and blocks
fluid communication between the powder receiving
means and the air-powder mixture storing means.

The inhalator as claimed in claim 12, further com-

prising a second diluent air passage meansfor per-
mitting a diluentair to flow into the air-powder mix-

ture path means downstream of the air-powder mix-
ture storing means upon the air-powder mixture
flowing from the air-powder mixture storing means.

The inhalator as claimed in claim 15, further com-

prising a regulator variably controlling an opening
area of the second diluent air passage means.

The inhalator as claimed in claim 12, further com-

prising dispersion meansfor preventing the powder
in the air-powder mixture from being aggregated to-

gether.

The inhalator as claimed in claim 17, wherein the

dispersion means comprises passages meansfor

forming a swirl flow of the air-powder mixture and
chamber meansfor receiving the swirl flow of the
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air-powder mixture.

The inhalator as claimed in claim 18, wherein the

chamber means has a generally circular-shaped
section and the passage means extendsin a tan-
gential direction of the chamber means.

A powder composition for use with an inhalator,
comprising:

at least two kindsoffine particles selected fram
a first kind of fine particles having an aerody-
namic meanparticle diameter of not less than

7 um, asecondkind of fine particles having an
aerodynamic meanparticle diameterof 5-7 um,
a third kind of fine particles having an aerody-

namic mean particle diameter of 3-5 um, a
fourth kind of fine particles having an aerody-

namic mean particle diameter of 1-3 um, anda
fifth kind of fine particles having an aerodynam-

i¢ mean particle diameter of not more than 4
uum.

The powder composition as claimed in claim 20,

wherein the powder composition comprises powder
tobacco.

The powder composition as claimed in claim 20,
wherein the powder composition comprises partic-
ulate medicament.

A process for administering a powder composition
using an inhalator, comprising:

preparing the powder composition containing
at least two kindsof fine particles selected from
a first kind of fine particles having an aerody-
namic meanparticle diameter of not less than

7 um, asecondkind of fine particles having an
aerodynamic meanparticle diameterof 5-7 um,
a third kind of fine particles having an aerody-

namic mean particle diameter of 3-5 um, a
fourth kind of fine particles having an aerody-
namic mean particle diameter of 1-3 um, anda
fifth kind of fine particles having an aerodynam-

i¢ mean particle diameter of not more than 4
yum;

supplying the powder composition to the inha-
lator; and

discharging the powder composition from the
inhalator.

The processas claimedin claim 23, wherein the dis-
charging comprises dispersing the powder compo-
sition within the inhalator.

The process as claimed in claim 23, further com-
prising capsulating the powder composition.
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The process as claimed in claim 23, wherein the
powder composition comprises powder tobacco. 
The process as claimed in claim 23, wherein the
powder composition comprises particulate medica-
ment.
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