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Application No. Applicant(s) 

Response to Rule 312 Communication 
14/940,018 COWEN, NEIL M. 

Examiner Art Unit 

TAYLOR V OH 1625 

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

1. [8] The amendment filed on 01 March 2017 under 37 CFR 1.312 has been considered, and has been: 

a) D entered. 

b) [8] entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

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

the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

3/08/17 IT AYLOR V OH/ 
Primary Examiner, Art Unit 1625 

U.S. Patent and Trademark Off1ce 

PTOL-271 (Rev. 04·01) Reponse to Rule 312 Communication Part of Paper No. 20170308 
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PTOiAIAi82A (07-B) 
Approved for use Huough 1113012014. OMB 0651-0035 

U.S. Patent and Trademark Oftlce: U.S. DEPARTMENT Oi' COMMERCE 
Under the Paperwork RerJuction Acl of 1995, no persons are required lo respond to a collection of information unless it displavs a va!id OMB control number 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/826) to identii)i tile application to wllicll the 
Power of Attorney is directed, in accordance witll 37 CFR 1.5, unless the application number and filing date are identified in tile Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/A!A828 identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in tile application. 

Application Number 

Filing Date 

First Named Inventor 

Title 

Art Unit 

Examiner Name 

Attorney Docket Number 

14/940,018 

11/12/2015 

Neil M. COWEN 

METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI 
SYNDROME OR SMITH-MAGENIS SYNDROME 

1625 

Taylor V. OH 

CAPN-034/04US 

I SIGNATURE of Applicant or Patent Practitioner 

l--~~:~-~:-~~:~------------------------- --------~~~-~-~-=-~~~-~:--~~~~-~~------------------------------------------------------------------------------_j---~~~~--~-~~-::~~~~-~----- ~~~~~--:-~~--~~~-~---------------------------
1 Name I Registration 
! Kimberly A. Bolin ! Number 44,546 

l----------------------------------------------- ____________________________________________________________________________________________________________________________________ ! _______________________________________ -----------------------------------------------------------
Title (if Applicant is a 
juristic entity) 

Appiicant Name (if Applicant is a juristic entity) I 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more tllan one applicant, use muitipie forms. 

cgj 'Total of forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
ttle public which is to fi!e (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1 .14. Tllis collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require 
to complete this form andior suggestions for reducing tllis burden, should be sent to tile 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in cx;mpieting the form, caii 1--800-PT0-9 199 and seiect option 2. 

144215596 vi 

Ex. 2002-0303



Doc Code. P .. >!.\ 
0-:.Kx:rnen~ 0~":~~1..;:-Spt;,)n: P'-)~~~:r o~ l\~~orn'"=~~l 

PTC:',:\;A.:tr~·::: {Ol-, ~:~} 
.:"\pp:n\.'(:\j k•f U~:e th:·ougi: '\ '\/::C:/~'(l'l<~~ c~:H3 \)f):) I -OD5l 

u :::; P~t~;nt a~xi Tr;;:d;;~m:~:k C):o;_~:ce: u_s_ Dt:F:.:\~~Tf\·~Errr 01= CDfl,'~:~:~~::nct: 

:::::J 
I hereby revoke all previous pmvers of attorney given in the applicatior; identified in _g:]ib.§J the attached transmittal letter 
or the boxes below. ' ' --~--~-"""'T"--------~---

l-~~ll~«:~~~,N~·-U~!~_.b~~-r ______ ~---------~~"-C~2~,?~-~~'i_~ _____________ J 
! 
! L ! 

~-~~--------- ' ~.,....,._ _________ ,_~--~-~ 
(No!~- The box~s above may be left blank if inforrnalion is provided on form PTO/AIA!82A.) 

r--~---~1 hereby appoint the Patent Pracl1l1aner(s) associated with the following Customer f'iumber as my tour a!i:orney(s) o: agent(s), 
-------- and to transact all business in the United States Pa:ent and Trademark Off1ce conr.ecteg therewith far !h~3:1~0lt~.t£LL, 

referenced in the attached transmittal letter (farm PTO/AIAJ82f\) or identified above: ~ !'iB?
4

!=! ! l ~ .... ~ i 
OR ------------------------' 

! II hereby appoint Pract!t!tmer(s) named in the attached li;:;l (form PTO/AIN82C) as my/our attom0y{s) or ~gent(s), and to transact 
> all business in th" Ur.ited States F'~!ent and Trademark Office o:mn0cted themwith for !he patent appl:cation referenced in tne 

attached tran;:;mil:ialletter (form PTO/AIAJ82A) or identified above (Note: Complete form PTO/AifVB2C) 

~~-~----~·- ""'""~""'· -------------~--~--~--~ 
Please recogni>te or change the correspondence address for the appHcatlon identified in the attached transmittal 
letter or the boxes above to: 

0 The add;ess associated w:th the above~mentioned Cusk>;ner Number 

OR 

D The address associa!ed with Customer Number: c-~~~~~~~~~~~~~~~~~~~~~~~~~] 
OR 

Firm or 
Individual t~ame 

Address 

·c;;t:;---------------~~~-+~~~---------------------------------·······!--st'~·i;T--

l-------·- ----------------------------·········------------------
Country 

l"::T"'e7"'1e_p_n_o"ne-· ----- ---------------------------------·········------------------~~.....---.....Em-a~il --r----·--------------······----------------~~-----------------------------------------------·· 

§------~---~·~--..O.......----------·---"""""""""""""""·~---!.-.--""""-~•---------------'"'"'""""""""""""·~------..----

I am the Applicant (if the Applicant is a juristic entity, list the Applicant name ir: !he box): 

' ! ! 
""'"""'""'" ----------------~-----~---- ,.......,.,.,.. 

• EssentiaHs.lnc. ~-~~~~~~-~~~-~~~~~~~~~-~ 

I~ lnver;tor Of .Joint Inventor (title not required beiow) 
..,__l 

L .. .J Lagii!l Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[~] Assignee o: Person to \!\!hom the Inventor is Under an Obligation to ,<\s:;ign (provide signer's title if applicant is a juristic entity) 

i'"""""] Person Who Other1i'lise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in 
~------- the applicatiof': or is concurrently being flied with thisdocument) (provide signer's title if applicant 1s a juristic entity) 

'"""'"""'"""""'"" """"'" . . . . ··-
------------------"""':'~·~---:'--~--..;S.;..!~_NATURE of.~\m~u~~;:~n-t for Patent :::"::"" _,. '::' • ~~~~??"'~oct oo c.~,, rn tho 'l= --;;:~Jh_e r>pplic;mt i;:; B ~~::istk: >?~t!~\') 

l ~---~----~·· ~~·>:.;.~·· ~ .. , ...... ~ .............................................. -..; .... ,-..; ..... ,. .... -..:............ ' 
'~4~,;~;,--------------------- ~illl!f." Co\~ri"""·---------------------------------~ --~--------- ______ , ____________ __ 

~~~~~~~~~.-........................................... ... 
---------------··""'"'""""""'·~-------··-

Title President and Chief Scientific Officer 
NOTE: Signaturil- This form must be signed by the applicant :n sccordBnCil with 37 CFR 1.3:3. S<><l' 37 CFR 1.4 tor signatwril requiwm<..mt~ <>nd 
certifications. If more than one applicant. us!l' '11Uitiple forms. 

[[! Tol<>l of forms are sutomiited. 

1435212~ 7 v1 

Ex. 2002-0304



Electronic Acknowledgement Receipt 

EFSID: 28902468 

Application Number: 14940018 

International Application Number: 

Confirmation Number: 6992 

Title of Invention: 
METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME OR 
SMITH-MAGENIS SYNDROME 

First Named Inventor/Applicant Name: Neil M. Cowen 

Customer Number: 20350 

Filer: Kimberly Anne Bolin/Patricia Ellison 

Filer Authorized By: Kimberly Anne Bolin 

Attorney Docket Number: 096593-001 OOOUS-0955615 

Receipt Date: 12-APR-2017 

Filing Date: 12-NOV-2015 

TimeStamp: 16:41:29 

Application Type: Utility under 35 USC 111 (a) 
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File Listing: 

Document 
Document Description File Name 
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Information: 

Total Files Size (in bytes)~ 275066 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/940,018 

58249 
COOLEY LLP 
ATTN: Patent Group 

FILING OR 3 71 (C) DATE 

11/12/2015 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE I 
Neil M. Cowen 096593-001000US-0955615 

CONFIRMATION NO. 6992 

POA ACCEPTANCE LETTER 

1299 Pennsylvania Avenue, NW 
Suite 700 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~UI~I~IUUIIIIIIIIIIIIIIIIIIIIIIIII 

Washington, DC 20004 

Date Mailed: 04/14/2017 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/12/2017. 

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

/dfisher/ 

Questions about the contents of this notice and the 
requirements it 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. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

14/940,018 11/12/2015 

20350 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE I 
Neil M. Cowen 096593-001000US-0955615 

CONFIRMATION NO. 6992 

POWER OF ATTORNEY NOTICE 
KILPATRICK TOWNSEND & STOCKTON LLP 
Mailstop: IP Docketing- 22 IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~UI~I~IU~ ~1111111111111111111111111 
11 00 Peachtree Street 
Suite 2800 
Atlanta, GA 30309 

Date Mailed: 04/14/2017 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/12/2017. 

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

/dfisher/ 

Questions about the contents of this notice and the 
requirements it 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. 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

14/940,018 

58249 
COOLEY LLP 
ATTN: Patent Group 

FILING OR 3 71 (C) DATE 

11/12/2015 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Neil M. Cowen CAPN-034/04US 
CONFIRMATION NO. 6992 

POA ACCEPTANCE LETTER 

1299 Pennsylvania Avenue, NW 
Suite 700 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~UI~I~I~~!Ulllllllllllllllllllllllll 

Washington, DC 20004 

Date Mailed: 04/14/2017 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/12/2017. 

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

/dfisher/ 

Questions about the contents of this notice and the 
requirements it 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. 

page 1 of 1 
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Doc code: RCEX PTOISBI30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

Application 
Number 

First Named 
Inventor 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

t4940018 I Filing 
1 ~015-11-12 Docket Number 

fAPN-034/04US 328512-23j ~~it 
1 

r625 Date {if applicable) 

Neil M. COWEN 
Examiner ~aylorV_ Oh 
Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 

I 

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, to any international application that does not comply with the requirements of 35 U.S. C. 371, or to any design application_ The 
Instruction Sheet for this form is located at WWW.USPTO.GOV. 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s)_ 

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

~ Amendment/Reply 

~ Information Disclosure Statement (IDS) 

D Affidavit(s)/ Declaration(s) 

~ Other 
bTOfSB/08AIB (4 pages); Thirty-seven (37) References I 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.1 03{c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No ~0-1283 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX PTOISBI30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

Signature 

Name 

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

Signature of Registered U.S. Patent Practitioner 

Kimberly A. Bolin/ Date (YYYY-MM-DD) ~017-04-25 

f<imberly A. Bolin Registration Number 44546 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require 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. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

EFS - Web 2.1.15 
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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 abandonment of the application or expiration of the patent 

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

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

2. 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. 

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

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 open to public inspections 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. 

EFS - Web 2.1.15 
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Docket No.: CAPN-034/04US 328512-2375 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Inventor: Neil M. COWEN Confirmation No.: 6992 

Application No.: 14/940,018 Group Art Unit: 1625 

Filed: November 12, 2015 Examiner: Taylor V. Oh 

FoR: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME 
OR SMITH-MAGENIS SYNDROME 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION (RCE) 

This amendment is being filed after receipt of the Notice of Allowance dated 

February 1, 2017. A Request for Continued Examination and Supplemental Information Disclosure 

Statement are filed concurrently herewith. Accordingly this response is timely filed 

Any extensions of time necessary to prevent abandonment of this application are hereby 

petitioned for under 37 C.F.R. § 1.136(a), and any additional fees required (including fees for net 

addition of claims) are hereby authorized to be charged to our Deposit Account No. 50-1283. 

Amendments to the Specification begin on page 2 of this paper. 

Remarks/Arguments begin on page 3 of this paper. 

144829962 
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375 

AMENDMENTS TO THE SPECIFICATION 

On page one, please amend paragraph [0001], as follows: 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. serial number 60/668,912, filed April 6, 

:200.§, U.S. serial number 62/080,150, filed November 14, 2014, U.S. serial number 62/138,245, 

filed March 25, 2015, U.S. serial number 62/170,035, filed June 2, 2015, and U.S. serial number 

62/221,359, filed September 21, 2015, each ofwhich is incorporated herein in its entirety. 

2 
144829962 
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375 

REMARKS 

Claims 3-9, 15, 19, 24, 25, 28, and 29 are allowed in the present application. 

By virtue of this amendment, the specification has been updated to correct a typographical 

error in the "Cross Reference to Related Applications" section. As amended, the "Cross Reference 

to Related Applications" section reflects the priority and benefit of prior applications as claimed in 

the Application Data Sheet filed on November 12, 2015. No new matter has been added. 

Amendment and cancelation of certain claims is not to be construed as a dedication to the public of 

any of the subject matter of the claims as previously presented. 

3 
144829962 
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375 

CONCLUSION 

In view of the above, each of the presently pending claims in this application is believed 

to be in immediate condition for allowance. If it is determined that a telephone conference would 

expedite the prosecution of this application, the Examiner is invited to telephone the undersigned at 

the number given below. 

Although the present communication may include alterations to the application or 

claims, or characterizations of claim scope or referenced art, Applicant is not conceding in this 

application that previously pending claims are not patentable over the cited references. Rather, any 

alterations or characterizations are being made to facilitate expeditious prosecution of this 

application. Applicant reserves the right to pursue at a later date any previously pending or other 

broader or narrower claims that capture any subject matter supported by the present disclosure, 

including subject matter found to be specifically disclaimed herein or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child, or related prosecution history shall not 

reasonably infer that Applicant has made any disclaimers or disavowals of any subject matter 

supported by the present application. 
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Application No.: 14/940,018 Docket No.: CAPN-034/04US 328512-2375 

In the event the U.S. Patent and Trademark Office determines that an extension and/or 

other relief is required, Applicant petitions for any required relief including extensions of time and 

authorizes the Commissioner to charge any appropriate fees under 37 C.F.R. §§ 1.16, 1.17, and 1.21 

that may be required by this paper, and to credit any overpayment, to Deposit Account No. 50-1283 

referencing docket no. CAPN-034/04US 328512-2375. However, the Commissioner is not 

authorized to charge the cost of the issue fee to the Deposit Account. 

Dated: April 25, 2017 

COOLEYLLP 

ATTN: IP Docketing Department 
1299 Pennsylvania Avenue NW, Suite 700 
Washington, DC 20004 

Tel: (650) 843-5387 
Fax: (202) 842-7899 

144829962 

Respectfully submitted, 
COOLEYLLP 

Electronic signature: /Kimberly A. Bolin/ 
Kimberly A. Bolin 
Registration No.: 44,546 
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Attorney Docket No. CAPN-034/04US 328512-2375 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In ReApplication of: Neil M. COWEN Confirmation No.: 6992 

Application No.: 14/940,018 Group Art Unit: 1625 

Filed: November 12, 2015 Examiner: Taylor V. Oh 

FoR: METHODS FOR TREATING SUBJECTS WITH PRADER-WILLI SYNDROME 
OR SMITH-MAGENIS SYNDROME 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. §1.97(b) 

In accordance with the duty of disclosure set forth in 37 C.F.R. §1.56, 

Applicant(s) hereby submits the following information in conformance with 37 C.F.R. 

§§1.97 and 1.98. 

1:8:1 Pursuant to 37 C.F.R. §1.98, a copy of each non-US patent document cited 
in the attached Form PTO/SB/08 is enclosed. 

D No copies of the publications listed on the attached Form PTO/SB/08 are 
being provided pursuant to 3 7 C.F .R. § 1. 98( d) because the publications 
were previously cited by or submitted to the Office in prior Application 
Serial No. to which the above-identified application claims priority under 
35 U.S.C. §120. 

1:8:1 No copies of any U.S. patents or U.S. patent application publications listed 
on the attached Form PTO/SB/08 are being provided pursuant to 37 C.F.R. 
§1.98. 

D Publication(s) __ listed on the attached Form PTO/SB/08 were cited in 
a foreign search or examination report corresponding to __ application 
serial no. and mailed on 

144818514 v1 
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Attorney Docket No. CAPN-034/04US 328512-2375 

Application No. 14/940,018 

D Enclosed is a copy of a non-English publication(s) __ Pursuant to §609 
of the M.P.E.P., Applicant submits the attached foreign search or 
examination report, which cites such non-English language publication(s). 

D Enclosed is a copy of a non-English publication(s) __ English 
language publication __ (copy enclosed) claims priority from this non­
English publication. 

D Enclosed is an explanation of non-English publication(s) __ for which 
an English translation is not available. 

D Enclosed is an English translation of non-English publication(s) __ 
cited in the attached Form PTO/SB/08. 

D Enclosed is a copy of pending patent Application Serial No. __ . 

This Supplemental Information Disclosure Statement is filed within any one of 
the following time periods: 

D within three months from the filing date of this national application 
other than a CPA under 37 C.F.R. § 1.53(d); 

D within three months from the date of entry of the national stage as 
set forth in 37 C.F.R. §1.491 in this international application; 

D before the mailing date of a first office action on the merits; or 

1:8:1 before the mailing of a first office action after the filing of a 
request for continued examination under 37 C.F.R. § 1.114. 

It is respectfully requested that the Examiner consider the above-noted 

information and return an initialed copy of the attached Form PTO/SB/08 to the 

undersigned. 

Dated: April 25, 2017 

COOLEYLLP 

ATTN: IP Docketing Department 
1299 Pennsylvania Avenue NW, Suite 700 
Washington, DC 20004 

Tel: (650) 843-5387 
Fax: (202) 842-7899 

144818514 v1 

Respectfully submitted, 
COOLEYLLP 

Electronic Signature: /Kimberly A Bolin/ 
Kimberly A Bolin 
Reg. No. 44,546 
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PHARMACElJTICAL FORMITLA'I'HJNS OF ·poTASSlUl\'1 ATl~ CHA.l'lN"EL 

OPr:l\Tf:RS ANl) USES THF.aU~OF 

.l?f.Kl1) O.f' TlJE lNVJ!:.NTlON 

BACKGROUND OF THK lNVr::t'rl'lON 

[0002} The fono~.ving description of the back.grm:md ofthe invention is prnv1ded sirnply as 

an aid in understa:mhrlg tlw invention and is not a\..Unitted to describe or com~tHutc prior art 

to th~: invention. 

tissues by coupling cellula!' mctabol1srn to- e1ectrital ~K'tivity. The Kxn' channel has been 

.identified as au Qctameric com1:Jlex of t\VO unrehlted proteins, \Vhich a.ssemhle in a 4:4 
' 

stok:.himnetry. Tlw ilrst is a1J-ore tz).t~ll1ing suhunit, K.ir6,x, which fonns an. bl\Vttr<f!y 

rectifying K1
" channel; the second is an ABC (.ATP binrli:n.g cassette) transp-n.rtet, also k1:1ov.,r:n 

as the S:tlHhnylmea 1·ecepior (SURx) (Bahen.ko, et aL; Amnt. Re'<·', FhysioL. 60:667-687 

(1998)). Thi.~ Kir6.x pore t1xrning subunit h; c-cnnmun f{}:r man.Y t_ypes ofKATf' chmmds, and 

has two puhdve transmembra:ue dornai:ns (.identitkd as TM1 and Tlvt2\ whic-h an~ linked 

hy a. pore loop (H5). 'The subunit that cmnpri8es the SUR receptor l11{..~lndes multiple 

men:~l:m:meysptmJJ.iHg dnm.ains and two nu.deotide~binding folds. 

I0004J .A.ccoding to their tissue localization., K.'\TP channels exist in difJi::rent isoiorms or 

subspeC-ies resulting frmn the aSSfmibly of the St.J'R and Ki:r suhu:nits in J11ctl.ltip1e 

combitw.tions .. The combination. of d1e S'UR1 vvith rtw KirtU s:ubu:.nits (SUR1/Kir6.2) 

SUR2A/Kir6.2 and the SUlUB!Kir6.2 nr K.irtL 1 r::omhinations t)11ica11y ionn the ~~a.rdiac 

type a:n.d the smooth rnusde typi.: K,~-,rp channels, r.esped1vely {B.ahenlm, et aL, A:mw. Rev . 

. Ph . .}~'>i~<Jl., 60:66T·687 (1998)} Then;; is also evkkmce that Hw du1nru::l may indudc Kir2 .. x 

suhunits. This class ofpota.ssin:m channeli:i are inhibited by intracellular ATP and activated 

by intn.cellular .nw;:.leosidz~ diphos1)hmes. Snch KArt' channels liJl};: the metabolic stah.w of 

1 
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the cells to the plasma .membt<"'nt:: potential and in this o,vay play a key .rok~ ln reguhhng 

pb:ysh:Jlogical c.omlitions and open 'when. the tisSU(j is InetabolicaHy z.xnn:pron1ised (e,g, \Vhen 

the (A TP:l'illP) ratio f~tHs). This pn:n:not,~s K + efflux a:n<l ce11 hyperpola:dz:ation, thereby 

preventing voltagt~-opetated Ca2.+ channels (VOCs) fhm1 opening, (Prog Res .Research, 

(1001) 31 :77-30} 

[0005} Potassimn. channel '-'penets (PCOs ol' KCOs) (also referred to as chmmeJ activators 

or channel agonists); are a stn.wtmaHy diverse group of con:"!pounds with no apparent 

co:mrr.1on phan:nacophore linking the:ir ability to antagonize the iru1ibitirm o.fKA w chann.eJs 

hy intraceUu1a:r nucl.;.x1-t:ides. Diazoxide is a PCO that stir:rn:datl% K"'w chan:nels in pancreatic 

tJ-ceU1:; (see Ttuhe, et at, l~fht~~gers Arch kElH' JPl~vsiol, 407,493-99 (1986)), Pinaddfl and 

chrom.akahm are PCOs that a<:.tivat~ sarz~,,lenwna1 potass:im:n ehmmels (s~~e Escande, et at, 

Biochem Bh>p1~vs Res Commun, 1541 620~625 (1988); Babenko, et at, JBiol Chmn, 275(2), 

717-720 (2000)),. 1:Ze,<>ponsiveness to d.laZ{}X:{de bas been shJ.J\Vn to re&1de in the 6tl1 through 

11 tl; predicted transrnemhrm1c domains (T1v1D6- 11) and the first ntwleotide~hinding fo1d 

(NBFl) of the StJRl subunit, 

[0006] Diaz:oxide·, which is a nondi:uretk be:nzothia.dhz.ine derivative havh12: the fotm.uh 
~ . . . . ~ 

7--chJon.l-3-trwthyl--21T-1,2,4·-benzothiadiazine L 1 -dioxkk. (ernvirical.fotmuh 

C6ll1·CL~102S), is con-nnerdahz;:;d i:n three distinct formu1atio:ns to treat t~vo diffen:mt 

dis~~ase indications; 1} hyp..:~rtensivc e:mergend.es and 2) h)~p~~rlnsul:ine:mic hypoglycemh.; 

conditions, Hypertl:~nsi.ve ernergenc-ies are treakd vdth Hyperstat TV; an <'l(.p.leom; 

tbrnmlatkrn of dia.:::xxx:id;;.l lbr h1trav{mous ust:\ al~justed to pH ll ,6 ·with sodium h;.,droxide, 

Hyperstat JV is admin1stered as a bo!ns dnse into a peripheral vein to treat malignant 

h-}1)Crtension or sulfony1mea <.)verdose. In fhis n.se, diazoxide aGts t'<.l open potnssim:n 

chmmds in vascuhrr srn<)Oth mu.scie, stabilizing the mcn1bra.ne potential at the~ .resting kvd, 

and preventing vascular srnooth muscle contn~ction. 

-phannaceuti<::a1 v~.rsion t')f diaz.oxide usdu1 for adn::tinistrat.ion to infa:ntti, children ~md adults, 

his a·vaHable as a chocohtte mint flavored oral suspens1on, \-Yhich indndes 725%:, alct:lhol, 

.. , 

.i., 

Ex. 2002-0322



acid to actiu.st the pH, po1ox!:}mer 188~ propylparaben <md v>'r:i.ter- Diazox.ide is aiso HV<3.iiahk~ 

as a capsule \Vith SO or 100 mg of diazoxide intluding ladnse a.nd magnesiurn stearate, 

[OOOSJ Severa.! experinlenta! fbn.llnlations nfdiaZfJXide have bee.n. tested in hmn<?J.ls and 

a:nitnals, These inc1mie an <:.m1l soh1tion tested in phannao:Jdynamic rm.d phatlllacokirwtic 

eomrnetciaEzed (s!i.:e Calesnick, et aL, J, Pharm, Sci. 54:1277-1280 (1965); Reddy, et aL, 

I0009j C\m:cnt oral .fom.mlatio.ns of diazoxide are hbeled for dosing t<.vo or fl:rree, tim.es per 

d:a:y, Commetcia1 and experi:n1(:rtta1 f.!,:nnmtations nf dimmxide are characterized by' rapid 

drug release fbllowing ingestion \Vidl co1npletkm ofrekase in. approximately 2 honn;, 

I001 Ol Current or.al :l:'>:mn.ulati,>n.s of diazox:ide in tln::~raptlutic use result b:t a range of 

adverse side e.ffc,'Cts inch.Jding dyspepsia, mmsea, dbrrht>a, i1.ukl retentlnn, edema. reduced 

rates of e-xcretion of sodium, di!orlde, and uri(:. add, hyperglycemia, vomiting, abdonJillai 

P<~i·" ·~:'-1;~,~::: '"Ch'·"·~··>r\·~h l'"'1}""'l,*''·H,-v,~ '~"'{ 'l1'''''d•' ~,-·+•"' f<;·"<> ,-,r_,,,.,,."l· '''""~k,,,,.,.;!'()·l'""~-···•·>· ihr "ll'' .c;.>;,., . .>..:jip ~ ..... .,._,<,..:::' {(..). ~.o:..,.Y')...•U.._.._ .S~\.-I.A) -'("l.. -~ _{,a~ .. -... . .!l.~h<} ~,....._.,., :;;,...•{._r,_ ,~.,.!.;...~' \"' w..A"'' ).•.._~.;.-...t <..·~~.-.. .... ~·'«"'~~-w.~ .... 0:.,5 ,.i..~h'~'.,{ !t ,._,.~ l_,_ . ..._ .. 

P1"t)glycem} Ora} treatment vvilh diazo.x:ide is used in i:ndivid:t.t<.:ds experiencing sedous 

disea.se vvhere f'aihng to treat resul.t.s in .significant .morbidity and mortality, Tht:l adverse 

side et1ects ftorn oral adrninistratinn are tolerated because the bem:.:tlts oftn:m:trnent are 

{0011] The d'fect ofd.iazoxide in animal models of diabetes and obesity (e.g, obese and. 

lean Zucker rats) has been reported, See e,g, AJmnz;ltkll et aL (Endoc-rinology 133:705-712 

( 1993}, Aiernzadeh et at (A'letabolism 45:334-341 (1 996)), .Akmzadeh et at 

{Endocrinology 140:3197-3202 (1.999)), Stan:ddge et ;:.d, (FASEB J 14:455-460 (2000)), 

Alemzadeh et al. (Med Sci M.onit H}(3): BR5J--60 (2004)), Al<.~mzadd1 and Tushm..ls 

{E-'ndocrinofog)-' 145(12):3476--3484 (2004)), Aiza>:va et at (Jof.Pharma r:.~q.t .Tlwr 275(1 ); 

EJ4 .. 199 (1995)), and Sm·wit et aL (Ew.locrinolog:v 141:3630-3637 (2000)} 

f0012J The eft\.~t of diazoxide. in human~ \Vit:h ohesity or diabetes h~w been reported. See 

e.g., Vligand and Blackard (Diabetes 28(4):287--291 (1979); evithmtion of diazoxide an 

insulin receptors)$ Ratz.m.ann (:~taL (In.t JObe,'>'iZv 7(5):453-458 (1983); gln.(~ose tnl.erance 

and insulin sensitivity .in m.oderately obese patients), lVlarugo etaL (Boll ,_,~'pee .lt Biol ,~~~}er 

') 
;) 
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AJ<.m1z:adt~h et a.L (l C!ln E'ndocrAfetab 83:1911-1915 (1998); 1o>v dos(~ di1izoxide 

tn:latment 011 '>Yeight loss in obese hyperinsul.inexnk patients), Gu1ds1rand et aL (Dialx:tes 

and Atetabtdism 28:448~456 (2002); dia:;-~Qxide i:n obt)Se type H &iabeHc patients); O:rtqvist et 

aL (.lJiab&~tes Care 27(9):2191-2197 (2004); bda~ce11 function m.easured hy circu.lating C~ 

_p(~ptide in children at dinica1 onset of type 1 d.iab~~tes), Bjork et aL (Diabetes c:are 

21 (3):427 -430 {1998); effeGt of d:htzox:izh.~ on residual insulin seereUon in. adult type 1 

diabetes patients), and QvigHtad ef at, (Di'abai(.~ A:krltchu.~ 21:73-76 (2004)). 

FW13J U.S. Patent No. 5,284,$45 desc:dhes a 1netiwd tbr normnlizing bk"JtH.1 gl.ucose and 

insu1in le·vels .in &'1 individtw1 exhibiting non'lUll fa.stlng birmd ghlcQse a:nd insulin levels and 

exhibiting in an oraJ glu<::nsc toleran.ee test, elevated g1ucose leve!.s ~md at le<U<t one insulin 

level al:mom1ality sekded fl·otn the group ~;.~(>nsisting of a delayed insulin peak, an 

exaggen1ted insulin peak and a secondary elevated im.mtin pc:~ak Acco.rdin.g tn this 

reference,. the rne.thod im.Ju.des administering di~oxide in an arnmmt tr<JHl al;H>ut 0.4 to 

about 118 mg/kg body \Vcight before e;::tch meal in an arnount <.~ttedh'e to norm;:~li:;:::e the 

hlood glucose and insulin lev~ls. 

J00141 lJ.S. Patent No. 6,197,765 desctibes a&t1inistrtttion of diazoxide for treatment tor 

sym:ln:nue~X, ~md r<.lsuH:ing tx:nnphcations, that include 1rypedipidernia, .hypertension, centm1 

d:iazoxide interferes with P<llKreatic isLet tlmdkm by ablating endogenous insulin secretion 

:rt.')suhing in a state of insulin dei1d~nC)' and high blood glucose levels e;:ruiv;.:;lcnt to that. of 

diabe:ti.c patients that depend on exogenous insuUn admh1isin~tion Jhr normaUzaticm of their 

[0015] U . .S. Patent No. 2,986,573 describes dia~~oxide <md alkaU meta1 salts fm· the 

treatment of hy}:le:rtension. 

{0016] U.S. Patent M. 5,629,045 describes diazox.ide :tor topka! ophthahnk: 

ad:ministmtiotJ. 

{00 1 '1] \VO 93/1.0786 describes use t)f diazoxide in the treatment of X--syndron1e including 

obesity assoc.iated therewith 

{00181 U.S. Fate.nt publication .n.o, 2003/0(!35106 desGribes diazoxide containing 

compounds fornx:lud:ng tlw consumption oft1\h~ontaini:ng ft)Od~L 

4 
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{00l9J u.s. r.~.tz~-nt publk:ation no. 2004/0204472 de~Clibes the use of a Cox--2 .inhibitor 

plus diazoxide in the tTeatment of obesity. 

{0020] l.J$. Patent publication :no. 2002/0035106 di':'.scribes use of K'>Tl, c:!:"iannel openers 

inchK!ing diaz.oxide and m.daJ salts for reducing the commmptkm of fat containing fi;)od. 

SUl\·lMARY OF THE lNv'ENTION 

[0021J Provided herdn are pha:rrnacentica.1.fbmm1at1o:ns ofKATf' channel openen; and their 

use fot t.reattnt?.nt of various diseases a:n.d con.ditkm.s including rl1ahetes a:nd obesity, Such 

forrnuJations axe characterized as being bioavailabk~. A K~rF chann.el opener as used. herein 

has any one or more nfihe .fo1lrn-ving properties: (1) orn:~nlng SLTR1/K.ir62 potassium 

cha.tl11e1s; (2) binding to t1R.~ SU.Rl subunit ofi<xrP channels; and (3) hihibiting giucose 

induced release ofins:u.Hn. fo11o\Vlng adnun.istmtion ofthe com:potmd in 1-'i'vo, FrefeJ~ab1y, 

Kvl)' chan.n.d optmers are KATPc:tumnel ope·ners \Vith an three properties .. Kxrpchanne1 

ope.ners as de.finoo ah>we preferably lurve Uw structure o.fcornpounds ofFonnula>s I-·VH as 

set .fhrth heiow, 

{0022] 

Fonnuia I 

\\·'herein: 

K1a and R1l:', \Vheu present, are indepm.ldent1y selected from the group consisting of 

hydrog<,m, lower a1kyl, su.bstitnted 1m-vet alkyl, cych::nllky1, substituted 

cyck1alkyl, amino, and substituted a~11ino; 

hydrogen, .:md kn-ver ~!lkyl; 

X is a 1"' 2 or 3 atnrn cha1n, wherein e-adl atn.m is i:ndt:~pendently selected ihm1 

carhQl1, sulfur and nitro gem, a:nd each atom .is opt.ionaH:r substituted V{ith 

halogen, hydmxyl, kr'<.ver alkyl, substituted lov.;;er alkyl, lov/er alkoxy, 
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cyc1oa1kyl, :mbstituted cycloaJkyl, substituted lov ... er aJkoxy,, amino, and. 

suhstituted an:dno; 

\vherein rings A and B n:re each independently satumttxl, mcmmmsatnrated, 

polyrmsatu:rated or aromath::; 

[0023} In particular e.rubodirnentB, c:onrpom.tds o.f.Fom1tda l tnay include a double bond 

bd\'1-'eetl either p<)Sidons 1 and 2 or positions 2 and :3 oJ Ring A. \>Vhen a douh le bo:nd is 

')< 

absent \Vhen ~l. donbk bond is present hettveen positions 2 and 3 of Ring A, R:,..~ is absent 
. ... 1~ ' '~~) ~ . . ... . l·:t .. Y- ~:h . ' .;:::tm1 one of R · and R ·' are <lhsent Ln a pref.erred em.hodnnent, R · ana .tt'" ;ln~ not anmm. 

In another pre.ferrE:-:d etnhodiment, Ring B does .not include any h~:.~teroatnm.s. 

[0024} Kx.rr dumnel opene.l'S defined by Fonnuhs II he.ing a subgenera ofFommh~ I are as 

Forrrmla II 

R ; ' l ' ., '1 ' ' ,, ' ~ 1 lk 1 b '. ' ' } 
.l ts se e~ted ttorn t~:J.e group cons1stmg ot nyz.lrogen, mver a ·--y , su snttJ.t:eCl.tO'i-Vt~r 

R2a is selected :l.rom. the grnup cnnsisting ofhydrogen, and lo\ver a'!ky.!; 

X is a 1, 2 or 3 atcn:n dm.{n, \~·herein each atom is indep~;;nd.ently selected thJn1 

Garbon, suH'ur and nitrog.en. and each atom i.s opti.onallv stibstituted with 
' - -&.-' ,! "" 

su.hstituted m11ino; 

-,vheretn ring B ls saturat(;'d, monounsaturated, poly-unsaturated or aromatic; 

and all hioequivaknts including salts, prod:mgs and ismners thereof 

independently select~:.~d from the group consisting on.ryrlrngen, halogen, krv.rer alkyl, 

substittlkd lmver alkyl, cycloal.kyl, s·ubstituted cydoalkyl, lower alkoxy, substituted lo'Ne~; 

alkoxy, amino, su.lfon)'lm:ni:n.o, arn.inosulibnyl~ mH<:my1, and: the like, In farther 
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emhodirnents, R a ~tnd R h are h:H.lependently sekct.:::d from the group consisting c1f hydroxyl, 

~mbstituJed QX)t, substitllted thiol, atkylthio, substituted alk-ylthit\ su:Hlrryt suUo:nyl, 

substituted su1finy1, substituted suHbt:ryl, substituted sull'h:nylarnino, substituted arn.hK\ 

h ''t ; l . ' lk· l . ''iY 1 " 1 1 ,, l ., 1 'l~ 'l ' ~ ' l'k' T su. sn u~et• atnme$ a ··-y· smury, H1Kylsu. rony , ai.K}\Snttony,arnm.n, ants the Ll 'e, J.ll H 

preferred embodiment, R' is N)t amino. In anot11er prefhTz'Kl en:1bodiment~ Ring B does not 

.include any heteroatoms. 

FonrmklUI 

<likyl, cycloa1ky1, substituted c;,-'cloalkyl, amino, and suhstitut;;::d ~.:n:lino; 

R 2h is sel;;:\cted irom the group cotu~isting ofhydrogen, and lo\;<,-·er alkyl~ 

X is a 1, 2 ot 3 atom c.hain, \'/lwrein. each at1)111 is independently selected from 

carb(ltl~ sulfur and nit.r~)gcn, a...'ld each atmn is option~d1y substituted Viifh 

halogi..Wl, hydmxy1, hJW'er a1ky1~ substituted 1ow··er aJk·y1, 1o'\'ller a1koxy, 

cycloalkyl, sabstituted cydGafkyl, ~n.l.bstituted lo\Yer aUmxy, m:nino~ ~md 

suhsdtuted mnino; 

aml a1l hin~quiva.lents including salL"l, prodrugs an.d is~}mers thereof. 

{00:27] In particular embodh:nents ofFonrmla DJ, X is C(RH)C(Rh)1 '>'vhe.rein Ra and Rh ate 

independently selected from the group t:(..'~'nsisting of .hydrogen~ halogen, lower a!kyl, 

substHuted kY~;.ver alkyl, cydoalkyl, substituted cycloalky1, kf'<Vet aJkoxy, substituted kNi~~r 

alkoxy, m:n1:n.o. sul.fonyb.mino, W11ino:mJfunyl; sulfonyl, and the hke. In furH1er 

ernbodi.ments, R a. and Rh are indepen.dent1y se!er.,ted fmrn the group cm1sisting of hydroxyl, 

stibstituted oz;:y, substituted thioJ, dkylthio, substituted ~l.kyithio, suU'inyl, suli'l">ny1, 

st.lhstituted sulfinyl, substituted sulfonyl. substituted sulfonylamino, substituted amine}, 

S\.lhstituhxi m11ine, alkylsulf1n:yl, alkyisul.fony.t, a1k)'lstllfz):nylmnino_, and the hk\'), In a 
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preferred emhodi.m.e.:nt, R \ is .not ru.r.d.no. In u:nother preii~r:red e.nibodimetrt, Ring Il does not 

ilwlude any ·heteroatorn.s. 

f002SJ KA-rP channel openers det.lned by Formuh~s IV beh:tg a subgenera ofFormuJa I are 

Formula IV 

w1lerein: 

alkyl, cyc1oalky1~ amino, ~md substituted lower amino; 

R2a is selec-ted f:i:om the gmup consisting ofhydrogen,lnx,ver alkyl) and snbstihlted 

[0029} In pa:rt.im:dar embodiments off!'omm1a IV, R1 is a lo\ver alkyl, (preferably ethyl or 

{0030] In a preferred embodim.ent ofFormu1a I\t, Rl is not amino. 

{00311 In anothet embod.itn.~~nt of Fomwla IV, R 1 is nwthyt; H)a is hydrogen; R 3 is 

sde<:ted ii'om thl group consisting ofhydmge.t1, halogen, lower alkyl, substituted lo\ver 

aU~vL m.n.itK\ substituted amino. cvc1oalkvL and substitntz~d cvdoa1kv1~ m.Kl R4 is chlorine, Yl .• • .• •' ·"" ,. - - .... y1 . 

[0032.] KA11> channel opt:_n.ers defined by Fommlas V being a subgenera ofFornm1a I are as 
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[00331 

Fonnula V 

alkyl, cycloalkyl, arnino, <tnd suhstitmed 1mver m.rl.ino; 

R2h is selected :fron:.1 the gr<:.YL~p ctmsisting ofhydmgen, lo\ver alkyl, and substitl.lted 

kYv{er alkyl~ 

J~) is selected itom the group consisting of hydrogen, haiog\~n, 10\\-'Cr alkyl, 

suhstitl<ted kn:ver alkyl, m:nino, and substitnted amino; 

R4 is selected Jiom the gn:rup <::onsisting of hydrogen, halogen, h:rvNr alkyl, 

s.-ubstitl~ted hw•ler alkyl, m.nino, and suhstituted a:m.ino; 

[OtH5} Iu another e:nibndimen.t ofFornrula '-l, R 1 is methyl; R2b is hydmgen; R3 is 

selected b:.ml the gror;:p consisting of hydrogen. 1wlog~w, lo\ver a1ky1, }n.tbs:titu:ted. bwer 

a1kvt m:nino. substituted m:n.ino, cvclnalkvL a:n:d s-ubstituted cvc1nalki1; an.d. R4 is chlorir.a~, "' .. .. ~ ,.. "" . ,._ ... 

R l is sel!;.~Ctt:d. t.l'om tbe, group consisting of.hyd.rogen, lower alkyl, :substituted irn:V'(;T 

or Rl c~m cooperate with R:S' or R6 to fnrm an a.-d.dhion.al ring; 
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R5 is sdected .from the grollp consisting ofhydrogt;n, halogen~ hydroxyl, hWier 

alkyl, substituted kr\.Vcr alkyl, amino, substituted amino, su1fi:rny1~ 

fnrrn an. additional ring; 

R6 is selected frorn. the gronp consisting of hydrogen, halogen, 1o'>•ler a.1ky1, 

su.bstit1.1ted lower alk~yl,. arnino, substituted a.n::;ino, su.lfnn;,tl, arn:inosulfl:m:yl, 

:::ing; 

\•/herein the ring fhrmed by fhe0ooperation ofRl and R5, or Rl and R6, or R5 and 

\V.herein the ring .H:rnn~;.~d by the cooperation ofRl and.R5, c~r Rl <:~nd R6, or R5 und 

R6 is optionally substituted <,tcith lu~logen, hydroxyl, lo\ver alkyl; substituted 

sultcmy1m:nino; 

and aU biO(;CfUlVRknts h.KJuding s~tlts, prodrugs and ism:m::<rS thereof 

[0037} In a preferred embodiment, R 1 is not an amino snbstitnent 

ring. In another emhod.i:tnent, R 5 and R 6 combine to .fbnn a 6 nit~mhcTed dng wherdn at 

least one nitrogen is present Prefe.rahly, the ring ff..1rrned by R5 and. R6 does not include 

Formula VII 
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Rlis selected :6~om the group consisting oflrydroge.n, h.Y\ver alkyl, substituted lo\ver 

alk)ll; cydo~llkyl, substituted t;:ydualkyl, a:mino, a:ml substituted. lower amino, 

o.r R 1 can cooperate w·ith R5 o:r R0 to fon:n an additional ring;; 

R'lb ' .1 t ' .c. .1 . ' .~, .. 1 . . '1 .. l ' 1 . .:! 
.t.. IS: se ec .eUJ.fOm. t 1e group <:onsJStmg or nyurogen, . ower alr>:y , a:n<1 su :lStltuteu 

lower ~:!lkyl; 

R5 is sdt~tt~d trom the group consisting ofhyd:rogeu, halogen, hydroxyl, lm.vet 

alkyl, stibstit11tcd lower afkyl, amlno~ substituted. arniun, sulfon~/1, 

aminosttlfonyl, <Hld sulfbn;.rhuninn, or R 5 can cooperate Vllth R1 or R 6 tq 

t(n;;n. an additional ring; 

substituted kr\>/er alkyl, amino, substituted arnino, sulfonyl, amino&u1fonyl, 

and sull\mylarnino, or R6 C>:m cooperate \Vith R 1 or R:5 to fonn an additi,;ma1 

n:n.g; 

\vherein the ring fbn:ned by the coopetation of R 1 ~md R.5, or R l a:nd R6, orR 5 and 

·,vherein the ring :fon11ed by the c:t)operatiori of R 1 and R5, orR 1 and R 6, (lt I?} and 

R6 is option~llly substitute-d with halogen, hydroxyl; l.ower alkyl, substittrted 

kr\ver alkyl, an::dno, Sllbstituted atnino, sulib.ttyl~ ~rrnrno>'='u.l.fi.m)"'l., and 

sulfonylarnJno; 

m.td all bioequivilents including s<~lts, prodrug~; and isomers thereof 

!fl040] In a preferred embodiment, R_1 js not an <.mxino S:lthstituent 

{0041} In ~mother ernbodln1ent ofFom1uJa VI. R5 and >R_6 combine to tbn:n a 6 men:Jbt::J:(~d 
" ... ring. In an:.otht~r cmbrdi.rnent, R·· and R 0 c:-•':.lr.nbine to il:m:n a 6 rnern1x~red ring wherein at 

'"' .. 
least one nitrogen is present. Preferably, the ring fon:ned by R) and Rb does not include 

any hetematoms. 

[00421 Unless othenvise indicated~ :reference .in this application to K.,.<,:T\' channel opeu[:.rs 

hinding to d1e SURI subunit ofK'\Ti' <:.hannds:; and (3) 1nliibiting glu.c!':?S:e induct~d rde;.~se of 

insulin following administrati>Jn ofthe cmnpound itl vi'vo, Such KATI ~:~h<mnel openers 
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preferably hmle the strncttlre of an:v o.fthe: c-ornponnds ofFomm1a.1-VTl, en nwt'~ preferably 

Formula I--VII \-Vhere R! is not m:ni~o and alst) V·/here .rin.g B or Hs equivalent does rwt 

includ...:~ anyheteroatm.ns, or mon.~ vreR~rab1v, anv· of the comvom1ds of Formula II or 111 or 
·"' • .: ·""" ..,. . A • 

rnore preferably,. atiY of the C(n:npounds ofFcJrrncla II or 111 '>Vhere R1 is nnt runino and ahlo 

\Vhere ring H or its: ...::quivaknt do;:.;s:not ll)dnde ar.ry heteroato.rns, or n.wre preferably, !'he 

stn.tctunl is diazox.ide. StnH:::tural.--;,•::u·ia.nts or bioequivclents d'the C·fll1l})Oltnds ofa:ny of 

Fonm.th I--VTi. such Hs derivath-'es, salts, prodrug:s or iso:m.ers are also contemplatecL Ofht~r 

I(l\-n' cham1d opcm~rs th;It a . .re contemplated f·or use hr:rein iudude BPDZ62, BPDZ 73, 

NN414, BPDZ 154. 

[0043] .ln vitro analysis of glnc.ose induced rdease ofinsulin via KAT.?t~bannel openers can 

be det~-rmined using rat isk:ts as provided by De 'lu.Uio, et al., J lv[ed Clu.!tt?.,, 46:3342~335:1 

(200{!). 

l!W441 Ptovid.ed. hen:.~in are for.n11.1b.tkms, such as contn:}Hed re1eas;:.~ phannaceuticai 

.tbrnmlatk.rns, ofK1~n> channel openers. <tnd bioquiv<l1ents thereof In one embodiment, th"~ 

c<.mttr>11ed release 1\:trnlu.lations are fon:nlilated for oral administration, Such fnrm:u.hrhons 

<.x:mtain in a single administration do~m.ge bet'\lvt:~en 10 <lli.d 1 0!} mg, bet\\-'een 25 and 1 00 tng, 

bet<S,'Gen 1 00 and 200 .mg, bet\veen ::WO .:md 300 :mg, betv.···een 300 a:n:d 500 mg or hehveen 

500 Rttd 2i.KKl mg of the KArP channel openers. In c;:.~rtain ernhod.irm~~n:ts, the dos<.~ge of the 

the patient to:r \Vhkh 1t .is tn be administered, i.e., the fonrm1ation may conhtin in a sir.tgle. 

adrnlnistration dos~tge behve~m. 0,1-20 mg of the KAT? >.::hannel -opener per kg o.f the patient's 

body \veight, or het\veen (\1 --0.5 1ng oft he KAn' d.w.n.nel opener per kg of the p~1tbnt's body 

weight; or beh-•-reen 0.5-l mg {Jfthe .KA·w chmmd opener pet kg c.f the patient's body 

betw·ee.n5-10 mg o.fthe KATrc.h~un:td opener per kg of the patientos body \\<eight~ or 

hetv,-'e.,;;-n l 0-15 m.g o.f the K.A..TP channel opeltt:~r per kg of the paiient o s body \''-/eight~ or 

bet<veen 15-<W mg of the KAT? ckm.nel upe11er perk,.~ of the patient's body \'-le1ght 

[0045J Also '!}tovid.t.xl herein ~tre contro11ed release pharmaceutical :formulations co.ntainin!J,· .r ~ ~ 

K ' ' l· ! ' ' l 'l . !' 1 - 'i ' . ' . . ' ' d ' .A 'IT' charmer openers o,ha.m.eo }y at east one n:, t 1e :tol. m:v.mg; (a} pmllCW s1ze re' uctwn 
' '! ' ' . ' ..l ' .,.,, ' ' ' ' ' ,, ) ,, mv;:hyJng t)mn.m.lt.mtton,. spray uryrn.g~ or otu(lr n:ucromswg tecr.m1ques, (t1_ use Of a. 
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_pharrm~ceuticaJ sa.h o.fthe K,n,,channd opener, (c) use of an ion exchange re~<in, (d) use of 

inclusion co.rnpk:xes, fbr exatnpk cy-clod:extrin, (e) com.p~ction o:fthe K.l\~n, c.hanne1 opener 

v,.rith a solublliz.Ing agent inchl.dJng a. kY\\' viscosity hyptomdk,se, lO\'\' viscosity 

KA:rP cha.rmel opener \Vith a ~«.tit l1dor to Jbnn:olati.on, (g) use of a solid tlispt:rsion of the 

KA.I? channel opener, (h) llse of a self e.mnlsi(ving system .• (i) addition ·Of one or rnore 

Stlrfact~mts to the fonnult"ttion, (i) '!.ll'ie ofnanopartides, or (k) combinations o.f these 

approaches. 

[0046] Further provided herein are c<.n.1troi1ed release phannaceutkal tbrm.daiions 

cont;liniug K;\TP channel openers ,-v'hich. include at least o.ne component that suhsta:nHa.Hy 

inhibits rekase o.fthe KATf' channel activator .ixom tbe fomml.ation until aJler gastric t .. nmsit 

.As used herein~ <>substantially inhibits~~ .mc<111s h~ss than 15~ .. -o, 1'\:)lea.se, tnore prdemhl.y at 

le-ast less than 10% release., ()f mon.~ pre.t'erahly at kastless than 5~~~ release of the drng from 

the .fonmlh.tkm du:ring g~1stric transport Release can be rneas1.rred in a sta..~·dard l.JSP based 

in-·vitro gastric dissolution assay in a ta1ibratzxl dissnlutlon apparatus, (l..LS, Phm:r.nact1peb, 

Chapter 711 (2005)). 

100471 Also provided are m:al phmnnlceu:tica.l {l..>nnui:at1ons ofl(,,\Tf' channel openers which 

i11clude Hi. least one component that Sl'ihBt~ltrtia.Uy h1h:ibits release ofth~) K"<TP chmmel opt:}ner 

frmn. the thmmlatiotl until after gastric transit Substantial inhibition of drug re!.ease during 

ga,stric transit is achie:ved by incluBion of a component in 1ht: formulation selected frn.m the 

coating on a tablet, (b) a pH sensitive polymeJ or co"'polymer applied as a thin film on a 

tahkt,. (() a pH sensitive poly1ner or co-polytner applied <'1S a thin 111m to <'.m encapsulation 

system, (d.) a pH sensitive poly.met or co-poly.rnet <~pplied to encapsulated micmpartides:, 

(e) a non··aqueous-s:oluble polyn1er o.r copol~,lmer a:ppiied as a compression <:Gating on a 

tablet, (i) a non-aqne:o:.n.ts:-solnble po1y.rner or c-o-po.!ymer applied m> a thin iiJm <.m a tabl~::t~ 

(g) a no.n~aquenus soln.hk polymer applied as a thin fihn to an encapsulation system, (h} a 

non .. aqueous soluble polyrner <:tpplied. tn 111ic.roparticlt:s, {i) incorporation of the forr:n.u1ation 

combinations of rhe:se approaches, \Vherei:n the pH sensitive polymer .:1r co-polymer is 

resistant to d.egntdat±on. under add conditjo:ns. 
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cha:n11d openers, '~Nherein the tbnrmlahon kKc1 tHks at least one component that ccH1tributes 

' ' "l f' .,. 1 •1 , ~ t.'"' ~ 1· . f' '1 ' to sustamed. :re ease o. a KA:-r'l' c 1a:rme. npener over a pe.rlOZl o. ~ .. ,,, 1ours .ol. ov/.mg 

;:tdminis:tration; or ove-.r a pednd o.f 4-8 hmtrs follmving administratio.n, or over a period <:>.f 

more than 8 .. 24 hou.rs t'blk>'iving admin.~strafion. '1'hese £xrnu1ations are characterized in 

having one of the t"tJHow'ing com.ponent:s: (a) a. pH sensid:v:e v<)lyrn.eric c,oa.ting, (b) ~~ 

hy'drog .... ~l coating, (c) a fHrn co~1ting that controls the rate of diffusion 1.xf fhe drug th:n11 a 

coated rnatxix, (d) an erocla.b.k matrix that contrds rat~:~ of drng release, (e) pt:'~ly:mer coated 

pellets, granules or :m:k:ropa:rtieles nf drug '<Vllkh can be furtlu·:.~r enc~tpsulated or con1pressed 

into a tablet, (i) an osmotic pump system. cnntnining the drug, (g) a cm:npn:$sion C.>:iated 

tablet fom1 of the drug, or (h) c.mnhination.s o.fthe~e approaches. 

{0049] 1.'\s used herein~ an (;rodah 1e 1n.atrix is the cur~: of n tablet .f(m.nlUation that, upon 

cxpol';tl.r~ to an aqueous t"'HVin .. \tUn.ent, be~g.in.s a process o.f disintegration Vlhich f;:H~ilitates the 

release of drug ibm the rnatrix. The rate of .reka.se of drug ftnm the tablet is controlled 

boH1 by fhf:: solubility of the d:rng and the rat\~ o:f disintegration of the matrix. 

pha:n:naceuticaUy ad}ve agents (other than K~.TF t.lhannd open~rs) useful Jhr the tre,:rt1Jlent nf 

a condi don selected: .frmn the group consisting of obesity, rrrediahetx!.s, diabetes, 

hypertension, dep.rt'lssion, elevated cholesterol, fluid tetention .• other obesity associated 

cm:rtor0iditks, ischen.dc a:n.d repcrfusion h~jury, epilepsy, schizophrertia, mania, or nther 

psychotw diseases. 

c.hanr.Hel I"Jpener\vhere.in administratk>n to an nbese, overweight or olx~<;ity pr(rne individual 

results i11 at k:as.t one ofihe fl:lllm>ring; (a) inhibition of fasting immlin se-eretion (b) 

inhibition of stimulated 1nsu.Hn secretion, (c) elevation of energ_y ex:pend.itu.re, (d) elevation 

of beta oxidation (lffnt, or (e) inhibil:ion of hyperphagia. B)r about 24 hours. 

{0052} AdditionaUy pn.Jvi<kd is a. conti-oUed. r~1ease ph<m<.1ac:eutica1 fbrmuhtion of a KA:n:· 

channel ope,ner '<:Y'herein administration to an oht.:se, ovenveight ot ob,~sity pn.me indh·'idu.al 

results in at least one of lhe .fiJllO\\'ing: (a.) inhibition d'fhsting insulin secretion (lJ) 

inhibition of glucose stinni.b.ted insulin secretioJ1, (c) elevation of ener:gy expenditure~ (d) 

eievatku1 o.fheta ox.idatim:t of fat, nr (e) .inhibitinn ofhype:t})hagia t~1r about l8 hom:s, 
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[0053} StiU fb:rther provided is a con:trolk~d rek:ase phanrw.centical tbrmuJation of t::t KAT!> 

cha:nnel opener <-vhich upon administration to <ln obese, overweight or obesity prone 

individu.a1 rt:~s~..,lts in at least one offhe fi.)lkn,ving: (a) inhibition of fh:sHng insulin secretion 

(b) inhib1liml of glnc.ose stbrulat.;;~ insl.lii:n secretion, (c) devation of em:~rgy expenditure, 

{0054) Additionally provided is a controlled release phan:naceutical fonrmlatinn of a KA-rP 

channel opener that upon <Klministraticm. to an obese~ ovenveif;.;ht or obesity prone imlividrml 

1 ' , .• , f' '1 ' ,. . . ' ., .. ,. f t' . ,. '. . t. 'b) K-.»u.ts 1n at v~ast •.:rne <li tne .. o1 o'\vmg: \H) H111Wh1.0ll o · .ast:mg msmm secre:wn ~ ' .. 

inhibition of glucose stimulated insull:n secretion,, (c) elevation of en(~rgy expenditure, (d) 

elevation ofheta oxidation of fat, or (e) inhihihn.n ofhype:q.1hagia. i.hr about 18 hours. 

f0055J Provided herein is a method of treating h ypoglycen1ia, the method co:n1pri.sing 

oraHy adrninistering a controlled rek~tc<:>e Jonntllation of a K,;,TP d1>:1.nnel ope:ner. 

[00561 Futtl'1er provided herein is a rnethml of treating t'ibesHy associate-d zx.Hnorbidities: in 

a:n nhese, O"~/tW>Neight or obesity prone lndividud, U1e mt.~thod C\)Inprising administering a 

if1erapeutically eff<.~tive an1mmt (:If a solid oral dosage fon.n of a KAw clu.umel opener, or 

{00571 ·<:tet turth~;;~· _provided herein is a methnd of achi(~·ving wt.~.ight hns in an obese 

ovenvdght, or zibesity proM individual, the- method cmnprising administt.~rlng a 

therapeutically effective amount of a solid oral dosage J{):nn of a KATf' channel c~p;;;-:ncr or 

controlled rde~m~ phannaccutica! fnrmubtim1 of a KATP channel opener- Jn a preferred 

embodiment, administration is no mo:re than t\.VO tirn.es pet 24 hours, or rmce per 24 hc.mrs. 

The daily dosage administered is preferably bet\veen 50 and 180 .rng, h1 certain 

embodirnents, th;;;~ nhese imhvid:u.al has <l body n1ass index greater than 30 kgh:u?, or gt·eater 

l·h-·,_., ~"· k····,J,l<2 ,, ... ($>'"'<";.,_..,,. t 11"" 4() !n:dr"'l2 ''~'' ""t''"'"'t·'""' ~1~·n1 .::;n 1"<:xi1·n2 0'' '-rr,·~t""l' ·•1·•~>·» 60 k··q-,"1'111 
:w ... ~<~-~ _., . ..,) 5'·{ I<',.)., o(WX~~.fl..•.i:. ... J. ~l:- ~·-· ·'"-;:::;,.• .;:.:. :) 'V>.. 6 #,. ..... ,~ ..... ~{ ~- .\(-». ..... d R-e· ->.~' .,-{ e-V(.),v'\,;, l. ;.,.u.u. -... ·~ ~ ·Q ~ 

at the time the method commences .. 

!0058] Also provided is a method of maintaining a wdght loss in an. obese ovenvdght, or 

nhesity prone individual. the method comprising adrninistering ft therapeutic-ally effective 

aJ:mmnt of a solid oral dos~tge .fon:n of a KATF ~~hm .. 1nd opener >Jr controlled release 

an obese i.ndivid\lal once smnt.~ \Veight loss has Zlcc.u.n'ed ·when tbe alternative is to reg<tin 
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f0059J Further provided is a method of elevating energy expenditure 1n an ove.t'\~·dght, 

obese or obesity pnrne ind1'1rklual, the method c01nprising adxrlinistering an effucdve amortnt 

of a solid oral dosage fbrm of a KATl' cha:nne1 opener or coB troUed rei ease pharmaceutical 

funnu~adon of a KATl' charme1 opener, In a. prden-ed embodiment, ad1ninistmti<m .is nn 

more th~m two iime.s per 24 hours, o.r or.lce per 24 honrs, In certain emhodime.nts, the 

individuaJ has a. hody mass index greaJer than 20 kgim2, or greater than. 25 kg/m,:J, or 

greater than 30 kg/m2, or greater than 35 kghn2 ~ <:.1r greater than 40 kg/m..2, nr greater than 50 

kgirn2, or greater tha:n 60 kg/m2 at the time the rnethod commences, 

Jll060} AdditionaUy p.t<"JV.ided is a r.ndhod of elevating beta oxidation of fat in an 

tYVen.veigh.t, ~)bese or <:ibesity prone h1dividu<~t the meth,)d comprising administe1i11g <nt 

effective an1o1.mt of a solid oral dosage fb.nn of a Kr,w chmmd opener or controlk:d. release 

pharma<x:uiica1 formulation of a KAw channel opener. In a pre.fetted e.mhodiment, 

adm.inislrat~on is tm more than two tim~\"i per 24 hmn·s, <J:r ()UG.e per 24 hottrs. In C(litain 

em.bodiments, tJK~ individual has a. body mass index greater than 20 kgim2, or greater than 

'7" k;;dn'<') v"-1' ,~q·,~.ata:"' ti'"'"1 ~ 1) Jn·J/",'1? n:r <.W·;~·;t,<>x tl--~~-n ·~') k·pfl-,1~ v'""' rrl'<-·'~<t<~r· i·l>$!>'} 40• Jn-.l-..>·•/ ,,~,, .._.....,. ,w.;~"b' ,._,.,.,1-'"'-'} &-..,.., \.-'.,!. ..:J..~.c;.'V; ...rV "'6' ~ -.o.W~ ~-.- _t:;tS.. .... «-~;. . ...,,., ~$"{..)...( ""~.""' " ~· >;~ $ , ;:;;;>.¥"-....>:. .y., 'I,·.(.,.,_.,(..,; .,..,:;::/ ~AS.W~ ..... ~ ... 

grea:ts::~r than 50 k.g/tn2, or gmatet than 60 kg/m2 at the time the method cm1:mten.ces, 

obesity pnJne in:dividuaJ, the method comprising adnlinistering m1 e.t11x~tivc amount of a 

snl.kl nxal dosage fo.r:m of a K"'.>r1'' channel opener or contro11ed .release plm .. ·•·:mac.enticaJ. 

fbr.rmilat.ion of a 1\:A'n' cha:nnel opener, In a preferred erabodiment, administration is nc1 

rnore than hvo times pt::r 24 houn>, c~r once per 24 hou.rs. 

[0062] Still furthet pro\tlded is a method of delaying tJr preventing the transition to 

diabetes nfa prediabetic imli\tiduaJ comprising administering an effective amount ()fa K,ATP 

channel oper1er or controlled rdease _phannaceutica1 fbnrmh>tion of a Ki>TP channel opt;;~nt.,.,r. 

ln a preferred. embodiment, a.dminist.ration is no more than 1-;V<l times per 24 hours, or o:tl<x: 

per 24 l:KH.lt'S, 

I0063] Additionally pro1tided is a. method of restoring norrnal glucose tolerance in a 

prediabetic individual. comprising adm1JJisterint; ~1l1 effe-ctive m:n.ou.nt of a 1\,.;,w channel 

o_pene.r or contr.olk~d rd.ease phamla<.:ce:utical flm:tmlatio.n of a K~Ti" cbanne.1 openur, fn it 
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24homs, 

[0064} Further pravided is a method of restoring n.onnal glucose tolerance in a diabetic 

indi vidu:u1 c.or:o:pris:ing adtninistering an effectiv-e amount {Jf a K,.,TF zihan.nt.d n.r:~e.n.er or 

<:.:cmtro1led re1ease phannaceutical il .. 1rnntlaHon. of a K~>.Ti' channel opener- In a. preJen's.d 

ernhodinwnt, adr.nhxistration is .no rnon:: than. tw'J times ptir 24 hours, or once per 24 h:m.trs, 

in an ind.ividual comprising administering an eft't."C:tive arnoun:t of a. KxrP dmnn.el opener or 

controlled release phanna.ceu:tical fbrmulatk.n1 of a KA:rP channel opener. In a pn.~fh1'ed 

ernhodin1ent., ad:rninistratkm is n.o more than t\.vo titn.~~s per 24 hours, or once per 24 hours. 

{00661 A..lso p.rovkh:~d is a n1.db.od to pre·vent or treat \Y<::dght gain, impaired glucose 

t<:.)krance or dysHpidemia assodated '"lith the 1.1se of anti-psychotics to treat patknts 

co1nprising the co--administration of an effective amount of a l(nl' channel opener or 

controlled rdease phan::naceutica1 tbnnu.httion of a KA:rP channel ope:.tlC!'< ln ~t preferred 

I.00.67] Ftlrther prnvided is a method to tr~~t obesity, o.r h:n,erphagia in a Prader-\\Filli 

Syndrome patient~ a. Froelich's S}'ndrome p~~tit.~lt, iu a Cohen. S.yndr(mw patient, in l:t 

Su:rnmit S;.ll.Virc'~me patient, in an. Alstrom Syndrome patient, jn a Bo~jeson Syndn)me patient 

or in aBardet--I3kxfl Syndrome patient cornprising tl1e administration of an ef.fech·ve ammrnt 

of a KAT.P channel opener (Jr contn:slied rdeas~~ phannaceutica1 fc}nnu.lation of a KATr 

ehmmel opener. In a pref~:m~d embodiment, ad:n:-dnistra1it}ll is 110 m.ore than t~vo times pe1· 

24 .hou.rs, or once per 24 hNn-s .. 

{0068) StiU further pmvided is a 1t1ethod to tneat obesity or elevated triglyGerides .in a 

administering an effective amount. of a KAT!' ~;.~hannel. opener or controlled re1e~u3<:.~ 

pharrm.u::euticallbnn.u.htt.km of a K,.>.Is' channel opener- ln. a preferred embodiment, 

ad:m.inistraticm is no more than t\"VO thnes per 24 hours, or once per 24 hours. 

[0069] Also provid~~t tf) a method of:t<.~ludng the incidence of adverse effects fr\">.m 

adn1iniskaticm of a K~TP t~hannd opener in th~~ treatment of diseases of a subject achieved 

by any ofthe fbUo-wing; (a) use ofa dosage form. th~tt on ~drninis!ration redw:;es C:w>x 

relative to the ct>mmt Pmglycem. oral suspe.n:sion or capsule products in order to reduce the 
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int:id.ence of advcrs(~ side effh:ts that are associated \Vhh peak drug levels, (b) use of a 

dos;:tge form that delays release until gastri>:: transit is com:plcte ~n order to reduce th.e 

untH the the:rapeutk dose 1s achk:·vd \\-'herdn the nurnber of steps is 2 to 1 0 to reduce the 

incidence of adverse side effects that occur transiently at the initia:tion cd' treatrnent~ (d) use 

ofthe lO\Vest effective dose to achieve tht:: desin;~d therapt~o:tic effect 1n mdet to 1\~;:tuce. the 

incidence of adversi~ side etlects that a:re dose r.h:::pendent, or (e) <.)ptim.hing: H1e timing of 

administn~lio.n of dose \vithin the day a:nd relative to me<~Js, 

l007ttj Further provided. is a rnethod ofprevcenting weight gain, dyslipiden1ia ot in:xpaited 

g1ncose tolerance in a SlJbject treatt.xl \Vith an anti-psychotic drug, the method co:tnpr:islng 

{00711 Yet further provided is a mGthod (Jftreating \\"eight g<.tin, d}'s1ipidemia or h:npaired 

glucose tol::}rance in a subject treated with *tn a:nti~psychotic drug, the method a:nnprising 

ad.rn.inistering a pharn:H.l.Celttical fhrrnu1atkm of~t KATf d1mtnd opener, 

[00721 Also provided is a method of treating diseases chan:'l.de:rized by obesity, 

AJstnnn, Sy:noxo:me, (i) Botjesen SytKltome, (g) Bardet"Bicdl Synd:rorne, qr (h) 

hypt~dipopwtdnemia t;•pe I, II, HI~ and IV <x.>n1prising ad:xninisterin:g a phannaceutic<-11 

fonnulatiou of a K,ATP channd opt~ner. 

comp.dsing: a pharmaceuticH11y active a.gent otht:r tha.u the K.ATP chm:xnel opener. In this 

fonnuladon, the other phammceutk.ally active age:nt is an agent usefuJ for the treatment of~~ 

condition sdec,ted frotn the g1<..1up (:.onsisti.ng of obesity, prediabetes, zlhtbetes, hypertension, 

depression, elevated dloksterol, fluid .retention, or other obesity associated. cnmorbidities, 

isc.hmnk and reperfi.\sion injury, epilepsy,, schizophrenia, numi~ and other psy\~hotic 

condition, 

{0074} The n).rmnlations containing K,,\Tf' ehaund openers desc.dbmi hen:lJll provide fbr 

improved ~~om:p1iance, t::ftk.ac.y and safety, <~nd for co-fcn:m.nlations ·with other agents, 

1 t ' ·' 11 '' . tl ' . ' . ' ,, '' ' ' ' p 1a1111aceu 1C<:u y acuve agents tat i1ave complC1)1entar:;l or smmar acnv~t.tes or targt..n:s. 
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Other phannaceutic<'l active agents that can b\~ cmnhi:ned \Vith KAT\' clu:nmel openers to treat 

<.)besity or to n:~aintain weight kms in an obesity pnJne im:li\tidu~tl indnde, but are n<)t Hrnitzl:d 

to: sibutrao:nir~_e, orlistat, phenten:nine, ri.n:HJn<thant, a diuretic, an a:nt.iep.ikptk, or other 

phatmacenti.cal active \\•'hose therapeutic udlity includes \Veight h::JS!::L It .is prelentble to 

maintain \Veig]:!t .in an obese indi'<iidual r.mce s.on1e 'Neight loss has occurrd \Vhen the 

~;vith KAT~' channel. openers to treat type II diabetes, -o:r prediabetes include acarhose, 

miglitol, n1ctforn.rin, repaglinide, tw.teglinide, rosiglith:one, proglitizone, nu.nipdl, 

nwtaghdasen, or m:r_y other phatmaceuticaJ active tl1at improves 1nsu1in sensitivity ot 

glucose uti1ization or glycemic. control \Vhere the rnode of action. is not enhanced insulin 

secretion. Other pharmaceutical active agent that can he co:rnbined. '<Vith KAT? channel 

openers to tn:xtt. obesity associ;'.l.ted co--rnorhidities .indude a drug used. to h~•·,-er cholesterol, a 

drug ·used to 1o'."~~'er blond pressure, an ~tr:lti-int1nrmnatory drug that is not a CIJX<~ inhibitor. ~l 

drug that is an ~mtidepressant, a drug u.sed to treat urirmr}·· in.continence, or ofh;;.l.r drug 

routinely use-d to h'e-<.'l:t dise&':le conditions. th~~ incidm1ce ofv/hich is elevatt~ in O'•terweight or 

obese patients as compared fi) normal weight iiKHvidtmls including, hut not limited to, drug:~ 

to h'e~rt athen.:~sclerosis, ostooa.rfhritis, disc hemiahn.n, degeneration of knees and hips, 

hr>:::a:st, et1(lo:rnetrlmn, cervical, colon, knh.;rnia ~~nd prostate cant:ers, hypedipidetnia, 

~lsthmatreactive ain\'ay disea.se, gallston(~s. GERD, obs:trm:::th..-e slet~p apnea, obesity 

h)JKlventihtkm sy.nd.ro.me, H.lcurrent ventral hernias} nxmstn.:tal irreg1.1b:rity awl infertility. 

[00751 ln the present context, the term "tl::H..wapeuticaUy effective" or "effective amount" 

indicates that the trmteria1s or a:r.ru:n:mt of material is effecti·,,-e to prevent, aUeviate, or 

amehorate one (lt :more symptoms ofa disease or rnedical ccmdition, and/or t\) prolong the 

SlltYiva! ofthe s.u.bje.ct being treated. 

[0076] The term "plli1.rrtmceutkaUy acceptable'; indicates that the identified material does 

not have properties that -v·vould cause a rea-<:;onabl)"' p:tudent J.n.edkal praGtitioner to avoid 

adrilinistratkm ofthe r.nateriat to a patient, taking into c:onsideration the disease or 

conditim1s to be heatf-~d and the respectivt; n:rute of atirninistratiorL For exa1npie, His 

cc•tmno:n.ly required that tmch a mat:.:~rial be esst:ntia.Uy sterile, ~,g,, fo.r injectibles, 

[00771 A~ used heretn1 the tenn '\~<:Jmposition" rders to a lormulation suit~tbk for 

~dr.ninlstr<'ltion to an intendc•.d anir:nal s.ubk:ct Jbr 1i1er<=.t.neatic rn.n:poses that .:.xn1tains at kast 
n ~;r .., ,"-
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or excipient. Other tertns as used herein are dei1ned. below, 

I0078J Adipocyte: Au animal c<~tmeoetlve tissue cell specialh~ed for the S)'11thesis ami 

stom.ge of fat 

f0079J Agonist A chen1ica.l co.mpound. that has affinity for and stirnnbtes ph)isiological 

activity at cell receptors normally sthr:mlated by natn.rall)' occuniug substc.tm:.es,. triggering a 

biochet11ical respm1sz~, An agonist of a receptor can also be 1:;onsidered an adivatnr of the 

receptor. 

[00801 About: is nst.~d herein to mear:~ in qu.autha.tive terms p1u.s or m_inn.s 1 o~:.··~. 

i00821 Adolescent l\ person ben.veen 10 and 19 ytl&"£ of age; 

{0083} Adiponectin: A protein hormm1e produced and secreted exclusively by adl:pocytcs 

that rct"'-lla~es the mctaboliscm of Hpids and glucose. i\dipone.ctin ini1m::nces tlR~ body's 

response to imrdirt Adipm1,;;.\dl1l a1so has a:nti-inil.m1nn.atory effects on the cells lining tl.te: 

•valls ofb1ood vessel;;, 

[0084] Amdioratim1 of the syrnptoxn.s ;)fa partku1ar disord~:r by adrnin_istnl.tion tlf'a 

particular phatmaceutkaJ composition: mfers to any lessening, w1-wt11er pcmw.nent or 

texn:porary, hu>ting or transient that can be .attributed to or associated with administration of 

the corn:postHon. 

[0085] Analog: a compound that rescn1bles another in strm~tlm:;, hnt differs hy ~tt least one 

[001%] Antagonist; A substance that tends to xmJHfy H1e action of another, as a drug that 

binds to a ce11receptor v-tithout eliciting a bio1ogkai rCSJ)I.!nse .. 

f0087J Atherosclerotic .Plaque; A buildup t>f chok:sterol and fatty mat>:.dal \Vithin a blood 

vess-t:l due h.l the effects of athe:rosckmJsis 

fOOSSJ Bariatdc Surgmy a range. of surgical pmcedures \:<.·'hi·;;h arc desig_.ned to aid in the 

managenwm or treattnent of obesity· ~md am ed diseases, 

{0089} Beta. cdl rest: Tenxpon.n1Jy placing beta cells in a condition in \vhiGh the.re is 

reduced metabolic stress due to suppressed sc:~~retio-n of insulin, 
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[0090} R\b.tninah:~: l'l. component of a phm:maceuti.ca1 dosag(~· fonn that consists of the 

lmninatkm ofhvo distinct materials, 

{0091J Bioavai1ahility: Rdbrs tn the amo:ttnt or extent of therapeutically active substance 

of drug a:ctkn:t The mnou:nt or extent of drug released can be established by th:e 

plu~rn1<~.cohnetic-panunli.~ters, sueh as the area under UK~ blood or plasrna dmg concentration~ 

tirne cmve (AUt.~) ami the pea.~ b1ood or plasma com~entratior1 (C max) of the drug. 

{0092] Bioequiva1eut: T'(.\to fhrmulations t>f the sm:rw acti"te suhstamx~ ar~> hioequhraJent 

when there is no significant difference in the rate and exh:mt to 1:vhich the active substance 

be-comes available at tlx~ site of dn1.g action vll:wn adm.inist,:rerl at the sm:u:e molar dose 

undet shnilar con{.Hiions, HFonm.dationl! in this definition may include the fr{le base of the 

&d:ive substance or diffcn~,nt s>:J:1ts ofthe active substanr:e, Bioequ1valence may be 

demonstnrted thmugh se·ve.ral in. vivo and in vitro methods. Th(~se methods, in descendi.n.g 

stmlies. In particular, bic,equ.ivalenct:.: is detnonstratd using phartnacokinetic mc&Stln.~s such 

as the area und~;.:r the blood or plas-ma d:rug cn:ncentratiot~:-time ctn':\'e {i\UC) at~:d the pe,ak 

blood or pbsma conce11tration ((:max) of the dntg, using statistical criteria, 

[0093} c~mnahinoid Receptor; Recq)tots in the endoca:nnahinoid {EC) system as8odatt:.:d 

with the intake of fbod and tobacco dependency. 'Blncki.ng the cannabinoid receptor may 

[0094j c~)mbitu:ttion: refers to any assod.at1on behveen or tl!1ltl11;..~ two or mQre iterns, The 

cm11bination can be two or more separate items, such a~ t\VO (X)nlpositions or t\\<'0 

collections. It can he a tnixtnre thereoi~ such as a single mixtttre ofthe t\\~'0 or rnore items, 

or any \-'ari.atio.n thereof. 

[0095] Cornpos.ition: refers to any mixtnre, H c;:u1 be ;'t solution, a suspension,. Equid, 

po><·Vder, a paste, aqueous, m.m~aqueous or any combination thereof. 

{00961 Co.mpress:ir:m tablet.: Tablet .tbrrm.'Xl by the exertion of pressure to a. vohrme of tab 1et 

rnatrix in a die. 

{0097] Compm:lsion co~-tt.ed tabkt: A tablet fotn1ed by the azklithm of <:t wating by 

compression to a co:mpressed core conJaiuing the phannaceutical active, 
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[009SJ D~:riv~tive: a chernkal su1:~stance derived .iiorn another Sl.~1Jst.ance by rmxli.fication 

or substitution, 

f0099] Daily dosage: the kltal amount of a drug taken in a 24 hour per1od 'N'hether taken 

as a single dose nr t&\:en in tnultiple doses. 

empirico:tlihn:r:>.ula C8H7ClN202S and a molecular weight of230.7. 

[001 01} Encapst1lath.m systern~ a. s:tn.tctura1 feature tha.t contains drug within such M a 

pharn:uweutical capsllk A gel into \:<.-'hich drug is iw~orporated also is consider-ed ~m 

encapsulation s;n=>tem. 

[001021 Equivalent arnonnt: an amnunt of a derivative of a drag that in assays or u:pon 

ad:.tninistration to a. m.ibjec:t prodtu:-es an equal effect to a defined ammmt of the non--

[001031 Fatty acid synthase: The central enzyme nf a '.tllultit~lJ.Zynle con1ph.~,x that caial~yses 

the fi:mnadon of palmitate .ti·orn a.cetykoenzyrn,~ A, tnakmy'lcoem:yme .A, and NAJ)J>II 

hy-..1ro1ysis of dietary trig.lyeerides, 

{001051 Glidant: A.l1 it:u¥~tive component of a phattna.ceuhca1 fbrm.t11ation that pr~~vents 

caking of the n:Jatrix during process.ing steps. 

{00106] Hyperimn.detr:da: Ex<:essively high blood insulin levels, '-''lhich is diffe:Tentiated 

Hmn hyperinsulir.risrn, excessive secretion of insulin by the pancreatic islets, 

H.y1Jednsulinern;ia may he the re;;mlt o.fa vatidy of conditions, such as obesity and 

I 001 07] H)vetinsulinisrn:: Excessive secretion e<f insulia ·by the pancreatic. islets. 

[00108] J:iyped.ipidemi~: A genentl te:m1 J;.,r elevated conce:ntraiions of any or <ill of the 

lipids in the plasma, such .:ts choJestetol, tdglycerides and l~poproteins. 

{001 091 Hyperph;:.tgia: Ingestion o.f a greater than optimal qua:mlty of food, 

[OOllOJ Ingredient of a phannaceutical composition.: refers to one or m.ore rnat;;:dals used 

.ill the mantt.fi~:etu.rc of a pharm.aceutk&tl cornpositinn. lngred1eut can. refer to an active 

iugr(xli~nt (cu'1 agw.t) or to other rnatt;rials in fhe cornpositions .. Ingredients ean1ndude 
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water and other solvent~, salts~ buffers,. surJactants, ,·vat~r, non-m:p.wc•ns solvents, and 

flavorings. 

10011 lJ Insulin resistan~~e; /\. \Xmd.itkm in \Vhich the tissues of tbe body are diminished in 

{00112] Ischeinic htiury: injury to tissue tbat results fmm a lov,; oxygen state mmaUy duet<) 

obstruction of th(~ arterial blood sur}piy or inadequate blood lk1\V leading to hy-poxia in the 

tissue .. 

{00113] Ket<Htc.Idosis: .Acidosis accnmpaui.ed hy the accumulation of ket(rne bodies 

(ketosis) in the hody tissue and flnkls~ as in diabetic ac:k'iosis. 

[001141 Kit refers to a _packaged <~ornbination, .A pacblg~d combination can opHonaUy 

[OtH 15] Kir: Pote fonning snhnnit of the. K,,:rr· channeL Also kncnvn <t,<:: the i.mvardly 

redi(ying subunit of the KATF channeL Typk~aJly existing as Kir6.x <U1d inl'teqnently as 

Kirl..x su.bspec:ies. 

:fnnning subunit Kic Ag<mizing the chan.nc1 can 1t.~ad to l11t)tnbrane hyperpolarizatkm. 

[001171 Leptin: Prod:nct (16 kD) o.fthe ob (;Jbesity) locus. It is found in plasma of 

expenditure, 

[001181 Lipogene,o.\s: The gz~ne:ration Clfne\V lipids, prirnarily triacyiglycerides, It is 

<kpend.ent {\n the action of multiple distinct enzyrnes and transport n:tolectlles. 

{00119} Lipol~ysis: The breakdtJ'<·VD of fat by the coordinated action ofmulHple em~ymes. 

['001 1''1 l ' · '· ' · '' ··h 1 ' ' ' 11 · · l ' · · ·· . :..v1 .. ..!:pop:rntemnpase: An erJZy1ne o:t r. e 1Ylirolase cu~ss .mt cata yse,o tne .reacuon ot 

tri.acyglyceml and \Vater to yield diacylg.l}'Ct{}l and a fatty acid anion, The etlliy'tne 

lry•:lrolyses triacy~gJ:-lceroh in clr~/to.micnms, very-·10\Y-density lipoproteins, 1ovl~denshy 

lipoproteins, and diacylglycerols. 

f00121J Lubricant .An inactive c;:1m:p(meut of il phanna.ce-utica1 ii"Jrmulatkm that provides 

[()f the ±1m:v of materials in varioll.S processing steps, patticu1ady ta:blehng, 
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{00122] :&ticwparticle: A sxna11 _partic.n.late fbnned in the proc-ess of developing 

phannaceutica.l fommla:tions that n1ay· be C(Hrted. prior to producing the H.nal dosage fl'o.tn, 

[00123] Obesity:: An inf.::re.ase .in hody \Veight beyond HK~ 1hn1tatkm of skek~tal and phys.lcal 

requir~:~ment, as the result of an excessive accu:nmlation. of fat in the hndy. Fonnally ddined 

as. having a body n.mss index greater than 30 kg!m2. 

[00124! Obesity Pmne: lndividuaJs w'ho hecau.se of gt,netk predisposition or prior historsr 

of obesity are at above average risk ofhecon1ing obese, 

{001251 Obesity n:Mi:ted c.(HrKdJidities: an~:/ disease or con.dition of anim.als or lmma:ns. that 

~ :!. . ' l . ' . ; 1' l ' d. '1 . ~ ' .. , 1' ' 1 f' '1 ot hte ar.rtve nrug :ts p.nn.c1P<H. y ac1lleve · t1y 1· 1e l1}l•ratwn ot a S\:Y'thtanle component o. ti1e 

height hut \.Vho Hdls to rneet the ctiteria 1b: classi.fkation as obese. In hn.roans using Bmly 

r"fl>1"HH 0 , < , ·•·v . <\ •. ., , • 1 ' ; ·. ' 
vv *'<:l'J ,xJnatHJ.n ot ":at: ~"\. senes o.t r'ea.c-tions J:n.•,ro_ vmg ac:ya-co>:..~'lZ}'me A compounm;, 

\·vhere!'Jy these unde.rgo beta. oxidation and. thioclastic cle.a'/age, -;;vith the fnmm.tio.n of acetyl-

{00129) Phamm.ceutical composition: refers a. cmnp<Jsitlon that contain& an agent and om~ 

or r.nnre other ingredients that is formulated fot admi:nistration to a subject An agent refzws 

active fbr treatr.nent of a disease en~ condition, For exampLe, agents t!:wt ca:u he included i:n 

pharr.na.ceatical con1.positions inclnd.e agents f:or n:eating obesity or diabetes. The 

pharm.aceutical1y active agent can be referred tn as '\l phannaceutica1 active," 

fQQl"'"l ·p· . ,. \ ""' • f' <T • ' ' d , • . • ., t ~"t'.! narmaceu,:1ca.t {~.t.tecr: re· ers tD an e.<\l~ct ot)st.~rveG upon a m.m1sttahon ot an agent 

intended .fix t.reat.ment of H disease or disorder or for ame1iorath:m of the sy.m._ptmns thereof 

[00131 \ Pharrna.cod·vnamic: An effect tnediah:::d. bv d:ru!l actic_)n. -~ ... ' ... . ~..., .. 
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f001321 Plun::ma<.:ok1net.k: Rdating to the absorptinu, distribution, rn.et;:-tbolism and 

elim.ination of the drug in the body. 

[001331 Polyrnt)rph: / .... coJxlpound that shares the smne che.mistry bu.t a thff~~rent crystaJ 

stn.tcture. 

1001.34] P.read.ipoc.yte: A progenitor cdl to adipncytes,. 

[00135} Pred.bbetic: /\ condition thnt precedes diagnosis of t.':>"'pe Il diabetes. Type l1 

diabetes is a fbrm of di~~hetes me1Htus \Vhich is c.hara.<.:ter.i.zed bv insulin insens:hivitv or 
-· :1' 

resist:(.tll~:e .. 

[00136] Prodrug: refers to <'!.compound \Vhich, ·\\<hen meta.bolh;ed, yi.dds the cksired active 

nu:~.y provide Hdvantageous h::tndling, administration, or metab,.ll.lc properties. I'o.r exam:pk~ 

some prodrugs artl esters o.f the active. compotmd; during metabolysis, the ~:ster group is 

clea:ved to yield the a.c.tiv-~:~ d:m.g. Also., sorne p.rodrugs are acii.vat<.'Xi em::yrnatical1y to yi(Jd 

acti\'e compound. 

1001371 Prokll1ged Adrninistratkm (prolonged basis): .Adrn.inistra.tion of a phamlaceuhca.H'/ 

acc:ept~ib1e forrnulation of <-l drug .for 7 or mo.rc days. Typically·, proh1nged adn1inistraiion is 

1no:nths (i.e. at least 8 \Vt:~eks), 

[001381 Quick di.ssolvhg fcmnul<ttion: a phsxn1;.Kx:.utical .form.u1ation which uponorai 

adrninistratio.n may rek:a.se substanth:tl1)' a.U of the drug acd vc frorn the f.(mJmbtkrn within 

10 minutes. 

!001391 Re1e~tse icnnm1atkrn (sustai:ncxi}, (or "sustained rele.ast:~ fon·m.t1ation''}: A 

fornmiation ofplu.trrnaceuHcal p:rod1:,1ct that, upon administration tz) an.ima1s, provide.."! f.br 

release of the ~K~tive phannaceut.ic.a1 over ~u1 extended period of time than pro1tided by 

formulations of the sm:ne phannacentical active that result in rapid uptake. Sin1ilar tenns 

definition, .has a reduced rate nfreleas.e ofrtdive Sllbs.tance. 
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of discrete m.nount(s) of drug sC!ln<:'~ time a11e.r '.lmg administration; <:\g. .ent~rk--c:oated. 

_prodqcts, and (!Xhibit a 1ag time during ~N.hkh little or no ah~tn~ption occurs. 

[00141] Release lorn:mlatiou ((onntrolled}, (or "wutroHed rGle;;tse .fonrmlatkm"): A 

forr.nula.tion o.fp1m..t1n~tceutical product that ma.y ind.nde hoth delay o.frelease of 

pharm.aceutkal a.cti ve upt>n administn.tti<m and c:on.tro1 of rd eas~:: in the m.a..tlner described 

:tbr sustained rt:lease. 

[00142} Sa1t: the m~1.rtratj basic or acid eompound fonne-d by the un.km of au a.cid ot an acid. 

radical and a hase or basic radicaL 

ad1ninistradon including <::apsnks and tablets. 

(00144] S-ut~ject n:~fe.rs to animals, inc1ml.ing rnm1m1als, sm::J~ as lmman beings. 

[001451 Sulfony'lurea n~ceptor: it ccn:n:po.n.enf of the KATP chmmel responsible [()t 

intentction \Vlth snUonyhm.:a, other K .ii.Tl' chaRnel antagonists, diazoxide and o!her K/~TP 

cl:mr.tne1 agonfsts. 

!001461 Tablet: Phannaceutical dos;w,e kn:nt tl:u~t is produced bv torming a voinme of a ' ,. ....... "' .{ .....,, 

matrix c<;.rntaining phm111aceutka1 active and exdpk~nts into a size and shape suitable for 

nra:l administration. 

[00148] Tln""Cshold Conc~~ntratk:m; The minimum eirc.u.lati:ng com:.lt'.mtration of a drug 

tt:.:qu1red to exert a. spec:h1.c. metabolic, ph)rsiological or COH1}Jf)sitional >::ha..'lge in H1e body· of 

a treated human or animal 

[001491 Treatment: means auy m;:nmer i:n Vihich the symptoms of a condition., disorder or 

disease or other i:ndicaHn.n, are ameliorated or other~vise beneficially altered .. 

[001501 Triglyceride; Storage bts of anhll!-il and hm11an <'ld:ipose tissue pri1~cipally 

consisting ofglycen.Jl esters of saturated fatt}' t'tcids. 

f00l51J Type r diabetes: l\ chron.k:: condition in which the pancreas makes littk or no 

insmhn because the beta o::Hs b'l.ve been destroyed.. 

[0015211Jm::oup1:ing protein: A Ul.U:J.iJ)'' of proteins that <.~ltow oxidation in mitochondria to 

prl.>c,eed \vithout the usual concon:titant phosphory'latin.n tn p:n.xluce i\TP, 
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<tnd muscle Ia:yer in the body. 

I.H.<:'l'AILED HESCRlPTlON OF 'lffl~ INVEN''I'l.ON 
1001- ·"]. P · · 'd ' ' . · · ' . . 1 f' ' , ~ . 1 .K l l t ::'l"'. . n.:rv.1 ea m.::rem are p!urrma>x~ut1ca, · onmuatH.tns o:t partiCthar . -AT!' c 1anne. 

pbxrmacokind:ic, therap0utic, p.hysi-nlngical, and metabolic outzxnm:~s. Also pn.wided are 

p.hannaceutk:al f!)lTnuhtions, methods ofadmin.istrdtion m:d dosing ofpmtkuhr KA'l.1' 

channel opt~ners that achie'ie therapeutic o:ntcor:nes v/hile reducing the incidence of adverse 

ef'fects. 

[00155] In pmiicular, phar.n.w.c:emical fom:ml.ations foniJulated Hx oral adxninistration 

1;'5X.hibit advant\"tge<)U.s propetties i11cludi'ng: facilitating· consistency of absorption. 

phannacokinetk and phanrmcody:nm:nk respoa;;;es ac:ross treated patients~ contributing to 

patient compliance and imp1<}\'ing t11e ~>ai'ety proille of the r:rrodw:t~ such a..<> by r~ducin:g the 

frequency of S(~lJ()HS adverse effects. Metl1od of treatment ofmeU.tbolic and ~>ther diseast'ls 

[0015(sj Cor.npounds ofi't)r.rrmlas II and Ul, .tbrn:rula~ IVanxl V, and forr:n.ulas V'I and VH, 

are isomi::-:rs that difter ih:m1 each other only in the location of a hydrogen atom and a double 

bomt The hydrogen akYn1 and double bond S'Nikh locations het\'Veen a carbon Hbr.n and a 

heteroatom, snch as ibr exarnple N. T'hus, \vht~1 the Ritrogen. substitue~nt is h)"dtt1g(lJ1, the 

t\">"0 isomeric chen.dc.al strncttlres may be used interchm1geably. 

[00157} 'J:lw parHcnlm Kx11' d:unmel openers that c:m.1 b·::: used in the invention fhru.mlations 

iudude any of those V<·'.ithi.n ibmmla I to VII, Exemphrry· such con1potmds inc1ude 

diazoxide, BPDZ62, BPDZ 73, NN414 andBPDZ 154 {see, ±br exan1ple, Schou, et H:L, 
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ins:;.<lhlotna. The S}11thesi:s o.fB:PDZ compound is prcfv1ded in Cosgrove, et ~u., J Clin, 

Endocrlnol. Metab., 87,4860-4868 (2002), 

[001581 i\nalog8 of tiiaz;~Jxide 1ndude 3-isopropylm:n.ino,-7 -'D:1ethoxy-4R-1 ,2,4,­

benzothiadiazine 1,1-dioJ(ide, which is a selecti-ve J(ir6.2iSUR1 chf.umd opener (see 

iuclmkxl (see, fhr exarnple, Ouetiraogo, et at, BioL Chem., 383, 1759--1768 (2002)); these 

activity in vascular s.mooth muscle tis:me. Fmihen:<1me, 2-·alkyl substitutS;;~d dim:.o:xides 

genetall:y do not f1..u1cdon as traditional :potasshun cha:nud acthrators~ but instead shmv 

poterlti~tl as ell· b1ockers. 

{00159] Other diazox.id.e analogs include described in Schou; et aL, IJioorg .. Med Chem., 

13, 141-155 (2(}l}5), a..r~ Sl:HJ?lll he1<Y\V. 

R 1, Rz and R'' are: 
a) H, Cl, NHCH(CHs)~: 
b) CF:;:, H, NHCH(CH:.>h 
c) H, Cl, NHCHt::H2CH{CH3}z 
d} H, C!, NH·cy•dobut-jl 

LU0160!Dia::-~o-;.,:.idt: analogs having dif:Ieren.t a1ky.l suhstituents at the 3 positkm o.fthe 

mo1ecu1e (kkmtified as R3 shO\"ii.U helo\v) are desr.:rihed in Bertolino, ct al, Receptors and 

R"\ H6 and R·r "'re: 
a) H, H, Gr·b 
b) H, H,. Cl 
c)CH3,CI,H 
d} CH2C!, H, Cl 
e} NH2, H, H 
f) CH2CH;-,;t~, H, Cl 
g) nC4H9,. H, Cl 
h) nC5H::, H, C! 

!) nCrH-, 5 , H, C! 
j) nC,lH7, CL H 
!-:;) nC .. ~~. Cl, H 
l) nC5H·1·1· C!, H 
m} nC7H'H;, Cl, H 
n) nC31+,;; C!, Cl 
o) nC4H_0, Cl, C! 
p) nC5H11, 0, Cl 
q} nC7l--h 0, Cl, C:l 
t)H,Cl,H 
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t0016lJ K~<..T? channel activity of fonnuJa 1- VII and rdated co:nwounds can bt.: measured 

by mcrnhrane pot<:mtiaJ studies as described. in Schou, et at, Bloorg, A-t~~d. (J-u:nn., 13, 141 ~ 

[001(~2] :\,ft:asnrem.ent <.lfthe inhibitkn1 nfg1ucose--sHmuJated insulin rdeas(.: ±.1·cn11 f{fC6 

ceUs i.s described in Schou, et at, Bioorg Med. Chen~,, 13; 141~1..55 (2005). The ability tlf 

particular K,.,w <:han:nd openers to inhibit rdea.se ofinsn.Hn fros.n incubated rat p~mc:reatk 

islets can bep~~rformed a described by Ouedraogo, etaL,Biol Che~n,, 383, 1759-1768 

(2002), 

roo 16:rj ActivatkH1 of tecombbm:tt Ki\TJ" c.hm:mels by KAT\> cha:tm.d openets can be 

examitled by· monitoring J.nactoscopic currents inskle--mlt m>:.:mbrnne patches fh'>m Xen~tJus 

nm:::ytes coexpressing Kir6,2 >:~.nd either SURL, SUR2A or SlJR2K StlR expressing 

rnetnbranes can be prepared by kno,.vn m-ethods. See, for example, D.ahro\vsk,i, et at, 

[00164} Binding expe-riments can be used to deten:nine the ahi1hy ofKAw channel openers 

to bind SURl, SUR2A and SUR2R Sz~~ i()r e.xam.ple, Sd:rv-.rar.u~techer, z~t aL, l.::MBO J:, 17, 

5529~5535 (1998), 

[00165} P.repara.tion (}fSURl a.nd SU:R2.A chimems, as described by Babenko (~t ;;iL, ~t1lo\VS 

diazoxide or other potassium cha.tmel openers) o.fthe SURliKiro.2 and SUR2/\/Klr6.2 

potassh.tm channels. See BahenJw, et at,J Bioi. Chem,, 275(2), 717-720 (2000), The 

dmung of a ~ulbnylu.rea receptor and (;ttl imvardly n::cHfying K'· chatmel is described by 

Isomoto, et at~ J .BloL Chem,, 271. (40), 24321-24324 (1996); IYh.ahan~ et aL,. P.l\fJ1S, 

(00167! "Hulo" and "hal.ogerC refer to aU halogens, that ia, ch1<)ro (Cl), f1uon1 (F), hrnrno 

(Hr}, or iodo (1). 

aryl, s~ib:::<tituted aryl, heteroa:ryl, substituted betet·o.aryl, aralkyl, substituted ;tralky1, 

cyc.loaJky1, suh~~tit:uted. cycloaJky'l, h'~terocy<~lyl, or substituted hetemcyc1yl. 
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{00170) "Substituted fhio1" reil~rs tlJ the group -SR, ·where R is alkyl, sub$tituted alkyl, acyl, 

aralkyl, cycioafk. .. yl, substituted cydoalkyi, hetetoc~yclyl, o:r substituted heterocyc1yL 

£fHH7P '"Alkvf' re.furs to m1 a1kane·derived radical coutai:n:h .. 11>~ .from 1 ks Ht nrefe.rablv·l to l l .J ..... ' 3- ;i 

6, carbon r:~.torr.t·>, Alkyl induxles straig1lt chain a1ky1, branched alkyl and c:yc1o.a1k.y1, su.ch as 

methyl, ethyl, propyl, isopropyl, b1.-ttyl, HJutyl, and fhe l1ke, Straight chain ;:lr branched 

alkyl groups conh1in from 1·-1 0, p:re.ferably l to 6, n1ore preferably 1-4, yet mon.: preferably 

1.-2, carbon atmns .. The alkyl group :is attached at any available point to p.rmiuce a stable 

compound .. 

root 721 A "::mbstituted .alkvJ" is an alk.vl ~;rou:p i:ndet1ende:ntiy substituted 1vith 1 or more, i. ,8 ,.1 ... ..... .... "- ... • 

e.g., 1, 2, or 3, f:-';ronps or subshtuents snell as ha.k\ hydroxy, optionaU::l st~bstituted al.koxy, 

optionally substituted alkyltl1io, alkyhmlfi.ny1. alkylsu1Jbnyl, optionally S"l.lbstituted am.bo, 

optionally substituted a:mido, mnid.ino. 1.1rea optionally substituted ¥\··ith alkyl, ~n:ninosnl.fonyl 

optionally N-n:lono- !)r N;N-di~substituted \Vith a1kyl, au~.··y'lsulfon.ybm.ino~ C·i''<tbt\xyl. 

heterocycle, substih1ted heteroc.yr:le, nitro., c·ymKi, thiol, suHbnylaminJ:) or the like atta~J1~d 

at any available pnint to produce a stable cnmpoun.d .. In particttlar, "f.1uro substituted" refers 

to Sllbstitutkm by 1 or more, e .. g.,l, 2, or 3 :fltK)rine aton:u~. HOptionaUy fbm substituted" 

means that substilutkn1, ifpresent, is Huoro. 

[001731 "Lo\vcr alkyl" .refers to an alkyl group havi11g 1-6 carbon atoms .. 

{00174] A "substituted lower alky1" is a klv/et alkyl >'.,;hich is substituted \V:ith l. or more, 

e,g., l, 2, or 3, gn.n.tps or su.bsHtnents as detined ahnve, att11ched at a:ny available point to 

produce a stable compound. 

f00175} 1'C;,tdoa1k")il" refers to saturated or tmsaturatili1, non-a.ron:tatk monclcyclic. bicyclic 

or b.cyc1ic carhnn ring systems of3--8, more preferably 3·,6, ring Inembers per ring, snch as 

cy·dopropyl, c.ydopenty1, cydoh(~xyl, adan1anty!., and the like, "Cyc1nalkylen::/' is a 

divallimt cycloaJky'L 

{00179] "Substituted. a.lkyhhio" or "stlhstituted tbioanwxy" reft~rs to th.e group ~~H(, '''here 

R is substih1kd lmver alkyL 
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[00181] '"Sulfonyl" denot{lsthe group --S(O.h--

substituted lo.,.·ver a1k_yl, cycbaJk·yi, substituted cyc1oalky1~ cydoaiky:t~llkyl, substituted 

cydoalkylalkyl, heteR1cyr'1.yl, snbstitnted hetemcycl:vl, hetemcyclyblkyip substit1lt~:d 

heterecH~ydylalkyl, aryl,. substituted ary·l, h.ete.rom:y1, snbsdtnted heteroaryl, heterom-alky1~ 

substituted heteroa.ralkyl, aralkyl or ~>u.bstitu.ted an1lkyL 

{00183] "Substituted sulfonyl" denutes the group -S(Oh~R, where R is k<\;ver alkyl~ 

substituted lower alk;A"' cyc1oa1kyl, substituted cydoalkyl, cy-cloalkylalk.y1~ substituted 

cycloalky1alky1, heteroc;.-'dyl~ substituted .heten>cyc1y1~ heteru<.:y~Jyh:'tlk:yl, substituted 

substituted heteroaralkyl, aralkyl or suhstit1.tted aralkyl. 

[00184] "SuUonylamitK:i" denotes the gmu_p ·NRS(O)z- \vhere R is hydrogen or lower 

alkyL 

[001 851 "'Substituted su1fony.lami.no'' denotes the grou:p ~N'Ra~H:Ob·Rh, \\ibere R? is 

hvdrogen or lov•ter aJkvt and }~.11 is l<:J¥/er alkvt substituted lower alkvl. <Yvt:Joalkvt ,., '-·' - "' . ... • . . ·'!I • .... . . - ¥ • 

substituted cydoa1ky1, heterocydyl, snbBtituted hei:erocyd)-··1, a:ryJ,.substitut~~d aryl. 

heten:w~.ryl, l'lnhstituti.:d h(:ternary1, heteroara.J.kyl., substituted heteroaralk:A, aralkyl or 

1001861 "Amino'' or usrr:tinen denote . ..:; the group --<NH2. A "div~llenJ :m.:nine" derwte,..:; the 

group "·-NH-, A '1substltuted d.ivo:t1ent amil::ei1 denotes the g.roup ... NR· wb.erdn R is 1o~;'\-'er 

alkyl, substituted k~\ver alkyl, aryl, ~~ubstitnted aryl, ht:teroaryl, substituted heteroary1, acyl, 

substituted acyl, sulfonyl or substituted snlfbn.yL 

[00187} "Substituted arnbo" or Hsubstltut~::~d w:nine" denotes the group -NR1l:zi; '>vhemin Ri 

and Rl at\~ independt:mt1y .hydrogen, lo\ver alkyl, substituted lower a.l1,;.'y1, ary'l, s:ubstitutt>:d 

aryl~ heteroaryl, substituted heteroatyl, acyl, substituted acy1, sulft"Jny1, substituted su1fony1, 

1:Jr cvcln~tlkvl provided., however. .. that at least one ofRi and Rl is not hv·&n.!i!en, RiRi!.n ... .... ' .. ~ _ ... ~ 

comb.irmtioJ1 \Vith the nitrogen may ibrm an optionalty substituted heterocyclic or heteromyl 

ring, 

alkyl 
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alkyL 

[00190} "Alkylsdfonylamino" denotes the group -NR'lS(O}:lV, \-'>""herein H!' is optionally 

substituted albtL and R5 is h•tdroQen or lnwt::r alkv.L ~ . ) ~ ~ 

of the drug nr a salt ofthe drug, Such sahs .rnay have one or rn.ore of th·e folkwdng 

charactetistics; 0) stablity in sziiuti<m during synthesis and R.mnnlation, (2) stability in a 

sohd state, (3) compatibility ,-;,,-ith excip.ients 1.~sed in the mmmfadure (lftabkt fo:r.n:mlatinns, 

(4) quani.1tative1:y- ·yield the K,.,_,-F channel opener npo.n exp!::.snre to simulated or actual 

gastric and dtmdt-:nal conditions~ (5) reka.se KA'fP chatltld opener irom suffic.Iently sn:1a1l 

l . ' ~ ' 'l ' " 1 . ' f' '1 ' '~("'' . ·' '1 ' > ' ' d p 1annaceuuca• tom:ru atmn, tor aJso:rpnon o· grer:tter T 1~m o /Yi) ott 1e m:tmtmstereo. ·nse, 

(7) present no elevated toxicological r.isk as cotn:par~ox1 to the iiee bw:;eoft.ht:l KATl' dw:llnel 

opener, (8) ~~an be ionnt1late,(t into acc.eptab1e pham:uRxmtical fhn:nuhtim1.s to trt:1a:t obesity 

and other diseases ofhurnans, (9) are acc~::ptable to the FDA as the ha.sis of a drttg product, 

(10) can be recrystalhz,(~d h) irnpi\1VC pmity, (11) can be used to form C-\H)rystals ·Ofhvo or 

n:mr~ salts of the K,..,.:n' ;::hatmd opener, (12) lurve limited h}'groscopicity to improve 

stability; or (13) synthetic and crystaHizatk)l'J conditions mJderwhkh the salt is tcmntxl em1 

he varied re!.-rnltlng in different crystal structures (polymorphs) can be contn:~lled b the 

synth.esis of the s~'llL 

!0019:2] KAorr> channel open~:::rs can be J'bnnulated as phannac(mtkaUy ~lGt:septable salts. 

Phm-n>aceutically acceph:.thle salts an~ non~toxic salts in the >::tmounts and concentrations at 

which the;/ are administered, The prepamtion of snch .salts can facilitate the 

ph.annacologkaluse by <tltering the physical chanK~teristks of a compm.md. "i-Vithou.t 

pr~venting it fi'om exerting its physiolDgical \:lffect Usefbl alterations in physica1prnperhe.s 

include lmve::dng the melting pt)lnt to facilitate tnmsmucosa1 adntlnistratinn and increasing 

the solubility to facilitate adrnin.istering l.o'>ver etlective. doses of the drng, 

t00193] 'Phantlaceaticall~{ aceeptabh:.~ sal.ts indnde acid addition salts stKh as those 

containing sulfate, chloride, hydrochlotide, ftrm.amte, rnaleate, phosphate, suH1nnat~~, 

acetate, citrate) h:\ctate, tartrate, mt~thanesulfon.ate~ etha:nesulfom;te, benzenesulfor.tate, p~ 

tt)lu~mesu1fonate, cyclohexylsulfamate a:nd qnitlftte, Pharmaceutically acceptable salts can 

be nbtalned. :from acids such as hyd.rochtork acid, maleic az~id, sulfuric acid, phosphc'!ic 
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acid~ ~ulfam~c add .• ~tcetk acid, citric acid, lactic ach:l, tartaric add, Jn.aLonk acid, 

cyclohexyhrulhltnic ad.d, frm.uu:ic acid, and. qui>lic add. 

{00194] Fb.r.maceutic<lHy acceptable sahs also indt1de basic addition salts such as those 

eonhlining benza:thine, ch1nropn.)C:.:tine, choline, diethano!amili.e, .:~thy1e:nedimn.ine, 

.meglmnlne, proeaine, alumim.tr.n, calcium, lithium, rn;.~gne-Siurn, potassium,. sodium, 

amnwn1nm, alkylamine, <.u:.uJ ::tine, when fH.:::idlc functiotu:d gn:n.tps, such as carboxy1.ko add. or 

phenol are present. For example, see I\~mil!dot/s thm:J.H~1ct.~uti£l1L~fi~nf:§.~, 19th eeL, ?<.·tack 

Publishing (Q., Easton, Pi\,. Vot 2, p. 1457, 1995. Sueh salts can be prepared 1.tsing the 

a:pp.H)p.riate corresponding bases. 

[O!..H951 Pharmaeeuticnlly acceptable salts ca1J be prepared, r<~r t~xarnpk, by dissolving the 

in solutkm Ct>nta1ning the approprbte add >:~.nd theri isolated by evapor(.'ttit1g tbc solution. In 

anotller example, a suH: .i~ prer.t~'lred. by .reactin,_.~ the {ree base ami ac.kl in an organic solvent 

[0019(~1 The phat'll.Wtcmrtically acceptable salt oftlw different compou:.n.ds nwy he pre8ent as 

a complex. Ih:.mnpks of co:mpkxes int~1ude 8-·chlorotheophyl1ine ()Jtnplex (an.alogous tol 

e.g., dirn.enhydrjnate: d.iph<mlxydramine 8~.:::hlorotheophyH:h1e (1 :1) con1plex; Dra.tnarnine) 

{00197] Salts ofK.t-..TP ch<.mnd opcn.erf:i, and particular salts of dia:wxide, nu:~:;,- in.ch.ld<:, but 

t 1' '. ' ' 'd . ' , ' . 1 < ' 1 . ' > ' l 1.. 't t are no . 1rmteu to acetate, acetom e, acetyt, <.Kttpate, aspm: ate, DCS)'l1tte, macet1h:e, ul artra e, 

bromide, hn.toxide., butyrate, calch~m, cmnsylate, caproate, c .. ·u·ho.n.ate, citrate, cyprkmate; 

d~.:x:aroate, diacetate) dimegu.1mni.ne, d.initratt\ dipotassium, dipropio.nate, disodiu:m, 

gluce:ptate,gluconate, hexacetonide, hippttrate, hyc1ate, h:yd:robromide, hydrochloride, 

isethionale, 1actohiona.te, malate, m.alea:te, rneglttmine, rnetl.1ylhmmide, rnethylsulfate, 

metd.&oate, rnfate, napsy.late, nitrate, okate, palmitate, :pailiOate, phenpmpionate, _phosphate, 

pivalate, polistirex, polyga1actnrqnate, -probutate, pro.pionatt~. i:iaO.Jhamte., sodium gly<.:~inate, 

sodium pht1sphi<<te, podium sncdmtte., state, succinate, sulfate" snUbnate, sulfosahcylate, 

tartrate, tebntate, terephahte, terephthalate, tosylate., triflub.te, trihyd:rate, hisilkate, 

trmnethamine, valerate, or xinatblate. 

{O!l198j Forr.nu.lations pmvided herein exhibit some or aU the fi.:dlo'\Ving characteristics: ( 1) 
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of oral administration; (3) they facilitate J:.l'ath::nt: compliance with dosing; (4) upQn 

a.dnrinistration, th~y· cons.i.stentl;,r fiH.oi.litate high levels of <\hsorptio:n of th\~ pharmac.eutkal 

active; (5) upor1 once or t\"<~lke daily oraJ adrnin.istration they al1o\V rel.ease ofthe K,\Tl' 

channel opene.r over a sustained tiin13.\ ihrn.c sueh that the circu1ating com~entration ofthe 

therapeutically ei1~dive concentration; (6) th,:y achi,;;'-le these results independent ofth;;.~ pH. 

oftbe gastrointesti:na1 t:mct of treated individ:ua1s, an.d (7) they delay release until gastric 

tra:nsit is contpkt.e or nearly complete. 

{00199] Fnrrnuhltiom design.ed fo.r (m:d administratimt can be provided, tor exampk, as 

capstlks or tahkts. Capsule or tablet fontrttb:Ho.n.s indtde a mtmbet d. distinguishing 

<-~~.:nnpc.mrm.ts. One is a enm:ponent to improve .ahsmytion of the K.gn~ channel opener, 

i\nothe-r sustains release oftht~ drug ov'er n1ore than2 hours. A third delays substantial 

{00:200} 'l'he fbrmuJ!iti(ms disdos.:xl herein exhibit hnpn:rved solubility and a.bso.rptkm ofth.e 

<.~dvantageous propertit::$ are achiev>:.~d by &lYY one or JJlore ofthe fi)Uov.;ring approaches: (1) 

.redudug pati.icl~~ size ofth~;":~ ftwnm1atio.n by cornmhm:tion, spray dr;~.ng, or other 

using a cycliJdextrin, (5) compaction of UK~ KATP channel op~~ner \;\lith a solubilizing agent 

inc1uding lo'\V vhicosity· hyprorneUose, knv viscosity mdylctlllulose or sirnilar1y· functioning 

excipient and. con1birw:tions thereof: (6) associating th.<.l KArP chmmd opener "~Nith a salt 

pdor kl fhrn:.rulatinn, (7) using a solid di.s.persh:m of the 1(A·n, channel opener, (8) using a. self 

emulsif)tbg systern, (9) adding one or more smJactants to the t1mnu1a:tion, ( 1 0) using 

nannpa.rtides in tb.e tbnntthttion, or (11) eombinatkms of these approadws. Pretbrably, 

\Vh.eu the KxrP cb'l.~me1 opener is a salt ofdiaz:o.:n.:ide, the salt is not a. sodium salt 

[00201} Release ofK,>,T;' chan.nel opener over a sustained period oftim.e (2N24 hottrs) is 

.ftchieved by the use of one or more >:tpptt>aches 1m~1uding, bm :not limited. to; (1} H1e use of 

pH se-,nsiti.ve polyxnedc. coatings, (2) the use of a hydrogel, (3) the use of a ilhn coating that 

ccrntrols th~:l rate (>f difi\lsim·l of the drug from a coated rnatrix, (4) the use of an e.rodable 

rnatrix that C{mtro1s rate ofdmg release, (5) the use ofpoiymer coated pelk~ts, gra:nuks, or 

microparddes 'Nhkh can be fhrther e.~nca:psu!ated or zxnnpress~d into a tablet, (6) the u.se of 
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an osmotic pmnp systmn. or (7) the m~e of a con:rpress.io:n coated tablet, ()t (8) cor.nhinathns 

o.f these approaches, 

[002.02] Dday of release ofl(ATF rJmnnel openers from the formulaHon until gastric transit 

is cornp1ete is achieved in the i'ormnhrtiom; provided herz~in hy any of several mechanisn.1s. 

A pH sen.siHve pol'y:m.er or co-pnlymer is rtsed w'ltkh ~;vhen af1phed around the drug matrix 

11:mr;tions as an effective harrier to release nf adive at pH 3.0 or lmver and is unstable at pH 

55 and above. This provides t!:n· control ofre1e;'1se of acti<te C!:Jtrl:pound in the stomach hnt 

• l 'l > • ' 1 .. '1 b"l 1 ' • . < . l:)" . • ' po.tymer. .1.n tms appmae.h nert 1er ot t 1e _ em e11 poi}mexs or co-powrn.ers are pr.t sensltlve. 

One exmnple o.fa pH sensitive co-psJ1_ymer is the Eud:ragit metl1acr_ilic co,polymers, 

induding Eudragit LlOO, SlOO or IJ 00--55 solids. 1..30 u .. 55 or ·Fs 30D dispersionB, or the 

Ll2,5 o:r Sl2.5 organ-ic solntkms. 

[002031 Poly1ners thHt delay release c~u1 be applied to a tablet .eWJJ::r by q:way coating (as a 

thin :tilm) or hy co1npression coating, If a capsule is used. then the _poly:mer(s) <nay be 

1, .l '- ·~ -r ., 1 '· 1 • • · 1 " ' d ·t • ' app lClt oH::r t.ae sunace o., t.~1.e e~;lpsu t:~ ot appll.e{ to .m.lCT'i:JIJ<ll't1.c es ot tt1e · mg, <~hnc.ls may 

f!wn he encapsulated such as in a capsn1e or g~::~L lf the capsule is IJ()ated, then h w.Ul r(~sis:t 

disintet'ratiou until after gastric transit. 1fmkwpartkks a:re coated, t1mn the capsule may 

tHsh!tegrate in the sh)mach but little to no drug 'NiH be released until a:iter the t}ee 

micropartides eom.plete gastric transit Fina11y, an osmotic pump s:ystem that uses, e.g,., a 

swellable hydrogel <:'an be used to d~~by drug :rde<tse in the stornach.. The S:\"\<'e.Uible 

hy-drogel takz~"5 up .n1oisture at.kr miministra:tion. S"-velling of the gel. results in dis:placem~~nt 

of the drug frnm the system ftn' absotvtion. Tilt:~ thuing and rate of release ofthe drug 

controlled by the size of the opening in the system through Vlhieh Huid enters. See Drug 

Delivery Technologies online artide Dong et at "L~OROS'® SOFTC.AP'tM ib.r Co-mn:~lkd 

Release oJNon-Aqneous Liquid Fon:nulatkms!' 

[002041 Aco::Jotdini!.lv, delav of :release ofKA·"" channel 01)eners from the inve:ntinn .t . . . ..... . .; . ~ .., ~ -~ ~ . . 

ftmnulations until atkr gastric tra:nslt is complete is achieve.d in the fonrn.1.1ation.s provided. 

herein by any of several nJe('Jlm:tisms, including, hut not hmhed to: (a) a pH s~:.~nsitive 
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poly:rner or co,po1~n:ner applied as a. compression tX>r:1ting on a tab1et; (b) a pH sensitive 

p~:Jly:n1er or co~ polymer apphed as a thin tilm on a t~thlet; {c) a pH sensitive polymer or co-­

pt!lymer .applied as a thin fih11 to an e.ncapsulat:irm systetn; (d) a pH sensitive polymer or co~ 

poly.met applied to e.ncaps:ulated mic:rop<lrtkks, {e) a non-aqnef.Rls"so1ubk pol::nner or 

copo1:vrner <..~pphed as a cnmpresslon coating on a tablet; (i) a tlon-aque<n.ls-solnbk. polymer 

or co--poiymer applied <lS a thin lllm. on a hlblet; (g) a nDn.--uqneous soluble po1yxner appUed 

as a thn fihtl to an encapsulation systetn; (h} a non--aqueous soluble polyrner appJk:d to 

m1cmpartides; (i) incorporation. of the fi:Jrn:m!atkn.l i:n an osmQtlG pm:np system, o.r (j) liSe of 

systems c.f.rntrolkd by ion exchange resins, or (k) com.binations of tht\o:;e approaches, 

\vherein the pH s~:~.nsitive polyrneror co~polymer is resistant to degradation under acid 

[00205} Fonnulaticms are pt">)Vided that m·e designed fbr adr.ninistr.:.ttion once daily (per 24 

houn;). These ctm contain between 25 and 500 mg of KA-rP channel ope.n~~rs, Forrnulations 

intended for adrninistrath:m t\vice d:aity· (per 24 hours) are also provided, These can. contah1 

behveen 25 and 250 mg ofK\'iP chmmd op~~ners. 

gastrointestinal adverse side e:ft"ec:tt> i.n.cluding nausea, v11mH:ing, dyspepsia, abdomina~ pain, 

as long as 24 hou:rs, peak drug 1e·vels are :n..~luced rdative to the pe~~k drug levels observed 

fl;:n· the same ad:rniuist~:.~red dose using any oral Jbrnmlation that does not h<ive sustained or 

controlled release. This rednctkm in peak dmg hJv~~ls ca:n contribute to reductions in 

ad verse effects that are pa:rtially or completely detm·mined. by· peak d.rug levels. These 

a-dverse eff\::-:cts include: Huid retention \Vith the assnciatecl redu.ceti rates o.f excretion of 

sodium, chloride and uric acid, edema, hypergiyc.em.ia and the 1~ssoeiate:d potent.iaJ for 

ptogression t{':'l kek1acidosh:, cata:rads and w;:m··ketotic hy-perosr:nolar coma, headache;s, 

tachycardia and palpitations, 

[00207] Abo pt<.rvid;r:d herein are co:ntroUed release il:mm:dations ofKATl) chant1el openers, 

which have one J:eature from each ofA--.D as shown in Table :t. 

A. Unit Fo11n.: Tahl.d or Capsule 
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It Dosage/unit: 10-WO.lng 

100-200 mg 

200-300 tng 

300-500 mg 

5{}0--2000mg 

G Dosing Once daily (24 hours) 

T1;vice daily (24 hours) 

D, Rdeas~:J tin1.e: 2-4 hts 

[002081 Fot exmnple, a controlled. reTe~st.~ compi:Jsithn ca:n be a fah1et containing 25-100 

mg of a KA-rr· channel operler, such tablet adrnlnistere.-d once daily to achieve a controlled 

rt.~leas;;:l time nf2-4 hcn.trs, AH ofthese fonnulations can further include :the feahrre of 

suhst.nltially ddaying phanna~;culica1. active release until ~d'tcr gastric tr-ansit is eoinplete, 

[002.09Jln addition, any ofthe abo·ve £.;J:nn!lations Jt<)tn Table 1 can include at least one 

ft::a.tt~re that improves the solubility or abss.lrption ofthe KAT? channel opener, 

[00210} The cont:i:olkd releaf;e fotnmlations provided herein cc,rnprise the active conl);'Jmmd. 

(KATP cha11ne:f upe.n.er) and a matrix \Vhic.h cz1tnprises a gelling agent that S\vells upon 

cont~ct with aqueous t1u1d, The active cotnprmnd entrapped vdthin the gel is slowly 

r<~kas<:..'d into the body upon dissolutk:m of the get The active compound can. he evenly 

dispersed <-Vithin the matrix or can be present as pockets <..~fdrug in the matrix:. For ex<:tnrple, 

the drug can be fixm.ulated. into small granules 1,vhich are dispersed "Nithin the matrix. In 

addition, the granules of drug also can. include a matrix, thtts, pmviding a primary· a:nd a. 

secondary mat.rix as described in U,S, Pat '.t•;fo, 4,880,830 to Rhodes. 

{00211} The gelling agent preferably is a potymeric m.atedal, \vhich ca:n include, for 

exampk, anyplmr.rm·1.ceutically act;eptah1e water soJubk or waH::r insoluble slow rele~t.")ing 

gm.n, carboX}''Vinyl polymer, agar, acada.gum, tragacanth., v&:guw, sodium algin<}te nr 

alginic. acid, polyv.inylpyrrol.idone, polyvinyl alco.ho1, or :film terming p\)ly:tners such as 
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tnethy! ccHuios:e (!vlC), carboxymethyl cdluk)se (CT'vfC). hyd:rox'ypropy:t JJwthyke.Hulose, 

hytoxyprop;A rnethyll::ellu1ose (l:IP1vfC), hyd.n>xypr\".')py1 cdldm"e{HPC)~ hydroxyethyl 

cellulose (HEC), ethykoUulose {EC), acrylic resins m :mixtttres of the above (:5ee e.g,, US, 

Pat. No. 5,415,871). 

[00212] The gelEng agent o.fthe .matrix aJso can be a heterodisperse gum comp.dsing a. 

heten::.<rtolysaccharide cnn1ponent <md a homopolysacc1:u:rtide cornponent \Vhich produces a 

.fasHhr:ming and riE,>id gel as described in UB, J!at ·No, 5,399,359. ··.rue s.n.atdx alsn c-an 

include a crnssing agent such as a monov<~le:nt or n.1uH:ivak~1t rnetal cations tt) further add 

rigidity and decrease dissolution of the 11U1.ttix~ thus fb:rttwr sloviing r>:.dease o.f dmg. The 

arnntrnt of crosslinking agent to add can be d.der:mined using methods routine to the 

ordinary skiUed artisan, 

{00213] Thernatrix oftbe c<.mtrolled n.~le.'lse cn.mposition also can indude nne or more 

pharm.aceuticaUy a{x;~:pt~1ble excipientSl\<:cognized by those skilled in the art, i.t.~. 

J<.mnulation (:Xcipients, Such excipients include, for exmn.ple, hindets; 

polyvinylpyrrolid.on(~, gdaih~} stan:.:h pa.'il!i~, rnkrocrystaUine cdh.t1ose.; diluems (or fillers): 

starc:h, sucrose~ dextrose, lactoSt.\ fl'uctnse, xyhto1~ sorbitol, ~~odium chloride, dextrins, 

c<.tldmn phosphate, cah:dtun Slllphate; and lubricants: stemiz~ acid, magnesium stearate, 

t>alcimn stearate, Preciroi (trade mark) and t1o\V aids .fbr example talc or coHoidal silicon 

[00214} 11H: matrix of the contt'Oiled release composition can thrther include ahydrophohk 

nu1terhl whkh ~1mvs the hydration Dfthe gelling aw-.;nt \Vithout di~rupting the hydrc)phiHc 

rmtuw ofthe matrix, a.s described. in U.S. 'Pat. N~:~. 5~399,359. The hydrophobic pdyiner c:;:.m 

.include, i';,)r exa.mple, a.lkyicei1uJose such as ethylcdlulose, other hydrophobic Gdh.dosic 

matei'ia.ls, polymers crt copolymers derivt-'d from acrylic or methacrylic acid (:~sters, 

ce·poly.n:wrs ofacry1ic a.n.d rnethacrylic add eskrs, zein, •vaxes, shell~H\ hy{irngenated 

alcohol, steary.l alcohol, cetyhkoho1 and st(:aric acid. and any other phan:naceutically 

{00:215] The mnmmt ofhydrophobie tnateria1 inc(rtpt>rat<:xi into the contro11ed release 

composition .i~ that 1vhich is effective to slow' the hydration ofthe ge1hn .. !5 agent Vlithnut 

dis.mpting the hyurophilic matrix fbrmed upon. exposure to m1 e.tlYin:mment~tl fluid, In 
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certain prei'<:~rrcd crnhoditnentsl the hydrnplmh.ic tl1:aterial is included in the matrix in an 

amount fmm about I to about 20 percent by \Veight and replaces a C(}n'ei:lponding au1>:'1unt of 

the J(mnuiaho:n excipient A snive.nt for the hydrophobic materi.al may be a:n aque.(n.ls or 

ethylcd1n1ose available from Colorcoti), Exm:np1es of c.om.rnerc.iaUy available acrylic 

poly1ners suitable fhr tu;e as the hydrophobic m.aterial include Bndragit @iRS and RL 

(copolytnen; of acrylic and. methacrylk add. esters klving a loV·l content (e.g., 1:20 or 1:40) 

of qnatemary am.moni urn eoTTJ.}'ounds ), 

the <lctive compound a:nd/or rcta.td release ofthc ;;1ciiv~~ c:ornpound through the fihn-coating. 

The fih:n-c.oating can provide characteriBtic.s of gastrt)t-es.istance and cnterosoluhi1it~l·by 

te$isting rapid dissolution ofthe co.mpz)sition in u1e digestive tract. ·The fihn~cc~ating 

generally represents about 5-15% hy \vdght oftl1e controlkcl release composition. 

Preferably, the czwe by \'i-'eigh:t represents about 90% of the con.1pm~ition \;'lith the n:-.maining 

10~.1(, provided by the coating. Such coating c.:.tt1 be. a ftlro-c<.Hlting as is we11 kno\vn in the m:t 

and inc!ude gels, \Vaxz~;S • .fats, emulsifiers, comh.inatkm offhts a:nd emulsifiers, poly111:ers, 

{002181 Polyn1crs and co-:pol:yrn:ers are uscfn1 as thin fiin1 coatings, Solution coatings and 

dispersion coatings can be used to coat the active com:pom1d., dtht.:r alone or combined '<Vith 

a n:wtrix, The coating is prd'e:ra.bly applied to the drug or drug and matrix c:on:tbination as a 

solid core of material as is '<'Vell known in the art. 

[00219] l\ solution tor coating can indude polytnem in both organic solvent and aqueous 

solvent system~:>, and typically further Including one or .t't1ore C{)Jl .. 1p(Ytmds that act <"-S a 

pla.sticizer. 1\"..llyme:rs tuwfi.~l tbr ~~oa:ti.ug compositions jndm:k, for exampk:, 

methyke1lulose (Methocel ®A; Dow (:hemka1 Co}, hydroxnn·opylmethylce11nlo:.K~ \~tith a 

molecular weight between 1,000 .and 4,000,000 (:~.,~fetlu::n~el ® E; Dc\w Chemical Co. or 

Pbannacoat ®;Shin Etsu), h:y-dro::<}'Pr!Jpyl ce.Hulose with a mokcu.lar \Veigh~ behveen 2,000 

butyrate, cellulose acetate phthalate, cel.1uh:n~e acetate. irirneJlitate (Ea.stn:rm1 Kodak), 

ca .. rboxyn.H;thykthyl cel1u1ose (Duodcel ®), hydrox,ypropyl J"11ethylcdh..tlose ph.th.ahte, 
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ethy'kxlllu!.ose, methykdlulose and, in gt:~neral, ceHulosic ({i;;:rivatives, olymethacrylic a<:id­

.tnetha<::xyhc acid copol.ymt_~r (Type A 1: l EtldragH L 100; Type B l :2 Iiudragit S 1 00; and 

Ty11e C 1:1 Eudr:agkU 00'--55, aqueous dispersion 30o/~. solids, Eudrag.h LJOD), 

poly(1:r1eth)acryl ester: pnly(ethyl acrylate, m.ethy1 methacrylate 2:1}, Eudra.git NE30D 

Hq:oeous dii:<petsk.m 30t;:.-;l sohd.s, polyarninometha.crybts.:~ b~tlragit B1 00, 

poly{trimethybmmniiiocthyl meth~tct·ylate chlmide)arnmoniometh.acry1ate COf:Kll)'~n1er, 

Eudragit RL30D at"'ld Eudragit RS30l\ carboxy'viny1 poly.rners. polyvinylak:obols, glucans 

[00220] Aque~nts pdyrneri.c dispersions 1nz~lude Eu.dragit L30D and RS/RL30D, and 

:N1:~30D, Aquacoat bmnd ethyl celh:~,1oss.:\ Surelease hrand ethyl cellulose, EC brand N~lOF 

ethyl cellulose, .A.quateric brand ceUuJose acetate phrhalats.::, Coateric brand Pol:y(vinyl 

ace~te phthalatl:~), and .Aqacoat brand hytln.1xypropy'l mvthykeUulose acetate succinate, 

f.{ost of these dispersions are latex, pseudolakx p-i.)\Vder or 111ic:nm:ized po"'<vdcr n~ediu:n:\s .. 

the stability Of the polym.er f1lm and to prevent changes in the J)f}1}'111\:T pem:teability ()"1,-'Cr 

prolonged storag<:~. Such changes may aJfect the d:n1.g releaJ:ie rate, Suitable conventkmal 

pla.stkdzin.g ager.ltS indude, :fbr exm.npks diefhyi phthalate, g1y(;ero1 tdac~ta.te, ~ic,~tylated 

mnnogly<:;,;;:rides, acetyh.ributylcit:rate~ acetyltri.ethyl citrate, castor oil, citric add esters, 

dibutyl phthalat(:\ dibutyl s~bacate, dietbyloxalate, dicthyl malate, diethy1fmum:ate, 

die!l:r:/lphthalate, di,~thylsnccinme, dieth:;;.Jmal~:mate, diethy]tartarate, dimcthylphthalme, 

glycerin, glycerol, glyceryl trbcetate, gtyceryltr.i.buty.rate. mineral oi1and lanolin alcohols, 

petrolatm:n and lanolin akohols, phthal.k acid esters, polyethylene glycols, pn:Jpylene 

glycol, rape oil, sesame oil, triacetin, trihut~ll citrate, triethyl citrate, <ind triethyl w;;etyl 

dttate, or a m.1x.ture (rf a:ny· t\vo o:r more of tht.~ foregoing, Pla .. ':>ti~;;b::rs. ·vvhkh can be used for 

aqueous coatingsln.dude, for example, propylene glycol, polyethylene gly>~o1 (PEG 400), 

triacet1n_, polyso·rhate 80_, triethyl citrate, and dJethyl d-trutrate, 

f002221 A. coating solation comprising a mixtlm: Gf .hydroxypropylmettJ.ylcellulosc and 

aque..:ms J:::th::/lce1lu1ose ( e,.g. Aquacoat brand) as the polymer and. dibntyl seba.cate as 

plastic.izer can be n.sed for coating micmpa.rticles, (Aquacoat is an aqueous po!yrne.ric 

di.spers1on nf ethykellu!os~ ;:.md oontains so-diun.l hu.tryl snJt~1te Hild cetyl akohol). 
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f00223]ln >:Hiditio.n to tb:; pol).imers, the c-txrting la._yer can incluzk an excipit'-:nt to assist in 

fbm:miath).n of the coating sc~lution. Sm::h exdpie:nts may include a lubricant nr a wetting 

age.nt. Suitable luhrk<tnts as excipients for the fHrn coating include, fi}r exam:ple, talc~ 

calcium. stem:-ate. colloidal siHco:n dioxide, glycerin, n1agnesiu:m stearate, rninera1 oil; 

pt)lyt~thykne glyt~ol, and zinc stearate, ahnnin:mu stearate or a mixture crf any tv>'O <.rt rnore 

acada., hellzalkonium chJoride, ct::to:macrogol emulsifYing wax, cetostearyl akzihol, cetyl 

alcohol; cholesterol, dieth:anola:n1ine, docusate sodium. sodium stearate, t~nm1si:fy1ng wax, 

glycery! mon.ostearate, hydroxyprop,yl cellulose, lanolin alcohols, lecithin, r.nineta1 C!il, 

onnethanolamine, poloxa:me.r, polyo:xyet11ylene alkyl ethers, polyoxyethylene ca$tor oH 

deriV<ltives, polyoxyethykne sorbita:n fatty acid esters, polyoxyethyiene stt:~<mites, propylene 

glycol a1ginate, sorbitan esk~-rs, stearyl alcohol and trietha:nolamine, or a n:dxtuxe of any t\VO 

or n1ore of the fbregning. 

[00:2241 The specified tablet or capsule fbrrnulations ofi'able 1 may indude co-fnnnulation 

with <JU nhe-.<iity treating dmg (in addition to thf.l KA;1, channel o_peuer). Obesity treating 

drugs that may be used include, bnt are not limit\"x1 tn, sibutramiue hydrochloride (5 .. 30 

mg/nnit), orHstat (50~360 mg/unit), phentennine hydrochloride or r~sin z~13rnpkx (15 to 40 

mg/unit), zonisamide (1 00 to 600 mg/unit) topira:mate (64 to 400 mgiu.nh), nahreXOJle 

hydrochkrride (50 to 600 rng/ur1it), tin1onabant (5 to 20 mg/tmit), l\DP356 (5 to 25 

mg.;/unit), ATL962 (20 to 400 mgiu:n:it), or AOD9604 (1 to 10 mg/tmit), These il:>nnulations 

a:re preferably used. rmce. daily, For a hvke daily dosing, the m:nm111t ofKAwc.hannd opener 

is one half the a:tr.wunt include..1 in th~~ once daily .fi.!rnmlation and the c-ofonnulated obesity 

treath1,_~ d:mg is btH' nfthe.. mt1m.mt spedfied. Alternative s:sbesity treating drugs may 

n:~c:eptor a:ntagonists, kptin analogues~ Ieptin transport and/or leptin nx:.eptor protnoters~ 

n~uropeptkk: Y and agouti--related peptide antagonists, proopiomelanocortin and C<.lc.aine 

and ar.npl1~:~ta.mine regulated transcript promoters$ Inelanoc.y~e~s!im.u!ating hormone 

analogm~s,. mdanocorti,nA rec.eptor agonists; and ag;.;;;llts that at1ect insulin 

metaholisn1/adivity, \Yhich include plTJtt~irHyrosine p.hosphatase-lB inhibitors, p;;lroxismne 

prolifemtor (it.Hvat.:::d receptor- receptor antagonists, s.hort-a{.)iing hto.rnoc!iptine (ergoset), 

somatostatin l"tgonists (os::.trentide), and. *~diponectin, gastTointestina1-mmra1 pa:Hnvay agents, 

inchtding those fhat increase chok~c_ystokinin ~u;tivity', increase glucagon-lik(~, peptide .. l 

activity (extendln 4, hraglut1de, d1peptidyl peptidase rv· inhibiklfS)~ ;:md incr(~ase protein 
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U..tS{X)Upling protein hornologw.-)s, mA th,y-roid rectvtor agonisis}; rm:danin. ccnH:.:entrating 

hormone antagonists, phytostanot anaiognes, mnylase inhibitors, ~}(JWth horn1one 

fragrnents, synthetic mmlogues of dehydroep1andmstetone sulfate, ant~tg~Jdsts o.f adipocyte 

11 Bhydrnxyst~~roid dehydrogenase type 1 activity~ cmtitotropin rdeasing honnone 

agonists, inhibitors !)ffatt:::l add sy:nthesis, ca1'hox,ypeptidase lnbihitnrs, indannnes/indm1ols, 

mninostt~rols, and other gnstroint(~BtinaJ lipase h1l1ibito:rs. 

Vlith '"- diabetes treating drug (in addition to the KAT\' channf::! opener). Diabetes treating 

drugs that may be ased inciudt~, but are not lirnited to acarhnse (50 to 300 mg!nnit)~ m1glito1 

(25 to 300 m.g!unH), r:neHhrmin hydrochloride (300 to 2000 mg/unit), tf.lpag1inide (1 ~16 

m.g/nnit), nateg1inide (200 to 400 mg/unit), m&iglitizone (5 to 50 rng/unit), n-:>etaglizlasen 

(1 (}(l to 400 mg/unit) Ol' a.H)' drug tha:t improves :insu1in sensitivity\ C\r impli:)VCS glucose 

l;.ttili.<-:ation and uptak:e. These fcm11uhrtiom <:.tre preferably used once daily. For a t>.:vice daily 

dosing, the muount of the the K<\.T? >:::lumne1 opener is half the ammmt inclmkxl in the once 

tb:Uy fomn.l1ation and thz~- co-fnnnuh:ted diabetes treating d:mg is half of the amount 

specified. 

!_00126] The specHied tablet or ;::apsule funtn~lations (>fTab1e 1 ma~y in dude co·-fonnub.tion 

\-vith a cholesterol kn-vering drug. Cholcsterollo\\teting drugs tha11nay be used includ(~, but 

are not 1hnited to pravastatin or simvastatin or atorvastatin or HnvastRtin or rosuvastatin tsr 

a. hvke daily dosing, the <1llKn.tnt of KATP chanm::ll:lpener is prefbrah 1 y 25 to 200 mg/unit and 

the c.ofbrmu1ate'd cholestem11owering dru.g is half o.fthe amount spec-Hied. 

{001:27] The specified tabk:t or C!~psn~e formulations nfTahle l111ay inc.1nde C<J-fommla:tion 

\Vit~ a depr0ssion tmaHng d,·•·ug, Depression treating drngs that may be used include, but .:.tre 

not limited to citalopntm hytirohromirle (JO to 80 rng/unit), esdfalopn1m hydrobromide (5 to 

40 mgltmH\ fhi'<,..oxamine maleate (25 to 300 mgiunit}, pa:mxetim:~ hydrochloride (125 to 75 

n:~g/unit}, fhtoxetine hydrochloride (30 to 100 mg/unit), setraline hydrochknid.e (25 to 200 

111g/unit}, amitriptyline lr::ldt'>:!chloride (1 0 to 200 mg/u:nit), desipraminliJ hydrochk)1~ide (!0 to 

300 mgiunit), nortriptyline hydro<::hloride (10 to 150 mgiunit), du1oxetine hydrochku1de (20 

to 210 mg/uni t); venlai):rxine hydrochloride (37 .5 to 150 rnglunit}~ phenelzine sulfate ( 1 0 to 
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3H mg/nnit)) bupropion hydrochloride (200 to 400 mg}tmit), !::.'fr mirtaz"''lpine (75 to 90 

rng/nnit), These thnnulnt1ons me preferably used (l!lCt.: daily, For a t\vice daily dosing, the 

amo11r.lt ofK.,>..TP c:hannel opener is preft:~rahly ha!fthe a:moum inc.luded in the once dai[y 

Jnrnmlation and the coJbrnmlated depression treating drug is half of the amount specified, 

[002-28! The spt.:cifi.ed tablet or capsule fom:mlations of Table 1 rnay include co-lbrmnlation 

.. ,:vHh a hypertension treati.ng dntg. H:ypertension t.rc.':1:lting ,Jmgs that may he used .include~ 

hut an~~ not ilmited to enalapri1 rnaleate (2,5 to 40 rn.gi-unit), captnprH (2.5 to 150 ·mg/n:n.h), 

lisinopril (10 to 40 mg/unit}, benzaepril hyd:rochh>:ride (10 to 80 mg/l.rnit), quinaprH 

hydmchkn'idt (10 to 80 rng/unit), peridopri1 erbmnine (4 to 8 mg/unit), ram:ipril (125 to 20 

hydmch.hride (5 to 20 rngll..mit), lm:;:artan pott'liss:i.l;~m (251:(} 200 mg/um't)~ irb;;::sa:rtan (75 to 

600 mg/unit), v.:tlsa:rtan (40 io 600 mg.h.l{:tit), ca:nde.·:;~ni.an cHexeti1 (4 tQ 64 t.ng/tmit), 

olm.esart.an medoxamil (5 to 80 rng/tmit)~ teh:nisartan (20 to J <50 rng/unit), (~prosartan 

mesybte (75 to 600 tng/unit)l. ateno1o1 (25 to 200 mgltmit)~ propranoln1 hydrochJoride 0 0 

to 180 mg/nnit), 111etop.roloJ tartrate, snccinntt.~ or fumarate {an at 25 to 400 rnghmit), 

nado1o1 {20 to 160 mgiunH), hdaXt!lol hydmchlorirl(~ (10 to 40 rng!unit), acehutolol 

hyiit!)Ch.loride (200 to 800 mg/unit).. pindolol (5 ix) 20 mg/unit)p bisoprolol i1l:man~te (5 to 20 

mglu.nit), .n.ifedipine (15 to 100 m:giunit}, .fdod.Ipine {2.5 to 20 mg/tmit}, a:r.nJodipine besylat.e 

hydrnch.!orid(:: (2,5 to 10 mg/UJ1if), or alfm'J3Sin hydrochloride (10 to 20 mg/unit). 111t~se 

' 1 ' .s:.-: 'b' d " ·t ""' ' ' ,, d ' t . ''K iorrnu .. atH.nu~ are pre.l.cra.,.ry use . >:mcc {Jm_,y, !:·or a t\V1C~l mmy , osmg, t11.e am.ount <n: ATP 

cham:Kl ope.n.er is preferably hal:ftbe am.ou11t in.dnded in the once daily formulation and the 

c:oflx.n:mlated hypertension treating drug is half<.Wthe mrKnmt specified. 

[00229] The specLfied. tablet <.rr capsule form uladons of Tab Ie 1 Ina::l include co-fbrmt1latil)l1 

\\tith a diuretic to trt:~at edema, Diuretics that may he -used include, hut are not limited to 

arni1oride hyd:n.1ehloride (1 to 10 mg/unit), spironolactone (1 0 to 1 {l{l mg/rm:i{), trh\mterene 

(25 kl 200 rn .... sslrmh), htrmetanide (05 t:t) 4 rng.h.mit), furosemide (1 0 to 160 mg/unit), 

ethac:ryn:k add or ethacrynate sodium (a1J. at 10 tn 50 rng!nnit), tosemide (5 to 100 mghrnit), 

c.hlorthahdorw (10 to 200 mg/unit), ind<.~pamide (1 to 5 rn.g/unit}~ hydmch1oroth.hzid.e (10 tn 

100 mg/unit), chlorothiazide (50 to 500 rng.hmit), ben:drofl.u.methiazid.e (5 tn 25 xng!nnit), 

hydrofltrttlethhzide (1 0 to 50 rng/unit)~ nrythyc~lothia~~ide 0 to 5 mg/unit), or polythhzide (1 

to HI mghm.H). These t.on.nu.1ations are preft<rah1y ust~ o.n.ce dail)-' .. For a t'>ViGe daily 
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dosing, the a:rnotmt of Kr~n· d.l<:mnd opener is preferably half thz~ atnount inc:luded in the 

once daily D:)rmulation and the cot~)rmulated dil;u'etic ls half ofthe <lUJfJmlt specified, 

[00230! The specified tablet or e<lpsule thrnmla.tion.s ofTa.b.k l may in.ch.tde cn-t1mtrulation 

\Vith a d:ntg: to treat in.flmmm~tion or pain. Drugs for treating in11arnmatinn or pain that may 

be used i:ndude, hut are u<Jt lirnHt.:d to aspirin(lflO to 1000 m.ghmit), trmnadc~1 

hydtochloride (25 to 150 mgh.:mit), g.:thapcntin (1 00 to 800 rng/tmit), a.cetomit1u_phen (1 00 to 

1000 mg/tmit)l. carbamazepine (1 00 to 400 t:ng/unit), ibupn:rfen ( 100 k'> 1600 rng/unit), 

ketop1\1.ten (12 to 200 mg:/nnit), fenpn1fen sodh.m1 (100 to 600 1ng/unit), Jlurbiprofen 

sodium o.r t1m'hi:pn:rftal (both at 50 to 200 :mg/tmit), or ccnnhination:s of any ofthese <;!lith a. 

steroid or aspirin, Th~-:se forrn.uhttions are preferably used once daily, Fo:r a twlc:e daily 

dosing, th~~ runount of K .. -\TP channel opetu:~r is preferably half the Ri110Ul1t included in the 

f00231J The <'>1)eciiied tablet \Jr capsule fbnn:ukwions of Table ln1ay include co-ibn:nulation 

">v1t11 a drug to treat obesity associated comnrbidities include those speci:fied abov·e .for 

treating diabetes, cholesterol, depression, hy11erknsio.n m1d (:X:iema, or drugs to treat 

atherosclerosis, ostc:oarthri_tis, disc herniation, degeneration ofknees and hips, breast, 

endomt::trial, cervical, ~~olon, leukemia and prostate cancers~ hyperlipidernia, asthma/reacti.vt:~ 

airway disease, gallstones, GERD, obst.nK,t.ive sleep apnea, obesit:y hypoventilath:m 

S}Ttdrorne, recurrent ,ventral hernias, Inenstnu\l ir:regniarHy .and in_furtDity. 

[002321 The speciflcd tablet or capsule formulations t:l<fTable 1 may inch..ld~ co-forrnulatl.on 

\Vith an cmti--psyd1otk. drug the combination used to treat the psyclu)tic condition and to 

treHt or prevt.~nt weight gain, dyslipidemia or in'!paired glucose tolermlce in the t1:eated 

individuaL Drugs for h'eat1ng -vadons psychotic conditions that may be used in1.1b:de, hut 

are not lim.Hed. tn, lithimn or a. salt thereof· (250 to 2500 rog/tmit), C>:lrbo:J..ma~?.eplne or a salt 

thereof (50 to 1200 mg/u.llit), valproate, valproic acid, or diva1proex {125 to 2500 mg/unit)~ 

1amotdbrine (125 to 200 .mg/tmit), olanntpine (5 to 20 .mg/unit), cioza:pine (12,5 to 450 

mg/unit}, or rispeddone (0-25 to 4 :rnghmH). T1u:.:s~: c:ofonnulatinns are pretembl.Y intended 

for once per day adrninistmtkm. For a t'-vice da.Uy dosing~ the amount of KAn' channel 

ope.m~r is preferably half the amm:mt included in the once (bily formulation and the 

cofonnula:ted ~mti-psychotic is haLf of the m:n.ount specified. 

r<'H\~'1:'H T' . <,v < "b' < l •' '•' f''T '1 1 ' ' ' ., '>' ~.~"'·'"·,J,., 1 · .ne spect!leu ta .. le~ ot capm.t e torrnuJanons o _ at) e m.ay 111\~.tuae co-torn::nua,lon 

\:>lith a drug to treat or p,rever.rt ischernic or H'l1Jerfusion inhrrv, Dtllgs ibr tret:~.ting or .,._ .~ . ... ,, -.. ....._. 
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preventing ischernk or r>::9erfush1n injury that may be used indtH.i.<.~, but ate not limited tt): 

lovv molecular \vei ght heparlns (dalteparin, enoxapari:n, n.adroparln, tinzaparin ot 

danaparoid), ancrd, pentoxLfylHne, nhnodipin.e~ fl.una:riz.ine, ebselen, tirilazad, 

clc~rnethiaz:de, an ..:<\MPA agonist (G'fKl52466~ NHQX, \:'1¥190K, ;~:on:a:tilJ:><md, orMPQX), 

SYl\·1. 2081, self~1td, Cerestat, CP-101,606, de.xtrophan, de.t:trom~Jthorphan, ~:1K~801, NPS 

1502, rernacemide, ACFA 1021, (}\ll50526, diprodil ifenpnx.lil, 1ubeltmole, m~l{)Xone, 

nalf'ern.ene ciHcoline, ttl.~dy1-k.:amitine, nifedipine, resveratrol, a nitrone dl':~r.ivative, 

ch:,pidogrd, dahigatra:m, prasngrel, t.roxoprodiJ, AG\'~94806, or .KAI~9803, 

[002341 Provided. are ft)rl'J::ll.lia.tions adrninisten:~d onc:e or tw··k~e daHy to an obese o:r 

overweight subject contilmously re.sult in. a circulating concentration o.fKA·n> channel opener 

sufficient to indw::e weight lr:n>s, \Veight loss oc\~urs by the preibrent.ialloss ofbody Btt, 

Additional ""·'eight loss can occur ••./hen the ftnm.tlatinn is administered in combination with 

a reduced calorie diet 

lOO:B5l Provided arc fo:rmt1lations of KA·n, channel opzmcn> administered as .a Ringle dose to 

an oh(lse, over\-vdght ox obesity-p:rcu1e subject that n:.~su.lt in th(~ inhibition ()ftl\.sting or 

glucose si:hnuiated insulin secretion fnr abot~t 24 hours or for about 18 hours, 

{00237] Provided are tl:mnnlatior1s of K,'\TF e'!w.n.nei openers admbistered as a sing1e dose to 

an obese, ;:ivt::rw~;-ight or obesitY'"PWIW su.bject that n::sult in the elevation of beta tlXith .. tinn 

of fat for abt)Ut 24 hours or for <~bout 18 hmtn:L 

fOO~t38J Provided ~.~.re tbnnulations nf KAT!' cha:nnel ope.n~~rs administered as a singk. dose to 

an Qbese, trve.t'\\<'dght <.n: obes:ity-'prone hyperphagic snbjed Hmt result in the ~nhibitim1 of 

h)'}1fS11Jha.gia fur about 24 hours <.Yr for about 18 hm:trs, 

{002-39} Fonnulations .:adm.inistered once tX t.wice daily (per 24 .hours) to a su~je<.~t 

contiw.lous1y result in a c.ircn1a.ting concent!'ation ofK,,\TP channel opener sufficient to 

induce either bd:a~cell rest or improved. insulin }.>f::mdtivity or both. Sn<..:h beta~cell rest and 

i:mprovenwnts in insulin sz~nsitivity can contribute to e:ffedive tre-atment of type I diabetes; 
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ca11 contribute to e.tlectivc restoratizm of normal gh.tcost) tolera:nCf} in tnle II diah~~tk~ *md 

prediabetic subjects. 

[002401 Tht::: various pharnuu:::et1tica1 K-\T? channel op~::uer forrnulations have a variety of 

appHcadnrm$ induding, hut not limit<:.~ to: (1) treahnent of obesity; {:2) preven.tkm of<veight 

gain in in.d1vkhwis W'ho m~ predisposed to obesity; (3) trt-mtment ofhyperins:ulemia or 

hyperinsulinism; (4) treat1nent ofh)1}og1ycetnia; {5) treatment ofhyper1ipiden1ia, (6) 

tn~atrnent oftype 11 diabetes, (7) preservat1on (lfpa:ncrt:atic fi1n.ctlon in type I diabetics; (8) 

prediabetes tn diabetes, (ID) cmTt:~ctkm ofthe detects .in insulin secretion and insulin 

senshivhy contributing to predhhetes and type n diabetes, (11) tn.~ttnent nfpolycystic 
.4 .,,,, .. ' ... l ' .. f .. ' ' ' (,,..,, . ' h' ' ovary synurome; ( L'-J preventwn ot lsc..~letmt.} or :reper .u.swn mJur_y~ D} n:eat '<Velg. r ga:rn, 

h)1Jccr1ipidexnia, hyperinsulemia, h:yperi:n.sulinistn, hyperlipidemia, hypelphagia or obesity 

are contriln.rting factors to the se:verity or _progressim1 oftb.e disease, 1nduding but not 

limited to, Pra.der \V'iUi Syndrom~\ Froelich's syndrome, Cohen. syndron1e, SurnmH 

Synd:roJ:Ile, Alstwm, S)'ndrorne, Ik.Hjesen SyndnJlTW. Ban:bt-Hiedl Syndrome, or 

hypedipopnJteinernh type I, IT, m, and 1V, 

[00241] In one embodiment, a Kxrr chan.ne1 opener !1:0 administ£:1\xl to an ov~;;.rv>ndght or 

obese individual W) ilsolid nra1 dosag<.:~ once per 24 hours to induce weight loss. In fhrther 

embodiments, the indiv1dmt! (a) is not a ty-pe 1 diabetic, (b) is not a type n diabdic, (c) is 

rn.etaholk syndrome, or (e) is: rHJt t::ixperiencing 1nalignant hypertension. 

{00242} In on.e t:mbodim.ent, a. KATP channel opener is administered to an ovenveight or 

t:llwse individual as a solid ora1 dosage tvik~e per 24 hrmrs to .induce "\Vdght loss, This 

treatlnent can be the st'•lt: treatment to in,h.u.::.e weight loss, In thrther embodiments, the 

ovenveight or obes{.~ individual (a) does 11ot have an insnlin secreting tumor, (b) is not 

suffedng frorn Poly Cystic Ovary Syndrome, {e) .is not a type I diabetic, (d) is not a ty1x~ lT 

diabeti(\ {e) does n.;;}t ha·ve metabolic syndtm:ne, (.f} is not experiencing t~hronic recmTent or 

drug-induced hypogJyct:~n:lia, {g) has not been treated ten· schi~:-;ophrenia 1vith haloperidol. or 

(h) is not cxpt:::rit.mcing rnaligna.nt hypertension. In tU.rther embodirnents, tl)e over<.vdght or 
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obese adolescent (a) hll;S n.ot been diagnosed a.s being type I or t;,.ve II diabetic, (b) is not 

ex'{)erien.:_~,ing chronic. ret:l.ment or d.rng--.bd1wed hvno~Jvcemia, or (c} has not been 
... ""' •• ' . A.• ... ;., '"-~' -~ ~ ·-· • 

[00243] In another enibodiment, a K-"'·n' charm.d opener is adntinistered to an. c1venveigb.t or 

obese individual as a S{.Jlid ora1 dosage lonn fhree times per 24 hours to induce wei1~ht loss. 

This treatment can. be the sote treatment tn induce '<veight loss. In f'urthz~r embodiments, the 

overweight or ob,;::se indiv.kh.utl (a) does not havt: an insu.lirH>ecreting ttm:H.)t"' (b) .is not 

suffering t"h:u:n Poly Cystk Ovary Syndrome, (c) is not a t)tpe I diabetic, (d) is not a. type 11 

diabetic, (e) does not have metabolic syndroroe, or (J) is not e-A))eri.encing chmnkj recurrent 

obese w1o1esce.nt as a solid oral dosage fonn three limes per 24 horu:s tcdnduce weight loss. 

This treatment can be the :sok treatrne-nt t;:} induce \Veight loss .. In i"lnther embodh11etrh~, th>:.l 

nvenvdght or obese adolescent is (a) :is a type l Z)r ty1)e 11 diabetic, (b) 1s not experiencing 

chronic, recmTent or d.n.tg-itdnced h)Jloglycemia or (c) does not h<'.'le n:wtHboHc syndrome~, 

dosage form three tin:.Ks per 24 houni to induce \veight loss to an O\-'enveight >:If obese nd-nlt 

\.vho (a) is not simnHaneousl:y nxx:i<.,ring gh.ttagon h1jections~ triiodoth'yn)xi.n or .t1tro$emide, 

(b) is not being treated fi:.)r schizophrenia \.v.ith haloperidol, or {c)is not ~~xperiencing 

malignant hypertensi!}.l1. 

[002461 In a:nofh(lr er.nhodimen(, a K,t..:Ti> channel ;)pener is adrnin.istered. tn an oversNdght or 
1 • I' 'd ' l' 1 1 d .. t' . ..., . 1 ' ; . , t ~ ooese n.K>.1V1· u.al as a so. 1r ora . · osage torm .our tn:nes per ;;.A .lOtH'S to u~uuce 'i·•tetgt1 · .. loss. 

[00247] In another embodlment, a K-\Tf' channel opem::r is administered to an OY(lrweight or 

obese iw:Jividtml as a solid oral dosage ihrm adn:sinisk~red fi:om on.e~ tv>""<\ three or four tir.nes 

per 24 hours to indm~e weight kss at a daily dose of 50 to 275 .mg, ln. a fbriher 

embodiment, th~ oven-veight nr ob:me indiv.i.dua1 individual (a} is not ('i-Tie I diabetic, (b) is 

not type II diabetic, (c) is not suffering chronic, recurrent or drug-induced hypogl::lcernia"' or 

(d) dtH~S not .have nwtaholic S)'11drome, 

[00248}ln an.otbel: emhodhnent, a KAwch&md opener is aih.nini:stered. to an ovenve.igi)t or 

obe,,;;e individual as ;-1 solid oral de~ sage tbrm ad:ministe-red from one, 1\vo, three or fout times 

per 24 hours to induce \'.-'eight loss at a daily dose of UO to 275 mg, In a fmth.er 

47 

Ex. 2002-0367



ernbodime11t, th:::~ <>"'enveight or obese indiv1dua1 (~)is not t:n1e 1 dial)etk:, (h) is not t)'Pe II 

diahetk:, (c) is not S\lt"fering ch.rodc,, recurrent or drng-indw::cd h)'}1og1ycemiu, or (d) do{~S 

[002491 In ot'!Nr ~~rnbodiment, a KATJ' channel opener is ndministered trJ an ovenveight or 

hours to nla,intain a weight los{>, as it is preferable to n:~a1ntain \Veight in an obes:e individual 

once so:rJw 'Neight loss has ocGtmed \:Vhen the alternative is to regain '\vdght. In a further 

embodilm:-.ut, the adnrinistered daily dose of the KATP channel opener is 50 to 275 tng. 

(b) elevate beta oxidation of fat, or (c) reduce circulating triglyceride, concentrations, 

{fH1251] ltl other embodiments. a solid oral dosa.ge of a 1{ATP chmmel opener is admh:ris.tercd 

on ~t prokmged basis to an in.dhidua1 in nt.~ed theret)fto im:h.Hx~ the loss of25%, 50%, or 

75~{ of initial body tht 

[00252] In another embodirnent, a solid oral dosage of a KATP channel opener is 

adrninistered on u prolonged ba.~is to an individual in llef::d thf..:r~..·'lOf to indnce (a) the 

_pr(:ferentia11oss of hod}' tat or (b) nw prefi;,!.rentinJ Joss of 'l.lsceml tmdy .n~t 

{002531 In additkmat embodiments, ~t solid oral dosage <>.fa KA:ll' channel opener is 

administered on a pnJ1onged basis one~ tl~/.o or three times per 24 hours at dai1}' doses ()f 50 

i.n.duce the preferential loss o.f1mdy h1t, or (c) induce the preferential loss o.fviscera1 fat 

[002541 In another ernbodiment, a solid oral dnsag(: of a KATP channel opener .is 

administert~d to an individual to 1nd.uce the pn~t'brentia11oss of body· fat a:nd to induce 

reduc:tio.n in circuiadng triglyceride:;, 

fn:roselllide, or triiod;}thyroxin, or a drug that krwers b1C:iod p:rz~ssltre, to ind:uc.e weight loss 

a.nd/or treat obesity assoc-iated cor.norbid.ities in an overv.reight, obese, or oh,:sliy prone 
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individuaL ltl fu.rthcr embodiments, the over.veight, oheS:e, or obesity prone individual (a) 
. 1· ,. b . (' ) . . II j' ' ,. .. ' . f~' , f' ' ' t ts a typz~. 111a ·\t:~t:w, ,b_. ts not a type .. t: l<lbetw, (c,~ 1s not su .. ,~~rtng rorn cnn.:m.K\ r.;::c.u1Ti.m. ·or 

dnn:r.-induced h'.t1)0;:,dvcemia, or t d} does not have rnetaboHc svndrome-. ""' .. ··l ..... , oijO \ ' ""' 

ad:tninistered "~N'ith an anti-depressant. a drug that kn.vets: blood pressure, a drug that lowers 

c.hok\"!h::rol, a drug that raises HDL, an m1ti-lnl1amnmtorythat is 1)0t a. Cnx-2 inhibitor, a 

inll.lt.ridual to induce 'Neight loss and/m: t1:eal obesity associated CtHl'lorbiditks. ln .fhrt1wr 

r:rx:Jobodimi~nts, the o·ven.>;.rdght, obese, or obesity prone Individual (a) is not a type I diabetic, 

(h) is not a type n diabetic, (c) is not suffedng 1'1-om chronic, recurrent or drugyinduc;;::d 

hypoglycemia, o:r (d) does nnt have met<Jholic sy1Hko:rne. 

[002571 In another embodhnent~ a S;:'!lid oral dosage of a K.:\J1" chmmel opener is co­

administered ·with a drug that lowets blood pressure, a drug that imvexs cboh:;sterol, a drug 

tha:t raises HDL, m1 <lnti--ini1an11~1atory tha:t is 110t fl Cox-2 inhibitor, a dru.g that kn-vers 

circu1atin!2. trhdvcerides. to rnaintain \ve_ight and/or tr<:)~lt obesitv· associated cmnorbididt~s in ...... w ,.., ' . "-~· '<' 

<"tn oven.veight, obese, or nhesityprone indi\·'idua1, ash is prc.ferahle to maintain '\Veight in 

ari obese individual once some '>Vetght 1oss has occurred ~·/hen tl-:w ~>Hernative is to regah1 

·weight In ilnther emb~.:;dir:n.ents, the over>Ndght, obe:<~e, or t1hesityprone ind.i'tidual (a) is 

not a type l diabehc, (b) is not a: t:n)e U diabetic, (c) is not .suffering fl'om ch:ronk\ recurrent 

or d:mg-indttced hypoglycemia, or (d) does nut kt'<"e metabolic syrKlrome, 

[00258} In additional embodiments, <1 tablet fbnnuhtion of a K.-":TP channel opener is u.sed to 

ad:rninister a. thera:peutica.Hy effective dose o_f a KAw channel opener to an obe,•:;{l, oven.veight 

1:Jr obesity prone individual in need tlwR~ofto treat obesity, to (a) provide beta td1 re<St, (b) 

treat t:n'e lor type H dialwtes. or (c) prevent the occurrence ofdiabetmt 

[00259} In additional emhodhnents, <:tsohd ora1 dosage forn1 or tablet fommlation of a K_,~Tf' 

channel opener is co-~H.hn1nistered \'Vi fh Phentermine c1r ;;t deri.va:Hve thereof to an obese 

ad.nh o:r adolescent to induce <veigbt loss and/or treat obesity and obesity~1lssociated co-

morbidities, In further embodiments, a solid oral dosage fhnn nr tablet fb~:mulation of a 
,. 1 1 . i • ' • 1 · ' ' ·ph . 1 . . i ~ Ki>/fl'C latmc. opener 1s co·<K1rmmsrere<: v,;-1tn · enten·nme o.r a< envattve ttlereot to an 

obese adult or adolescent to tTeat metabolic s~mJrurne in a patient .in need thereof 

[00260] In H.ttther en:ihodiments, a plumn.aceutic.r:tlJy acceptable fonnulat:knl of a Kxrt> 
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derivative \11ereof at daily· doses of 15 t(> 37.5 mg tn b'n overwdght (31' obes~: ind.iv:idw:tl to 

induce we.ight loss, to treat metabolic syndrome, or to induce wd.ght loss and tn~~\t ohesity­

assfJciated C(Hno:rbidities. 1n an.othe.r er.nhodiment, a tablet f'Om1lllation is ~c::o-adn:dnisi:en;.:d 

with P.hentermine or a derivative thereof to treat metabolic synd:rome in a patien L 

l002.6ll In anotlxw embodirne.nt, a quick dissolving :fon:nuhtion. of a. KATr channel opener. .is 

used to provide a therapeutically effective dose to a patient in ne~:d thereof, 

[00262! In fm~ther enibodirrwnts, a K..-.\Tl' ch.a.t1nel open~:r is ~H.h:n.1nistered. onc.K: per 24 homs 

at doses of 125 rng to 275 mg to an overweight or obese individual \vho is not type 11 

diabetic ;:.md is not bdng t:reatz:d for 11ighttirne h;,tpoglycetnia. 

[00263] In further embodiments, ;1! KAIJ< chmmel opener is ionr:mli"tted as a tah1et or. capsule 

lor oral administration. The tablet or C4lpsule rnay be co-Jbm:mla;t~!d with metfbnnin. In 

another embodiment, a KxrP channel opener is fbrmu.Jated as an {lf'~l s-uspension, and the 

oral suspe.nsi(ln n1ay he fmi.her encapsulated in another ernbodiment 

100264] In anotht:r (mib()diment, a phannaceuHca1 salt of a KATf' channel opener is 

J{:)nnuhted a~ a tablet 1:1r capsule fur onu administration, or as an 01:111 suspension or as an 

ora] solution, or M an oral soh<ticm that is encapsulated, If the opener is c.Ha:-z;oxide. the salt, 

is preferably not a sodium salt 

\.lHJ2,65l In anothe-r emhodirnent a K<.T.P cbannd opener is co--tC1n1TnJated \Vith 

hydtoch1orothia.zidt::, chl.orothia.zide, C)tclotb:iazide, henzthiazide, metyc1othia.z.ide, 

lx~m:lm"t1un1cthia::~ide, hydrofhun~thiazide, trkhkrrneth:la.zick\ or :polythlazide in a 

pharrnac:et~lic.al f{n11m1ation suitable tht oral adrninistratkm, 

{00266] Upon admiitistration ofthe ionmlla.tions provided herein to huma .. ns m animals, 

some or aU of the fhllo\ving ef:f:'ects a:re ohserved: {1) the productkm of lipoprotein l1pase hy 

adipoc.)ttes is rednc.ed; (2) enhanced. lip,_~ lysis by- adipocytes; (3) expression of fatty a<::id 

S)'llthase by adipocytes is reduced; (4) glycentldehydes pho~>vlm:te dehydrogenase activity of 

ad.ipocytes is reduced; (5) little or no ne\Y trig1ycerides are synthesized and stored by 

adipoc.~-:Aes; (6) er::}u.tn.(~ed expr.essicrn nf l3:. Adrenergic Receptor GhAR) an improvem.ent in 

the adrenergic fundion in adipocyi:es; (7) reducz~d glucose stinmlated secretion of in<mhn b::{ 

pancreatic H-ceUs; (8) decreased insu..tim~mi<~; (9) t:'J.ihanced blood glucose 1eve1s; (1 0) 

increased expre-.'\s:ion ofUncmtphng P:n:)ft:in 1 in adipocytes; (11) enhanced thcnnogenesis 

in '\Vhite and bro\vn adipose tis.sue; {12) reduction ofphsnm triglyceride ccrnce:ntration; (13) 
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decrease in circulating 1eptiu conc·m1ratirms; (14) np--reguJation of h1snJin receptors; (15) 

enhanced glucose nptah~; (16} :reduced adipocyte hyperplasin.; (17) reduced adipocyte 

hype:tiroplry; (18) reduced rates of conversion ofpn:mdipocytes tD ad.ipo<.:ytes; (19) reduced. 

rat~s ofhyperphagia, (20) increased p:rotedinn of CNS, cardiac and othe.r tissues f.h:nn. 

ischemic orreperfusion injury, (21) improved insulin sensitivity, (22) elevated CSF insulin 

concentrations,. (23) ele·vated. drculating ad1pom.x-,tin cwKx:ntmth:.ms, (25) reduced 

cireulating triglyeeride c<mct:mtrations, (26) t:~Ithnnc~~n:H:~nt o:fheta-eeU rest 

lOO:M71 Threshold concentmtions of the current inventkm include those cin::uli1.ting 

concentrations of KAT? channel openers res~dting fiorn the administration ofihe drug as an 

i. v. ft)ntrulation, an imn1e.dia±e release nra1 fmrnulatio:n, a CcCH1troHed n:.~Jease fbrmnlation, a 

transderm;.~l formulation, or an intranasa11hrmu1ation to .:u1 overv,reight or obese individual 

'<\~'hich resdt~ in (1) mea..sw·abk suppression of il'ls.ting insulin le\-'cls, (2) .suppression of 

fasth1g insulin levels hy at least 20'~;,1 fi'om the baseline meastll"'elRent in the same individual 

prior to t.reatn::t(mt ·with a J<,,\Tf' chm.md openers, (3) suppression of fasting insui1.n levels b~{ 

openers, (5) suppression of fasting 1nm.:tlin l.e\·'ds by at least 50% JJ:orn the ba.seh.n.e 

measurement in the same individual prior to tt>:1atment wHh a. Ko..TF channel openers, (6) 

suppression of fa~~tin.g inslllin levels by at least 60%, frorn the baseline rneasun:~rnent in the 

sa:n1e individuaJ prior to treatment with a K.Kif' channel t:1pcners, (7) suppression of .fasting 

insulin kveh by at least 70t}·~~ hom the baseline nKas.ureme.n.t in the sar:ne individual prior to 

' . . ' ' KT ' l . "'' , f' f' ·' , li 1 ' A 1 tr.eatr.m::nt 'W1tn <l . An> cr1mme openers; \. :::;} snppresswn o :tastmg rnsu lfl eve:s b:;l a.t -'east 

80% fi:mn tht.: baseline tneasurcme:nt in the sam.e i:ndividual prior k} treatment \Vith. a KAw 

channd openers, (9) loss ohveight, (10) elevation of resting energy ex:r1cenditnre, or (11) 

e1t:::v<~tion of the oxidation of :tat or fatty acids. Threshold effects l.Tf the current invention 

indude those c!n.m1a.ting concentrations ofKAw dlfmnt.iopeners .n~suhing i!Dm the 

administration of an Lv, ftJnlmJatiQn of the drug, or a:n .iln.m.edia.te release oralion:r:~uhtion 

ofthe drug, or a controikd release fom:mb.tk·m ofthe dntg, or ~t sustained rekase 

Jbn:nulatkm, <.lr a tmnsderrnal fb.nnulatkm, or an intranasal .fonrmlation of the drag to m1: 

weight. Threshold effects ;Jfthe t:urre:nt invention in<-~ind.e th.ose drculs.Hng concentrations 

ofK;,:rp d:w.nrwl ope.n.ers resulting from the adm:irristration ()fan i,v, fonnuhticm of the dmg, 
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or an imm.edia.te rel~w-->e orat .fornmlation ofthe drug, or a controlled release forn:mlaHon of 

the drug, or a sustained release .fbnn.ulation$ or a t:ransde:rmat fbnnulation, or an intran~t<>al 

fnrr.nubtion oftlx~ drug to a prediabetic individual \Vh:ich result in prevention of the 

transition to dia.betes. Threshold effects of the Clli:n.mt invention include those drcuhtin.g 

co.ncentrations ofK'<TP chan.nd openers rt:'Sl.lLting fmn:1 the admittistnttion i:.d'an L'./, 

formnhrtion ofthe drug, or an in:rrnediate release ond fonnulation offhe dmg~ or a 

controlled release fo.nnuhttkm oft he drug, or a sustained release Jbrmulation, or a 

trmwd.ennal.forn:ru1atkrn, or an intra:rwsal .funnu.1ntion of fhe drug tQ a iri.dividual \Vith type 1 

roo2t'i81 The mode ofactkm bv which ·weight is maintained or lost resulting fro:m the I J • ~ ~ 

pmkmged. administration of KATf' channel openers to '.rve.rvveight, t1bese or nbesHy prone 

indiv:iclnals as provid.ed herein incl1-11:k:s, but is not limit>;::d to one or 111<>"re of (l) enhanced 

energy exper1diture, (2) enhanced oxidation of :fut and ilttty a<.oids, (3) the enhn:ncem<:.~nt of 

hpoly<sis in adipose tissue, ( 4) enhanced glucose uptake by tissues, ~~nbmx;t:.~d insuHn 

openers to oht$e or {.lbesity prcme i:ndivirluats as pro<.,"kkld hercdn rnay also in.dudc the 

suppression eli' appetlt1:::. 

, ""'"!: '''l n 1· ' 1 · ' · ' -' -;._ ·' ' fi 1 ' f ,.,, ' 1 [b~~"".6~1 J;· .ro ongect fK Imn.lsrmtwn o •. pnnrn.Ktceutlcai. on:nu. atlon.s o · .K-ATl' '-a1<H.me (ll:S~ners 

to ovenvei~ht or obese lmrnans or ani.ma1s results in substantial and sustained \ve:ight loss 
v -

in.dudin,~ some {)l' aU ofthe fcdk~'<ving effects: {1) pn~n:::-rentia11oss ofbody tat; (2) loss of 
· 1. ,.,-v ?' '•' l' ;~ f'' ('''\l · -~' H ··NO''' ,,. ' ' '1 --l ··"t greater limn..::>?··<} ot mHl<l< notJy ·at mass; ~~.~ ilJS8 th greater t:kHm-' ~/(:. Ch u:ntuu Joo.y 11t . 

. ·1' 1 <' '1 "5' . f" ' ' . ' l ? • • -) ' '.;:: ' ' ' ' rmtSs; ('-~-) ,oss ox greater t l<'Hl i.% o. mma.t botty tat mass;(::> .. ~ s.tgnll.lCant mcrease m restmg 

enerm' expenditure; (6) increase in. t1:u;.l oxid.atkm of fat and fatty ac.ids; (7) .redu.ctlon in 

hl.ood pressure; (8) producti~)n of lipoprotein Up;:tse by adipGcytes is reduced; (9) enhanced. 

lipoly1>is by adipoc)'tes; (10} expression of fatty acid synthase by ad]pocytes Is reduced; (11) 

glycemldehydes phosphate de-hydwgennse activity of adi-pocytt~s is reduced; (.12) litHe or no 

Adrenergic Rec:eptor (f.)y\.R) and an impwvetnent in the adrenergic function in adipocyte,~; 

{}4\ redllce<l glucose stimulated secretion ofimmlin hv nancreatk H-cetls~ ns)· decwased 
\ .. ...... ... Jo. ' \ 

inSl.ll.int~m:ia; ( 16) enhanced blood g1ucose le\-'els; (17) increased expression of Uncoupling 

P t ' 1 . ,, t ( 1 '" ' 't1..· ' ' • '< ' t. ..l' < .. ro t:~m, m ~>f.t1pocy es; · >.o} ennancea :uerrnogenesls 111 wm,e ana l}fO\Vn aulpose: tu;sue; 

(19) reduction <:.\f plasma trigl ycerkle concentration; (20) dec:reast~ in drcu.1ating kptln 
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zxmcentrati>Jns; (21} up--regulation ofin$uhntt:~Cl;.~pto:t"8;(22)~n.hanced gbJCOSZl uptake; (:23) 

reduced adip{'!C)It.\~· hypeq:Jlasia; (24) redneed adipocyte hypertrophy; (25) 1\1liU>:.~ed rate,.<; of 

sequentiallt)SS i'irst of the meta}xllic;:.tUy .most activ~~ adipose tissu.e. (viscenlJ)~ fbilowed by 

the loss of less lm~t.abolically active adipose tissue, (28} elevation of circulating adiponedin 

CDnce.n.tratkms, {29) devation of cerebrospinal Hnid insulin k:vels, (30) erihmlc~:d islet 

.insu.1in mRNA. and insulin conter1t, nr {31) enhanced rnetabolic effkienc.y of insulin, 

{00270] Pn:~lo:nged ad:mbistrat.ion of .fonnulation.s o.fKAT!' Gha1met openzm~ to obesity prone 

humans or ~mhuais, includi11.g indhridual.s who have undergone varir.ms types of bariatri\:: 

surgery, results in sustained maintenance of·weight in.dw.iing some or all o.fthe foUov,ring 

fatty adds; (3) reducti~)n in blood pressure; {4) production oHipoproteinlip;:ise by 

adipocoytes is reduced; (5) e.nh.m1c.ed Hpnlys.is by adipm::yte.s; (6) expn~·,-;sion of f~tty add 

>::·vnt11"'>l-•'"· t •. ., <VI'"'')C\Ii'P~' ;,, ,., .. ".1'.'•''"','1' ('7) n'j'"''""''"'-1 d•~.l1''-'le nh•e<t;>·>1-'<tt"' ,:t,~hvAI···)t)·;"<>::l><•"' ">'·1·1.Y1~t·-,, ,-.f' ""'..J~~,_ .-t~x-~ iJ.._,"' ,.,.,.r...o;S-_t-H,,...' '.1 '<;...,_•'-.'t .~0 ~-~t-);¥'V...._.._.;t ~.' .f::}·j"-'-''l,;~.t.a.l ~· ... )''~- 1 .. ~.\'(..J"'.t-'"·"'·0,(.: ·V '~"'-·'~"--~ ......... ~ ..._ ::::<·""''.)..~·-.,...v S;~· .. •'t..'-1 '·',} '-·"~ 

adi'~')OC"-ttes is reduced~ f8) little o:r no ne\v triglyceddes an..ll';ynthesized and stored bv t- J . \ .. . ,.,.. ... .. .... 

adipz:leytes; (9} en.h.<ttH.:ed $X:pr~ssiou of 1h i\.drenergic Receptm (.BsAR) $Ud hnprovement in 

the adn~uergic ftmc.tiou in adipocytes; (10) .redtlDc:d g1ncQse stinwlated secretion ofirumlin 

by panca:eatic B-cdls; (11) decreased insulinemia.; (12) enhm1ced hiood ghlC!Jselevels; (13) 

lJlC1-e.<u>erl expression oflJncoupliug Ptotdn 1 in ~ldipoc.ytes; (14) enhm1ctx1 th.en.nogen.esis 

in \vhi te ~md hr(;\:\·TI adipose tissue; (15) reduction of phmna trigl yce.ride com.:e.ntr~\ttQn; ( 16) 

decreased circulating leptin conct::n.trat.ion; (17) UJ:H·cgulation of insulin receptors; (18) 

eJlhance.d glucose u.ptuke; 0 9) retht'x~d adipocyte hyperplasia~ (20) reduced adipoc~y'te 

hypertrophy; (21) reduced rates of conversion ofpreadipocytes to <ld.ipocytes; and (22) 

reduced rates ofhypeq.>hagia~ (23) ekvated circulating t·H·11ponectin concentration, (24) 

eJevated ct:~rebrosp.inal t1uid inwUn levels, (25) enhanced islet insnUn mlt.·l\rA. and 1mmHn 

c~)nteut, or (26) enhanced metabolic eftkiency ofinsuHn, 

[00271} h.nmedlate or prolonged admillistration of fon:nuhttions of KATF cha:nnel openers to 

in1nro\-'ed g1vcen1ic cmrtrol, ami !)reventkm ofthe tnmsition fh).n:lJlred.iahetes to diabetes s ~ ~ . r - . 

including some or ail ofthe foUo~.-v.ing t:dlect><: (1) increase in resting energy expenditure; (2) 

in>Ore~se in th.::~ oxidation Q.ff1'~t and fatty achh; (3) neduci:ion in. bk>cd pressm~e; (4} 

produc:.tion o.fHpoprotdn Iipa;~e by adipocytes is redtu::ed; (5) enhm:wed lipolysis by 

adipocytes; (6) exprt:!ssion off~±tty acid synthase hy ~uJivocytes is redum.~l; (?) 
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glyceraldehyde phosphate deh.yd:rogem.l:.w activity· ofadipocytes is w::dtwed; (8) littk or no 

new triglycerides are synthesized a.lld stored b;.t adip<.K:ytes; (9) enhanced expression nLU~ . 

. ~ ~ ' R ' . 'j~ \'D) ' ' .. . . ' 'h ·i ' <' < ' :1' r~(~renergK. · .. ecepKlr \ JJfv:•.~ anct an 1mprnvernem:. ttl tt eat renerg1e u:tn(tl.on m. az rpocytes; 

(1 0} reduced glucose stin:mlated sz~retion t)f insulin b:y p~mcreatic B-ceUs; ( 11) decreased 

ins-ulinemia; {12) enhanced hkK)d glu.c.ose kvels; (13) increased expre~shm oftlnconp1ing 

:P·roteinl in adipo;;ytes; (14) enlmw::ed. them1ngenesb in ~.vh:it.e and brovl.n adipm:>~~ tisstle; 

(15) 1\.'Xluction ofplasm.a triglyc.edde l::;once.ntration; (16) decreased circulating leptin 

conceutratinns; (17) up¥.reg11lation ofimmUn tec<eptors; (18) enhanced gh.K:ose ·uptake; (19) 

tcdu~ed adipocyre hyp(~rplas:ia; (20) reduced ad1pocyte hyr1c:rirophy; {2.1) reduced rates of 

conversion ofpreadipoc.ytes to adipoc,ytes; {22) reduced rates nfhypcrphagia, (23) ele\,·ated 

circul.ating adipmwctin cotlc.entrations, (24) elevated cerebrospinaJ l1uid insu1in levels, (25) 

irus:ulin .. 

(00272] Immediate o·r prolonged a.dtninistratio.n of .fimnulation.s ofKAw channel openers to 

.hmnans or a.nima!s that are at risk for my\K':ardial in.farct, or stroke or undergoing s.urg1z~aJ 

procedure that restores bklod fbvl to heart or bmin results in hr~proved thempeutk 

outco.mes post-surgieaUy, or foHovdng the oc:Gurre.nce of myocardial inilrrct or stroke by 

im:proving the sw:".dval of tissue after blood f]o\v is restored, reduced stu:n.n_ing .of tissue, and 

altedng the nature of the infhmmatory n:~sponses, 

[00273] 1-'hamuK.eutk.al fhrrnulatiom; as provided herein <~.re desig11ed to be used in thz:~ 

treatm~~n.t of obesity, hypedipide1.11ia, hyp~~rtension, weigl1t mai:ntenm-.ce, t:ype 1 diabetes, 

predia:be,tes, t_ype H diabdes, or ~my condition \vherc weight loss, reduz~tio:n in circulating 

trigl;,tcerides or beta cel1 n:~st contrib1..rtes to therapeutic ouh:mrnes {.1crovide B:ir a range of 

critic at changes iu phatrnacodynamic and pham1azx~kinetic .responses to administcrt~I doses 

ofKxrP channel ope,ners '\Vhich changes inchde on.e or more nfthe ibllo\ving: (1) exHm-ding 

the pharmacodynamic effett of an ad:rni.dstcred dose to g1·e~tter than 24 hours as me.asuted 

by the suppression of insulin s<.>c.retion, (2} provkhng fbr substantial uptake of the active 

pharr.naceutical ingredient in the s:ma11 intestine, (3) pnwid1ng ibr suhstan.tial11ptake of the 

active phanna<:etlhcat ingredient in the large intestine, (4) result in kn:vered C1nax versus 

cth'1'~.nt oral suspension or capsule products for the s<trne achnin.istered. dose of active 

pharrnac[:utk~aJ ingredient, (5) pr.<.rvide fi:Jr circn.lating concentrations of unbotmd active 

phm:r.nace:utka1 ing:redient abcrve threshold concentratkH:ls for 24 or rno:ro hou.rs frm:n. a 
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ind:ivid.uaJs as compared to existing capsule fhntmlations, 

{00274] P'han.naceutical co~.funnulations o.fthe current invention de..<>igned to treat a range 

of C(lllditiom in hu::tlUU1s and anir:nals in<:.:.lude the com.hinatk.'>n of KATP chmmei opz~ners V•l.ith: 

.IT) 't dh.l:retlc t .. ·n ~~ d1·ur' that low·~rs h!O''"l pre"sn·•-~' t-:r)· ,, .-~•-><n ·t·1·~·~j· S1lt'lr\fC!'\~'e" '"''l~w.,t;t,. t4·.J" ,, 
.\,..._ J,. ..... • ... :- \""'"'l ,. . ._ .:,..~ ._ _ ¥'i<t.-..\.l.: £. "'·''"' .... ~~u.s..v::or \~. ({- d.,,~e:- A~ .... -·"t"'.i~' . ..... -, ~,) .(.."':t~l~"' ~~-v:- \ o:.c.-

caunabinoid receptor antagonist, (5) ~~ dru.g that su:ppresse:s that action of gastrk: lipases, (6) 

ari.)'' drug that is used to induce \Veight loss, (7) a drug that k-;,vers cho.1eskro1, (8) a drug that 

kn:ve.rs LDL bound dwh)sterol, (9) a drug that improves insulin sensitivity, (10} a drug that 

h:n:proves glucose utiliz:atiz'.Yn or uptaJ<::e, (11) a drug that reduces incidence of atherosckmtic 

plaque, (12) a dn.tg that reduces ini'lm.nmation, (13) a d!'u.g that is antidepressant, ( 14) a drug 

that :is an anti .. epileptic, or (15) a dmg that is an anti-psychoth:1. 

[002751 Tn:.:ain1e:nt oflrmmms or at>:h:nats. t!fthc: current invention nsing plu.l.mlat~eutical 

fom1uhrhons of KAT? dun.md opene-rs result in reduce-d incidence of w:lverse sidt~ effeets 

including but not 1hnited to edema, fluid. retention., n.~duced rates ofexcrdio.n of sodium, 

chloride, and uric ac.kl, hyperglycernht, ketoac:kklsis~ m.u.lsea, vnrnitin.g, dy~speps1a, ileus and 

headaches. These reductions in frequency of ad·verse sidt:~ ~;.~Jti~~ts are achieved by: (1) 

in1tia:ting dositw, ofindlviduals at suhtheranentic doses and in a step \vise tnanner .h1crea.simx 
- v • • -

the dose daily und! the therapeutic. dose it> achieved wht:~re the nmnher of day~ over vvhich 

the st~~p up in dose is dt'ec.ted is 2 to l (l, (2) ust:: of the 1ov,rest eiTectiv•;; d>.Jse tD achie•.,re the 

desired therapeutic efrbet, (3) use of a phar.rnacetltical ihn:nulatkm that dela.ys release of 

active until gastric tnmsit is cC!mp1ete, (4) use of a pharmaceutical :t"<::rttrni!atio:n that delays 

that: results in lo"~.ver circu.lating peak drug levds as. cotnpared to an in1mediate release o:mi 

suspension. or capsule tonnulation fbt the sa:tne ad.n1inist~~red dose, and (6) opti.rnil:ing the 

timing of administraticm of dose within the day an.d rebtive to meah 

{001:76) Treatment of patients suffering fro:rn Prader Willi Syndn.'Jme~ Froelich's syndrome~ 

Cohen s:yndrome, Sumrnh Syndron:m, Alst.ro.m, Synd:ron}e, Bm:iesen Sy11dmme, Bardet­

Biedl Syndrome, and hyperhpoproteinen1i& t:ve 1, TI., lll, <.Uld rv· with the CU1Tent inve1J.tion 

Iu<ing phannacentical .tbrmulati.ons ofK,!'\TP chan11el op<:mers result in .some or all ofthe 

f·oUowing therapeutic outcomes: (1) \Y(~ight loss, (2) rr.du,~ed rates oh>..-'eight gain, (3) 
' - "l. 't' -- . . ' ' ,.,) i. '' 'd. f' < • ' 1 ~- ' mnh:~r :i:(m o.t ttype:rpnagw, ~:<t .. rer ucetl l!Kl. ence o . unpa:tred g:tucose to erance, pnx1Hlodes 
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or diabetes, (5) redit~::~;::d incidence of congestive heart failt~re, {o) reduced hy})ertensbn, and 

(7) redrwed rates of an cause rnortaHty, 

{00277] Treat1nent of prt.'(liabetic subje()!J:< \vith the current hYvention using phmmaceutical 

f3Jtmulations of K..\T.i:' channel openers result in some or an of the JbUuwing therapeutic 

outcomes: (1) \Veight loss~ (2) r<.'.~stonltion ofnom1al glucose tolerance, (3) delayed ratt::s of 

mon~aJity. 

[00278] Treatment of dia:betic subjects 'Nith fh{; c~ltrt)nt invention using phannaceut:ic~li 
l' 1 ' ,, !:.·· 1~ 1 1' . 'l - t f' '1 . ' l' ' . Ionrm at1ons ox AATP C·uRm1.eJ openers resu t w sorne or ah ot tne m. mvmg t 1era:pemtc 

progresskm of dia:betes, (4) itnpttl'~·'e:mc~nt<i in glucose tolerance, (5) reduced lrype1tension, 

and (6) Jeduced ratc~s of aU cause mortality. 

[002791 Co~administration of drags \'lith forrnulations ofKATP channel openers in the 

invol."ies the ccH.~.dminii:~tratirnl of a phanna.ceuticall y· acceptable f!Jm:tu1atiot) of KAn' 

channel openen~ with ::n1 ac.c.epta.bk fon:nu1atkrn of: (1) Sibntnrn1ine, (2) orHstat, (3) 

Rimo:nabant, (4) a drug that is an (;tppdite :-::u.ppressant, (5) a:ny drug u.sed to induce weight 

loss in an obese or overweight individual, (6) anon--thiazide diuretic,. (7) a drug that lo'-vers 

cholesterol, (S) a d:rug that raises HDL cholesiexol, (9) a drug that lowets LDL cholesterol, 

(10) a drug that lo'i·Vers blood pressure, (11) a dwg that is an <inti-depressant~ (12) a drug that 

improves in.s-uli:n S(.ms:it1vity, 0 3) a drug that improves glucose utHizat1on and uptake (14) a 

drug tl1.at is an anti--epileptic, (15} a d:mg that. is an antHnilarnmatory, or (16) a d.rug that 

krv,:ers cin~:ulating td >-)1'-'t:eddes, 
<Y (":) J 

[002801 Co-adm..inistri:itinn of d."'llgs 'With thrmulations ofK,1.:rr chan>'1t~1 openers in the 

trea1mcnt or IXt:~venHo.n of\veiQ.ht ~ain, dvs1ipidernia. or imtmired glu. cose tolerance in 
~ ~ . . ~ . ~ 

s.uhjocts tre;:lted ·with antipsychotic.:> dn.tgs hxvoh"e the co-administration of a 

pharrna<:eutica11y a:cc.ept<ibh.~ ionnu!atkm oflZ.\TP eharmd openers with m1.acceptahle 

f<mnulation of: lithium, carhamaz{:.pine, valpr(1ic acid and divHiproex~ and lmnotrigine, 
' • ''l . . c: ' ' ' ~ ' 1. 't • ' l d' antmepressant.s general y classn.rea as .monoamme oXK!.:tSe muimh.Rs m.c~u- n1g 

isocarboxazid., phenelzine sulfhe and t.ranylc:nm:rmine snlfu:u.~, trlcyclk a:ntidepressants 

induding doxepin, c1mrriilrarnine, ar:nitripty line, rnaproiHne, d.esiprmnine, nortcyptylin>:::, 

des:ipra.rnine, doxepin,. trimipramine, imipramine and prDtryptyline., tetntcyclic 
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ant.idepressa-~ts including mian.serin, mirtazapine, m.a:protiline, oxaprot.Hne, ddequat:nine, 

lcvoprotllm,~, trinuc&bine, setipti1ine, lortabhne, a~!.lprm:nin:e, fii:rtazaplne maleate &"!d 

pirlindole, and m~~}or tranquilizers and aty;?ica1 zntipsychl)tics including palo.proxid~)l, 

perphen.azine, thioridazine, risp.;.:rido:ne, doz.apine, ola11>~a:pine and chlorprorna:.-:ine. 

[00281} fu o.ne embodiment, a KArP channel opener is ndministered to an overweight or 

omtrolled release formulation or a tmnsdermal fbr:n:mbtion o:r an intnuwsal :t\.")n:nu1ation to 

reach and r.naint~~in the threshold concentration requirt."d to tneasrmtb1y reduce fasting 

insulin levels t~w a prolonged. periotL Preferably the Kt:11:- chan:nd opener t1rrnmbtion 

preferably by at least by 40%, tnore preferably hy at least 50~··-G, more pre.ferab1y hy at ieast 

h:y 60% more preferabl::,r by at least by 7(}0, . .;:., and .m.orc preferably by at least 80%1. Fasting 

insuhn levels are c.ommody· measured ush1g the glu<:ose tolerance t>:.:st (OGTT}. After an 

crvemight fast, a .Patient ingests a .knovvn anwu:nt o.f glu.CQSC, InitiaJ glucose levels are 

determin<.:d by .measurhg pre-test gluc.o~>e 1evds h1 blood and m·ine, Blood insuhn levels 

are measured. by a bkKKi is dra\v every hcmr after the ghwose is consuro.ed for up to three 

hours, In a tasting glneose assay individuals 1vith plasma glucose v~!lues greater than 200 

t002811 In another embodiment, <1 KATI' channel opener is adrninist~:red to an c>Vt.~r,vr:ight or 

oh·ese individual as an oral suspension, l:tr an imrnediate n:llease capsllk or tablet or a 

contro.H-xl release tbnnnlatiorl. nr a tr.ansdermal fon:nulath.>n. or an ):ntnm.asa1 ibrmu..lation t<) 

prolonged period. 

obese individual as <m oral suspension, or an im.rnediate: rek,<lSe capsule {Jf tablet or a 

controlled release formulation or a. transdcnna1 formulation or a:n i:ntnln<lsal. fr:.nnulation. hJ 

reach and tnaintain. the threshold conct~ntrntion required te, eh::vate resting energy 

cx_pen.ditnn~ for a prolonged period, 

[00284] In auoth~:~r embodhnent, a. Kxr9 chat1t1el opener is administered to .:m ovenveight or 

obese individual as an oral suspensi(:nt, or an immediate rdease capsuJe or tahtet or a 

controlled release fonrmla:tion or a transdennal fbrrnuhtion or an. intranasal tbnn.nhtion to 
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reach and maintain the tbre.shold G(H1Cet1tr.:H:km n.:~quired to elevt:tte ±at and fatty acid 

o.xidation ihr a pmlungexl period. 

[00285! In another ernhodirnent, a K,~w channel opem::r is ad:n::tinistered to an obesity prnn.e 

individual as an m'al :m.spensio:n, or an inm:1ediate release capsule or tablet or a controlled 

release form.u1ation or a transderma1 fonnuhHon or an inttanasal.fbnnulation to reach and 

maintain the threshold concentratio.n required. to Induce \Veight loss f<:lt a prolonged period. 

{00:1:.861 In <tnother ernbodiment, a K.-uP channel opener is administered to an obesity ptnne 

in~:Jividual as an oral suspension} or a~1 itnm.ediate rekase capst~k or tablet OI a rontroHed 

release fonnu1ation >X a tnrnsdenm~llormub..tion <Jr an in.tranaMl ibnn~1.lation to reach and 

obese indi'vidu.:'l as an oral suspension, or an itniilediate release capsule or tablet or a 

controlled release f<.m:nulatio:n or a transdenn:a1.t1mrmlation or an intranasal fm:rnulation to 

reach and maintain a. drug concentration above the threshold. concentration reqnirzxl h) 

induce wei!!ht loss ih:r a. 11rolnrmed. 11eriod. 
~ A - 1 

{00288! ln. another emboditnel1t, a K,.,:1F Ghm:me1 opener is administered to an uver'\.veight or 

ol'les{~ individual as an oral suspension; or an imm.ediate :release capsule or tablet or f< 

contro!k~d release tbrrnulation or a tnmsdennai ft}l1nttbtion or m1 intnmasid fon:nulation fl.x 

a prolonged perk>d of time to reduce body :fat by r.note than 25%, .more preferably hy at least 

obese individ:ual as an oral sn~'>1)ension~ or an irnm:cdiate :rdease cap:mle or tablet or a 

txmtrolled rde~t.<se formulation or ~t transdennaJ fhnnuJation or an intranasal fcn:mnlatiml for 

{00:290] In another embod:.itr.u;;nt$ a K,,\T:I' channel opener is adrn.ilrhitered to an {J'Verweight or 

obese individu.aJ as an >na1 Sll&'pe:nsion, or an immetiiate release capsule or tahld or a 

G{mtrnHed release .fonnulation or a tnmsdennal fo.m:1ulatinn or an i:ntnmasa11bmm1atkm for 

a prolonged period of th:ne to reduce viscent1 t~~t depots and other fai deposits, 

{00291} In ~tnnther embodiment, a KATP Ghannel opener is administered. to a 

normoimmlerni.c ovenveight or obese individual as nn oral suspe.n.sion, or an inunediate 

reiense cap:m1e or tablet or a Gontro11ed releasfl t'brmuht.knl or a transde.nmtl. fon:nulation or 
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an intranasal formulation to nmch ftnd maintain a drug concentration ahovce the thn::shoki 

concentration required to induce \Vdgh.t loss f!.)r a prolonged periO<.L 

[002921 In another embodirnent, a KATl' channel opener is admin.isteted to a prediabetic 

in.dividmt"l as an oral sus:pensinrt, or an irnmediate release capsule or tablet or a controlled 

tdease fbnm.tlation or a tn1nsdennal formulation or an intranasal i'Or.n.1ulahon to reach and 

maintain a dmg cotK':1~nttatinn above the tbres.hold concentration reqtrh:ed t'-1 prevent the 

:im:lividua1 as an t1ral suspension, or an imrnedia:te rdeast;.~ capsuk or tablet or a contm1led 

release for.mulahnn or a transd.ennal Jbnn.u1ation or an 1ntranasal .fonuulahon to reach ::md 

[00294} In another emhod:imen.l~ a single dose of a pharmaceuticaliy acct-:ptahle formnhttion 

of a KA,Tl' ch~ntnei opener is administered. to an indh·'idua1 in need thereof that results in 

circulating conctm.tratiou of <'J.Ctiv·e drug sut11<:,ie.nt to diminish the se,cretion of insulin for 24 

or rnore lmu.rs. 

I"At\"''S\.e"l I '"l ' 1' . i . "1' t 1' ,, 1 ·' l:' J'-vv:.0,7;..~j n <UlN 1er ennx)t u:nem, a J.ll1annaceut1C~l ry accep a ;1e .ronxm anon o.l a '>.AT1' 

channel opener is administered >)Vt:r a prolonged basis to an individual in .need tben~ofno 

more than (Jw;;e per 24 hours that results in circulating concentration of adive dmg 

suflkient to d:irnjnish the secretkm ofim.mlin on ~'l, cot1tirmnus basis. 

[00296} In another embodiment, a single dose of a pharn:wceutic.:tlly acceptable fornmlatkn1 

of a KATP channel opener is administered to an individual in need thereof that results in 

drcuhtion for 2.4 or nmre hours. 

channel opener is a.dn .. 1inhtered over a prolonged basis to an individu.al in need thereof no 

tnore than onc.e per 24 hours that results in circulating concentration of active drug 

sufficient to elevate non-esterified fatty adds in circulatio:n on fi c\..mtimwus b;;~sis. 

[00298} In a:.nother er:nbodiment, a single dose of a. pha:nnaceutit~<'l1ly acceptable fi1rn1ulat!ou 

of aKA ::r chruuwl opener is adrnlnistered to an indi vidua1 in m:::ed tht,re~)f that results in 
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circn1aHng conc:entration of active drug sufficient to treat hypoglycernia in eirc:ulahn.n for 24 

or more hours. 

[002991 In another exn.bodinwnt, a phannaceuticaUy acceptable tonnu!.ati<)n of a KATP 

channel opo:.mer is administered O'Ver a prolonged basis to an. imlividual h1 need therez)fno 

more than ;:mce per 24 hours that results jn circulating concentration of active drug 

sufHcient to treat hypoglycemia. on a continuous basis. 

{00300] In another enibndiment, a pkmnaGeutkaUy acceptabkl :fbrmulation of~t KATf' 

channel opt~ner is administered over a prolongt~d basis to an individn.al in need thereof 1~0 

rnore than. onc:e per 24lwun) that restdts in circul.ah:ng eoncenlratinn of active tlrug 

1 ' , d ' , ' J ' I .. , '. 'd . . d ' ~ c.\l.ann~~i opener 1s a· rnrmstereu over a pro onged 0as1s to <.HI mmv1 mu m nee· tn.ereot no 

more than once per 24 l~l(l\.tn~ that results in circulating conce11tratkm of active drug 

s1.rl:'i'ide.nt to maintain weight on a continuous basis, as it is preferable to maintain '<veight in 

an obese 1ndividua1 onc.e some 'i.Veight hns has o'xmrred ~~,then the alternative it1 to regaitl 

weight 

[00302} In another embodiment,~~- pharrnaceutkaUy acceptable fommlation nfa K-A-n' 

channd o1x~ner is administered n'<-'er ~t prolonged basis to an individual in need thereof :no 

1nore than once per 24 hours that rmm.lts in circulati.ng concentratix.u1 of active dxug 

sufBdent to redu.c.e drcu1ating triglyceride levels 1Jl1 a ct)nti:nnous basis. 

[00303} In another enibodirne:nt, a singk, dose of a phattnaceuticaHy acceptable f()nnrdation 

of a Kvn· channel opener .is administered to an individual in need tht~reoJ'that results in 

circulating conc-entration of active dntg sn.H1dent to redtKe or prevent ischemic or 

reperfusion ir~jury in circRlat1on fbr 24 or more bom1:1. 

[00304! lu a .. nother embodirnent, a phmJnaceuticall)"' acceptable fom1ulatio:n tJf a KAT~ 

ehHnn;;,:lt.-rpener is adrninisteJ·ed over a prolong~xi basis to <±n individual in need thereof no 

1:nore tha.t11)nce JH:lr 24 hour~~ that results in circu1atin,..~ c:onceutration. of active drug 

sufficit"::nt redltce or prevent ischexnic or repe.rfhsion injury on a continuous basis. 

[00305] In annther e:~nbodim.ent, the adverse e.ftl..~t.s fteque:nc.Y oftreatment \vilh a KxrF 

channel opener is reduced using a phm111~u::eutica1ly acceptable fc>.t111Uhtion. of tliazoxide or 

its de,rivative.s that. is adrninistewd to a.n i_m.iividnal in need. thereofrm a daily basis in which 
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the flrst dose is known to be subtherapeutk. an.d dajly dose is subseqw.mtly .incrensed 

[00306] ln >·nmthet emb;:1dimeut, the ad\·'(WSV effects f}equeucy of treattne.nt \Vith .a KArP 

cbmnd opener is reduced using a pharma.c~:tltkall ':/ acct.~ptab1e fommbtion nf a K.tsP 

channel npener that is ad.rninistered to au indiv.ldua1 in need tht.~reof on a daily basis in 
l·. 1 1 . ' d' . . . 'I •' h " ' t' ., . . ' .. \VtllC.I tie aet1V() mgre 1em lS not rcs:ease .rrom t e :tnrrmua wn untu gastnc tmns.n 1s 

cc,mplete. 

channel opener is reduced using a phannaeeuticall)' acceptable fbmmlabon of a KATP 

channel opener that is mirnh1ist<:lred to <tn i11dividual in need tllereof on a daily basis .in 

\:Vhkh the active ingredient is not release from the fon.nu1ation until gastrh:} transit is 

cor.npkte. 

channel opener is red:ueed using a phm:n:l.m~euticaUy acceptable fm1nulation of a KAT!' 

dumnel opener that is ad111htistered to an. individual h1 need thereof ()11 a daily basis in 

whkh the n1a:x:imurn circulating <:xmcentration of active ingredient .is lo\:ver than vihat ;vould 

be realized by the admiuistr.;Ition t>fthe same dose using an oraJ suspension or capsule 

Jbrmxd ation. 

J003091 In a:nother embodhnent, the adverse effbcts frequency of tr.eatm~~nt with a KATP 

channel opener is redu.ced using a pharrmtceutica1Jy acc:eptable fonnuiation of a KA'TP 

chmmd opener that is ;:ldmin.istered to ::m. individual in need thereof o:n a· d~lily basis in 

\Vhich the fi.rst dose is lcrlO\VIl. to be s:ubther;:tpeutic and d<1Hy dt>se is subsequently incrt.~ased 

stepv{h~e until the ther-.1.peutic dose is rea.clwd~ the active ingredient is :not release .fi:om the 

.formulation until gastric tra:ns1t is c.on1plete. HtKl in w'hicb the rm~xinmm circulating 

<.xJncentration of acti "/e ingredient is kr'<·'le:r than \Vhat W\.mld he realized b.Y the 

administration of th<:o same dose :using an oml suspension or capsuk fom1ula.tion. 

{00310! In another emb<Jdiment, the adverse en;e,cts frequency oftreatment ·with a KA:rP 

chan.nd opener is redu.ced using a pharmaceutically acceptable Jbrmulation of a K.AJf' 

a '1 , . • 1 , l l. ·~ d . ~ . . .. t. , i . , i :~ '1 , . , a n<n ·y na~ns m w '.tH~·ll t se ilrst ,. ose U5 Kno\vn t(l t)e sulJhlempeutg; m1t\ u.ally Gm;e 1S 

subseque.ntly· in.creased stepv..tlse until the therapeutic dos~: is reached, the active i:ngrtxlient 

is not release. fmrn the :fnrrnulation until gastric tra;nsit is cosnplett~, in which the maxinmm 
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adn:.1inistration ;:sf the sa:tne dose using an onll suspension (lt capsule formulation, and in 

which the maximurn dose is less than 25 tXJ:~i1n!/dav. ...... ........ .,.. 

{0031.11 ln another embodirnent, the adverse effects f!:equency <Jftreattuent ;,vith a K.:,;-n' 

chmmel {)pener is .reduc(':d using a pha.r.n.w.ce~.~ticaHy accepta.ble .fom.rnbtion of a KATl' 

channel opener that is administered w an overweight or obese individual in 1.1eml thereof on. 

a daily· basis ln which the .t1rst dos(~ i~ kno<\'ll to be subthera:peutk:, and daily dose is 

subsequentiy i:ncre<:!Sed step'i-vise untit the therapeutic dose is nxlchcd, the active ingn::dknt 

is n.ot release fm:rn lhi.: ·f;)mlu1at1on m.rtll gastric tnms.it is complete, in '<Vh.ich the maximum. 

drcnlating concentration of active ingredient is lower than ,:>..,hat \vouid. be realh;ed by the 

U<hninistnlt.inn of the same do.se using an oral suspenskm or capsule fonnulatinn, and. in 

\Vhich tl)e ma:xirnmn dose is less than l .75 tng/kgiday. 

!0031.2} In another e.rnbodiment, the tre~rtment of an ovenveight or obese indi<.ridua1 is 

optirnized .t<:~t \Veight loss by· a.dmin:istration ofa phann.aceutka.Hy accepta.bk ion:nulat.ion of 

-.. ' .• '1 4 ' ' $...' 1 tl 1 i~ fl t' ' 1' . ., a. i'>-. ..>,w cn<lUnel opener once per ""· .now:s m '~'hie 1 . .le re ease o. · , lt.\ ac tve tn.g,.t\X!lenr trom 

tht~ thrumlatio:n has been modif1ed to pro-vide near %:ern order release .fbr ~lt least 12 hor.trs. 

{00313] In another ..:miboditnent, the treatment ofan ovenvdght or obese imlividualis 

optimized .t'br ~;ve.ight k1ss h~:l a.dmi.llistratio:n of a pharmaz.~eutically acceptable fonnuhtion of 

a K,,.,TP channel opener once p~r 24 hom-s .in \vhkh t1e release ofthe ~1dive ingredk::nt from 

the fbrmulation bas been otnodii1.ed to provide .near zen:> order rdease f~;.r at k~~st 18 h(Jllrs. 

[00314] b ~moth{:r e.n:~bz.Khrnent~ the treatment of an overweight or obese individual is 

a K,up chan:nd opener om:.:e per 24 hours i11 \Yhich i11e release ofthe ~chve ingredk:J.1t fro:rn 

tbe for.n:rulalion. has lxxln modiiled to provide a dsin.g dntg concentnttion in cht:u.lation I!.Jr 

adeast 12 hours, 

(003151 In another ernbodimen.t, the treatment of an overweight ;:Jr obese Ln.d:ividua1 is 

optimized for \\'eight l(lSS by ad:ministrat~n.n of a. pbm:naceutka.Hy m:cept~~ble fm:tnulation of 

a K'\Tl' channel ()'pener m:we per 24 hours in w'hich the releasz~ nfthe active ingrtxlient f!:orn 

the iorrnula.tio.n has heen1nodified. to provide a rising drug concentration in circulation for 

at least 18 hours, 
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{00316} In a:noth:er (~I.nbodiment, the tre;:ttrnent of an oven,veight or nhese individual is 

optimized few ""'''eight loss hy ~uiministration o.fa ph.arn:utceutica11y acc.epbble .fb.rrnulation of 

a KAT? channel opener once per 24 hours in \vh:ich the release of the active inb'Iedieut fl'Om. 

th~~ fm:rnulatio:n has been modit1ed. to tnatch the pattem o.fbasal in.sulin secretion. 

[00317] In another emhodim~nt; tht~ adven;e. ef:Ji~~;.~ts irequency of treatment wHll a KA-rl' 

dnmnd opener is reduced using a pharmaceuticaHy a<.x:eptable .fom1ulation of a K,~;Tp 

cbamwl opener that is administered to an obesity pront:~ i.nd.ivid1ul1 in. need thereof on a dally 

basis in \\thich the .first dose is h1oW11 to be subtherapeutic a:nd daily dose is sul:~sequently 

increased stetH"lise until the therapeutic dose is readwd, il"1.e a.ctiv<.~ ingredient is U11t rekase 

fn\nl the f.brnxnlat:ion until gastric transit is cornpiete~ in \\th.ich the :maxhnmn drculating 

concentration of t.~ctlve ingredient is lo',ve.r than vlh:at "'.vou1d be :realized by the 

admin.istratkm of the sarne dose \}sing an oral suspension or capsuk Jbrmulation, and i.n 

channel o_peuer is reduced using a pharrnac.eutkal.iy acct.~ptable forrnu.lation of a KAr.f' 

channel opener thai is administered to an obesity prone indivk1n.a1 in need. thereof on a daily 

from the .fbmmlation until gastric transit is cor:np1ete~ in \vh.ich the 1na.:xhnum circalatin .. ~ 

con(x~.ntr-ation of active ingredient is knver than what wo1.ll.d be realized by the 

administration of the san1e dose using a:n. oml suspension or >X~psule Jbrn:xnlah;,'Jn; and in 

>:,vhich the .roaxirxmm dose ls k:ss thkln 1:75 m.g/kg/day .. 

{00319] In another t;mbofhmentl the t:reat:rnent of an obesity prone individual is optimhed. 

.fbr \Veigbt nJaintenance by ad.rnia~stration oJ"' a phm11H1c:eutica1Iy acceptable fommlation of a 

KAT? channel. op<.~ner once per 24 hours in. \V.bich the release of the a.<.otive ingredient fwm 

Jbr w·dght maintenance by administration of a phannacemicaHy acceptable ft.>r.rnulation o.f a 

KAT\' chmmel opener once per 24 hours in \vhich the release ofthe active :ingredient from 

the .Kmntllatinn has been nwdified to provide neat zero order rdease for <tt k.H.st 18 hours. 

[00321.! In another embodiment, the treatment of an obesity pro.n.e individual is optin1izt~d 

for '1-Veight maintenance b:y tHlminist.mtion of a. phar.maceutically acceptable f:o:.m:nulation of .a 
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K.~.Tl' chmmel o-pener once per 24 honrs 1n W1lich the re1ease ofthe active ingredient frotn. 

the ihnn.u.hltkm bts beeJJ. mmlHied to pmvi.de ~t rising dmg comxmtration in circu.ladou for 

<1t least 12 houn". 

1003221 In another etnbodhnent, the treatn:~e.nt of a:n oht.~sityprone ind.h·idual is optirnizt.:d 

f' ' 1 . . t. d . ' ' " l' ' 1' . l·J ... ' . ' f or we:lg rt mamrenance l)}' a mm1stratwn ot a p 1a:r.mace\.tt1ca iY acc.eptat). e *onm!latm.n. o. · a 

at kast 18 houm. 

[00323] In zmother emboditnent, the tn:m:tment of an obesity prone in.di'vkhm1 h;; npti1ni'zk'd 

for >veight .rnaintenance hy admini::::tratil.:m of a phar:rnaceutica11y acceptable ihm1nh1tion nf a 

K,\Tt· channel opent.~r once per 24 hours in '>vhkh the rekase of the active ing;nxht.Tl.t fnxn 

the formulaticm has been modified to .matc.h the .Pattexn of ba2al :h.tmlin secretkn.L 

1003241 In a.w:.lther e.mbodiment, a pharrnaceutkally acc~~ptable formuhtkm of a KA'TI' 

l < • i ' ' ' J ' •:!... ,, ' l ' :!... ' l. ' ' ' ' 1 ~ c 1anne1. opene-.r lS co-Ht rn.lrnsterC{i vvm.t smutramme \{) an nverwe1gut or t10ese mtllV.H. tuH to 

induce weight loss. 

1003251 In ~~nother embodiment; a pharmacenhca11y acceptable ft)rnmlati9n of a KATP 

c.hannd cmener is co .. administered with orlisU1t to an overweil!ht or <:ibese im.lividtm1 t{l . A . ' . W . 

!.mH:Z6J ln another embodiment; a phannacenticaU)r <:~.C(~eptable f!.:n:mulation of a KA-rF 

chru:rnel opener is co-administ~:.'lred '<'Vith tlmonabant to an ovenveight or obese individuaJ to 

[0032.7} Iu another em:bod.h:nent; a ph~n11mceutieaJiy ~tcceptabie fon:n.ulation. o.f a, K·\TP 

indjvidua1 to indu.et~ \ve1ght loss, 

[00323} In a:noth(:r em.bodinle.nt; a phan:o.aceutk~1.Hy ~lc~~eptabk~ fom1ulation of a KATP 

c.h.<Umd opener is co .. a.dmillisten:!d \\-'ith an anti-depressant f(J an (;'l=Vel"Weight or obese 

inthv.idual w indu~;e weight !oss, 

[00329] In an.other embodiment, a. pha:rmaceuticaHy acceptable ~fi:mmtb:Hon of a KATP 

channel opener is eo-admi.llisten.~d VV'ith anti-epileptic t'.3 au twer;veight or obese individuat 

to induce \-veight loss, 
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{OHJJO] In another ernbndiment, a plmrt.nacentklally <~t:~cq)t.1.ble fonnuhttio.n of a K,t11' 

channel opener is co~adxninistered with a non.cthit~:ide diuretic to an overweight or obese 

individual to indue~: \Veigh:t loss. 

J.!W331] ln. another embodiment, a pha:nnaceutkally acceptable .ft)nn.ulation of a KATP 

chau:ne.1 opener is co~administered with a drug that ind:nc,:s l-Veight loss ·by a met:ha,.~ism that 

is distinct from dia~~oxide i'O an ovm-svdght or obese individual to induce \-Veight loss, 

.(00332}1n another ernbodJ.tnent~ a pharn:1acetltic;:l11.Y acceptable fom1uhtion of a K.;\'H 

chanmJ <:1pener is C(Hl.dtninistered 'Nith a drug that 1<:Y\Vers blood pressure to an ovenvdght, 

obesitypront~ or obese h1dJ>lidw.d to induce ·weight loss ~'tud treat obesity asso,~i~tt!i:d 

corm.1rhidi t:h::s. 

[003331 h1 mmth<:::r emhodh:rwnt, a ph:an;naceutically acceptable :tbn:tnl1atk)n of ~t K,-\J'f' 

chan:nel. opener is co"administeted '-Yith a dmg a drug that lowers cholesterol to an 

tYver,:vzlig1lt, obesity prone or obese individual to induce \veight 1nss and treat obesity 

associated c.omorhid:Hies, 

1003341 In mH.Aher embodirnent, a pharmaceutically ac(~epta:bte fottnulation of a KATF 

Ghannel opei1er is ct'H.~dministered with ~~- drug that raises .HDL associated dlol~:.:sterol to an 

OV'Z~nveight, obesity prone or oht$e individual to 1ndnce v<leight loss and treat obesity 

Hssoci<.~ted cornorhidities, 

[00335} In anot11er enibodirnem, a pham1aceutka.Uy ~>cceptabhs f<rnnubtion of a KArl' 

channel opener is co--adtuinistered W'ith a drug that intpro-vc~ insulin sensitivity to an 

ovenveight, obesity prone or obe-se incli viih.ud to iJ1.dnce weight loss and treat obesity 

HSS{)Ciak.d comorbfdihes. 

[00336} In another t'.:mbodhnent, a pharmac'~1.ltical1y acceptable fonrn.Ila:honof a KAT!' 

channel opener is c<>-administered '>vith a an anti-infla:n:n:na.tory to an {JVer\Yeigi1t, nbesity 

prone or obese indhtkluai to ind:u<.:e \:<.'eight 1o8s and tn~at obesity MS{}Ciated C()morhidiht~s. 

{00337] In another emhodirnent, a pham1;.tcenticaUy accept<~b1e fonnulatio.n of a KAT!' 

charmer op0t1er is co-administen;:,d 1-vith a dmg that lm:vers circ:ulating ttiglycelides to an 

over,veight, obesity prone or obese individtud to induce "veight loss and treat obesity 

assnchtted comorbidities. 
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[003381ln anot:be.r crnbodimerri., KATl' channel openers ar~ <~o-fhnnulated with sihutrmnine 

in a phm1m'\ceuticaHy acc.eptahle f\)I11lu1ation that is adm.inistered to an oven:veight, obesity 

prone Clf .:.:ibeRe lndividn.al kl induce \\<'eight loss and treat obesity-associated co-Inorhiditi.es. 

[00339!ln ~n1other embodiment, KA1r channel ,;,)perwrs are co .. formulated with orl.istat or 

other <'>dive that s1rppre.•sses the action of gastric Epas:e-s: in a phanm~ceutkally acceptable 

Jbrrnl.!.hrtion th~ll is ad.1.ninistcnxl to a:n ovenveight, ohes.ity prone or obese individual to 

induce weight loss and. treat obesity--assodated co~·morbiditles. 

thiazide diun:~tic in a pharmaceuHcaUy ac;;;eptable :fon.nula:tion. that is adrninistenx~ to an 

oven-veight, ;::1besity prone o:r obese individual to induce \Veight loss and tteat obesity­

associated co-rnorbiditk~.s. 

[00341} In another em.bodimerlt, K>..T~ >~haund ope-ners are co-Jbn:n-ulated \vitb. an appetite 

suppressant 1n a p1mrrn.ac{:utica.1ly acceptable fonndatkm that is adrninistered to an 

overweight, obesity prone or >Jbese individual to induce weight loss and t~;at obesity­

associated tXH.n.orhidities. 

{0{)342] In another ernbodiment, KAT!' channel openers. are r .. o-.H)rnrabted w1fh a 

cmmabinoid receptor antagonist in a pharn:wcellticaHy acceptable funnub.tion that is 

<Kh.n.inistr<red to an ovenveight~ obesity· prone m: obese individual t·o induce W'dght loss and 

treat obes.ity~-aBsocbted. co--rn.o-rhidities. 

[00343] hl another embodimt'mt, K_,;:r.P channel openers are co·-fonnulated \Vith an anti-­

cho1~tere.rnic active in a phanuaceuti<.~.lilly accept~~b1e formulation that is ad.min.istcn:~ tu art 

{fl/tmvdght, obesity prom~ or <lbese- indi'vidua} to induce \\-'eight loss and treat ohes.ity-­

assoc.iated c-o-morbidities. 

!.00344] I11 another em.bmiiment, :K,.>,TP chan.nel openers are co·--fo:rn:rulated. wiU1 a:n 

antihypertensive active, in a- phar.mace:utkaUy acceptahh::: kH11mlation that is admiuh~tered t>J 

an ovenveigb.t, obesity prone or obese individual to induce weight loss and ttw1t uhesity-­

associated co-morbidibe.s 

f0034Slln another embodiment; K-'.TP channel openers art~ co .. fbnnu.tated with an insulin 

sensitizing active in a pha:r.maceutical1y aec~:.'Ptahk fom1uhttion that is administered to an 

ovt:.:nveight, obesity prone or obese lndi·vidtm1 to induce \Veight loss and treat obesity-­

associated co-morbidities. 
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{00346] ln another embodiment, Kxn• channel openers <lre co-.fonnnlated 'Nith an. a:nti­

JnJlarmnatory active in a pharmac:euticalJ;,-' a\x>eptable f(mnulatinn that is adn:J.inistered to an 

oveiV<'eight, obesity prone or obese im.iividti.nl to induce weight loss nnd. treat obesity~ 

assotiated co-rnorhidl ties, 

{00347] In .mxAhe:r emhodimen:t, K,"<TF channel {Jpeners are co-ihn:nuhted ~Nith an anti-

nver'<~,o'eight, ;::1hesity prone or ()bese .individual to induce weight loss an.d treat obe8hy-

associated <X.1-.morbidities. 

[00348}ln another embodh.netlt, KATP ch~mntJ opener~" are co•.i:{)mmbted \Vith an n.nti­

epi1epti<:- active in a phanna.centicaUy acc(~ptahle fonnulation that is adm.it~istered to an 

that :reduces the incidence of atherosderot1c plaque in a pbarm.aceudoaHy accepta.ble 

fonilubHon tlmt is adrninistered to an <rvenvdght; obesity pmne or ohest: indivi<lnal to 

in<lu.c{: \\-'eight loss and treat obesity-associated co-morbidities, 

.&)nrrnbtion that is adn1inislered to an overv-leight, obesity prone or obese indi·vidn:al to 

[OOJSl'l The reduct:km of circulating t:rigtyct~rides in an OV(~J:'\"leight1 obcst~ N' obesity prone 

.individual is achieved by the a:dmhistration of an. effecth-'e an1olmt of a solid oral dosage 

[00352} A solid f:lra! dosage form ofK'<TF cl:wnnd opener can be used to ~tdmhdster a 

individual in need thereofto maiuta1n ··,:veight, as it is preie.rahie to maintain 1veight in an 

obese indiv.ktua1 cmce some weight loss has occurred. when the altm11ative 1s to reg:aill 

ftl0353l A n1efhod o.f inducing loss of greater than 25% of initial body fat in an over\·veight 

or obese individuat \~m1 be achieveJ by the prolonged administration of a solid oral dosage 

form of a KATP dumnd opener. 
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or obese individual can be achieved. hy the prolonged adn.1inistra:tion of a solid oral dosage 

fonu of a K.,\Ti' channel opener 

[ 00355} A method o:f ~nducing loss of greater t.b;,m 75% n f initial body lilt in an ovem•dght 

or <.lbese individual eM be achie~ted. hy the prokmgt.~d. administration of a solid t.>ral dDsage 

tbrm elf'~ KATP channel opener, 

[00356] .A method ofindu~~ing preferential loss ofv.lsceral :fat l:n an <)V<.~nveight 1.:>r obese 

imli·vidua1 ~:.an be achieved by the prolonge<.l ad.min1stration of a solid on11 dos~tge km:n of a 

an <.lver\otei.ght or obese individual can be achieved by the proJonged adtninistration of a 

[003581 The ill'vention -.:vm now· be d(3scdbed. with r~;;.ferew::e to the fn1lo-wing non-limiting -~ - ....... ... ... 
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.EXi\MPLES 

A, fRJ:si~sium AIT.:.;~h£~ml~L~,ctiv%.t9IS.m}taht{mU1?,~;mg_~~tix.lns: 

[00359] 1. Com;oressed Tablet .f<'or.mulati.om 

[00:3-60] Diazox.kle or a derivativ-e thexeofaJ ahout 15-·30<?,.·;; by weight is mixed \-Vith 

h)idroxy·pmpy1 rnethykdlulose at about 55-80'% by W'c:igbt, ethykellulose at abon:t 3~10 

vtt/vo1 % a:nd ma§:.'Uesiutn. steantte (as lubric<1nt) and tak (as g1idant) each at less than 3~-··c by 

V--'eighL The .rnixtuK- is lWed to produce a compressed tablet as described in Roidy et at, 

{NH6:1! A tabkt c-ontaining 100 n:<g of diaz;:1xide or a derivatlv~l thereof\Vi1l also contrtin 

appn:mirmrtely· 4{}0 mg ofhydroxypropyl celluJose a:nd 10 n.1g ofethylce1hllost.t A tablet 

containing 50 mg ()f diazoxide or a derivative thereofv-tiU also C->:Jntain. appwximately 200 

xng nfhydroXy'Propyi cellulose and 5 rng of dhyke11ulose .. A tah1et c:emtaining 25 mg of 

dht;::oxide or a derivative thereof\.vil1 a.lso t.t,ntain apprnxirnately 100 rng of hydroxypropyl 

cellulose and 25 rng of ethykeHulo!.w. 

[00363} Dia:wxide or a der.ivative thereof is encapsulated Into 1nicropa:rticks in accordanc-e 

\>vitl~ vveU known rnethods (sec, e.g. U.S. Patent No, 6)J22,562} Micropa:rtich::s ofbetween 

100 and 500 m.icrons in dhtn:1eter containing dia;wxick or derivative, alone or ln 

C()mbinat1on ".'l..dth one ot n:wre suitable excipient, is lbrmed >.,vjth the assist<mce t:rf a 

gran1.1k;tor and th{lll sieved to sep;:~ra.te. micwpartick~s having the appmpdate size. 

Jvficriparti>~k~s are coated with a thin 111m by :'>pray drying using com:men.:ial irmtrumentatkm 

(e.g. lJ'niglatt Spray Coating 1·1achjne). The thin filrn con1p1ist$ ethykellul!Jstt, ceUulose 

acd-rtte, polyvinylp)'n·olidone and/orpoly::w.rylm:r.1kle, TIJe coatlng solution fot the thin fihn 

may il1C·1Ud(~ a plasticizer \Vh\ch :may bB G<'t~tor oil, dit:thyl p.hth;:tlate1 t1idby1 dtn.l.te <md 

sali(:ylk acid, The c.oating solution may also iudude a lubrieating agent ,.vhich may be 

.tnagnesium stean1.te, sodin.m okate, or JX)lyoxyethyknated sorbitan hmrate, The coating 

solution n:-wy Htrther indud.e an exdpie-nt stwh as taJe, colloidal silica or of a :rnixtnre of the 

f.0tHti4] 3. .Pormualtion ota tableted Form oldit<ZC<-'<ide or a derf;,'ative for controlled t -.l ~· ... .)' 
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[00365} Prior to mixing, bod1 the activ;;; ingredient and hydnJ:1fyJJropyl. rnethy'lcelltllose 

( DOV·/ Tv1ethoc!0.~1 K41'l .P) are l:'lassed thr<HJJ{h an AST'tvf 80 tm:::sh sieve. A mixtm'e is fbrrned .. .:t: I.,.. 

frorn 1 pmi diw:oxide or a. de.dvative there\:!!' to 4 parts hydroX}TJcropyi meth:ylce11u1ose. 

Aftt::~r thorough m.ixing, a sufficient volmne (>f ~n. etba:nolic solution of ethykd1ulose as a 

granulating agent is added slm.vly. The quantity of eth _ykd1u1ost:: per tahkt in tht~ 1lna1 

fon:nu.lation is ;:thcn.lt ! /1Oth pmt. Tk~ n1ass resulting fmrn rnixing the grann.lating agent. is 

sieved tbrough 22/44 mesh. Resulting grm:n.1les are dried at 4\T C for 12 hcrnrs and 

thereafter kt:.'RJt in a desiccator for 12 hotrts at room tetmJera:hm:l. Once drv the m:antdes 
A .t n ~ 

retained on 44 mesh a~ mixed with 15'){, fines (gra,ryttles that passed through 44 1ncsh). 

Ta.k and magnesium stearate are addtx1 as glid:am and lubricant at 2%l of\veight each. A 

colon1nt is also added< The t;:iblets are cmtrpres::;ed using a sing1e punch tablet co:mpression 

that ;orovhlesfbr controlled release. 

{00367] Diazox.kle or a derivative thereof at 2040% >veig.ht is mixed -.,vith 30'% "'lCight 

.hydroxy-propyl methykeHulose (Dm"'' Methoeel KlOOLV P) and 20-40% \~might impalpable 

\vet milled and then d1'ied 12 hours at l.ltl" C. The dried n:tixture is d:r.Y miHed, follovling 

milling, 25~-'!, \Veight ethyk.dh:llose resin is added {))ow Etboce110FP or B:hocd 1 OOFP) 

follo\-ved by 0.5'/·~, 'Weight rnagnJ:~simn stearate. A coiora:tH .is also added. The tahkts are 

cornpres,sed w:;ing a single punch tablet compres.sion machine (Dasbach, et al, Poster at 

AAPS Amma1 Meeting Nov 1 (l-14 (2002)). 

[003691 1'he core tablet is fo-.tmuiated by tnixing either 100 mg of diazoxide or a derivativ~1 

thereof with 10 mg of ethy'lcellubse (Do'.V Eth<:)cel 1 nFP ). or by :mixing 7 5 mg of diazoxide 

or hy mixing 50 m:g of diazo~>: .ide or a. derivative thereof"~;vith 50 I.ng of lactose and. 10 1ng of 

ethylce11ulose (Do\V Ethocel 1 OFP). Tlw core tablets are formed on m1 m.ltorn<lted press with 

co1wave tooling. The compression coating consisting of 400 mg of ethyle.n.e oxide (Union 

Carbide POLYOX 1llSH. (\x'l.gula:nt) is applied a:n.d compresstxl to 3000 psi (Dasbach, ct aL, 

Poster at AAPS Annm~11.Jeeting Oct 26--30 (2003)). 
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{00.3711 Diazoxide or a. derivative thereof is .fbrm.ulated as an ;"JsJr.wtically n::gnlated release 

active drng is assernbled \Vith dia.zoxide or a derivative thereofinto a sen:'!iperrneahle 

bilan:rinate shelL Upon assz~mhly a hok is drme.d in the shell t<) .tb.ci1itate release o.f actlv<.~ 

upon hydration of the hydrogeL 

1na:nufactnnxl as f)lhJ\VS: first, a dia:{;f.IXide or a de.rhr~~tive tbereofz:.m:npnsition is provided 

by b1en.ding tog\~ther into a homogeneous blend ofpolyefl:ry'l.ene oxide .• of diazoxide or a 

derivative thereof and hydroxypn}pyl n:1ethyk(:Uulose. Then, a vnlutne of fk11atuted 

.anhydrous etha:nol weighing 70'}~, lJf the dry rnass is added s1ow'1y •vi.th c<.mtHmous :n:rixing 

over 5 minutes. The ih.~shly prepared. wet g:ranulation is screened. through. a 20 mesh screen 

through a 20 mesh screen, dried at r<KRn temperature for 16 hours, and again screened 

ihrnu.gh a 20 .mesh screen. Finally; the scr~:.~end gnmulaiion. is mixed \'vith 0.5%} >vveig:ht of 

[00373} i-\ hydrogel c.otnposhion is prepan:d as follo\vs: first. 69~·''0 -s;veight ofpoly~thykne 

oxide \Veight~. 25S\) \Veight of sodium chindde and 1% weight ferric nxide separately are 

screened through a. 40 1nesh scwen. Then, aU the screened hlgt·edie'Il.ts are m.ixed w]fh 5%) 

'\Vdght <:.lfhydmx:nwopyl methy'Icelhlosc to produce .a hzm:wgeneous blend. Next~ *t ·volum.e 

of denatured anhydrous alcohol equal to 5m,;;l ofthe dry· .llUl$8 is added slowly to the blend 

·vvith continuous mixin>Y for S rn.hlutes, The .fmshiv prerm:ted \-Yet t~anulation is na"'t~ed 
~ "'' ,._ .... ..... ;); 

ttm:rugh R 20 mesh screen, a1lO\'led to dry at room temperature for 16 hours, and again 

magnesim::n ste.a.ra:te 5 minutes (see LLS. Patent No, 6~361;?'95 by Kuct}'l:lskC et al.), 

{00374] The dia.Z.{lXid~: or a. derivative th~reofcmnpositio:n and the hydrogel coxnposition 

are compressed 1nto hihminate tablets. First the diazoxid.e m a deriv~ative thereof 

c<:.nnposition is added and tru:nped, then~ the hydrogel cumposition. is added and thz~ larninae 

r!re pressed rmde1· a pressure head. of2 tons into a contacting htm1mtted arra:ngernent 

(01}375] The hilaminate arrangements are cnaied with a semip~:.:nneab!e \vall (i.e. thin film.). 

The wall tbrm.ing co.mr)osition comr-,r!ses 93!~.'(, cdlu1nse acetate ha:ving a.39.8~·''i> acetvl :..... t' .... ~ ... 

71 

Ex. 2002-0391



content, and 7% polyethy.b.ne glycoL The wall iilrm..ing cornposltio:n is spriiyed onto and 

around the bilmni.nate, 

[003761 Finally an exit passage•v1ry is dri1led through the sem1permeable >..va11 to cotm;.;,ct 

the dia:zoxide or a derivative tlu~teof drug lamina ""'ith the exterior of the dosage system. 

The residu<ll solvent is removed bv dryim'!; at 5(f C and 50% hum.iditv. Next the osmotic 
.... a ~ • ~· ' 

systems are dried at 50'' C h> remo\'e excess moistuJ.\) (see tJ.S, P~ltent No. 6,361,795 by 

f00377] 7. r're.pa.raUon t~( a salt <~l diaxoxide. 

{003'7S] A hydrochloride salt of diazoxide is prepared hy dissolving O:tl.e m.ok of diazoxide 

(230.7 g) in 500 m1 of Et2H Dry HCl is passed into the solution tmtiJ the '.:velght of the 

container is increased by 36g. During the ndditirm of the li:C.l, the HCl salt o.f di.azoxide 

precipitates as a ptw.-der. The Sf\H is .filteted off and washed \'lilth d:ry Et20. 

[003801 Fnrmuh'wiom ofdl;;-!zoxid<.~ or derivatives p.repan:.d as described herein can be tes:kd 

fm ~:~ffkacy in a.n al1i:mal model of obesity a.s described b:y Surwit et at (E-ruiocdnology 

141:3630-3637 (2000)). Briei1y, 4·-"'i-\reel~:A:dd B6 m.ak rrlice are housed 5/cage in a 

and k~v..t 11:t (LF) experimental di~ts >::ontain 58'¥~ a:nd ll% ofcaltnies irmn .n~±, respectively, 

i-\ group .of mice are fe-d the HF diet for the first 4 'veeks of the study; the re.rnaining 15 

mice are 1'ed tlw LF diet. Tlu.~ mke assigned to tl1e LF diet are mainta.ined on this diet 

throughout the study as a n.~ferenc.e group oflean control m.ke. At W'eek 4, aU HF--fe4 rnice 

a 1"G:a.'>sigrK~d t;:.i 2 groups of mke. The first g.rou:p rerna1ns 011 the }IF diet tlm.<ughovt the 

st1ldy as the obese control group. The remaining 3 groups o.f m:ice a:re f~d the Hf did and 

adrninistenxi the controlled releHse fonnu1ation ofdiazoxide or derivative at a:bout 150 n1.g 

of active per kg per d.ay as a single dose adn1.inistered bji oral gavage . .l\.nimals m:-e -.vcighed 

v,;eddy, a:.nd. f>:'!Od Gonsmnptio:n is measured per cage twice <veekJy tm.til the diets are 

changed at \\-'e£:k 4, \'>''hereupon body weight and food intake are d~:.~termined daily. The feed 

efficiency (grams ()f bod}' ~,~···eight gained per Ca:l consumed) is (~i't1cu1ated on a per cage 

be:fm~e the di.::~ts are changed\ on day 32 (4 days after the change), a:nd. bh~.,reekly thereafter. 
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glucose ox.idas:e method. Insulin and. h::ptin emx~.entrati!JHS are dete.rrninx.~d. by dc~uble 

antihodjt RlA. The insulin assay is based on a rat stund<mi, and the !eptin assay u£es <~ 

mon.se sh.tnd;.m'i. A.t the terrnirHition of the stud)\ a. postpra:ndia1 plasma sarnpl~: is coHect<.xi 

and mlalyzixl fnrtdg1yceride and .nonesterified htty acid (~once.ntr-ations. A\.fter 4 weeks of 

d.n.tg tn::a.tn:u;::nt,. a subset of 10 an:i.mals h'mn each group i.s k:Uh:xt Th.e epididymal white 

<-ld.ipose tisstw (BVlA T), retroperitoneal (RP) fat, interscapular lm)v·m adipose tissue (IDAT) 

each grou:p is injected ip \Vith 0.5 g/kg ghwose .. At 30 min. post:ir~iection~ a phsma santple is 

{003821 Forrnu1atkms ofdiazoxkie or derhn~tives preparf.Xi as described herein can be tt.~..:;ted. 

.fbr eHkacy in obese hmn::ms. The study is conducted as desc-ribed by AJ{'l:mzadeh 

{.A.k~mzadeh, et aL, JClin EndoaAtetab 83:1911-1915 (1998)). Snhjel.::t"S C0!'1sist of 

moderate-to-.tiK)l'bidly obese adults. ·with a body mass index (BM.l) eo'T.eater than or equal to 

30 k.~drn2. Each snh1' ect ~.mde:n;oes a conlt)l(~te t)hvsica1 <:.~Xfit:ninatl.on a.t fhe i11HiaJ 
.... L ~· l: 1 '" 

composition hy DEXA, 

!'00383] Ikfbre the initiation o.fthe study, aU st~bject~ are placed. on a hypocalo.ric diet :for a 

lea&-in pe-riod of l 'iveek. This is designed. to exc,lnde indivichm1s w'ho at(~ un1ikdy to be 

co:mplhmt and to ensure stabte body "''eight bei\)re treat!.n:ent 01., to 50 pathmt~ are tested at 

divided into 2 doses fbr a&l:-.rlrristrntion, The dose is adn1inistcre·d. a5 t.~hht:::r one, two or three 

50 mg capsules or tablets at eatl~ tim<:l of adn.tinistratkm. Indivklnalpatients are dos<.'Xl dally 

Jbr up to 12 mnnths. Pati>;mts are revie\:ved >veekly, \'vdghed, amt asked about any side 

eff:ecL..,; or concurre.nt innesses. 

{00384] 1\veuty-:fbur-hmi!' dietary recall is obtained from each patient 11le dietary reca1h 

hypoca1orie diet m1d encou.raged to participate in regular exercise, 

{fHB85} Betbre co.m:mendng, and aHer compktion oft1u.~ study,. the foUowing laboratory 
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plasma g1ucf.lse are cibla1ned w,;:ek1y to identify those subjects with evidence of glncose 

intolerance and/or electrolyte abnorn:1.a1ities. Gluc:ose is analyzed in pt.1sma, hy tht::> ghJcose 

[003Ml Insulin concentration: .is deten:nined hy RL\ '!.!Sing a donhle--andhody kit 

Choksterol and triglyceridos OJl1Centrations are measnn:.xi by an enzyrnatk .method. P1m:na 

FF/\ is detennim::{t by an en;;-:ymatic c.olorh:netrk method. Sl ~~'$!S assessed by an iv glucose 

1 · (1' 'G'f'l') , t ' · ~ l • • ·~ 1 1· ~ ., • , , to eranc<;e test .. v· · · u.smg me mot!l!.JeC! nunun~h mo~)e .. h.tter an overmgn.t iast, a 

g.h.1cose hdus (300 n1gikg) was administered iv, DJllo\ved (20 min lat{;:r) h;,ra bolus of 

insulin. Blood fbr detennination of gluc.ose and insulin. is obtained frorn a contra bteml 

vein at ~30, -15, 0, 2, 3~ 4, 5, 6, 8, 10~ 19, 22, 25, 30~ 40, .50, 70, 100, 140, ~m.d 180 min, Sl 

and gln.cose e.ffec.liveness (SG) a:re cakuhted llsing Bergman's modified minimn1-.mod:e1 

computer progra:n.1 hefbre and aJter the comp.kibn of the study Acute insulln DzSf-Kmse to 

glucose is determined over the first 19 rn.in oftl:w IVGTT, and the glucose <hsappean:tnce 

rate (Kg) is determined .from 8--.19 rnin of the lVGTT. Body composition .is measured hy 

bk1dectr.k:.al impedanc-e bdi.1re ami at the compldir.m ofthe study. Resting energy 

expenditure (REE) is m.easu:re.d by indirect calorimetry a.Her an ov·en:tight 12-h 1~1st, '<~'ith 

subjects tying supine .f:br a period nf30 rnin, Urine is collected over the corresponding 24 h, 

fbr measuTetnent oftotal :u.itrog;en and deten:nin.atitm !J[substrate use, bdbre and.after the 

study, 

{HOJ87l 3. 

100388] Evaluation of a prolonged co-·admin.istration of solid oral dosage Jbnn of diaz{rxide 

or a derivative thereof and phe:nt(:-:rrni.ne in ob(:-se hun:ums \S;·i.t11 a moderate··tcHnt)rhid.ly and a 

body· mass index (BMI) greatel' than or eqmil to 30 kg/n.-.2., Each Stlbject undergoes a 

complete physical examination at the initial e·valuation,. body \Vtight being rneasared on. a 

sbndm:r.! electronic scale and hod}' compositio.n by DEXA, 

[003891 Bt::~fore the initiation of the, study, ail ~mbjects are placed on a hypocalork diet for a 

lead-r.n period of 1 week. This is designed to exdnde 1nd.ividuals v-/ho are u.nliktdy to be 

compliant a:nd to t"~nwre stable body· v,re!ght before treatment lJp to 100 patients artl tested. 

Daily dosage of diazoxide b set at 200 mg., The dally dose is divided ini!J 2 doses fnr 

administration. The dose is administered as either a tOO mg capsule or a 100 mg tablet at 
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each titne of adrnin.ist.ra.timt, h1dh.-iduaJ patients are dosed daily for up to 12 rn.nnths, 

H)zmr.ermine is a(lmiuistered as a single daily do:::.e of 15 .rng, Patients are revie\vtxl e·very 

two weeks, weightd~ and asked about any sidi~ eH:ects or concurrent illnesses, 

[00390] .All patients are contirtued on a hypocalorlc diet and encouraged to participate in 

reguhr exercise. Before conm1t~ncing, and aJ:kr completion nftht.~ study~ b.boratnry tests as 

described in the exarnp1e above are obtained. 

f0039ll 4. PnYventf.on <~f diabeies in prediabetic hum.ans 

!003921 The example describes use of dhlZ()x.ide in a. prediabetic individual to prevent the 

occm-rence of diabetes. IncH vi duals included in the study all have devated risk of 

have pl.asma glucose vaiw.::s hehveen 100 and 125 xng/dl iudicating hnp<.tircd fa<>ting glucose, 

or in au. m:a1 glucose t{.)}erance test they have plasma glucose val.ues het:\Veen 1.40 and .199 

11:1glti1 at 2 hours post-glncostlload indicating they have impaired gtu.cose tok:rance, 

Tmatm.ent is initiated in any .individua11T.weting dther criteria. 'I'r~~ated individuals n::cdve 

either 200 mg dia:z<.xxkb per day (t'5 a 100 mg capsule or tablet tv,rice .P>::~r day or as tw<:.) 100 

mg c~~psules or tablets once per day, Placebo treated individuals receive either one plnctibo 

capsule o:r tablet t\vke per day m: tvvo placebo caps:u.k.s or tablets once per day··. 

monthly. 

treat diabetic ,vaii>:.uts 

(00395] ,A snstait~~::d release co-.fb:nnulation of di~:oxidc H:(J and ntettl1rru.in HCl is 

produced by forming a compressed tablet rnatrix that indude:s 750 rng ofmetfbrrnin HCl 

<;-arhoxymethyi cdlu.1os~: (about 5% (w/vt)\ hypn:mwllose (almut 251lli> (\Vhv)~ and 

lr!agrwsium stearate (<2% (v.,t/\•/j). The cmn:pressod tablet is further cna:ted \Vith a 

cornhi.natkm of ethyk.ellulose (80% ('.v/w)) a:nd rnethy1 cellulose (20% (w/-.,v)) as a tbin film 

to control rate of hydration and drug rdease. 

{00396] Type H diabetic. patients are treated with the oral dosage form hy· adn.1inistraJkm nf 

two tablets ;:Jn.ce per day or one. tablet every 12 hmrr:L Treatment of the patient \Vith the 

drug is continued Rntil one of hvo therapeutic e.m::lpoints. is re<K.:hed_, or fi)f so bng as the 
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patient derives th~~rapentic benefit from adm.inis.ttation. The t>..vo therapeutic endpoints that 

., ' t'1 < ' t'' ' l < ' ~ . ' ' 1 d l . ' ' l' ' wouw serve a.s ~1e !:'!aHlS . or t.ne <•C.ClKH.m t.n cease ~reatmenl rnc.u .e hl.e panenr reac 1.t11g: a 

B 1 ""' ~- "' ' ··g~ s·;· 'k ' ·')> ' · 8 ~ "' ~ ' ' 1 " \ - 1 Q{ y .tv·1ass .1.nt1ex ( N.u C -g.-nr· J oet'\veen l. . ar.K~ .:.~ or tilC re-esta Jl.lsm:nent ot norma. 

glucose tolerance in the ibst~nce \)f tre<:rtment The patient is monitnred periodlcaJ1y fl:.Jr (<~) 

ghwose tokra:nc.e using an oral glucose tt!leranc.e test, (b) glycetnic contmlusing ;;l standard 

blood glucose assay, (c) \V(:ight ga.in or loss, (d) progression of diabetic. complications, and 

(e) adverse efn.!cts aswdated -vvith the use of these o:1ctive ingred:knts, 

tn:Ke per day. Adjunctive therapy to the patk.nt for schimphrenia includes 250 mg 

ecll:dvaknt ofvaJproic acid a.s d~vnlproex sodium (D(.ixlkote, Abbott L1bs), Weight gain, 

dysHprdemhl. and impaired g1u.cose tokxa.u.ce, ar.Kl m.etabohc sy11d.ro.me an~ h:igh hequency 

adverse events in patients treated \vith this co:rnbination of auti .. psychotics, \\le1ght gain, 

treated \;;.rith r:~.dministraJion of200 mgid.o:ry ofdiHZlrxide HS a once daily tablet formulation_ 

Diazoxide administration contim .. H::s until tht.~ \-'leight gain, dys11pidemia~ impa.:ir~d glucose 

toknmce o.r tnet~ibo!k: syndrome is corre-eted or 1.:mtH trea.trnent ofthe patient '.vith 

ohmzapin.e is disc.ontinued, Dys1ipidt!U1ia is detected by m.e:a.sur1ng circulating 

concentrations oftDtttl, HDL, and LDL choleste.w1, b:ig1ycer1des and rH.)n .. esterified .fhtty 

acids. Impaired glucose tolerance is detected through the use of oral or IV glucose 

toknmce h~,<>ts. Metabolic s:y11drorne is detected h.Y 111t~asuring its key risk factors including 

central obesity, dyslipkkm:ia, impaired gh.tcose tole.ra:nctl, &'1d circulating co:nc~ntrations of 

key pn)itri1amn1ah:JI)' c.ytokines, 

JUU399} .AU patents and other references cited in the specification ~rre indicative z).fthe level 

of sk.Hl of those skiHed in Hte a,-.1: to which the invention pertains, and are incorporated h)-" 

re.fhenc<.~ in their entireties, .including any tables and fig:11res~ to the same extent as if each 

reference had been incorporated. hy reference in its entirety in.div1duaUy·. 

[00400! One skilled in the art W'tWdd readil~·i appreciate that the present invention is \Ve11 

adapted to obtain the ends and advantages mentioned; as weH as those inherent therein, The 

methods~ variances, and cGmpositio:n.s described herein as presently rep.r~se.ntative of 

76 

Ex. 2002-0396



preferred etnhcn:lin1~Jnts an:: exemplary and are n<.rt intended as 'limitations on the scc,pe, 

Change:s H.K~rein and other l.t:K~;S will occur to those sk5Ued in the a:rt, '<:(.'hich are encompassed 

within. the spir~t o.f the h.1vention, are ddlrwd by the sc;)pe of H1e clahmt 

{004011 Deiil1ition:s provided herein are not intenrkd to he Jin1Wng Jh~m1 dm :meaning 

comrnonly understood by one of skill in the art unless hxlicated othervdse< 

{00402) '11lt.~ inventions ilhwtratively described .ht~re1n may St1itably be prac:tked in the 

ahsencz~ of ~±ny element or elernents, limitatk!i1 or limitation&~ not specifically disclost.~d 

herein have hee11 used as tenns of description and not oflimitatkn1, and there is !Kl intention 

in the use of such terms ttnd expressions of exc;1 uding any equivalents of tile featntes shn\;<,-11 

.:md described or portions thereof, bu:t it is recognized. that various rnmii:5c~ltions ;:.tre 

possible ~vithin the sc.,:>p(: of fh(~- inventinn daimed, Thus, it sl1:ould be understood that 

disck~sed 1nay be resorted to by those skilled in the art, and that such modit1catious and 

variations am considered 1;:.> he \vithin the scc;pe of this inventkm, 

{0040.3] The invention has been described broadly a:nd. g,;;·:nerical1y herein, Each i.)fthe 

o:r negative limitation ro.-;rn:ov1ng an)' subject matt,~r from th~; gent~s, regHrdks.s of<-vhether or 

:not t1x~ excisCtl:n1aterial is spez~ifleaUy recited herdtt 

[00404} Other ~:~mbodiments m~e \•lithin th~~ _folkn.vi.ng <:laims. In addition; \Vhete features or 

aspeets ofthe inventi<.rn n:re desc-ribed in tenns of1.fHrkush groups, those skiUed in the mt 

><ViH re<Xlgnize that the invention is also thereb_y described in t(~nus of any indl:v1dnal. 

111e1nher. or subgroup of m:emhers of the 1vhrku.sh gn:rnp. 
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THAT WHlCH IS CLAI!vfED IS: 

L A controlled release pharmaceutical fonnulation of a K,.\TP ch.am1ei opener Qf 

formula n t)r formula m. 

2, The il).rmubhrm of claim. 1 that is tbn:nulated for onti ad:m.ird.stratio.rL 

:t The fnrm:nlatkm of clairn. 1 or 2 fi:)t a single administration that contains behveen 10 

and 1 00 1:ng o.fthe Kgrp channel opener, 

4. The fonnulado:n of claim 1 or 2 for a ~ingk a<i"l:d.ni,s!:ration th;:tt oo:nt:tin;:; bet\'veen 

100 arid 200 mg of the KArP cha:rmd op{:Ol':l.(~r. 

5. The fommladon o.f dain1 1 or 2 for a single admhristratlon that contains beh'·iz~e:n 

200 and 300 tng d' the J(ATi? chmmt::1 opener. 

6. The fbrr.n.uJatkll1 of claitll 1 or 2 H.x a single adtninistratio.n that zxmtains between 

300 a:nd 500 tng of the KAr.t•ch;:mnel opener. 

7, The tt)rmulation of dnirn 1 or 2 for a singk~ administration that cn.ntaitis bet\veeu 

500 mg and 2000 :n:tg of the K'\.TP chatmd opener, 

o.f iliazoxide other than a sodium salt 

10, The f'l,)nnu.lation of any OlK ofdaixns. 1--9 obtained by at least one of the foU~)\:ViJ.1g: 

(a) partl>:::.k s.i:?,e reduction invnlving comminution, spray drying, or other 

rn.krnnising technique. (b) the usc of a phaxmacemica1 salt o:fthe eomprmnils of 

formula U or tommla III! (c} the nse ofan km ex<.ihange resin, (d) the use of 

indus.io:n cor.np1exes, (e) compaction ofth{:O comJiOtmds of tbrnmla H or tbrn:mla lTI 

metyl.celltttosc or simih.trly fhnctioning excipient or combinations tht:reol: (1) 

asSl)Clati:ng the corn:pounds of .fbrmuht U or fbn:mda HI \-vith a sa1t priot to 

±cmr.mlation, (g) the use of a soLid dispersion. the compounds of forrnub. If or 

t1>rmu1a rn, (h) dm use of a self emulsifying system, (i) H1·e addalt">n. of one or 11lore 

surfa.ctants to the :tbrmulatlon or (i) the us~::~ nfuanopartldes. 
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11. The fnnnub.tion ofdain .. t2 \~/hich indudes at li;.~&st one component that substantJaUy 

in.bihits relet-we ofthe K\Tf' channel open~r fh::m1 the fom1uhrtion until after g<.~stric 

t .. nmsit. 

12- Th.;.~ fbr.mulation ofcldrn 11 W'hen:.~.in the compon~mt is selected t}om the group 

consisting ne (a} a pH sensitive prilyn1er or co~polyrner applied as a com:press1on 

coating o:n a tablet, (h) a pH sensitive pol:<iXner or co-_po1ym~r ~tpp1kd as a thin mrn 

on a tabkt, (c) a pH ss:~nsitive po1ymer or co~po1ymer applied as a thin mm to a,"'J: 

encapsulahon system, (d) a pH sensit:i'v~ polymer or (~o-polyrner applk:d to 

encapsuhtkd microparticles, (e) a norHt.queom.H>nhtble pol'y:n1er or eop-nlyn1er 
,. ' • .. ' 11 . "" l l' 1 app11eu as a cur.n.pressl01l>:.oatmg on am )!et, (t} a tlotH.tqueous--sr.hU~)lC po -y1n.er or 

co-poly111er applied as a thin tUtTi on a tablet, (g) a nm.:H~qm:lnus soluble pol:y1:ner 

applied as a thin fi1m tu an encapsulation syst~::rn~ (h)~~ norH>-qu\~:ms: soluble 

osnwhc pump system, Hnd (i} use of sy~:tems: contn:JlJed by ion exchange u:sins, and 

(k) C0111binations ofthese approaches, 'l/herein the pH se.n.sitive polyrner m co­

polymer is :resistant to degri:td.athn under add conditions. 

13, The klmm1ation r.~farq one of daims 1-7 fmi.h~;)r con1pti.sing a component that 

contributes to sustained rdease of the K.Aw channel opener over a p1.::ri<.Kl of2-4 

14. The ibtrn1.11aHon of any {:\l1e of clairn.s 1-7 further comprising >1 component that 

contributes to sustaintxl rdease of the !(,<\'H' c.hannd opener o:ver a period o.f4-8 

h>Jurs follo\ving administration. 

15. The fhnnulatlon o.f any one of clairns 1_. .. 7 turther comprising a C\)mponent that 

t>ontributes to susta1ned release of the KATP dm.l1nd opener ove.r a period of mot\~ 

1 ' . . . . '~ .., t ' ' .. , ~. . ' 1 . 1 'h i-, po. )ll:rwnc cc~anng, (o.J a .rycrmgm,, {C) a tHm coa:tmg t 1aJ contro s t! e rate o · 

dif:fi.wion of the. drug fro·m a <::.cHlted :matrix, (d) an eroda.hkl matrix tlwt controls rate 

oJ drug release, (e) po1yme.r <::oated pe1kts, granules or micropartiek:s of drng,. 

which can be fhrther em~Hps11lated or cmnpressed into a tabh:~t~ (t) atl osrnotic pum:p 

sy·stem containing the drug, (g) a con1pres:':liou Goate.d tahkt form of the drug~ or (h) 

combinations tlwreof 
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17. The for:n.rulahon of any one t)f claims 1··7 1\mher comprising :.·mother 

plmnnaceutkally active age-r.rt 

18. The fonnula.tirm ofcluim 17 \\'herein the otherpha:rmaceutit:ally active agent is an 

obesity, predialx~tes, diabetes, hypertension, depression, elevated (ih<.31~:-~stetol, JJuid 

retention, IJr other >Jbesity <Ulsociated cmno!'biditles, ischemic a:nd.tepetihsic,.n 

irJ.m-y, or epilepsy, st~hizophren.ia, rnania, or other psychotic \;ondition. 

19. A salt of diazoxid.e dhi..lr than a sod1n.tn .salt 

20. ·nw formulation of any one of claims 1--7 >vherei.n administratim.t to atl >)bc:se, 

O\'en.veight or obesity pn1ne individual res'll1ts in at least nne ofthe fo11ovling: (a) 

inhibition of ta.sting insulin. secretion (b) inhibition ~)f glucose stimulated insulin 

secretion, (c) elev.:rtiorr of ene-rgy expenditme, (d) elevation of bda. oxidation of .ft:~t, 

or (e) inhihit.km ofh.yperphagia for about 14 hours. 

ovenveight or 6besity prone individual re;sults in at l~ast on.e ofth.e fo11<:rv;.ring; (a) 

inhibition of bsting ins\tlin sec.mtkn1 (b) inhibition of glucose stin:rulated. insulin 

sec:retion, (c) ek~va.tion c>f e.nergy· expenditure, (d) de vat ion of beta oxkl.atkm of fat,, 

nr (e) inhihititm ofhyperpb>:lgia .for about 18 honH» 

formtl1R III that upon administration to ~rn <->bese, <Jver\-ve.ight or obesity prone 

individua1 re&dts: in at 1ea.~t one. of the tbllow~tng: (a.) in.h:ihitkm of fasting .insulin 

st:~c:mtion (1J) hihihition of glucose sth.r.n:.dated insulin se~~retio:n~ (c) de>il;.ticm ()f 

energ;v expemlitnn:., (d) ek~lation of beta oxidation of fht, or (e) inhibition of 

hype1]ihagia for ahout 24 hours. 

23. A pharnulci:~u:tica1 fl..>m1U:b:ttk:m of a KATP chmmel ope.m:~r accorclingtofon:nnla II or 

Jbnnula fU that upon administration to an olx:;se. tYVei\Veig}1t Of obesity prone 

individual results in at lt1&st one of the fbHo\ving: (a) iuhibWon of .fasting insulin 

secretion {b) inhibition of gluct:1se stimulated 1nsnJin sec,retio.n, (c.) e.levat1o:n of 

energy expenditu.re, (d) elevatkm. of beta oxidatin.n of fat, or (e) inhibitit.>n of 

hyperphagia for about 18 hom-s. 
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2A A :tnethod of inducing v>.1elght loss in a11 obese or ovenveight suhj~:ct, conrprising 

adrn_inistering the fonnuh:don of claim. 2 no more than two times per 24 hf..lurs. 

25. A metlKJd ofim:lucing weight loss in an obese or ovenvcigh.t stibject, con-rprising 

26, .A method of maintaining a '\."?eight loss in an obese, ove:nvdght~ or obesity prone 

s:uhjc;:.:t, said rnetlmd cornprising administering the .fonnulation of ch~irn 2 no more 

27, A mJ~th1)d ofm.aintaining a 'i-V.;:ight loss in an obt~se, Qverwdght, or obesity prone 

subject, comprising admi.ni.stering the fnrn:mlation ofd~im. 2 once per24 hours, 

28 .. A. method ofim.iucirl.g '\.vcight 1oss in an nh~~sl~ or ovenvdght. subject, cornpdsin.g 

adtnidstering daily dosages ofthc pha.nnaceut}caJ fr.>rfnub.tion of a KA·lp channel 

opener o_ffhrrmJ.ia II or formula IIJ, 'Nhere{n the daily dosagei~ of the K,,\TF 

fo.nnulation are bet\~'een 50 a:nd .180 tng, 

29, A n1t1thod of ~re.a.ting oht:~sity associated co-rm:.~rbid.ities in an obese, ovenve.ight or 

obe,-;;ity p:n:me individual, said rnethod compdsing administering a therapenti:caUy 

dfecti.ve anJotrnt of a s;)Jid oral dosage t~·n-rn of a Kxn' cb.rnnel opener of i!:;nnu1a 1I 

or formula HI no more tbu:n t~\'\) tim;;.:s p(~r 24 h>.rm~s-

3 L /\. meti1od of achieving weight loss in an obese individual, said n1eUKtd comprising 

adm_in.ist:ering a thcrapenJi.caUy effective amotmt of ;1 solid onfl dosage fbrm ()fa 

Kxn:· c.lmnne1 opener of formula II or Jbnnnla Jllno more f!:uw hvo times per 24 

hou:rs, 

32,. The m_ethod of (:lain1 31 '1.-Vh~~-rein said adrdnistering is once per 24 homs, 

individual, said method complising adm:inistedng an effectiw:: m:notmt o:f a solid 

oml d(lSage :forrn of a KAT? channelopen.cr of D:n'lnula. TI or fonm.tla lli no more 

than t\VO times: per 24 hours, 

34, The rnethorl of daim 33 wherein said adrn1nistering is once per 24 hours. 
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3 5. A rnet1md o.f ekwatbg beta oxidaJion of fa:t in an overweight, obese or obesity 
·~;·· .•• 1l ,, <''t' .;.•"' ~ prone m<s:IVKnial~ s<na mehl.!Xt compnsrng anmuus {~.rmg an l,;htectrve amount ot a 

solid ora.I dosage fo.nn nf a KATP charmel opener of fonnula. If or fommla HI .no 

36. The rnet1md Qf c1ahn 35 wherein said administering is l)!lte per 24 h~)u:rs. 

37. A .rnethod ;)f preventing the tran:sitio.n to dbbetes of a prediabetic individual 

C!r f<mnula. fiT !10 more than 1:\:YO times per 24 hOUJS. 

38. The method of clahn. 37 \:Vherein said adm.:inistedng is onGe per 2.4 hom-:s. 

39. A meth1)d of restoring uocrr.nal glucose tolerance to ~1 diabetic individual comprising 

Ill. 

40. i\ method of restcn'ing r1om1a.I ghtcose toknmce to a pretliabetk~ individual 

comprising adtninisteriug an eft1X>tive amount nfKxrr channel opener offun:nu1a.ll 

or ionnula.lfL 

41 .. A method of delaying o:r pre·venting the pro,tu-ession. of diabetes comprising 

admbistt~dng an effective rurwum of KATr Gbann.el opener of fonnula n or fhmrub 

HI no more than h~tt) times per 24lwn:rs. 

42, The tnethod of claim 41 \Vherdn said. ;-:~.d.ministering is once per 24 b.Jurs, 

of a solid oral dosage forrn of a K.,>..TP c.hanntl1 opener of frm.nu1a II or fo:nnula m 

raises HDL cholesterol, a. dmg that io"<.vers LDL C!1(s1esterol, a d:rng that l<J<.Vers 

blood pressure, a drug that is an m::ttHl.epressant, a drug that hnpnwes insulin 

sensitivity, a d.rug that improves glucose udh:(~ation or uptake, a drug t1:mt is an ,;mti~ 

epileptic, a d:rng that is au. anh-i:nfhrnmatory, ;'l drug that is ru1 appetite suppressant, 

a drug that lo\V'trs circ.ubting triglycerkl.Gs, an.d a dn~g that is nsed to induced 

weight hss in an overv;-'eight or obese .individuaL 
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44. A :n:-wthod of reducing the incidence of adv\~rse <.~Hl:cts frmil adm1nistration of a 

KAn' Ghannel opener in the tteatment ofdis.eases or ctmditicms a~hieved by any of 

the iblh'>~'ing: (a) the llse of a pharnulceutical ior:n:rubJion that delays rekase of the 

in a subj<~t tt<:~at~xi >N.ith an antl~ps.ychotic drug .in·volving the a(hnin.ist.r;:;tkm of <:t 

ph;:~n:nat:etrhc~l! fonnuLado:n of R KA-n' ch.annd opene·:r until gastric trn:nsit is 

eompkte, {b) the use >'.rf a phm:maceutk~al fonmihtdon tha:t snst<tins release O'Fer 

more than 2 hours, (c) initiating dosing at subtht-n·apeutic levels and in a ste~nv~ise 

man.ner increasing do~~e daily until the therapeutic dose is adtie\.··ed w·.hexei:n tile 

number of steps is 2 to 10, (d) use ofthe lowest e.ffective dtx<>e t\.1 achieve the 

des.ired fhe.ra:peutk; effect, and (e) optimizing the timing of a.(hninistnrhon of dose 

4-5. A .nwtbml ofpn.~·veuti.ng '<·'>'eight gain, dysl.lpiden:da nr irn:paired. gh~cose tolen~nce in 

a. sul'ljec.t treated \Vith an anti-psyc.hotk drug, the rnethod comprising ad.tninisterh\ .. ~ 

4T l\ m.ethod. oftreabn.g diseases charaderized. b~l obesity, hyperphagia, dysli:piden1ia, 

or decn.msed energy expenditure including (<.t) Prader \V'i1li S:yudrome, (b) 

l''roelich's syr.uin:mw, (c) Cohen sy.ndxorne, {d) Summit Sym'lrmne, (e} Alstrom. 

Syndtotne, (I) Bo1:jesen Syndtome~ (g) Hanbt-Biedl Syndmme, or {)1) 

hyp.::;rli:poprokin~mia typ\~ I~ II, HI, and IV cornprising adm.inistt.~dng -a 

phm'nlacentka11brrn-ulati~nl of a KATP chmmd opener. 

48- A. pharma~;;ettiica1 fiH·mulation. of a ·KATr channel opener of ibr.mab II or fom1U1a HI 

ft<rther con:1prising a pha:r.mac.euticaHy active agent other than the K.'IJf channel 

opene:r of f0:rrnu1a U or form.u1a HI. 

age:nt use.fal for tlk~ tn:.1at.rne.nt of a condition st:.:k'Cted th:nn the group consisting of 

obesity, pn~liahetes, diabetes, hypertension, deprescsion, devated c.hnlesterol, fh.tid 

retention, or other obesity associat,;;d co.n"torbtd.ities, ischemic ru.1d. reperB.mion 

injury, epileps_y, schizophrenia, tn<mia, and other psychotic- CiJnditlnn. 

83 

Ex. 2002-0403



119) \Vtwld lntdlt~d~ut! Pro~~rt~· Org~miz~l!:lml: 
!nk~nl;l!ionlll Bnrum 

(<B) htii,.nlaHmMt! Puh!kation Hate 
9 ~lardJ2006 W9JH;;'W06) 

(51_} !nkrl1!!Hrm~! l'i!knt ClaMl!k~tkm; 
A6U\.' 'J/51 ("2tX16JH) .4.ti!K 9122 (20tX).0!) 

(2J) §ukrmt~hni! i\pp!h:aHml Num!!<lr: 

PCT 

r~_.:Trt ;s~:of}~/0304& '.! 

(3:0) i>to~m·ity DMm 
6tV604.{}85 
60/(;·:2·l~21, 9 
60/654,57! 
6{Hh68/J 12 

;;s Augi.J~~ :20fk~ (25-t)~t1.<}t~~-) 
J N<,~·wnh<~r 20tH (lh l! .2(l(J<0 
2.2 Fehnlm)· -::nos (:12J):t2ons; 

t:: ,-\pril20{}5 iH6.tH.2.(lU5) 

us 

ns 

{11) ,.·\tJ~·d.k:a:rd (i~;·r ~:dl (~~~ ... ~fgi:~:r).~t:~{.i SL::~t~~-~· .. ~ .. "..:(:<::pt .US)~ :ESS~:N .. 
TJA.US, INC !l.!S/USi; ···m! 5 Cm-::" (\u·-.lo, Catl.~hld, CA 
>~20L~9 (US_L 

~ (12) hn'!mtm·~; ~md. = (75) lnv.c·~t·ors/.:'\f~plh.{$:tl:t.~ (l~·-~r {J~): fn~~'/.h Cl)'~:·:EN-~ N~il:- ~·'!.. -= f.US/tlSj-. 79 ~5 c·{H'tt:- (:;:;.rdo .. c:~~.!i~bad~ (:·.:\ 920U9 (US\ 
'"""' KASHKlN., K~:~mt~!ll, ft (US/DSl: ~- Ht~mk>(:k ·n:rnt(:t~. 

._,.,,,,,,,,,,,,,,_~ 

::;::;::;::;::;::;::;::; 
~ -= ~ 

Q\. 
\C 
~ 
~ 
~ 

CN) Ag~:;;b;: ~·~iAR!~UR.G, RM;~rd, J, <~! <ll.; F<:>ky .~,, L:>rd;;<,>r 
LlJ~ 'PX). Hn~ 8f~27g~ .S;H~ t>~~\>;O} C~A 92 -~ 38~027g (US.). 

! Ill l!illl !I ~I!IUI!IIIIi!lll!l U ! li lillllill!liiiU lil!ll!lll!ll! IIHI 1111 !IIIII! 
(10) lut~l~n~tjmu!ll~ublim!l<m Nt!mb~r 

'\VO 2tl06/02(i469 l\3 
{~l) lkMg!&~ts~d Stak>; i;m{~'s"~ o!he>wic'<' i>·:ai",_,·,#ed. jhr ,.,·w'r')' 

f.:~":~d f.{ ~u.u·b .. uta1J.•t:.)ter:.tirJ1~ <~W(}j}~'.l.:hh~}; .:\E, ./\(1~ .:\L. i\.~·1., 
Ar AU, /~.Z, HA, HE, EO, !:lR, H\V; l.H~ }32, Ci\, CH. CN, 
CO. f:R, (~U, C?,, DE. DK, DM. D7., EC. El\ EG, FS, Fl. 
(iH, GD, GE OH, G!-.l, HR, l!U, !l\ H., !h\ IS, .H': KE, 
KG. Kl>·\ Ki', KR, KZ, LC, th., Ll{. t;.-;, LT. LU. LV, \L'\, 
MD. t\·:Kl MK, )VfN, MW; MX, MZ, t-;.'A, NG. Nl, NO, NZ. 
Ot---1, PO, PH, FL. PT, RO, HU, SC SD, SE. SO, SK SL 
SM., SY, T.l. TM, TN. TR. TT, Ti., Hi\ \Xi. US. UZ, VC, 
'>/N, ''{U, z.,.\, ZM, Z\V. 

(8-.t) t«:~'S~gn~t~d St:.=dt:~ {;.u~l.;~s.'i or}u:n''l~r~'=' ~~~dh~f-lJ.<-x{ jhr l~'\~':·~ .. :.''/ 
kh.:.d :·~~r _l;;~~.~ .. t'.(~t;i;/ r:~r${i:'i.'{~.:~·t:- ,;.~.'<..lik;}-,ft--:)~ .~\Rf.P() fH'\F/~ (H1. 
Gf\·:t KE, LS, M\\-', MZ, Ni\, SD. SL SZ, ·lz, UO, Z!Vl. 
/,\\'), Etmr>l'w (AM,/'>.:/, BY, KG. K/. .. l'vlD, tn, TJ. Tl\4}, 
Eilro!"'<m i/\T. BE, BCl, Cll C"( CZ, DE l)J(, liE. HS, Fl, 
Fit OH, GR. HU, m, IS, n~ U", LU, LV, ~ .. K, NL, PL, l'l~ 
RO. S1\ SI, SK. TR\ 0/<..f-'l i.BF. HJ, CF C:G, Cl, CM, GA. 
ON, GQ, G\V, Ml, MR, NE SN, TD. TG!. 

~;.,. .. f!h i_au~:nuut<.•ru;} .':!~<:-"'·:~n:h n":pP~';: 

;:~·-d~'-"li~ lht>: .;~.">..:pu;J.t~~--~r; i~( ih(!· r.'hn:t~ hH~h ji.:r fUlu~n·J.i.t:~~ .~l~.":': 

ci(:t~in-:s aru.l t(J lx_: t-l)_"'.>?.~bihh.t>:'~'-<~ iN th~':· f:··v~-=ni !·.:f .~{:-~·_y:-q.-:t .:.:~{ 

(Utu~tubn(-:~~ ?.(· 

(l*) nat~: oi pu!llh~>li:l<m. of tl'le ifikmMh"m;J:.! ;;;~ann l~!port: 
3 i\ug:J:i: 2006 

fo.:-· i".·: .. (;--ldl~-:r :-~Od<~S {)1-~d ~..:o~hr~t abl:.t"·i~~--i;:ltk'I:J:;.,~~. r~~.tt~r i(:• :l;.;.~ "G~.;i~.l­

~\~?~<:<-:: t"/:·J~~~":-~ .:::or~ C~od~-:·s and Abbte'i·ia{~on:s. ,. !:~ppe~~ring .:V lh~--=· b~--=·g~r~, 
n.iN.g t'ff~~·J(:h r.::~guh:::,.· ~'>.~~Mf~ ~>..l~~;:J~ P'(~T (J,a.;:(i·t.~~~. 

e ...................................................................................................................................................................................................................................... .. 
~ •· s;".h .. ,,. 'l ' , l'l.·l ,, ·1 ,.~ • <\ ,, •. l·i"l'j'r•·' ·\·l· ·!·e···lR "-'! r i I . l T1f) ?>' ~ •• ~~-,.- '!"···r!·,, .\ "<" i' :! ,, ··1 . ., ,. 'l·l ,, N·t· f'.,., <')!-'l·:.t:.f'·<'"\ .; N'!) ' I "V '' ·r··l·l·!·»} r<ol·; ~ ~.-...·"'tl ~$'s.~v-, .. ~·)..X.~~-_,;J.~.- .,.,, S.~.-~ ••. ·-..... •• '\.)...,'\.\ ...... <t .. •~-.1 .--...... ,:.,,._ ... 0:\.-J" ~·) ~ \..- ~"~ ~-..:).,~..-'\ •.• ~-..:~ .• ~'\.:._ •.. ')_._ ~ ~.,,,._.,.~-:c ·"- ... ~., , .. 

e 
~ {57} .~\b~!t~(~'h Pn:JVid.ed ~~r~~ .;n~nH:'.dhttt~ \)~ :Pr<>i"J~1~X:d adn~}:)i~~rati.i.~n qf et;::-~~in p~·.1-:..::(:::~i~-~Jn AlP { K_:..:n•) ,;h;:~nn~d >-'<pent~~:~~ ~o u s.n"bji.:x~t to 
~~ H~h~eve t1f)Vd ph~U1'llW:::~~dynan~~k~ r--h~·tn1~~t.t•kh:let1t:. the.ra~~uth.:-. p.hyslt•lo;gk:at .O.'ld~ih.;>H~ ~HH.i C\.)t:~po~H~OH-2.1. Ol'Jicom~:~ ~n th~ D~<~i -.· 
0 rn~:--n~ of >...hS(..~~~~i:~'- ort~~.)fKHti.<5n.:r,; En"·'>l~:/lng K/\fr-dK:.n:nd~, _Ah:.n pn)"~·-kk~;J ~'tu..:·- f"ih'--tnn;.v ... ~ ... ~ntica~ foi·rnu.i~Hl-:.)n~~~ rn~~hl}d:~ ~-;f admln·fsti:s.~ion 
~ _i3.n-d dl:;:·;3.n.g ~)f ·K_ . .;;~"}' c.h.annt~·; 9_p::~~1et:; l:h~~~ ~t,hi,;:."..-'"-:~ ·th.:-~~~~ r~nn..·x)tY~~~.:;; {~nd J.t~dB(~ th-t: ·hx~id~~fl,:-t: ~}r :.::~+~.:~rse :.:~ff~~{') in tn~ah:~d h1;JJ-...·~dtJ~:·}~. 

? !\n-;hcr }'~n::o~,ck~cd <~f~~ rncih~xl c•f C<)·-~.t .. hu~nh~<;~ring ·K.~:rP =::lmnnd op:>:n~rs 'Yi~h (~d:~~r drt.}gs t~:. r.r~at .di~";.;~~(~S o~- hw:n;3n~ >ind an~nl:?..1s. 
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1 UA!.! ;1, 

l 142,4449 
1 "I'Y'K~K~.;.~ ....... .,, l 
t 1-4~) ~ 
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X 

j Q ... ~:~~~::.~~~::~~:~:w a-~~ .1i«t.f.ij itt ll.·~.e co~:~::u<>tion ofBo;<:: G. [ l &;; pll.ten! t~mily <im;;.~~.:, 
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~ ;..;x~· ~~n~a~n~~t.:..'if>*~tk:~S) )~!~~~'t~~~s:c ~ ~~~~n~a ~~ro&"t~ ~~~n~·$ ~~ 
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l 
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(:!1) !.lt~~rual.if}SBll -·'\ppll~~lHHn: N.u·n~h~r~ 
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(~~\)) !'dN:{t~' H;ltltl. 
i)lV7%;"H!. :') JmM<ry 2Utif) j(>'i. n i. ::;{l!.R:>) 
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:---- 1 .... :\RDNr\R LLP. ~~0 .. fl<:>K gt.i:27~ •. S;;m DkgH .. (:',\ 

::::::: 

.(~l) t~::si~~n~ts~d $~at~:~ {'~-.n~h·.s.~· <~d~!::"'n~:~'-3-~:· ~~-:(J~)~"'.r#~'=f-1. _iht ~-::-~·~=-ty 
k~nd <~f r:~:~~iifJtU~f pn)t(-~,_·:·tir}i~ (~n~Y.J.1hth;.~:: .. n .. \E,. /sf3~ Al.·; /~.::~!.( 

i\T i\U., .:\Z, E.:\, HE, W!, llR, ll\\', tr:( HZ,. C!\, CH. CN. 
CO, CR, CU, C?, LH\. t>K, Pi\-1 V?., EC, HF, EG, lN, PI, 
(}fl, Gl\ CiE, GH, OM, Ci't~ l.lN, OR, !W, lD, H .. ,!<'~, !S, 
J!', Kn, KG, K.i\t KN, ){}~ KR, K:l, LA,. tC:, LK, LR, LS. 
t:t, LO, LV, L'l. t4.:\., MD, MO', 1\:H~, MR J<;:lV( \lK, ~tY. 
M::z, N.'\, NC'i:. Nt, NO. T'<l, OM, PG, PH, f'L, l:'T, K(\ RS. 
RU. SC, SJ} SE, $(>, SK SL, ~{l\t !'>'/ S'f, Tl TM. TN, 
TR, T'l~ fl., U/~,. 00, US, Ul., VC, VN, f.~-'\, Z1-.·~, Z\V. 

~~~ l);:'$h~~);~J<::<f S\~~t~;>::; (ur;/,:·\% '''il!o,..·{.(.,~ i~~:,:ii(<i.'>'';j, _{i;>( 6'<~i)' 
k.b~d 1..~/~ t(~~~{>S~,('} p?~>~(:~(tf.ON ('.J'".·t·"f~£hd~k)·; /SJ{f})() 0~ \\~, fJf{. 
UM., tJL LS. J..-lW M:>:~, NA, SD, :">L, ~;t UG, .?:M, 
~~~:), Eur.~j:~hin (t">.:!~1.: .~\Z.: rr··( Kf~·:: :&:z~ :~.fl)"; 1ff!i 't1, ~rro;,:l\ 
ft\(~'~X.~<Ul i)\:f, 8lU{G,CH, ('.Y;C:t:, DE, DK.lW\, ES, FL 
fK GH, OR, HJ\ \E, l}l, n: tl LU, Lv~ MC Nl., PL, PT, 
RO, S!L SL SK. TR\ OAH CHI~~ tn, Ch CG, Cl. C\t G,\, 
ON, 0(!:, G\V. 1\.tL. MH. NV, $N. '}T.l, 'XU). 

~~·'iihi:l~~t j)~;,\?tf~.f.:·.jii:>&1.~"t.t ..r~:·~u .. .;::h tfj.,(Jot'f. ~~"t.t;J. io. ht? tf?f~Uf>i~~rhN~~ 

~~r~::.::J"'.' ~):~:~-=·#"'l .~./:hat ti>; ... >~~~n-: 

f~.,t- .~~i:·.~;; ~~~~~~".:.:~r ~\i_Jth~.r ~).~'l.d.' oJ.$~:e~-r .~·;}.:,t.~r~"~·'U::~n;A~ .. ~ :· ~vt~~} .. ?.~-:-:· .d~<-~· ·y;·~-..c·i.d'·. 

~~~Y':t:· .:'\'oh:~.- i.U~ <.~t:~df;'{"d?f.{)~Abbr~:~~~f~#iun .. ~~··~.~~f.?f!t."::~ri{:·g ~u thf /~gi1:(> 
:~~j{;·f:; ·~?i:~f<~~::-J~ ~~~s~~·hu·· i.~:H:r.~.-~·-~~l,. t~)(:· l~C7" <}~~~<~':~~~~~: .. 

·~ 
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0 
·~ {57} .All~.~t'&(:J~ P~~~~·~:~~s:"iJ an:?: ·~n:J.nx~Jh:,:k:·. or pt.<>~ongt:d ~~~Jn~:~f{~~tr-!::·~iQn ·:A.- r:t~:d:::~h: ~·~~H:~ {~f K.:,TF t}WtW~} ~>p~:.l!~~r$ .su~h H.~ d~·:-~:~~:q:~dd~~ :.~> 
~~ ,; ;;lil~jed j>) .<\chi>O'~'"' now! ;>hm·m;.l<Xx:iynmnk ph,wm.<\<::<>ldn>?.i.~c, !hc:::a~t1ih:, physidogi.cBt md~\f:.;:;li(: Md <.:<m1pl)Sitkltli>LltH.:.~lr:m':s. 
Q +r~. tn~::. t~~~~.;~.~-n~-t:~JH nt ·di~~<~S(:~Z' (1F~{:~Jn~:.n~klnS .h~),.·:oh:J·;~;g. K.~i·~· ~h~~n:..:.::~s. /\is\.} p1xn~kk~d ~1:~: phari~~,~K~~~~~t~~~~~J f(~n~:n.~l~~tj.(m~{. tn~~H~o~:J\ .of 
~ ..:~.drn·jp.~~trmk~n ~:.r~d .do~ing .~jf th~· ::~.:::'!~~; ~ha~· ~~i:hi-::.::v~ t:~~~~~ ~)J.:~t~t·~~nt':::) >md f~~lo.cx~ :i:h.t;: .f~R~..1i..i~::~~t~~~ ~'~f ;~.•.:h·\~t~~- ::.:{t~~~:t~ ~.~~ ~}~~~~:~.d)q<h~ddtJ~1~::-... 
?- fbr~ht!:(· pn:•vkk:-d ~h"<.':. -~·nJ~+~;;:~d ~~;.r c:c~-~~(h'r~1nh;.~{;-::r.i~~f ~h-~-'~ ~~ih~ ~'··'i~h \.~Hwr ~lr~¥'~ ~o .H:C.':$.{ iJJ~:~~~:;c-s ('f h~~H1·::.~~l~ ~nd .:tahnt:tls. 
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SALTS OF l-sO'I:'ASSlUl\·1: AT:t~ C:HANNE<L OPENERS 

ANU lJSES THEREOF 

Q{>'{~rwts, metllcOds of prep min_~ such ~~dts, str~d methods of ~lse thereof K'1:r treatment of a 

\>'a.iety of dise~t:seSc ilnd cnnditiqns. :h:'lclmting Jisl' exampJ~\ oiabcte-ios $-.t1d t1b{lshy~, 

aid in und~nHi:mding the inventi(-mand is not adxnitted tn -deSi:~rH:Je or cnn:stitt~te pdor art to 

the inven:Hon-> 

ti&~ue:s: by coupHtlg teHul:rr m~t;:£l1t:~'lb:rr.~ to ele~trital a~':tivity, Tht: !{.,'& charmeltnrs btlen 

hhmtit1ed as an om1~medc ~;;orn:ph:lx oftwt':i· m:tretated ptoteim:;, \Vhh:1~ as~cmhlc ln a 4;:4 

stoichit.'~nletr):~: 'f'he Hrst i~ a pore f~>rmbg submth,. Kiro,:x:,, vvhidh .fbtths au h:n~1alil1y 

rectn}'ing K'" H1amwl; tJw seco;rl.d is an AS(~ (ATP tim:ling ca;o:;:s:ettc) transpo~i:t'lr. ahq 

knq-..vn as the iwHhnylw~~ reGcptor (SU:Rx) (1%J'>enko et at, A.-mu.lf.~Jv, Ph.y:,>tioL. 6{J;667-

6$7 0.99S)), '~'h~ Kln5s pore fonning ~\tburtit h oon~n~on fo-rl11atty t,><p.~s ofK"~''' 
~;han:n¢ls. and h@ t'YVo putath"e t~nsn:wrnhrane donu~irH~ (idm11~fied as TMJ ~mrl Ttvt2), 

which are HnW~$ ~y a pJ:)fC: lo<)p (H5), The Hil::n:mit that ~omprist:s th<~ STJR n~c~:ptor 

ir~clud~$ mv.htple m~ntbrat)e~s.pannhlg. domain~ and h•i(~ tnJdeatid~;binding tb1ds, 

of subspecies t'e~l.:!ltit\gfr<.)m the assemh}:y of the SUR and Kir :subunits in muhipk 

Gornbinations, 'The combination of the SUR:! tc•lNh the Kit6,2s:ubunit~ (SOR~!Kkfl-.2) 

typh:.:<.t1ly fbrttlS the r~dipocyte amt pa!Kn::a.Hc B--Pdl type KATP channeh. '<Vh~l·eas the 

SUR2A/Kit6,2 and the STJR2B/Kirt:L1 or Kit6, 1 ~::~}ri.1hit1ation~ ~.Yt~kaHy fbn~n the '-~ardbc 
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typ\t and tl~e. t:rnooth tl"Ht%k type Kt .. :n• dmuuds, ;::et>pectivety {Ba:t?enkf:o et aL, Atmu, Rev: 

Physit~L, 60:667~687 {1998)), Thertlis also evkkl1ce ttm.t the chl'):nnd uu~y in<:lude Kir:Lx 

subunits, Th}s cht~s of potassium· ch~ru:ldS are inhibited l1y lntr.af<(dh.tiar /s,. TP and 

a:ctiv~ted by lntracelluh~r P'l.lckoskk diphosphates, Such KA·rp channel~ hnk the 

m~tabolk: $l~tus Qfthe ~;<~Hsk) the plat~rw m~rnh:ri.lne p~">tentia:t .md. in this: \vay phiy a key 

role irt rc'$'HJa~ing ceUuhu· ~dhtity. ln m<Jst exdtatory cdk~, K\-r1< c.hmtnels am chJs(;x! 
! 

tm.der m:rona.t physhilogic~~l qJncl.itions an:d ~ven when the tissue is m.etabotic.~~Uy 
l 

cm'UJ1t\1'mis(;xi (~Lg:, '>Vhe.n th~ (ATP:AD.P} n1tin falh)., This pn~rnotes K'. d11~t:~ and cell 

hyp~rpolariz~tkXt):, ther<~hy p:reve:n.tin.g vdtage~cyper:ated (;a:t+ t.har.m{~h'> (\l'()(J~) from 

OJ:K~~1l'ng, {i')r(}g:. Rt.:s Re.$ec~rch, (200!.) 31:7'7~80}, 

aotfw~tnn~ or channel agnnists), ate a stntcturaHy divet~e gr:~rup iJfcmnpou:nd~ \villi no 

apr:mrent c~:myntn1 plu~rmacophore Hnking their abi!Hy to ;;mtagonh~e ~he 1:nhihith::<n of 

KAT!> ~h<'llmd~ b)r intracelhlb:r nu.clcoth:.le~ .. Diaz.z)x.ide.is a l'~cotha:t stimu!a~~s KA-rP 
t 

dmunds in rnn<creatic fi,t:eUs (s.t~ Tn .. lbc ~tat. f::th<egers .Arch .E'ur J.F'hrsi.ol, 407~ 49T·99 
l 

(1986}), Pin}.1:drlH and chtNnak.ahtn are PCOs that a~;ti.vate s~n;cci!.en1n-:tal potassinm 

ch;1nnds (see;J~:scaride et aL, lJh1chem BiophysRe<'>. O.?trll'tHtn~ L54~ 610 .. 62:5 (198£);: 

1:>-.,·~v~···•kn :.<·. "'l., r V;'_.... i I'"' I. ..,,.,., ')''f0:.('1) '"H j '''"~<1 t"<O•"P..)) n -~"'""''"';:...;.,,,., .. '·<;:"« +ri 'l'"'Y.<)"''··d·" ·~,<>'\( ;".)u.J ... ~"..·) ( {~ e.t: (.J; !-~-~ M J.--:t~x .. ~~. ·~~··~~~.:';-'~, ;wo ~ ., .. ,. ·4-:. t ... )';. ., --l ..;:,.~·~-.. "'-·*"'' -~;>"i._.~' • ~- l"'~l:"V~;itQo.$ ~' t.~~_o:.~:. .... ~;. ~~:\" ·'l_ ).~~:'"-' .. ~.~· .- v -l.~~-

h~ell sho\vn ti) r~sid~ in the 611
i. th:rm:1g,h lld) ptedktoo tnmsrnemhrane dom.ains (TMD6~ 

~ !) ~md the fiti-<t tH~doohd.e"-binding fold (NHfil) ofthe SURl ~:ubunk 

{otm6I l)i,a:":X:i'xi4e, ,.,·vhk::h·i~ a J:)on.dit'l.rdic b(~rt<:OH)k~dia.•:;irle dt.riv~th''t~ b~.-ving th~ 

·fun11u1a 7~chlo:m-J-mcth;)il-2H- t ,2,~H)~NuOHliadi<.~z1rte 1 ,1 "dioxide (~~~11phical fo:mmla 

CsfhC1N:z01S}, h ~)rrml.erdaH:z-ed in three distinct ilRnnihtb(ms i<) treattv~~·o ditre:.~nt 

dh~:e<:ls~~ ind:k:a:tions~ (l} hyperte~wive e~nergencies <l.n:d (2) h:yperinsulinemk~ h)'j;)oglyc~n'lic 
' 

;;::onditlons,. Ity~petten.slve ~~:rnergen~ie~n}nHr~1ted ~vith H.yp~~rstllt tV, an .<iqueous 

fO:ntlt~tan.on o~ .. dh~Z(~;•:kle fbr .intraV$H<Jus '\.~se, a4§ust~d to pH 11 .6 with sQdh.tm. hydroxide, 

Hyper~tat IV .i~ adr:ninfstem>d as a hohm dose i~liO <~ periph!:.~nti vdn to tr(mJ m~Hg-nanf 
l 

hypertension (lt ~{:llt(my'hm~a 0vetdose, ln thism:~, di~~~tndde acts to op~~n potassium 
' cb~nnds in v~~Ctllar stat)~Jth muscle, ::;tahili;d:ng: the membrane pot.cntb1 at th~ resting 

leveL re~:ulting in ·>tasc•ttlar smooth rntl~c.kt ~elax~tion, 
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qral phartl1a>:;eutica1 version nf di~~:zoxide useful tbr ad:ministtution to bi1bnt~, childre-,ll and 

adt1hs- It is iva:Uah1~ M a ~hctcoble n1:int tlavored oraJ ~mspen~b:n. which hsclr:tdes 72.5%; 

alcoh~>l, };t~rhhoi~ ~~-hocoi.:.tte crem-rl. 11~vot; ptopyJ~ne glyco~* rna,g.nt:~sinm ;:~hH:nhntm 

sHic~te~ cm:bt;x~ynH~thylceUQ.lO$e S<Hih.un, m~nt ihrvor~ $Odhm:.r benzoate:, m~thylp~nshe:!:t; 

hydn.>chlotic;add tQ <tdJu~t the pH~ p()loxmner 188, propylpatah~n and ~;,yat~~f\ ~Dhtz.{>,~ide 

is akH) a'1/~dhble M a c~p~uk '1--vith. 50 o:r lHH mg ~~fdia2#?dd-e 1-ncludinght:tQse a.."ld 

trlag;n:esiurn sk~a:rute~ 

and ad:n~.<.ds,. jTh~;se in<chtde au.>:,'St>'ll solutk:m te~t~d in phar:n."lacodyn.afnic a:nd 

l1haiTnacokintti~, st~Hlies aml ~tablet fbr:rnu:latil;:n.l tmdet developn·le~~lt b':l th~ e(wly 196Ws 

as an anti-hynertcnstve, but never OOltn:ne.rch~lheJ (see Cn.lesnft'k et at~ J l~iwrm~ Sci, 

'V"'1 ?~7~l?~f~ !'' 1 QA5\.·' l·~ ,,...tA;;.,· ,. ,1· . A.A·P~" >)J, "~'"" .t\-..i 'i'<?~f, .:'"i'.4'·)'··1 ,.QR q ('.'"''"'"3·· ,,. q~ l'h.t .. -'>:l'',.s: ~·..:-·~ .. ~'!o-~f,. .,~$..ll .. :. .. ~ ... :t_~".J~ -~~{~~~ ... r ~s.~- ... , .· .. -A.~).f"_,_~.t..~ ... n:Jo...>..~~-~--~~ ....... -.n~, ..... ;}> .... -~::;:··~- ~vv -J'{ ~.:w.s~~~-.C:~ 

htt\e:S W~~r day .:lt S t:\r 12 hi:\ til' int~wva\s, J\'1\'1.:">! subjects J'$C\:l:ivlng dia?.to;z,i{k Wtl' dt)$ed three 
'I 

tim{.>$ per day; Co:mmetci~tl and exp¢timl'm:tat f'b:rt:r!."'tliltion$ itf dh~znxide an:: cham<.:tt;:Jized 

by rapid tkug;rdc~s~ fnlkwiing hige~tlor~ \~rith ;:'l~m_plete release in appmxin1ately 21mt:ws, 

Unl~ss indh~}tted ditlerently, the tettn •'approx:i:mutely"·~vhen u~ed in th~ context ofa 
> 

mnnedt'< v~hle, .reftt· ~fl the statt:;d rmn1eric value +/- i {}%, In the cO'fltext t:~f hvn-!het.~t 

nngles frtm1 XRPD ~tndies, th~ term apJH'QXlfn$t~ly refer~ t.Q +/,. 5~% of the str..tecl. nu:me-rit:: 

valu~:, 

t 

adverse side eftl,-·ct~ ind'!.l<li.ng dyspe:p:>ia, nausea, dim:-th<-:a, flu}d retenHori:; ede.m<=:, nxlu.ced 

:rat~;s ·of e~(:rethm d~ ~<)\::litJiXi; t;h1oride, and ~~ric ~K~id, hy~rglycernia, vonlitiug,. ahdurnh:tf.ll 

pain, ikus, tachycardia~ palpitations; and headache, (S~e e.g., ctu-rt,":lit pa<..:kaging insert t(rr 
' t1w .Proglyc~m.®). Oral treatment \">ttth d:iaz..oxide h ~~sed ~n individuals e;-;:1'erk.rldng 

sertous diill~~s~ wlwre fa.i!u:re to treat results in sig1;~1ftc~nt mmbiclity and.t:nortallty~ Th~ 

:ad:v~rse side ~fi\"Xl~§. from 9r<1l admbistratioi~ we tolerateJ1 he~1:~~se the bene6ts of 
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utH ity of ~h~ drug ih tte~ting ()hese. s-;iP:jGc~s at doses within the l&bde.d range \) f 3 to 8 

r.ng/kg per (L\v, 

an.d lean Zucker ntts) ha.~ been prev.it)usly rept)rlOCL Eke e.g. A1emzttdeh et at. 

BmiocdtF.#ogy 133:705,714 0 993); A1>mnzad.eh et at, Afetaboli.stn 45;3 34-341 (1996); 
' i\l¢nU:~'1deh et a.L, En(.it~r:.':,>~'inok)gy 140~} 19'7~3202 (1999}; Sta.nddge et at, FASKR J 

14;455A60 (200H)~ .Al~ntzadeh et at, A1ed Sci JVw#J 10(3)~ BR5J .... 60 (2004}; Akn.tz.;~deh 

d aL, lh1docrtno/o,gy 14502):3476~3484 (2004.h Ah·:;~hV<~ ~tat, J o_l'Pt~t:wmt~ LX:p llt.t-/r 

215(1)~ l94w1/.N {1995)~ £.md Surv,rit et at, i{n:docl"ino!og.y 14.1:3630<.~637 (2000), 

previou:sly N*<rrH.1d. See e,.g,,. \\''iga:nd et ~t.!Jtab<~U?.s .2,8(4):287~291 (1979}, evaluatiOll 

ofdiazo::<\ide q:n. il1$uHn receptors; Hatzrnan:n ~t aLJnt J Obesity ·7(5):453-458 0 983)~ 
glucose k'>1ert~hce' mJd illStllin se:nsHivity in ·moo(.m:~tely obese patients; ~Mams~ ~·t at, Boll 

~}"Jt?c H BUd ~~~$r 53:.l$60"'l 8{56 {l§r'{:f), :m.od~w:te d~~e diazoxide tr~.atmtmt on weighthJss 

h~ obt:SG patl~'its; AJ~mzt~d¢h ct ~t, J CJtn Endot'r kfetdb 83: 1911·" 1:91 5 (1998), lo\.V dos~ 

dhi:zo::«ide trtmtment on weH~ht loss in dbes:e hVJ:lecrinsuUnemit patients~ Guldstn.lrld et aL 
' . } . . ·. . ....... ' . ' ' . . ' . .~~ ... . . ·. ' . ·.~ ·. . . . . . . ' . . . 

l>it.?f:w:N~$ tn~4 Metabolism 2S:448:A56 {2002), dia~o~dde. 1t1 ob~se typ~ n diabetic patients; 

Ortq"'ist et ~L,LNa:hetes Care 17(9):2191":2197 (2004). heta,·~H ft.mx~Hon me{!.sur~~ by 

dt<:tdating C~~eptld¢ in cltikl.ren at cHnit~~~t b;t~et of type t dlabt~tes; Bjork et AL, .l)i.t.~:b~'?..t!?.,'< 

C~ar~ '2l0)~42{AJO (199$}, ~rr~~t of di~~<:~();:dd~on t'eSidu;:}1 ins:nhn iilcert~Hml iu ;:}(iult typ~ 

l (H~hetes pati&nt:s; and Qvigstad e.t aL, Dia:&~tk it.fe..,•'icine 21:73-7{} (.2004), 

(00l3J , tLS, f'~tent No. 5,284.845 iks;~rfbe.~ $;method for nortnalh~h'lg blood gh1wse ) . . . . 

~md insurin kv~ls in <W~ bdividuat exhibitb1,g normai fasting blood glt~oose mld insulin 
t 

kvets. ~nd ex.hiNting ln llt1l:Jra1 _ghlcol):e rolen.m.ce test~ elevated :gh:~co~e le'i.t(~ls t~nd at least 

one :ln:'w:Hn kvd ahnol'maHty selected !tom the group consisting ofa debyed insulin 

peak, an exagg~~:at~d iwmJin pe~k and a sec(mdary elevated insulin p~;:alc Acoorl;iing io 

this reference. the tncthod lncllldes adr.ninist~mn.g diazoxide in an amount from abcmt OA 

to ~tb(mt: n.a mw'kg body \:<.'eight h~ifhre- ~~ch rnea1 in a:n amot:~:nt effective to nonn.ahze the 

b1{~bd ghl~'X:lSC a;nd immlln !ev't=ls, 
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fbr synth:t"nn~"X:; arid.r~ulting cmlw:HicatlQ:ns, that include hyperHpid~~mi<'~, hypertenskm, 

c~ntr~l Qqesi~:y~ h~/pcrinSt~iinemla. awl impa1:reJ..1 glUCO$t1 intolenmce, Acc<.nxting t'Z> thls 

:re:feH~tlCt\ d:iazmdde hitt::tiflte~ wHh p·anoteatic i$let fuuctk~n by ahbting endt)g.enQus , 
{n$uHn sect$.ltkm rest~tin.g b: ~ state of insuJin defi cien:cy and high hh:Jod glucose h::veb 

' 
eqtl:h,~lent to :that of d:iab~tic p.:!t(ents that depend on Cv"i:ogenaus in.$~1lln adminhtratlm~ fur 

ntJn:naHzatior~ ()fthei:r blood ghwose kwds, 

!\ir the tn::~trnent of .hypenensk~n 'Ill~ patent &~.sserts that a!kl~B met~' s~lt:s ~l~~Y be 
' . 

prq)ared by methods weU--.kn<.)sVn in the art tht lbe prepa.n~tio.n tJLl mdt {)f:<t S:tt·osm b~~se 

with a \.Veak acid, H also aU~ges ~ speci:l:lc. method fbr :r.nal.ting a s()ditnn saH onliazt1~:tde; 

This p~t~IH dc.•es not p~trvk!~ My ~vid.ence {() support the fbrnmtion of 4cny sa.h of 

dhz'-~xide. 

\ 

:;Mhrtini:::<thHicr.:, 

lnhHJitnr ph~~ dh~z~>xid~ in. the tre~tm.~~nt o:f <.th~~s:ity, .Ab>G described tl:H.~t~itt is the use of a 

Cox<~ inhihitot ph~s: a phnrr~);ac,~ntically at<ceptable s~t Q:fdt~~tndde~ \Vherdn acc~ptable 

c1.tdons lndud~ ~~1kaH :metal~ arid alkaline earth ttteta1s, 

agonists tbt redudng the cunsunrptinn of fat t::-1.:>ntaining fi.xtd. 'Hlis a:p:pHcahon mentions 
' 

pharrnacfit~!ticaHy ~.(:'ceptabk add ~dditkm s::tlts, pharrnaceuticaUy act~t-:ptahle n1etai :;;alts 

and optiom~Hy lllkyla:ted amm~:~cr~ium salts, bt~t does not di.$close or d~.st~ribe hov~' to 

:pr~pa..~ ~ny st~c:h salts .. Thls patent ~J~o. d~'cs h~}t pro'~lkl'e RRY evide.nce h) st~pport the 

i{n.·mation trf a".lY' $alt ~sr a K"\Tl' chm.it~d ~1go:nist 
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d~riv~£tive-s t"b:r th~ tte~~tn:n!·llt. ofhyp~!;tens~on atld periphcid vas~ular dis:ordet~, This 

patent tri~<nt:i~Jll~ nOthh:J:.-d~ atkn.ti tnetals saHs but does :not disc!os~ or de~crib~ hiJV<t to 

prepare any spch $a1ts, This p{ltenr Ut'Jes twf :pt'OV~de ~my evidence to supjx~:rt ihe 

fot~11atkn\ of ~ny salt o:fdi~t)~kle (lt its derivafiv~s .. 

metal~ tert:larx amh1e and amrt1,lriium salt~ o.f dia.~oxide and dinzoxid~ dedvathle;s, lt has 
; 

been stwprisirigly il~l.lhd that it is difficult to· p:rodtlce salts of dia,.~-o:~ide ~u~d detlv~ti'<'es, In 

partk\.tlat, foe: inventors: have be~n unable to r~'P:rndlo\C.e fbnnation of ~.t.dktlo~ide salt 
• . . . t . -

I . 

ttS<lng the rnefh~Jd lWSerted it~ 'Ll$, Patent t·R'!·, 2,986S73, 0Jntrn:ry t<.;~ "~ihat is Te:ported in 
' the htemtl.1re, palt R'>rmation \·~lith di<~<lXid~ M.d delivat!v¢s: rlepe:nd.s on a prope.r sd~dio~ 

Qf st)1Y{.'nt and;cot:ltrter:..io:rt 

?rt,vid~d het~in <1te phan:rtac~utical ftrrrr~uh~th:ms ofK,.\.Ti:' d1anrwl· open.e~ ~nd 
1 

their tl$e for tr~atrncnt .of·varim~sdi~~~scs .and·t~')fi{Htions hK'1udh1,g diaoetes ~unl obesity, 

Such thrmuhtt\91W at'{s chat$l!::terized aslwin:g bit*va.H&bk, A KAlf' th~trtr~e1 opent<:t a~ 
\ 

w:;cd h~rdn h~~ ~:ny one or mcsreofthi>.'> tb1kr0ing properties>: {l) Qpe-t1hl~S0Kx/K:ir6,y 

}':H}t~sium chiit~mel~, where X·""'· I, 11\ tw::2:.B ~-mil}"""' 1 o:r2; (2) bin.dbg t~1 th~ StJRx 
I 

~uhu11h of KA·tiF ~hannets~ and (:1) inhibiting glucose indu~eq release ofinst~Hn follo\•ting 

adnlidsuat:km;oft'he compm.md ln v{w;, .Pmt.~abl>"s K;~·n• dmnncl np.ener~ are KAw 

channel op**1eb v,;:itll aH du·ee properties. K,.,.Jf< chann!:ll openers as definr:d herein. a~X~ 

pr·d¢n~hly salts prepared lh:fm the: oompoundsnfFomw1ae l--VIH, us set forth beh:n~,\ 

IHUl4J Th~ ptese:nt h1v~1~tkrn t-tlso provkle~ s.a1t~ offhe- corrrp{mpds defincxi by 

F\:u~rnuhN I ·'· \-;Ht Salts ofFontrula¢ J.-, IV. provided herein im:;>lnd:e monovul(lnt t~lkali 

m~tal salts amb~1{H:tovaient ~~nd 4iva1~nt sahs (~f oq;,wn.k c<xtupo:n:n.~s, pf'efentbty organic 

cornpounds which indude ~n <.Uurnoninm. nloiety, Salts offorrnuhw v·- vm: are af:?:lo 

pn)vlrlt.-:ti htreh:, pr~tbr<1bly prepatt.m v,ri:fh monoval~nt and divalent oc~unter--1ons, 
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R l ~~ .gdec~td from the group :t.onsistlng of.hydrog~n, low·~r afkyl. $Ubstitut~d 

k"l\~·~r alkyl, C)''doaU»yi. and Blihr<t.huted cy'Cbalk)d pn:rvidf:d l~{Jtv~e\·"i:.~r ,chat 

,.,.,,h~n R l is a S'tlbstitt!led k~w·er ~~.lkyl or a ~m.hstltutex1 ~ydoalk·yt fher1 the 

s:t~bstHuen.t do~ not irlctude an an::iino gmt~]:$; 

:!{2!$ it.:,hyrlr{}~en; 

X is a '1, 2 or 3 atotri. ch~lh1, wherein each atom i:c< h1d~pend~:ntly ~de~:ted fi:o:m 

t:~ttb1.:s~~~ :;;ul.ft~r and ttitrog®1~ n:nd each .atom ls optit1naliy substituted 'Nhh 

' h~loz~~ h,ydrox.y1* h:J>,ver' alkyl,. ~mb:stiruted kJ\V¢.'r alk:yl, lov<"e:r ~tkox,y, 

cych.)nlkyl~ suhstitut~d cydoafkyh or St..<.bstituted h:J\V~r afkoxy, pt\"Jvided 

'however !hat;,vhs;::n an atom of the chain is stibstH:uted wjth sc~ihstirut~d 
' 
, kn,>.ter <tlk:yl, substH:u:ted k~\Vet alb1xy {~r subsHtntf...>:d cyd~1~lkyl, thert the 

s:ub~tihtettt doz~s mn include an a.rn~no group; 

wherein ring B is sahtrated, lnonou.:tn<<~b.lnted, Jlo.')l)''1m~aturated or arnnu.rdc; 

and a.H hio~~q\~.iv~lents ihch.1ding salts, pr~Jdrttgs and g$\)H1~-f:s th~«mf 

~rtl iw:h~p~nd.¢nHy ~d~cte...>:d f}mn the gr~:'"lup -c.o:nsisting <lf hydrosen, h;.:t.togim, lower alkyl, 

trqb~.tituted lower ~lky(, t.-;ydoalk:yJ,. SUb$bJuted C)"'~loa1kyt~ loWer <'~1koXy~ StibStitlJt~i 

tow~f alkoxy~ s1tlfbnyl, and the. like, l:n furlhe:t' e~tjbodin1~nts, R<~ and Rh are 

itldetwmie:ndy' :::;~kcted t:rorn the gn.1up ~"'nsistin.g of hydtoxyl~ substituted .oxy,. sub~tituted 

thiol, al.kyhhio, &iibstituted atkyhhio, st~lfinyl, sulfi.myi, substhutecl Sculfinyl" s~~bstit:t~kd 

sulft:myhtlkyl:sulfinyl; <:.tlkyha:l.tfbn.:~/1> <.:"lnd the like, In a prefer:red ~~n1b(lt:Hnie .. nt; Ring B 
> ' 

N0211 S<~1ts of etnbodh:n.cnts of the ch.~nnd opent,'r!S defirwd by Fonnul~ r {:nay h~ 

prep~r~d from the t'hHo\Ving: (~l) met&l hy'dnJ;:-;;)de,~~ p~Rwably ~lkaH :ttHdltl hydroxide$ 

(~·<hh N~{)H and KOfl} ~u:\d (b) c~rgaaic hydrQ:;-;;kks , prderably orga:nic co:n1pt>ttnrls which 
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im:dude at ~e~tst on~ tertiary- runlr..t~~ or ;:it .le~st one quat~maty :a~nnwnhn:n km (~,,g~., 

di~th:ybrnine}~thanot, triethylm:nirw, h:yd:n.v~yethy1pyrmHdine~ clml.in~ ~nd 

h~xameth:yl:!)exm~ne:thytenediamn.1i:.\nill:rn~ and the Hh~). 

wherein: 

K,,.,n• d:la11nel np,et~ers defi-ned hy Fortnuh n a-re as follo\vS~ 

g:(h 
~- ~ 

.7'-'
1
,:--N ':-<-"' R 

X B l A 11 
. '·-..... ~~ t.,s~J\l 

.~'·l:.,\ 

00 

Fo;unulall 

EJ i~ ~ele~:tetl :frott! the gtM~p t.::tnsisting of hydrogen; Lo\ver alkyl, stihst\luted 

lo·wet alkyl, .::ydoalkyl~ ant1 substitt1ted cy;;lo~Ury1 fl\.!Vld~~ htrwever that 

. \\ihen .R1 is: a ~l:lbstl.tt~ted lower alkyl or a }>tihstituttxl cydoafk.jil. then the 

: ~rt,d,stit~lent does :nqt bdude an atninp gronp; 

R2b is 'hy<lrQgen_; 

X i.!S *-i t ~ 2 (H. 3 ~Jon1 c:h:~ih '"th~rcin ¢-p._t.m atom is im.ie-pend:ent!y 8e'lect(~d t.}om 

; carbon* s1,dfhr anq nin'OgiJl1:~ ruid each atom is ~;JptionaUy suh1ltit"lltt.m -.vith 

'h~liJgert, hyclroxyl~lower alkyl1 S'l:!hstimt~-d ln\·~,;{,~ alkyi,lo\ver alli:.{}Xy, 

cyclqalkyr, s~l'b~titt(t~d cydoHJky'.l, m' :5n~tn;tH"l..~t~d b'\ver alko.xy, prO'!,,dded 

ho\v~vecr fh•~t \\i'hctl a.n ~tom: "'1f!he .:~hain. i~ substituted ., •. 6th s~bsthutt'.~d 

,ltJ\,V~r aik)'l, snhstltuted cydo~~Jkyl o'r stihstituted low~:.~r f~lkuxy, then the 

'Si.lhs:titnen~ doe!:> not in:dude an ,'tn:~ino group; 

tvhoreiit tlr~g B is saturate-d, nv::rn.{.mns~turatcd, polyunsatt~rated >:~r ~tron1atiu; 

~nd aU hh1equlv~~lon:ts inducling sa!tjl, proor~;Jgs and Js~nn~rs 1he:H,x~t 

' are hidependetRly selected irom the gt'O\lp ccmsistin.g ofhydwgen~ halogen, lm~·er alky1, 
l 

substituted kr'>vet· alkyl,. eyc.to~~H>:yl, :mbstit:u:h::d cydo~-tlkyl, JQ\Ver alknxy~ substitllt~d 

1t:)Wtlf ulkQXY~ ~utfbnyl. and th~ Hke, In ft.trthe:t' m:nho<'Hm~nt.s, :Wl anclt"ib am 
, 

independently selected t!mn tl'~~ £lOup oonsist~ng u:f hydrmqil, ~nJhm:it.uted OX)'':> su}::dH:ute-d 

thio1, ulk:yhh\Q~ $t1bstitut«::d ttlkylthk\ Stli:finyl, S"l..lH:bnyt~ S"l..tbsthx~ied su1fin.yt. substitut~d 
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:s~dtbnyl, alk):',1sut11:nYl, alkyh!uW:myh i:ritw and the lik~, In ptd~.:r:recl ¢.\tnbodim~nt, Rh~g [t 

~k~~s not incl{~d::;:: any het~~oati>m:s, 

{H03t~l Sa:Hs of en:.~b<:.Klin:i:ent~ i)ftlle t~hf.u::met openq~s defhw.d by Fonnt1.l~ U nt~y be 

pNpan:d ftmn fhe toHowing: {£t) nwta~ h~td:rox~des~ prefumbly a1kaH :rnetal hydr~n~.id~s 

({tg., Na01-:} and KO.H) m!.d(b} Z)t'$~nii:e hy-d:ro::><ides, prdbrahty t)rgal1ic (~ompl:."n.u.Hl\9 \Vhkh 

iJ~dt.>de m: least one tertiary >}mine or <:~.t ki~st o~'l-e qth.<-ift-<r.nary ;l:nm:wnitJnl ion fe,g,, 
' d~ethyhmdrie ethanot h::iethyh~Jt~in~, hydr~:,$xydhylpyrroHdi11c, choline ~nd 

hexam.ethylh*~Hu:n~thyleru:~iatr!rl:wtiiul:n, atJ.d tht) Hke), 

\.vhemiri: 

R 1 tS ~dQ¢tCd fh>m the e"~:rup Cl:Jr!sisting ofhydroger~~ kl'>,;\:'er .alkyl~ substituted 

, t<.1wer ~ikyt ;:md cyd.oalkyl provided hmvev~r th~t \'<'hen R1 is a S\.lbstittW~:<l 

; lowm: alkyl~ then the s\~bstiwent tltH:-5: not includedl.n amint~ gro~tp; 

R1~ 1sihydrngm~ 

_R)· !g iekd:ed (l\1nt the gr0l.JP consisting ofhydmgt~n, ha~og<..~n.l>.n.vet alkyl, 

: substituted hJ',:(-'et ~uk;A, cydonlkyl ~nd st.:ibstitutoo cyc1oa1k::y.l provi(hxt 

: howev~r tl:m:t: when R? i~ -n s~<ibsHtutoo low-er alkyl, then th(l st(bstituem. 

: dOt~S:.t\l'Jt inciude an. amino gtoup; 

It'} is S~i~le(;ted frm:n: the g:r()~lp cons1shng ofhydm,gen, lwlogen, lowet alkyl, 

; substituted lo>.;ver alkyl, cydoalkyl ru1d subst:ih.1ted cydof11kyl pt<rv1ded 

' however that \'l-'h~rrR4 is a substituted kr\.:!,'<$r alkyl~ the.'1 the t-rub~titw~~nt 

i do~s not: inchtde ~n ~~nino gw~p; 

and ~n: bioet}~~ivakrrts inchtding salts, prodrugs and isom~::rs then'Xlt~ 

! 

Jn t}arth:;n.lh.r embodiments ~)f Ft'n:rnula HI, H..l!s l~ b::lWer tllk)'l; {pr'ef~·~·abl;y 
' 
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sdectt.xl froni the g:rt}rlp o(~n~hhn_g ofhydmgen, h!(t!oge:n, h)-,ver alkyl~ suhstih.l.ti::rl h:~'\ve:r 

alkyl, cy~Joa1kyl, and suhshtt~ted eytJoatky1~ ~md R4 is ch!ori:ne, 
,. 

S;ahs ~~f enlhqdhlit;~nts of the channel o;pe.nets denntii h:r' Fortnula lH n~a·y be 

ptep<~red from the f{)lk~w'ing: (a) metal hydro::-d:tk-5~ pretbrah1y .:dkail n:wta:l h:yl-itoxkk~s 

(e,g,~. N~.OH l~u.i KOH) and {h) QfgRnk: hydmxid~s. pneti~ntbty ~ngank ~x~w-pmmds whkh 

inchtde ~~t k~st one tertiAry arnine or ~t le-ast ot~e q~H~temary iu:ntntfn.iunT ic~n (e,g,, 

di~tl):ylarnine ethan0t, hid'hyb.n:lin,;.\ .hydroxyethylp:.y:rrolidtne, t'.h:OH1le and 

hexant~thythexarnethylem.ldlan1tn.on:ium; and the like), 

R I is .seltctcd fram the, group t'rfnsistin:g ofhydt'Og!.m,lowcr $lkyt, .sPb~tihlt{~d 

1o\VG"f alkyl. :cmd tych)alky~ pnw1ded l.!x.nvev:Pr tl~$~t \Vh~m R! is .:$ snb~tifuted 

lcnver t~lk:yJ,. the:n the 1=rtibstitt?ent does not iodudc an <~mh:lo gwup; 

R Jb i:%, hyd:wge',:n.~ 

R.3i~ ~d~.ck'Xl from the w<n.rp consisting ofhydrtJ.ge.n, h&1og<:~n, kn.ver afky.l~ 
I .. . 

substimted }o\"<'er ~lkYl, cydo~!ky1 and substituted cyclo~ukyl p:ro:v:ided 

ho\vever that wh.en I(~ ii:l a sUb-»tltu.terl kn.><.-<er alkyt, th~:n th~~ substitn.ent 

' R4 is sdedt;id. :fi:\1n1 the group t:.o~1sisHng ofhydr'l.1:g~n. halogen, h.n·Ver alkyl, 

·. sl.~h~tHl~t~ii h:~w~r alkyl. <~ydoalkyl and S'!:~bstit'I.Wed cydo;;~.tk;:yl provided 

how~ver that \.Vh~:~~1 .R~ is !l sul~Slit~,i:Wd lowt~r ~lkyl, tbe~1 the sub:sHtu~~nt 

does not inchKle an ~u~1ino gmnp; 

and rill hio~uivalents 'indudi.ng s~Hs, prodrugs and isomets thereof: 
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seh:;~tGd ft<HJ~ the g.rtJI.~p t.~CH1sistin.g oHl)<dn:rgen, .hak.~gen, lower alk.ylJ substituted lowe·r 

alkyl~ Gytlo~t{ky1~ a11d substituted ~.:.~yq:h.:Hukyl; and R:'l is chklrirh.::, 

prepat~d ihnn ~he following:~ (a} m~h ... ~l hydn:rx.ide::.~ pre:ft:<rab1y alk~H rnet~lt hydtoxh:!es 

(e,g;, N<'10H <~nd KOH) and {b) org}tnic bydtoxi.dt~, prdbmblyoq;:~ank compound~ '-'Vhich 
' iw:::h.l.{k at least one terti<'lry <m1ine or at kn:;st one <rua.ternary arn.m.onl~nn. kl'{l (e.g., 
' 

dbthyh~nl.h1~·ethanoJ~ trkthy!m:rtin~. hydro.)~yethylpyrr£~Udlne. choHn~ ~nd 

hex.anwthylh~xan:>cthylen~1br.n:rnon:lum, and the like). 

fti is $dtx;tcd fn:~tn the group_.· consistl!1gofopHonaBy sub~tit\.!ted um:lm:.".\,_. . . . 

' optkm.aHy ~~bstituled ~llkyi. opti:onaHy st.ibstit1Jt~-d cy~loalkyl., t::rptkm~Hy 

subsdttll:t~l .hetetncycly1, t1pti-ont~Uy substi tt~ktt:l hpteroc_yclyfalky1, 

opt~onaHy substituted aryl, optionally :mbsti~1itet:.! hetetoaryl, and 

trpti~)nttlht substH:tlt~d hete{oarv.lalky~~ 
~. ... -~ . .. 

Jl2~ h~ sdet~k:d f:rorn the grrm1~ ~om:~~ting nfbydrogen; artd kJ<;.>.ter alkyl; 

X is <l l, :1 or 3 aU.Uli chain, wh,-rd~l (:'-a~h a~om is independently ~:eted~ct frorn 

' carbon, su1fta' ~n:Jtl ~nh~·ogf}n, and ead:~ aton) h optioru~ny substifutoo with 

' haloge:n~ hydroxyl, opti>JnaHy stibstituted ~ower aJt,-:y·1, optinnaUy 

; Stlbstin•t~~d kw.tttr' ulk\1Xy, optiona.Hy' substituted cydoa1ky1, or npd.onaH:>·· 
, 1.. ' "' ' ~n;.hJSt1tute~,:~ ammo; 

wh~.rdn ring B is satu.:rated,. tn.onm.l:nsatumted, polyunsaftm~ted (:It at'O~nl:rtfe; 

w'here\n at le~st one of R 1 or ti substituent of X inchldei;.< ~n m1lino grol:~p; 

and aH bioGq\tivatenb irtchtding salts, ptodrug.s Md isolnern fheroof 
J . . 
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are bdependeutly :\lekct~d fro.nl th~ !,'l't~up r.:onsistit~g ~tf'hyiUogen. halogen, optil::m<1Uy 

substittiH .. >:d h~wer <lltkyl, optionaHy ~t~bs\l1uted cyc1oa1ky!, (lptionaUy Sl.~h>'3htt;ltd kn .. \'er 

>\1lkoX}\ amin~1, stMonylarnirw, itl'l1i.no.~:nll±bn)-'1, ~tlHbnyl~ ~md the lilw, Pt¢furubly R l 

lnchldes: at le~tst one s\.~bstbJ~m:t contt~ining :an Wl1.h:m g:n..1up.. Jn i\uther en~ibodiment~ Ra' 

and Rh ate i~depend<:~iltly S.('~k~c·:h:~d fh:ln'l. the grcn.tp czm,•:dsting ofhyd.m~yl. suhstih.lted tfX.'J\ 
' $td:n~titu\ed th1t>1, a.ikylthk). s:t.tbstituted alkyithio, sultlnyi, swtfon~tl. st.lbstitutett ~:l.llfinyl~ 
' 

submltuted. stilf{ll'lYl, slibstHtlf~d sulfi1nyl;:,~tnino. S~ll1stitutt.':d ;imino. su..bs1itute.d artl.ine, 
; 

a1kylt>uH~nyl,alkyls'IJ1t'Gnyl, <~lkylstllfotlyhu:ni:no, and the Uke, ln a prefkrred. eti'lhoditn.ent~ 
. . l . 

Ring H dm:~s .n(>t. iridude My h~tWl!Morrm. 

'>'$therein~ 

!{ 1 hi $elc.x;ted f'tont tht~ group (;ons:fstin:g n t\,:tptinnaHy s:U!:wt:Huted arnh}o, 

' optiot>alty substituted ~l1kyl, opti:onaUy substit:utcii c:ydna.lkyl~ optionully 

sU:hsttt\.ltoo hett..~x)cyd)-'1~ at:ttknlaHy s:uhstituted h~teFJcyclyhJk.;A 

; ('>pth:mally ~uhsthuted atyl~ qptionally s:Ubstih.Jted het(~:n.1aryt and 

; optlon~~.Uy s.tlb~titutt~ heteroaryralkyL; 

R2h id selected ftx:nn th~ gnJup consis:d~1g ofhydroge>l a:nd k!W:e> alkyl; 

X is <l
1l, 2m- 3 atm11 el:u~in., \-Vhe:rdn each atotn is indt.;pende:ntly St'i~ected t!om 

c.a.rhm':i:, sP.l:ftlr an.d nh~\.1!!,011> (lnd each at<Jtn is o:ptitm.aHy substituted with 

:halogen. b~td:ro.~yl, opti<.nmUy st~bsdtutt;d h:.r•:\1er alkyl, option:~lly 

substit:utt."-d lmve.r ~lkox:y, optionally substihrtecl cy~:~k)alkyl, or optit)nuJly 

sub~Htut~d <lmhw~ 

whereln rlnl"' B i~ sattwat~\ monouusa.turate-€:l, po~yunsatu:rat~l pr amn:~llt:k; 
l ""' . 

\i'th~rein ~~t !east one (lfR1 or a zt1bstHu~~nt ofX !ndudc!>. an aminogn:mp; 

and i!li bioequh-'alent:s includh1g salts, pwdrngs and i~omcrs therRlot 
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R h are· indep~n¢enHy selected f1-on1 the group cotlsistl'ng of hydto gen, halog~.:n., ~n;.ve.t 
alkyl, substituted h:sw\~r alkyl~ cyclo~lkyl, suhstitnt~::d cy(:ioalkyl, 1owet a1kuX)\ ~tibstlttl~<ed 

lower alkoxy, amino~ suhl:n1ylan1irK\ tltninos~~lfl)nyl~ St.dtRJnyt, and the like. In flwther 
l 

embodhn.ent$, Ril and Rh.ar~ lndepend(mdy s:ekcts.:d f}o:tn Ute group consh.rdng of 

hyd~:(:ixyl, ~tl.bsthut~d OX)\ ~ut>stSro~ed thi,J1> ~kylthJo. substitutt.>d afkyUhio~ sulfinyl, 

sulfonyl~ suMtit:uteu .st.dfhryl, ;nlbsHtut~~d suJfuny!, :':1\l.b~tih~f(:d %uH:Onylamfn.n, substifut~l. 

.amino~ substi~~kd a1nirt~~ alkyh.<t~l.finyl~ alkylsulfunyt ~~1kyh;\~W:myla1nhN. ~nd · tlw hke, 

Pteft:n'ably Ri h'idudes et least une :s1.ibsthuctnt con:U~ining. an :a:n:J.ino g:r(!~tp.. In ~ preferr~d. ' . 

K,t, n> d1~nn:~l op~ner~ d~i'hi~d. by Ftmnula VU are as fblb\v~: 

~"~ . ·1'-S n'l l"'>·"'l:f!· .. ...,,~_..r:'>~..--~-..· 
1, "' •• : f' R"* .......... ~:-,.,~s--'""R'2~ 

·'~l.'\:\ 

00 

f:\}nnt.Ih~ 'VH 

R l is selt.~ted from th~~ grN..tp <.~ons:Isting ofophonaUy ~uhstih.Jted atnitlo, 

option~illy subl;tihrkd i~lkyl, optkmaUy s'rlhstHuted cyck)alkyl~ tJption~Uy 

substituted hetero~ycly1~ o:pt:io.naHy s:ubstituti:ld hetcrocyd;/lalkyl~ 

opth.maily ~uh~titut.{~(} a:r;/l, Qptionally substituted hde.f(J~tty1, and 

opt±onaUy ::mhstitnted hcl.emary!aJ.ky!; 

1{2<$ is'seh:~~f~d :from t..~e group consisting ofbydmgen, lo\'\>'{tt' t~1ky1, ~md sfiibstituted 

' hW~'tW ~tlkyl; 

Rl is $dectoo fro:n.1. the grtn.lp ct1nsHUng ofhydtogen, halogen, op'Honalbt 

· suhstH:t1ted iow·~r alkyl~ option~Uy substituted atnino, optktn~dly 

· s~lbsthtit~d C}•'c.lu;:~:lk:yl and opth:-~naUy S\l1lstituted aryl; 

R'l is sek~ted f}nrn th~ gro~~p consisting ofhydrogtm, hah:~gen. ~rytkm}.lJ1y 

Si.ihstitut~d lm•ler alkyl. opUorta:Uy substituted amino~ <>ptjonaHy 

substituted ~ydo~1kyl and optiow1tly ~ub~Ututed aryJ~ 
' · . 1· , «R i ·n:c ~l ~ n4 • . ·1 ' b • , . , , 

'\'~>'.m:rum at !i.~<t::rt ~:me ()'i: .. ~ .~x,· ~r~~.! .1.x. Ul>)!Ul:~(~ <~ &1l $htlJC11t contammg <m an'llfl(l 

~roup; 
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WH441 Ptefutably. R/ in.chJde$ R st~h:stittten:t cnnhririing an a:n:-siw:~ grtnlp. h~JX'i1'tkuh~ 

en1hod:hncnts ofFonnui~ 'VH; R1 indt:tdes an a:tnino s'l.ibl>Hhsent, ffb is .hydrogen~ and F(~ 
; 

~md R4 <'lte each irn:fependently ba:Jog~n. 

the group C(ln.sistlngo.fhyrlrogtm, hak~gen, low'~,r alky'l, 3ub.stHuted kr~ver a~kyl, <m<ino~ 

substituted mi:..bo~ cyckH~lkyl~ and :.mbstltl:~ted "'Y'<hH~1ky1; ~nd R4 -~s .chlorine, 

.ftl Js ~t11ected irom the gtOSlfJ ,:onsis:HJlg ofppticm.~Hy aJJbstih:~tcd •~t:r1ino~ 

optkm.aUy s'tlbstituted alk;it, opt!ona1iy ;:mh:stimted cy!;ilpalkyl. npti<.maUy 

S~Ibst.itnted heten:K\yelyl, ·option&H~y s:ubstHut&.~d heten}oyclyb1ky1~ 

optkrnany substituted $:ry!, opth:rnaHy sub10tituted heterotuyl, m1d 

op-tittnaHy subs~it:ute.d heter.)uryl~lkyi; 

R'Z~ i~ ~de~ ted fu>ul tht) grou:p ctu~s:i~tlng of.hyd.rogen" b'>-ver alkyl, ~md St1J)S~ltu:teo 

li)\~·er alkyl; 

R-:3 i.s sdected fi-om the group (:r.ms.isting of hyomgen, halogen, optktrwU::t 

\ ~ubz;tituted. tp·wer alkyl, ~)ptiomllly sub:!~titutto>:d a.'Tiino, optionally 
' . 

' s:u.b1ithut~t cydoal.kyi and nptkm~~uy suhstitute>,.i ~:ryl; 

R4 is: ~ele"'t~J fu;.m th$ g:rolll) c.onsisHng ~Jfhydrogen, ha~og;<~n. ~)ptioflaHy 
subsdtul~d lo\~'er alkyl, opHor~>iHY stthstitvted amino, optkmaUy 

· Sttbsti:tuted cy¢lna1kyl and <>ptkm.:llJy st~bMittlted. ar~il; 

\:Vh~re~n at least 011e ofR 1
• R~ and R4 im:Judes -~· subs.tih;.~;:t)t ~•ntain:ing an atrtinl1 

gmup; 

and al1 b~t>cqu~va)el'!hl indud:lrm salts~ p:rodrug$ arld isonW.J:'S the!'{lof 
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~:?mbudimems otJ<tn1ntda VHI. R2b ~s hydrogt.~n; and R3 and R,4 are ~ach !nd\~).lt:ln.dentJy 

hruoge.rt 

the group t~r~sisting of hydrogen, l~~logen. krt¥t::r alkyl, optionally s'~bs:titut(~d lower alkyl, 
> 

ophor:u:.tHy suhstitttted 41-rn!no. ~md uptil::~t~aHy substituted ..::ydo~!lky1; a:nd 85 is ~~hh:~dr.ie, 

Ut~les.~ {Jt'h~n\'"is~ itHlicated, re.f4ren~e :in this appHcation tQ K,~T>' channel , . 

(.>peners should be: ~mclerstoocl tK! rei~· tts K,;..Tl' channel opt-'.ner~ hm>ed upon a ~ah of <:me <A' 
i 

the .;:~ttn<poun~;is descdh:~d by Formt:~lM~ 1~ \/Hl ~nd hr.rving o:ne or mon:\ and preibnibly aU 
~ 

three, ~1fthe &nnwh~g properties; (lJ op,::ning St}Rx/Kir6 .. )' p~)tasslut)1 ctun:tnd$, \:•/herein 

x ,. 1, 1A ('f:r 2B artd y""' l or 2; (Z) binding to the SURx subtmH ofKATJ' (~hannd~; and {3) 

Inhibiting gh:tb:)s~ iru:l4e~-d rel~ase ofins1ttln fcHo•'>1hlg {~dm~tlistr~tlN\ of the ~xlrn-poimd in 

vivo, Sw::h K;-.Tl' e~hanncl •>t)~ners pr~fetab1y h~ve nw :stn..tcture (.\ f Rrty 0 fth:t:: ~nmpaunds 

z)fFzm:mila J--·\>'111~ <:lf l~Kin~ p~~s.ri:~:nibly Forr.rn~ht 11l.;.fV ,-~ihere ring B or its «wivalent doez 

not in€ll44e ~u1y heteroat<.)m;:;:. fvioN -pretbn:ibly, the stn1ctn1·e i~ ei~h:oxide, Sh·tu:.:hut~l 

variants or bh(equ~viknts of My cif the cnmpotmds defined hy l' ormnl~}e t~ VlH, ,such as. 

derivatives, salt~, p~\')dn.lgi'\ or isomers. u:re- also cout~np1ate4 Jwreirt Sp~~.Lficatly, salts: ~f 
' ':ompcm:i.",l.4s of Fqnmda lAV \VlH.1rdn: the catkn:} Js selected from tt m:tti:on t~f~n alk~di 
' metal (>r ttn org,;m.ic {;ornpound ''thk-h includes *'• tertiary arl:'l:ine or ~· quaJctrmry 

<tn:~nH)nimn k)j.l. Prdt':n.ibly, \:vht.n the salt indudes at artk\n '-~fdhttnxMe <md a sodiun.l 

cation, the salt is n.nt in a H::.rnn s:oitabk~fot intravetw\~S use, ln. othe:r t--'nlhodimt\n:h>; when 

the aniottis diazoxide in a sdtltion ~t~itable fi>r :intra:veJ10t.:;s w.s~~ the cation is not sodium, 

ln altern£tt~ errtb:ldlm&-lrb;. ita Stslut)(WJ$. S:u:ituhl>t~ Jbr intt:aVe:OO\l:S Q:;lC, WllCrl h1e Ci:l:tkrn is 

sodium, the a:n:km is not atl <::tn.ion ofdi<:~.Zox.ide, In cettain ~axibod:hnen.t<£<, whe.'1 the salt 

bdw:.bs an <:tn,ic.tn of diaz:oxkie and ~~ sodiurn cation~ the sa.H ~:~< not in Hqt:lid fom'l, ~'tore 

preferably, K~ il' ~hamwl t<peners contemplated herei:n an:~ z<~lts of o>Jltlpound~ of 
' Vonn.~:.<lae, Ht und fV '"'therein the cat.i~:.)n is seteuted fh.m1 soditm.1, J.10tassium., chohne or 

he~amethy1 h~x.ametlsyle,ne dia.."Umonhm.1. OtherKA·rrchanne,16peners that :a:re 

contemplated :fb:r use h~n~1n htd:iJ<.k BP:DZ 62, BPDZ 73,. NN414, J:WD:Z 154, 
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;.mother embodirncnt, the C.J;.m:.rpound afFormu!a V"VlU fo:ttn:s the ar1km (~fthe salt ~md a 

monO:vaknt6r dtv.::~le:nt rnetal ft:n1:t'i.S the cation. ln okher ~l'l1bod:i.m~mt}$., the cation includes 

l~ te"fthl.ry O§mitHJ o·r qmlternary antmon.ium group. 

op~n~rs: c~mhe detennrned us.ing r~t i$lets <W pHfvidw by De 'Ttdlk! et d.~ .J~ kfed,. Chern,, 

46:3342~3353 (.2003}~ M by ulring:huma .. u islets as p.N>vk~ed hy Bj()rkhutd ~t al.,;)hJbe/e!;.', 

4~~:1840-1848 (2000). 

fhrm4latlonS:, ofl(,<o,'H' ch~mnel 6p~ners and binequivruents theroot: '1<'/hich 1nckde !;la.Hs of 

the cnrnpout~ds ofForn:wl~e· J- \lUL b f:lJJe emboclhnent, the salt c-an he l\1m1ul!Hed for 

con~n:Hled. rd~use tbllovving o:rM admhl~st:ra.tion, Such fs .. 1rmulathms cortMin in a sl.ngk 

{~(hninistraHm1 dosage h~t\'<'e$tl 10 and HJO lng,. het);veen 25 and 100 n1gs h!:.:t\veen WO m1d 

2:00 mg, Pt"hV~~ll 200 ~nd 3n() rng. h~tw~~n 300 {~'f~d sno :rng o:r b~t:wet.~l 500 ~nd 2000 mg 

of the ~alt M" the KAn' ch~mnd ·6ptXWf$ prt~vlded in J?~;:.n:rl,:nlae. J - 'VllL ln certain 

embodfn-Kont-s;;_ the d~)S~ige offlw KA-T~> ch~~nud opencts contnined in~l funmJluth:'m may be 

det(!t'min.!Zd h~tsecl on. the '""'dght ofttw ~ubje!;;t ibt wNch it is to be atb:ninisl:elx~d. fe!,~ th~ 

tl>rnH.dation may C'Ontuin in iiJ :sittgk~ at:hllinish:lttlOf) dDSage bd\veen OJ ~20 ntg onh-3 KA:rr 

cl:nln:rteJ opetier per kg nHhe sub.:jet;t' s body we:igr~t~ or bet.wet'-:>'1 0.1-05 rug: ofthe. K<>.:n' 

~\anMl ~Jp{::ne:r p~r •k$. of the subJe:et/s bndy \veight~ m' hehv~1t D.S<l rr\g ofthe KA:rP 

charmel opener _pe:r kg of the sl.ibj,~cf s body we:ight; or beh.:v~en l.;1ll:lg of the K;wP 
; 

channel Of.ll::~ner pr:r .kgofthe sqbj(~ct's bsxty \v,;.:!g;ht1 ot 1:Kit9\·>~e:n 2~5 rng trfth~~ .K_,vr-F 

cha:tutd open~t per kg ofthc $\.ltject~s body w·eight, or hetwe~tl 5-10 mg of the K>\TP' 

ch~nnel op©ne~ per kg of tht.~ ~ruhjet;t's bt.idy weight, o:r bd\v~en l 0-J 5 n.•g nfthe K,-.;Tf 

K~hamtd opet.t<::t pet kg of the su'l~je.ct's body weight, or between t5<W mg Q{t..~~ KA·n> 
' 

t.\harm.el up~nt~ per. kg of the ~rubject' s body "'~ieighL 
I . 

Cl.)l!t~linh1gK.A·l~' ch<umd open~n~: se1wt{~d from sahs. off.'orn:mlae J ·~VHI, vihkh can he 

obtained by at hms.t one onh~:: t'bHowing: (;:t) p<ttik1e size redt1ction irrv(iiving 

cumm1m .. HhJn, spn~y drying, C'!t other mkitonising tedmkrues, (h) use (lf an ion exchange 

resin,(~) ~~s.e ofin{:;1U.siori cotnpl~xes~ fbr exm:rrple cy(:]Qd~xtdn, (d) c:o1npat:ltiotl ofthe 

K,;..TP chMn~l open~r tvith a ~olub'ihzipg a&~nt including >llnw,· v:iscosi(y· h:vptf~mdlose~ 
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lO\'¥' viscmlity methylcdh!los:e(Jr simHadyfu>lctkmix~g e..'<:cipieut i:.R' <~()mhirutHon.~ thereot: 

{~) t~ssoc.iath~g the K,,wl~cha:nnd opet'te-t \Vith <l sah ptiQ:r b fmmu!atinn, (0 tt.~~e of a sqlid 

<.hspersk~n niT th~- Kifr:<• cl:w.nnd t1pener-, (g) u.se ~fa seh' enrulsHYlng system~ (h) additkHl 

Cif OM Of Xtloh~ SUtf(~Ctant~ tO the fo:n:r~,~lJatbn, (l_} ll;Se of fl>'lTKIJ:l<'lr:ticJt:~, Or {J) C"OH:~blnatlons 
t.rf'thes~ ~p.pr~~<lche-s, 

100541 F\~tthtl.r pn:}vided h~r~~ln tm::: contn..1lkd :rekas~ phannaceutk:a.l tbn:m:!-latlm1S 
I 

containing, K'>:tl' chj'j_lJJWl openers ~deded from salts ~rfthe cK>l'n:pmtnds ddlncl by 

Ft).rmulael-~- ,\ll!I, .\,'nit-'11 h1dude at least one t:.:omp<:tnent ~hat su.bstsndaHy fn;.~ihits rol~ase 

ofthe-K~>\Tf' c'1~~nnd acHvator t1:mil the t.brmt~Jation untH afh::r g:a~trie tn~lnsit Ali< u~ed 

h~rd:n, "~t~hi'c<t~$n6.aHy in~hlb:itsr 1:n.cans: h:~$s th~1n 15% :t:'t~k:~~~e. rno.re :pre:f-cn1hty at t(la3t lc~s 

tha.r') 1 0'$··<> td~asi.'\ or even m<:.tre p.re .. f"eh~bly at i~a:st 1e~m. thmJ 5~-~ rdeaS:e {Jf the rlru.g fron'~ 
tbe i(:rrn'l.l,t\~tlon d:ur$ng gMtric transport. Release can be meas~1ted iu a thmdatd USP 

I . 

hast.'d in-dtro~ g~1stric dissolution n,-ss.ay in a caHhra:kd d!8s01ution appnr.MufS, See~-&~~ 

U.S .. Ph~ll~cppda, Chapter 711 (200;5). 

im155j Ah;Q pr~::.vide"'l at\-;; or~tl p1u~:rtn<te(~$.Hh~~~ :fonm.datkms: .of the K>\rl' z~hmm~t ! ·, ... 

pp(~n~n> sek~~;e& tlmr\ tlle ~iaHs of th~ compounds of f'Qntn:thm I .,.... ''v'lll, v.thich itt dude at 

teust J:~ne cotn:i:Jonent that subst~~rrih.U y i.nhibH:'$ tel ease ofthe K, . ._n t:hatrnd opener .fron~ 

th-e fvm1ul~tki~:n "l:tntil ai'h:~r gastdc trt~us:\t, s~~bst::m!::ial inhibition 0 f d:rt_~g t·~leas~ du.ting 

g,:~su:k ttansit\~ ;:H..<:hieved hv indusion of a curn.pt}nent in the fci:rtnuh:.ttion selected from - ' '('' . . . ~ .. . ' ' . ·~. ... ... .. ' . 

the gr~:~t.~p consisting of: (a) a pH <5ensHiv~ pi)lym~r ov co .. po:l ynle.!' apphed ;<ts a 
' 

c·~m'l.pre~sion c~'ating t1n ,;t. tahh::t, (b) ~t pH s:t::msitive :polyn:~Gt' o:r Go-polyr:n.er· appHed ~s a 

thin Hlnl on ~t t~hk~t, (c) a pH sensitive :polytn~w or ~o,·poly:rner. ~pHed M a thhl filrn to ~n 

~l1C~psulation ~ystem,, (d) a pH sem-.itiv~~ pnl;r'nwr or c<ropolyn1er appHed. to erwapsuhtt:d 
i 

n:-,:kr~:,1p6~ttide~~ (e) <~ 11(iH"'aqtlJ:~.Oll$-li<s1hihk p~:>1)'1n<~r or <.~:rp-o!)'Ulet: a-pplied ai;:$ a comprt:ssion , 
Ct><:lting on a t~hlet, (f) a t:to:rt~aqtH:lotts~sohible 1)oiy1rter o:r co-pt11)-'l:ner applied as a thin 

Hhn: on rt tabkf, (g) a :non··aquem:m st~~ubk. f.H::~lynl~t app1ied as a thin i11nl tt) a..~ 

e-n(:apsuhlti~m S}'sti~!.n, and {1t} a :non~<'lqueons sohible poly:rner apphe.d t~) mkmparll cle$, 
I . 

\\\<'herein dw pH ~ensilive po!yn1er or Os-Fpolymer ~s t~ist&ntfo (k;;.f,>n.H:lutiot) \rnder ~\chi 

conditions. Alt<.:lm~ttvel;t\ suhsta:ntial-inhihHhln.z~f dmg:r~kase during: gaHt:rk tr~nspmt 

Ctln abo he adih;:><.ted hy incnrporation nfthe t(n:1TiUlahon :in an os:n:l()hc purnp systenl~ by 
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u~c- of ~ysten~s ~ont:rolled hy ion ~<':.change rt$Lns. or by (.."'(ln1:l:dnath:lns ofany of the atmv·e 

appnJad~es, ; 

K,., Ti' t:banri:~1 t>petl~n'l s~lected t'h:~m salts of tlw ':ornpou:mh; of Vom:rub.e 1·~· \/lli, wher?in 

th~ fbrmulati0n inch.ldoc~ at least one cumpun~t)t that cl:,mtdbutes: to sustained rde~se of~t 

K.,•;orr chanm::l~otM.:·nm· over ~l.r~ extended period, e.g., O\~r a period of 2<24 houn< foUmvlng 

a{.h:nin1stn~.tion, Qr t)ver a perit)d of 2-4 hout$ JbHl.>Wing ~~d.tnbhtmtlon~ Ol' ove:r a p~riod of 

4~8 hcrurs ihUp\-viri._g adrnldsh:.tJ:tkm~ or t)ver <'lJK~d6d of more h~a:n 8~24 ha~trs follo\:<.··ing 

*Hirninistratkn1, 'Th{.~s~~ ti..,m·mlation~. are ~~arnderized in having <me of the J()lk~\ving; 

C<)'tnpons:lnt~: ·(<~)a pH se>tsitive polyn1-edc coating, (b) a hydrogel ~~oadng, (~) ;:I fUm 

tK!atlng th~t~011t.rnh: then~te of ditn~8ion of the drug from a -c-t;l<~.tcit:matd;.;;., (d) ~n 

erod,ab}e .m~ltdx that cont.ols rate of'l;ln~g:r"<H~~s~, {e) pot:m.1er ~~ated pdlcis, h<ra:tnlh.1~ ()r 

tnkropa.:rdck~ t:lf d:nlg 'which c.:~n. be further t.~ncri_psulated or GO:l1l}~'es.sed into a l<':!.bkt, U) 

~W'! o::m:mHc p·ump sysk~1n cop.tatnin.g the drug, (g) a ~rrt);tre~sion coated tab1~t Jhrm offh~ 

drug~ {)f {h) c01t1hin.atkms of ~:n:y' ofth~ >aP1"'~roach¢s of(~) "'"'(f) above. 

Mf>'On expm;ur~ to a suH~~ble aqueou~ envfrotu:rumt~ hegins .a pro(~ess ofclisintegraHotl 

\Vhkh faciHt<'*fes the rdea~~ of dms from the rm~*ri.x.. 'th~: ntte i)f :rek$$1(: of drug from the 
., 

tablet is contn:~lled hoth by the ~nlubiWy uflhe d,t'"Ug and the :rate of dtsinte},>ra.tiou oftlw 

phamluceuti<:aHy ax:tlV6 ~llNt1tS (other than: K,., Tf channd ppe-ners sekctt:d Jtoln the saH"' 

.of th~ compounds of FOl'OT!,il"l:e J - Vllf) \1~eftl1 t\.<r the tre~tn:~ent of H. condi tlon .selected 
' 

mnn the group, consisting un>bes1ty, pl~disbetes, diabetes, hypertensim1, dt.~pres~ion, 

dev~ted chokst(~.tol, fluid retention, other obesity as.sodt\ted co·ctnotbiditb:s, iscltemk >:md 

reperfhsh:m injury, epikpsy, cognitive hr1p::tin:n.ent, sehL:t;opb.tenia, mm:•i~, ~1fho-r p~ychotic 
I 

£0059} Further l"tlXiVided is a c~;miBJlled tde-41se phantm.ceut:ieal fonrmia:tion of a KKn' 

charmel opt.~neri sde.ctoo. ~rom. the salt$ oft1m compoml(b offorrrmla$ J-.. VlH '>vh~re~n 

~l.dministratiotl to ~n obese, oven.:vdgh:t or ohes:Hy :p:mne subject resutw i:n M least (me of 
' 
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th$ tbHov.,lng: (a) .inhl.bHion oftasting ins!;:;Hu ~ecr~~tion,, (b} inhibition .. .-~f sti:mul~ted 

hu~u:Hrt secre~i.on, (r.~) elevation of energy e:>~pendHure, (d) ellilv~tion of b~ta oxkta:tio:n of 
I . 

fat, or (e) h1~iihition ofhypenfhagk ft)t about 24 hours. 

I 

K"T'' ch~mn~:l t~penGr ~~el~cted fron1 tht:.~ s1~lts of the CI.:.H:nptn.tnds ofF on:rn~la!:.l { ·~ 1/JH 

w.he:rein adtn~nistr.ation to an obese,. o·•,renvdght or (lb<.~sity p:roJH~ .S"libjed l'eStdts in at least. 

one of t.he tl.1Uo wit1g: (a) i!1hibi t~t) n ()f f<:mting jn.s-uli n ~ectetiotl~ (b) inhibition. of glucose 

~thin.lbt{ld :insuhn secre~Hon, (o) devatk\n {lfenergy exp:endittn-e, (d) elev<tti0n ofbeta 

~:~xldatio.n of fat, :Of (e}id"l~bHion ufhyperphl~gia ftw-ab(fU118 hours, 

,. 

l.<~Nl'<" t;;hanncl ;opentT selected #om the sah$: of the co:mpo:u.tK'ls of 'Fotwn.th~.e l - ·vnt ~vhk~h . ' . . . . . . . 

ti:por~ admfn~straHon to an nbese~ twen?leight or tlbesity prnniS subject tt~sults in ~t le~st 

on~-ofth~ ftm
1
owlng: (&)inhibition t)ffas:ting"ir.H;uli:n secretlt."l£h (l•) inhihith:m ofgh.>vos.e 
i 

sthn~~ta.ted h1:~>-uHn ~ecteth:.m~ (c) devation of energy e-;<penditute~ (d) ~kvation wfheta 
I . . 

oxid~tion of filt~ l:lt (~) ir1hibition ofh14~erph~gi~ t.br abt-ml 24 htm:rs~ 

K,-!i:Tf' chan:ne1 ~~~(lner s-dect:e-4 thu:n: the salt$ ofthe coinpm.mds off'o:n¥J'Q:la~ I>-· vm ~l:wt 
tU!lt~n administt$tk\n: tt> an obe~e~ oven~re1ght or <:ilwsHy ]~rone s~~-hjt;d result~ in at k·a.st 

m·w fJfth~- fuHo··A<ing: (a) inhibith:.m Qftashng in.suHn st~reth:H1, (bJ inhibition ofgluco~e 

stimulated ins-nlir.J: S(:Cretlo:n, (c) d~vation of energy expenditure, {d) elevation ofl~~tst. 

oxidation of fat, {)t' (e) inhibition ofhypeq::ihagia fbr ~~hou.t 1 S hrn.m>. 
; 

f0063l Prtivided hete-ln is a :trl.~dwd of ti:-e.:tting hyp ... 0g!y~.e:rnl<'!~ the rneths:ld compris.ing 

nraHy administering to a subject in need ther~Jc:(, <l c~:t:nh'(tl.led rd~a.s¢ ibn11ulatkm of a 
. I 

KAJf' ch~trmd npenet sdec:t~:~d frotn nw saHs oft:he ~on:tp"'n:.n{h; of"f\nrnt~lae I -~ '\"Hl. 

morbidities in an ob(~sc~ Gverw~$gh~ or obesity pn:moe sul<;ject, ~he method compris:lng 

~~drninistecing a ths1n~pellti<;;.1:Hy effective amount of ~t $oHd oraidn$~tg~ J~,rm nf a "K.vrr 

channel opener• selected f'rom the. salt~> ofthe e~:n:npt.mnds (!fFr.n:muhw l- VHl", m 

':o:ntroJ}oed release phm-rna:ceutical fhn-xru1ation of a K,\'P' cha .. u:nd opener s·de<.>-ted from the 
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sa!H of ~he c,;.1mpound§ ofFommJae 1 "" ·vm. In a preferred ~tnb:O<liment, adrnin!str~ttlon 

h ho mon~: than h.vo times P'~r 24 ho1-n:s, or one~ p.er 24 ht.ll.Jrs. 

overw:eight~ or obesity prnn~~ subject, tire method c:~:n:n:prhdng ~dm:in-bterfng a 
l 

thm'apeU~ic<d~y ettbctiVc Mnount ()fa soHd otal ~7.k)sage t(}rm of a K>"\.Tl~ c.h.annd open:er 

s~kct~d t'h1rn· fl:w sahs ofth~ compotmds ofFom:ru1ael- VTU o:r ~;:ontfnil~d rdease 

phannace:utk:~~l fonrmlat1on of:~. K,.,:r1,ch.anne.l opener selected. irf.m-:t the~alb of1ht} 

~o~npotnl.d!l. of.Forttnd~~e I.,, ~/HL h1 a prd'i:~n>~x'i ~:nhodhner1t, ~1rninistr~lt:h:.m is no mnre 

than hV{) tim~s :P~• 24 how~, rw .~)nee per 2.4 }v,rn:rs. 'Tiw d11i1y dosage adtninistered h; 

prei'en{bly hehve~n 50 an:cl tt:O mg. In certahl {~mbodi:rnents~ ths::>obese Sk.it~(:ct ha;;; a body· 

mass index ~©at~,r Hum ~() kg;i:n:?$ Of greater than 35 ~~lmt' ()f sreater than 4{} kghl11
l ()f 

gweate·r than. 5(1 kghn ::<->. m' gre<~tet th<~n p{l k;g/ni 2 n:t the time tile tnetho.d con:rrnertcM .. 

;:::rven,veig:ht, ~>tobe$i1Y prorw subj~--ct, the :method c.orn.pds1ng ~!dm1nist~dng a 

therapeuth:ml!~, ~Hc-c~iv~ arntrunt-ofa soH4 on~l dosttgc ibnn of' a K."\.n t~ham1~l opener 

selected fhJrn;th~ sahs: of the ~ompm.md$ ()fFcmnub.e 1 ,....,v.m q:r conb:oHed tef~>M.e 

pharm:aci.'!utic4l fon:m~bfhm \Jf a K'\'ll' ¢haH:nd npe:ncr sdected fu1cm the :salts: of the 
i 

corrrpounds off'orn:rulae l --- V1TL H: \s preN~1'ahlc to maintain wdght. in an t>besc subjeot 

once some <;•.,-iig...,.~t lo~s has o.:scwred when the alternative is tt~ regain w~ighL ln-a I . . 

p:reterted ~-mbm:litnen;t, ad:nJh:11St.rMinrt i~ WJ I:tKtt"e dnm ttvo times p~ 24 hour.s, ot once per 

24:hours. 

OVefVle!ght, ooe,<je Ot Ohe$li"y prone &lbjl;}d, the method :C0!111."JrlSing ~ldnitnlistaring U!l 

effective amntir:tt of a: so lid on~.! dosage tbnn. of a KA-n' chm:rnd opener selected from the 

sait~ of the compou.nds of .Fonnu.l~e l-~ vm (lr controlled rdea.-;;e phannac~utkal 

fcn'rnubtion of;~ KATi' dtmme-i t">pener sdected ti-or.n the- sa~ts of the. cmrq:Kmnds of 

Fonnu!ae l - VIlL ln a pmfurred embodhne-nt, admh:1i~~tr~tkm is no more than tw-o times 

p~r :24 htn,trs, ()r t)rtCe per 4.4 hm:tl1!; Xn ceriain e.nibodiments-; the subject has a b()dy mass 

index greater tfm:n :20 kg/m~, or greater th~n 25 kg/m~, or gn:."\£ttt.'<r that) 30 kg/m2, ot gt:e*t~~r 
th.an ~5 kglm•:!,;or t;,ore~ter Uwn 40 kg/rn'-, o-r gre~ter thun SO kwm:\ ot greater than 6G 

kglrn1at the time the method <S~Jmnlen.Gw, 

Ex. 2002-0426



C.lV(:s-~1\,·&::ight; (~h~s~;.l c:r ttb~sHy prom:~ subjcy(:t, th~ me(hod comprlzin.g adminhitering an 

.effe~Hve r~tm~"l:nt n:ftl. sn.Hd o:n~t dosage fbrrn trf~ KAT!' channel npenet sdect¢d ft{J'!U the 

salts S:)f th{~ c~n1"iJhltmds cd F{)IDlUh.te l >- vnt or C(Hlct&~~ned tde~:i;S~ pl:~arrn.aeet.ttiea~ 
> 

filnswlht1on of~~ K-tn' ch~nu:~d opener sdected fu)n:> the ~uJts of the con~:p.:.n.md~ of 

Fcwtrwkw 1 '" \tnt ln a prefen:oo emboqhnent, administt.atio:n is no mote th~m hvo th~l~;s 

per 24 ho.t.u'S,,or 9nce J,"t~·t 24 hOlWS,. tn e:ertain ~rnhodiment~~ the sttbject has a body rmu;s 

hu:.kx_ gre<:.lte/than 20 kg/n'l'\ Oi: greah'Jr fll~i:! 'l5 kg/rn_1.~ .:':W gn.~ater than 3 0 kg/m2
, t:W greater 

i 
. . . ~ . . ,, . •"'t 

than 35 kg:lm~. ot gre(~ter than 40 kg/rn~·~ ur greater than sn kg/n:r\ or greater than 60 

kgt:m::? .at the Hnw the li'~ethod ct\mmen<:~s. 
-~ . . -~ ·.. . . . . .. - . 

{)hese or t)beshy pt'ql'm subje~~t, th~ n~H:.~thod ctm'!prising adnH:nistedng .s.m. df~Ghve am~lllnt 
' t)fa solid ota1 d{)$~tg~ forn1 oL~ K'\TP chan.n~J open<;.~r scJ~-eted from n~e salts of the. 
~ . . 

~o:rnppunth<. ofN:rrru:ube 1--~- VHl. or co~1troH!;C~d r~lease ph$t:n:meeuht.-.a1 I<.rn:nJ;,thttiu.n ~)f ~· 

K.A-r» dl~lJm~i:operte:r s¢l~cted frorrt the sahs ofth~ compoum.i~ {dH:rrm~1<~:~ 1- V'HL It1 ·~ 

prefen~dernbodiment, ~ch:ninistratit~>.:l :i.s no nmre than t).VO thnes per 24 h~)urs, nt (Jrtc.e per 

4.4 hortrs .. 

di.:tbetes of~ prediabetic :$uhjeN CDrtl~)hs}ng aihnin:l~tering an effectiv~ ~rru:n.mt of;). KATf' 

' cha.nJwt Qpen~,r sele9ted :finm th~: ~~lt~ ofUle co:n:q,mmds ()f}io:rrnuhe 1 "'' V11l or 

c~.:mtn:tlktl rd*ast: phm:n::w.cct~tica~ forr:milatio:tt of a K .. -rt' ~:llanne,l open~r :s~lected trom ili~ 

sa.it~ of t.h~ ~~oh"tpzmnd~ of .Fon:r:nila~ f- V11t In ~~ l'rd-erl:%>ci e:ni~')d!n1~nt, ~dmini~traHnn 
~ 

is il<~ more thatr two. times per 2:4 hours~ or tJn.te per 2.4 h~)uts,, 

' Ad.ditlonaHy pn::rvl:ded is a :r.n . .;::thod of restoring nonn~'d ghtco.se tohmu:l~X~ in .s 

prediab(~tk }.n.l}tject (~01Tlprlstn.g administering ~n efibdiv.e <:.tll'Kn.mt of>!. K.<>.1'P chamwt 

op€::<net seiecreP: ·n-om: the salts of the cn:mpmmd::.-s ofF o:rnwlae l <·- VlU or controlk~d 

:.release p!·umnzce"~tic~~l tonrmlation of a K-'in' channel ope:r1e'r selected from the salts of 

the ccn::q:}mu::u:l;s: of Pi::rtrm.lh:te r --· VT!L in a preferred li.m:~b~:_)dtment, adn:~inisn·aticn {s no 

nHlte thM t\'$/C! tirn~s p~r 24 hours; Dl' nne~ p~-r 24 hcmrs, 
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diah~t±c StlbJect corntwtsing adn:iinis~~~,ri:n.g a.1'\ d':fective arnonnt of a Kjq~~ ch~nncl opener 

8decred frmnthe salts ofthe ~::c(:imootmds ofFonn.ulae J , __ VU1 o:r ti(lntrotled r~k~~se • . . - '.· . . . . . . X . . - -- .. - - .. . 
I . 

phatrnacel.ttleat tbnl'l'Ubtl.on of a KA:rt> <:.:1-J.an:nel opener s~:lected n:o{n Uw s<'i.hs of the 

comptnxnds<.;:ifFonnutae I~- VHL l:n a p:rd'erred ernbodhnentt <.Khninistr.ah~Jr~ is no rn.ore 

than lW() thn~:s pet 241H.)urs, ot ~")nee tier 24 bouts. 

;(Habt:tes in<:~>) su'bje.:.~t <:lt'Ji:nptl~itig ~~~:!minlsttxing ~n etfecti'l""e arnmmt of ~t K,.,:r~'dmnncl 

op~ne-r sdt:dpd fl:':t.m1 the sa1W ~~f the (:ompollJHis ~fFo~n:n.~lae l·"' VIH {U' controHed 

.t~!eust:l ph:amu:t<:eutic<~l f<.nnttdadon of a K.,n:J> channel op~mer ~el¢ctoo tl-~:irn the 8alts of 

the \~On1PPl:lncl$ ofF,mnu:!~~ 1- VUl ln a preibr:red ernbod:h:r1en.t, ad.nrini!:Sh~-tl::km h;: :tlO . ' 

l\.lso provided Is~. rnetru:!d to pn.t\-<e:nt or treat wdght gain,~ impaired. gh.l.rit)se 
~ . 

toler-ar~c~ ot dystip:id~"t~lia Msod<:JJed , .. ,lith th~ adrninistr~t1on of anti-psychotics t~::. a 
.~ 

chan!:l~t cpmifr se.lect~d frmn the salts of the conTfJO'unds ot'Fotl'mda.e l ·-- Vlll or 

-controlled tek~-a~~e. phann~ceutic~l tbrmulatizm ofa K,>s~> channe~ trpener selected front the 

salts ofthe c!.)u:'Spm:.ttids ~)fForl.'tl>.~lae l ,_, VllL ln ~ preferr~1 en1bqdiment~ administtat#:m 
' is n.o Yno.re l:.h<~n h"<'o tinws pt:lr 24 btn,u~s} or t~rwe 11~t2A hours. 
i 

Syndrome p.atlent. ~~ F:toetkh 's Syndrome patient, in a Cohen Syndtom~~ patient, in a 
I 

Summit Sytu:lwme p~~tier1t~ in Mi Alstm:rn Syndwnte p,;ltl~t1i', in a Borjeum Syn.dron.w 

padc~1t or in :;t, Ba:rdetyBiedl 8}'l:~d·n.nne patient cmnpriSiR..~ the adminh;t<-ation :t1f an 

effe~dve anw~nt·ofa KAwc1u.tnt:H~l (tpene.r ,s~kcted l'imn the salt£ <.rfthe wmp:t~l:m.Js tlf 

Forn:n~la.~ l-vm 9f controlled teJea:se ph:armm:~eui'iod for:rm:ihtkm csf a: KAU' ~:ihm:mel 
I . 

opener s~l~tc..'d t.hn11 i:h~ salts of the comp()unclg ofFonnulae t- VHL ln a pref~rrt.xf 

~:mbodhn(~,s1t, kdn"'hl!stratkm ts ~w · ntt}N. fh:an two times per 24 hotlf::.<, :tit Ol1Pe: par 2:4 iKnxrs. 

pMient suffedng h:JT~crHp~)pmteinexnh type 1~ type H. type HI or type IV ~omprising 

adn:'titli~terh!g;rui effective . .:u1WlXPt of~ Kxrl' ck:~:nr\1':\~ op~ner sek~too fr0n~~ the .~~aHs .~:)fthe 
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QtlmpO"Und5:< off\)rrnvlae l- VB! or cqntroUed reh~~s-e pb~mw.ceutk~~:J furrnul~th:.m (lfll 

K""'w channel t>pentr sdtcted fl'orn the saltg oftlw conwo-l.tm.1~ offonnulae.·l-·\"llt In a 

pre.furred en'ShodhYtent, ~.dminJst.ratio:n is no mnre than two Hm€1s pe.r 2.4 U(JlJr~~ or once pe:r 

i4houts. 

~~d:ministrahon t:.~f <l. KA il' dl~mt!el ap~m.(~.x sdet:ted f!:oi:n H:w salts of the compo'ufids of 

F9rmu!~s.~ I ~~vrn in the treatrrlent of di~eases nf a sMbject achieved by any oftht:l 

!\1lkrv,.-.ing; {~) UM ot a d-.)sage fonn that an a<hnir;istr'<1tion rech~c~~s Cni«K t'¢h.tt:i··ve to the 

cu:rrtnt Prog!y~~·n1%) m·al suspension or c~pst.de rn·l:l~:.h.lds itJ Oi:der t-q :redt1c.~~ fhe·tncid~Jlce 

9f <ldv~rse skk efkcts th$t am ~ssoch~fed \V~th peak dn.tg kV\'.:Ts, (b) usc of a· do~age fbrm 

that dc~~i'S r:ek~tse until g~shk transit is complci•Jin :~;lrder ttl reduce the i:nci!:}en.c~ of 

:ildvers¢ ~ide ~tTect~ that an~ a$S0ci~t~d v<iith th€1 rele;ase of dntg in the stonm~h~ (c) 

initiating dm~ing <~l ~tlbt.hera:pet.Uic kv:d~:> and in ~ s:i:epwl ~t;!·t~1annw. in~~re~slng dose dally 
' 

tsnti1 the therapf:\lNc dt!iiie i~ ~u:hi¢\'ed 1vyherein th~~ tmmbet' t)f st~ps is· 2 to 10 to redtK'e lb.~;; 

indt!ence nf ~~dvc-rse siclt:l effec~:s th.~t occti:r transierJtly ~t thii.$ iiiitia:tizm .of treatment, (d} 
i 

u:>e of fhe ]()~\~est effe;;::th·'e dose to ;:v~hieve the de\'tirect thera-p.eutk effect in otd~r to :reduce 
\ . . . ·' 

the iw:::idente:ofa&ver~e. side c(fuqts that are d~)se dq~nJ.lent, or (t~) 6ptimh?.lng th.l.'.l timing 

t~fa<.lmin:iSctt'<:1t\on: ofdns~ w~Hhin the df!y and relative to nw~ls. 

f~irthetprovhted !s ~method ofpn~''lentingwdght gain) dysHpiden:tiaor 
' 

itn.pa.:lred glu¢-~;.1se tol~r<U1C~ in~~ cS"l.l'bject tn~ated s,:t.'Hh an anti--ps.ycho1k~ df'<lg, the method 

Cl;!mpr~sing adminiGtering <l_phann.:u::t:utka~ f(m:nl!lahnn of a 1<.,._-n.,<.c-h<mnel opener selected 

from the salts of Hk) comp'{;t.m:ds (Jf Fornndae l-- ''i/UL 
; 

hnt:mired gft~cpse tolerance l:n a $Ubject treated with an: m:tti~p$yc:hotic d.ru:g~ the :ntethnd 

:compr:l~lng ~drn.lnistedng '~ ph~n-:n<S:cmlti:ca1 fon:ntdaHo:n ofaKA-rrC:hm:md opener scl~.tt.xi 

:fi"-1m the sa!t::l!¢fthe ~omtKwnds offo:nnu.!.ae 1·-- VUL 

hyperphagi~~ dy-sHpidemia, or decteased en~~rgy expmtd.iune ir\clnding (a} Pt1t~k~i:~\VHH 

Syndn:nn~. {b) Fmdich\s syndrome. (c) Cohen sym:tn:m:1~l, (d).Smmnit Syndrqme, (e) 

i\..lsrmm SytKh'omt::. {t) ·.aorj~sen Syndrome, {g) Bardet·:Blet.U Syndn.1l:rl.{:l, ox (h) 
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hypediptrpn:.lh~inemia type 1, H; m~ and TV C<.rrnp:rh~ing adntltJ:h>tcdng a phMmac~:~l;.ltk"<ll 
i . ) 

tonn~.,lation of a. K.,..n, "-.hannel open.et' selected: iron> the salts of the cornpo1..mds of 

selected. fh:.lm the salts M~the C()mpo\lr.lQs ofFortrmJue r ----VHI Jh:rth(:r comprish1g a 
I . 

p)l~f11laceutkal.ly ~ctlve agent oth~r than the K'\W t.-b~·nnd OJ'K~f\(~f. In thi~ r~·wn::n.lbtklh~ 
' 

the other phan:na.ce~ttkaUy ~~(~th·<-e agent ts ?Hl agent nsefuJ for the lt~trrt~rtt oft\ ~{'H1dition 

selected Jnm{ the g;r<.rup C(msisti:ng of oheshy~ p:rediab{:te.s~ dhabetes, hyp~rtension, 

depression,~ eie\tatcd qlmk~terol, fluid retentio-n, or oth~~r ob~s~ty a~S\)Cbted cow 

rnorbid:ihes; ±$dKwtic and repe:dusion injttf)\ epHq:~sy, ~;~ognii:ive h~1pairment, 
schiz,~phreni<h tn<inia, a~'i.d rsther }'1$ytJwtiG c~)nditim'>o 

{OtlS::q TAt fornrubtions ~N1J~lning K,w~· chan.nt~l npeners sd~~t~'d $'01!\ the saH.s (::.:f 

the compounti$ of f(mrrwk~e l""' ·vT!l dcscrih(x1 hcrc:in provide fot :impts:.~vtxl complianc~', 

d'tlc~~cy and $a:fety, mtd for c-o,·tbrmulatimw \vith .f.lther agents. ln'¢h.lrled ate co~ 

fots:l'H~kttkH1s td' K,o. 'lT ch~.tnld opcne-'1'$ selected fi'o:m the s:ahs of the: riompiYunds of 

fqcnxH.ibe l --- :Vlll with one o:rtn~re ~dt\itkmi\1 phru:trl.tu::etrti~aUy activ~~ ~gf..lnt$ that have 

c!'Jmpkm1enfary or similar a.\~hvWes or mrgz~h>o Other ph~~ntw,:eutk:~Hy aeti\·~ agm1tS' that 

t~an be cnmbined with K~,.-r"~> d1mmd open~rs $elected fp:m'l the salts of the compounds of 
' 

Fornwlae 1 .... ·\tlU t<~ treat ob$;Sity or to n.u~intaln 'Ndght los~ in an. obesity ptotie subject 
j· 

incbJde1 b~t are not hmitd to: sib'utrw:nine, '!Jdistat* phent'errnine~ rimox.u~bnnt, ~··diuretic~ 

~m <m~~~;piJeptk:, or o.ther pharmac~uhc:ru active whose thewp~t:!.tk;, lttiHty h:)ocludes \~'eight 
' loss, H ~~ p:Nf~mhl~ to malnbin weight in an obe:.s<:l stih}e-ct mwt~ ~Nne \Veight loss hM 

occ1~:rr~d w.he~t the ~Hetnati·ve 1~ t<:l regain weight Other phannMenticalty acdve agents 

that iT~ifY be t~ornbined vvHh K<\·n· channel op!;lneru selected from ttl~ salts offhe 

C(m:~pounds of Ft."'li:!ll\.llae t 'w \tUI to treat type: n dhi.hetes$ o:r prediabett-:s ittdnde ac~rl:m~e. 

n'lig.Ht;'Jl,. met(o:nn:b~ repa£'Jinid.:;~;· na:tegH~1i.de, rosigHth::one:, prc~gHti~~one, ran"tipti.l, 

metagl ,h:kt.s:en, or any otherph~rmaoeutka1 active that improve,~ insu1 in sens:iti vHy or 

glw::t~se utUi:zation or glycemic <:ontrol ~.\<'bt-::re the 1T10de- of actit.'ln is not enb.;:.tnc:e:d insu.H.r~ 

sem-~tkm. Ot~er pba:rmaceutica} active ag~nt that ca:n be t:ombincd \Vith K/-,·n-x chmmd 

openers sdeded from the ~alt$ of the cQmpo:u:nds ofl;;omruta.e I·<<- VlU to tr~1:t obesity 

as~t$dated Qo·~n1ortidhh~s inl)h:!:de a drug active used to lo'>ver cholestewl, a dnJg active 
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t.mt'd ~o 1o""''¢J;' bh)od pres~!Jre, ail anti~ir1flatmnatmy dn . .tg th<~t ts not a cox<~ inhibitor, ~l 

dh .. tg fhat is a.n ~ntkkpn~ssaxlt" ~ d.n:tguscl to u·eat urinary lnconHnence$ (lr other d.m,g 

:r<.n.rHndyused to tre;;tt dheMe conditkms the tnddence ofwhkhis \':llev,;.tted. in -tfVet\~'eight 
' 

drugs to tt~at; <~then:tselll.lrosis~ o~tet!arth:tilis~ disc her::niatio:n, degenerat:i(Yf1 of knees and 

hfp-s, breast. endon1etdu:m,. cervical~ ~!kin, leukemia and pwstate cancers, hyper:hpidemia, 

>lsthrnnlr~la,ctive airvla:y <.Hse~se; gallstone§:, GHRJ), obstructive steep apnea, obesity 
' 

hypove:ntilatipn symin:nn.f,\ recune11t v<:~iltml hernias.. menstrual irtegulru:i.ty and h1fertHlty .. 

mJ}rhidH"ics. ot other: dbect$e~ t.W cortdHkms tfl\ldving Ktu1•ch~nn.:~.ls hy ecH:J.dmirthltraUon 

to a sl:lbject in n~cd th¢r~of t}f ~,., dl~cti:ve anlO\lrit of any of the <.}(m<pol<.mdt< a~cordh1g to 
: . . 

Fomiixtae l, .. v~Ul1 or ~. zak of m~y o·f the c~)n>pounds according to· Fm:1l1lS1ae. !,·VIII (Y:r 

pharn1aceutk\:!.l tbnrl.nMti~)t~ fl~erenf: and a dn~g:adcct~4 frum the ,e"~'mup con~hn.hsg .of itn 

a.rriph~tam}n{::or *l'lphetamine mixture, SH:n~tt"l;jJ'Hhle, OrHstat Rhnonabant, a CB-l 
~ 

a:g\)llist; a 5HT~~ f$Cept(>r ~gorlist, ·?.~. <:h:'Hg \.tMedt<J tt~~d iiddictioa, a beta ~dr~ne:rgic 

re...-ceptor ~gQni$t, an ACC ksh.lbitor, Jepbn, a kptin .:~:rn:t1ogue, ~i leptin ag>)nist, a 
~mn~ttostati1l agonist, a.n aditK~necdn agonistnnH~<.~n...~agogxi~:, .Atn.yhtl:~ P'Y"''/ (lt a Y)(''t 

ani1h)$ue, ~~ ghrdin antag<.·mist~ a dn1g that itihihits £a1$'l:rninte:stirm1 bpMe~ or othet 

dig;e~tive en~}'lrv;..,s, a 4e~n()VO li:pogtm~'>i:S hlhih:i.tor, -~ dmg that blocks tib::>orptkm ~)f 

dietary fat. g;ro~Nth horm~:_~n~~ s;w ~ gro~l\1h horrnpne analogue, a g:ro).vth }:10-rr.r:l<me 

S(~ret~gogu~, ~ CCK a~pnht, ~n oiCilylethatl:obnlhw te.'l:ieptor agonist. a tatty add 

~ynth~se. hthihitor~ ~- fh~-ruid tec~ptor .agonist, a sek.lcti>;. . .;e and:rog<m r~ceptor modulah:rr, a 

PP/\R ~~Si..>nhd, {)XYl'<tomndulh:r, olcoylestw~te, a NP\'"2: re~phxr ant$@)n1st, a Nf'1($ 

receptor antagonist~ a NPY agonist, a monoa-'11ine uptake hl.hibitor; a f\4T.P in.h1bitor, >1 

!\.-1C4 n:te<~rwr ~~g.tmist, a MCHr receptor ~ut~1go.nist, a SHT-6 atlt~gonist, a b:ista.rnine,,J 
' 

antagott!st; a f41ydae m1a~-og, a fgf1 inhl.blwr, a.l)GA'f"'l inhibitor~ a c~;u-lH .... ">"Yf:.~Ptida:i<~ 

inh.lhitor, an appetite suppressant, a lH.ln4h1azkk dl.un~tk;. a dn~g that lowers cholesterol, a 

drug that raise.:> H.DL (..'>hoJesterol, <.t drug that 10\v~rs LDL chDltl~~terd~ ~t drug thlSt lo .. vers: 

bl~)Od pre$:'m:re, ~·drug thut i~ an and~<iepressa:nt, a drug that itnprov~ insuHn ~en~it.ivHy~ a 

drug that imrw{}ve_,<§ glu9ose uti1.h~ation o:r uptake~ a. dmg th::.~t :i.s an a~l:ti .. ep:ileptic~ a drug 

that is- an a~~tf~intlanunato~:y, <~drug that is an appetite ;:s;uppressaui~ a dntg that !ow(~t'S 
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ch.'ct:tl::Jtlng triglycer:h;:ks~ a d.n.Jg that is ~sed h'J ln.duce VleigM los~ Jn an ()y<ervvdght or 

obes~ in~:livk~n.al, and phm."ITH'l.Ce•\.ltic~Hy ·~c:t:-ept~hk~ salts thereof. 

I~'M}8\fl AJso pn;vided hetein i:u'e polyn1orphic thrms O-tt.$ ''p.oly.moq:}hs'') of the: 

C{)m:pou:nds of f'onnnht~ 1-VlH, as exernphfkd by t1Je X-r!ly l~~:J\>:.·'et Diff:nwtion (XRPD) 
' p~tttQ:rns sho'l1'n in any tlf Hw Hgt.Wes. 

\'lt'hkh in•.;h~d~~s S'!.$S_pendi:ng dht~ox:h:k !n a solVent and :ni.hiw:; '>-Vlth a choline sah, aMlin$ a 

~>t:H~.()lvent t6 the sus:t~en.skm uncle~' rondh\ons s~:tft1de:nt to c~use. fbr:rnatkm ~rnd 

pr!,x}iphati9n ofthe d~az:o»i4e ~holh1e saH, and hm:vesting lhe :predplhih:!: to pm><i.de the 

diazoxklc choline ~<tk 

1 

morbidity l:n an obese ~rubject, whcrd:o the rnethod comprising administering to a ~ubj~ct 

hr rl*-~~d ther<XH'an ~ffecti ve ;:.tn:)ount ofa com:po~md ofFz)!:mula V "'\llfL 

lOOSSJ Af~t) prov:kl~>d h~rein ~tre methods tbr ti'{~1ttnent of a su:bject suffering ftom. or 

l!t dsk tor Ah~hetmer's dise~se {AD)~ which m~tlKKl~ irK~l~.>1d~ .admhtistn:tt\\m to a subject a , 
thetapeuflc<lH~~ eU~ctive atmnHttof a· phannace:udc:al fn:ntau!atitm (K'>tn:prising <l compound 

ofan;t• l;rfF•:m:ht!lae 1~VH1 as provided herein, J.n st1me entbt~dh:nents, the com:pot:m:d is 

di<J.zoxid~, A!~o provided hetein ar~ tnethods fbr tr~atment .of a su~ject ~tlr1"ering finnt or 

~~t :th:k fur l\D~ '\Vhkh nletl:u:~cls: include <'!.dn1inhtratkm to a ~nbjec,t .11 fheto:.tpeutkally 

t::::ffectiv'e an:l.(!~mt ofa $alt of a t~)tn})!:'iUnd ~c.cording to any o:f Fmmube l'-'VHL ln some; 

embt:~dinients/the co:mptnmd J.s a m'l.Ji ofdiazo:dde:, 
' 

hypog}ycemh!; by adttltni!l!tt~tfon o:f at'1 dT~cHve amount .of a phar:r:n~ceutk~J tbn:rwlMion 

Go~·t:q:w~sin.g a *tH $deGt~d f-r<Ki:l th¢: grmq1 cons~sting of a} a saH Gompcising an an:ion of a 

K.A.Tr channel crp~1er s~lected thml th~ gn:'ltlp consisting offormuJa J, F\n!nula 11, 

Fortrmla m ~n{:l f(mnllla lV. and a cation $el¢ett:d itom {he gn:.mp· G<msl}lting of ~m ~lkaH 
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:<: 

comprish'tg an ~rtion of a KA'n• ch<~m:tel opt:lne:r selected fn1n1 tlw gro-u.p ctms1sting of 
. ' 

Fqrtn\~la V, F9tntuia '\/1,. Fonrrula VU~ndFo:mnda VHJ; and -c) a sah cm:np:rl.sing ~t ~:.~ation 

of a KATP '-lh¥ute1 oper~c~r selt~t~d f'wm th~ gts.rup ~:onsisti-ng ~~ffm:mn!~t \t,. Fom1ula Vlr 

Ft:im'lula ·vn_;:tmi·Fon:nu.b. VlU, wh~rei11 at h::~<st t)ne: suhstH:aent con:tpt'l~es a:n an.1h:~o 

(c.tm~is-ting of~) :nighttime hypoglycen1ia,. b) hypog1y~::w-nia attribut~~bl~L~ to a det~ct in 

insuli.n s~cretkm., c) attrihut~bl¢ t:<.) an insulin secreting tumor, a:nd d) dru~-ind~1t:oo 

hy-pogtyt:einla, 

~!TiQ~mf' indicates that themate:ri*ds c~r-amQtltlt M'mat~daJ t:{ Gtlbcii've to prevent, 

•~Hev1Me~ or •~mdiorate om~ nr .rnpre sympton)s of a di~m~se OJ xn~:.di(:al c-\:.lnditlon, and/or 

to rn~o h1ng th(;r ~urvivd of the s-uhJ~ct being t~e.at{~{:L 

\ . ·. . . 

do{l~ not h~tv{.J ptop~rt!(ls that >'«'ou-ld Qmlse a rtJaSPrtabty pn~dent medi~~1! pn\<Jtttione-r to 

~~Vtl{(j '-lihn.inistratio.J\ f}ftlw t:tHtk':.rhl.l to a patient, tiking h1t~:~ oonskiemtkn.t tbcdts{.~a$G or 

condit:iM1s to he tn:::at~d ar~:d the :respe~.:;tive IlllJte -of adn:tinistr'*tion. fo:r ~:xampl~, ~til'* 

~OJ1Wlon~y :required tha~ such ~ m.ate-ri*l.i tie ess~ndaHy stet'ile, t.N~n fbr injt\dibks. 

~dn"dnistration ·to an intended animal subj-ect for therapeutic _purpo~es that oontu.ins at lea~t 

OJ1:~ f'Jbat:m<lCe\Hi.c<dly active ~ompound <:md 11-t 1e~lst t>ne phar:rmw-et!tioally acceptabh:." 

c~rrier. or e~dpie-n.t Other terrns as u.sed he.rdn ~redefined be1Pw, 

physioh.'lgic..:d at.:Hvity at e<:.~ll receptors ti.o:nnaHy stl:m-ulat-ed by naturally o~ct~mri.g 

substances~ ttjg~>edng a bio~hcmical resp~:.~n.se, .An (lgnnist of a r-ectlpto:r catl ah'{.t be 

consirl~-tKl ~ul ucti vator (;.)f th~ :re~eptor. 
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' 
Ab{ntt: hnJ!Sed herein ~q Jt'leau b. quantitative tt.•rml:l phls o:r rnh:~W; 10~-·h, 

l{HtlOl A~ii:p·~•n.e>:~tin: A prntein homwne prod).<ced and. secrcltd exd~ls~vely hy 

~dipo~yt~s th~~t reg1:date.s the metabolism ~:lf Hp:id~ t~~'i.d gh1cose; .Adiporl.ectin influe.tw~s the 

b<.'}dy's .respm~~e tt) imK~lhJ, Adipoi1~ctin als·n has a:n:ti~i:nflaxnJJl~~tory ~~ffect~ on th:t.--:: {:.eHs 

Hning the \VaUs.of'blo{)d vt:sse1~, ... ~~ ~ 

particular ph~nnace'\ltkal corn~w~~itlon: r~!ets to ~nyl~sses.ting_~ \Vhetherpenttam:mt or 

tempor~tJ\ ht$ting Qr transko:t that ~;;m:~ be attributed tt:J or ttssodated 'viith itdtllinlstrafion 

' of the colnpo8ihon, 

i\ntagot~i$t~ /\ 1:mbst<~.nt:::~ that ttlnds to t1JJ1lH)'' the 1tctkm of ~mother, as: a drug: 
' 

that· binds h) ~t ceH receptor \vhhout elidting: a bioh)gical :f'('...S].\Ons(1 wik.~): {:.:n:rfmm~(i with 
\ 

;:~r1 agonist for !:be .ft\(X'iptor. 

t 

)tH §)$] Afherosdl:\rotk: Plaqm:: i\ buiklup of cl:loh~t$rol and fMty rrm:teri.al \vithin a 
\ 

hiood vessel <lhe to tile eff<Wt~ of athetzMKih:~rosis 
i 

}01061 Ba.Matric Surgery: A wnge of surgit.~~1 proei:idur~.s ·whlch are design~ to <~d hl 
I . 

~lw: m~m~gement or tre~ttme.nt of obe$ity ~md allied djs~;;~;se:s, 
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~l:l.bShln~e thtH is released :fium th~ dn~g p.rndtt~::,t <:H1:d be-crJrr.:es a vaHable in tlw body· at tl-w 
' 

fntendt~i s:H~;o ftlnig "l.diort ThfJ atts.oul;.t or extent of dtug rde8sed can be established h y 

the phm:tru~eqklnetk~para:meters, such ~s. the atel~ unde~r tbe blood Pr pht~tna drug 

conc~ntratklri--tl!ne cntve (A,UC) and th~ pe<:!k blood tlrphtstna t:-tmcentratton (C l1'-«1:<) of 

thedr:ug .. 

bioeqJ::il'l.ialed when fhere is no significant difference in th~ >ate and exte.":lt to ~~'hkf.t the 

at:.tive snbstmke h~~xinlt:~ ~vail able at the she of dn:.tg action when administered at the 
r . 

:S:<~me n1.olar dose uwkr ~~itnHe:r c:ondHinns, ~~ron~'l.'Uhthn:l~! j,n this defirdtion rnsy jndude 

~t~e free base6fthe ac:Hve st:l.bshlrHies:stdlfi\.::trem saJts of the active subs:ttmce, 

l})N~quiv~l.l.c'TH::¢ maybe demt)p::>trateq Hm.w.g_h s~ven~t iuviVtl <lHU in YitnJ metlK~d$. 

Tbe~<se meth~Jds, in d~sce;ttd~ng: order of prefe:rem::;e,_ inclmk _ph~~tltl.<~C{)!dm~bc~ 
.. 

ph~rxn$,.CfJd)"l1amic., cH.nk~l ~nd in vitn:J stl:ldie;;,~_ In partl\)tilar, bioeqt.iivalenc~ is 

:dempr\sh'<J.ted ;t.~~~ng phar~n~~ookit~~tk ttleWUI't'>S su~h as the area ~nd¢t th~ bkJod o:r pl~sma 
I . 

drug ctmoontr~tit:u'Hi:me c:un<~, fA\..JC) ami ih~ peak blood otpht~:ma o:.mcentrati~:ln 

(Ct~1~X) ofthe: dnlg~ using st:ath>tiq~l criteria. 

! 
Cap.naNm)id Receptor: Receptn~ in the endocm:rnabimJid (EC) syskrn 

~~s~:Ksiated -..vhll the intake oftl:JtHl and tobacct~ dependency, .Blnckln.g,Hie t~.u1nabitmid 
' 

rC'C$!JWt may ft.l~i\J(~e dept~W1enc~ ~JP tob~~C'-0 and the Cfll'\dng thr f~od_ 

I . 
Cap-su1~: tef~f$ to a $ol1g--et t.:~rplet~ or *-~ny othe1' encaps~ibted dos:ilg·tfi::rrrn 

k...'1t"*'W!l to prac~Hioners in the art, or i~ portion thm1)0f. Sottgd rdbrs a. soft: gelatin 

capsule, ~n agr~ement \Vith: the accepted :nottl.ew::latute tidoptoo by the S1)ftGel 

As.sociati(~tl, ,A. sqftgG1 is a one~piece, sealed, ~'ott gelHJin (<Jt' othet' fHn:H'bnnh:~g <naterial) 
~ 

shen fhat c:ont~h~s ~ solution, a ~uspe:nsion, or t~ semi-so 1M paste, 

; 

coH~ction~, lty<!f! be a mlxt1.1tz~ theroot: Si:lCh -~~-single :rn:ixtus:e >;:!f!1~e t-\\''O or tnt:n:~, 

ite-,ms, or any viciation th~of: 
' 
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: 

Cf;.m:lposit.icm~ Refer!;; to ~my nlbs:.tute~ It can be ~t soh.rhi:m, a su~pen~h)n, 

!kruid~ ptn;,;-der, a paste, aquet~us, n(ih-<~qrg.x)U~ or q:!1y c-onl'bi:n.ation theret>L 
' 

compressh:m to;$: cs:~mpresC$e~1 cote co~'lWiningfh~~p1uttn:tat~eutic~1 active, As us\::~ he:rdn 

the ten:n: ~'tahkt~' is intt~n~::h;~d to r:n:e~u11l1e B:an:w as a cotn:pressi0n tablet unle~~ indicated 

oth~f\'\'I~K~-

' 
D~ti!y dosage: ~rhc total ~mo1rnt i:~fa d:rug ttW.:t~:n in a 2:-4 fl(mr pt;rh:.Kl viht~th(ll' 

beh-r~.,v "~-ith it..~ tm:llomer) wHh the errl:pirieal tc~rmu1a CsH1ClN;,:01S !:md l\ mok-cult~t 

\:;.t~lght of:1.3~,7., 

t-:n:ca:p:'wlatkH:t syst~rn: i\. :1>tn1ctural t~~"ltl.lre tha.t ct)nh%ins drug \-Vithinsl.:.sch ~w a 
' 

].1h<c'it't'nRCeutlc<il oap$1~1~, A gel into which w:ug bincorpo:ratoo a1S(} h (~Ort~ider~d ~til 

tmcap~uhtion ~system, 

' 
~lp.rm adm,:tnistr~lion. N ~t. suhj~ct J)tl)th:.l<:.t"t}S ~n €:(f~3Al ei1l':ct tt) a -defined am<runt Qft.he non"" 

' 

N/\DPH. 
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{t~1241 GlidMtt: A.n inactive C<HrlpDtiertt nfa. pharn:mceutiCo-"1~ tl>l'i1).Uh~tioJ'< that pre'\,·'ents 

Gak.ins of the: matrh quring pn:.to;;:e:$sing steps, 

("tH25l H~·p~-rins~~Hnemi~: Exc~~sivdy high h!oqd inst~En 1evt.:1s, ;,;v·hit:h is 

d1ffett~~1tiate9
1 

::fttm hypetinsuHnisrn~ ex;;::ess1ve secr{~ticn of insu.Hu hy the w~ncreatic 
is1t~ts, Hy}~·fin~ullnetnia n1a_y hi)~ tht: tesJoHt of~. v~~riety of ~orldiHo:n~, such ~ts: tthcgiW and 

' 

H}~perpna.gla; h)g~stkm ofa gn:~at~ than op!iniaJ qiJantH:y offot-.d. 
,. 

~ti}ed in tlw m~1utacture of i~ -plmnnace>.!t!~d compq.sitkm, fi:tgredient {~~m r~fet tq a.n: 

acti v~ ingt~diknt (an ~tge.lJt) c,r tt.1 other :n:~atodal:-;; 11:.~ the cQtnpo:sitkm~, lt1gtedien.:ts ~~m 

hich.lde \V<.ttet and <~ther sot\:'~t~ts, saH~, hu:t'fers~ :sud)ctilllts~ tl.Ol1"~q~e<:tJ.~s $0l\fQJr{S:) i.t*d 

f)a,vorlr.igS, 

(Ol~lO h>c<!:v;;n-sk h1j:ury: injury to Hssw.~ th~t re~mhs thwn ~·low oxntt:ln ~tate USlJaHy 

dne to nbs·trm::#nn of the arter:l~l blood st:tpp:Iy or hwclequate bk~tal t1tAV l~~~dingto 

hypoxia in the, tissue,. 

101.33] Kit: Refers to $ p.'lckaged cornbi:natkm. i\ packaged combhlMion can. 

optkmally inc-ll1de a label or labels, insttut:tkmS" ;;u~d/or n.;~gent~ for 1Jsil \Vlth th~­

{lornbirtath:m, 
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rtz~tHVing st~l:n.m.it of the Kt<H' ~h~mueL T)'ph:.aUy ~xi$Hng ;;'IS Kir6,x a.n4 infr~que:ntly as: 
' . . I . 

Kir2.::»: ~mbspkx:ies. 

nH-;mh~am:~ ~'b:r:rned h y the ~~sst.~t:t~ttkm .~:1f 4 ~opies: of a !'m..lfbnyhrrea re.;;eptor and 4 t-(lJ1ies 

of~. por¢ tbniling subunit K.:il'< Agcmizing the du1.nnd c..m h:~ad to rrwrnbnme 

hypeq:;,~tadz<{tion. 

J.'-'· vrn; or a ~edvaHve, S£\lt or r~r;:xl:rug ther~nr: 'having tme 0! more 01' pretbrobty t~U of 

the thHo\~ting' thtel:!J"~Wf)erties: (0 op·~ning StJRxiKir6.y potMsium chan:aels) \1/.ht::re x""' 

L 2A or 2$ ahd y ,,, 1 QI 2; (:2} bi:n<Hng to the SURx stibtmH t:>f'KA:r~> 'Ch;;.u1n.ds; ~wd (3) 
' 

hihibitbg gh:~.coge int:h:~c.ed tele>.~se of :hts'nEn. t1:~no,:~ling <~d·ministradoti Qft:h~ ~ompc>1md ill 
. ' 

({}U7l t.dptln: .Prodl.lc:t (!6 kD) ofthe oh (obesity} locm~. His tbund in p!ai>'ffia of 
~ 

H'!Mttmals ~:nd c:;;:~tts :a hortiion,U iWtlon. which redt.1:ce-...::: tt.1cod ilpta.k(~ Md lncn.~t:tse~ energy 
i 

~:~petHHtur~. : 

dependent on:ih~w::t~t>il qftnMltipledl~tirlct en:zyn1es and trtl.r\spc~rt rrmhx~ule$:. 
' 

reactl<)~l oftdU,c.vglvGe!'Ol and \Vater to vicld di.~u:;vhllvcerol ~md a fatty add ~~nion, 'l1l~ l' ........... ~ . ... .... ::.;.;: ... . . ... 

enzynw: hyrlro)yses triacy1gtywwls in chyfnmicrous, very:...1n'<-\'"dtl1SHy lipopwtelns. low¥ 

dt~)sity lipot.-ttiltein$, <nld diacylg1y;::em!s. 
' : 

{01411 L:;.~f:rh;;ant; An inactive C0rt:tp(ment ~~:fa r~h~n:naceutic~i tbn:ns,dailnn that 

f0l4ll 
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phy::.icat Nt:l'!.ljrem~~nt, i'is tllc·rcf:\uJt of M. eX<;..~Ssive ~1ccurnulation (~frat i.n tlwbody. 
l 

Ft.~m1atly zkHne.:l ~s havh1g a:. bt)dy nwss index gre<:.1ter than 3D k~g;):nz. 

lrutmn1s that <~te htcrea.s{;·:d inddcm~ in ohese or nven,vdg .. ht Sltbjects. E.:>;:Mnp1es nf $uth 

''ondithm~ intlud:e hyp~rten$V.m:. prcthaoetes, type 2: diabe~e~, pstenanlu:itls ami 

ca .. rtUt)vascuk~r t<.ntdHinns. 

rclP<~~e of the: ~~cHve dnlg is .principally achic'veci by the bydt%~Hoh :::.ria ~\V(llh:~,ble· 

ci.1!1~poncnt of the fbrm.u1Mlon. 

height but wf:Ki t~~.Hs to h'}(.~t the. criteria :for .cktssitlc~~tfors as obese:.. In hmnans tlsing B'l:)dy 

Ma$$ lm:k'x Qj;g,hn2) ~n o v~.:t·vv¢Jght suqj~~~ts 1u~s a .t~.r:v:n bet<,'\-··~~n · 25 ~md 30. 

l 

~ottlpouncb, ~,vhereby these m1dergp bet~~ oxidatton and thiodastk. cleav~g~, "vi:th the 

format!t>n of4ccty1-ooenz.yrn<.:: >'~\; th~ majtn;path:way~Jffatty ~cjd catahnH~rn in HVlng 

tbst~e. 

Ph~m-:-n.aceutica1 cnmpnsition~ Refers to ~'!, cornpt>sit!o:n that contains an agent 
l 

:and one or i-rlt':'iNl other in,t.;:recltent::: that is ibrn:~.utated for ~dn1inistmdon t.o a subj~;.~~c An 
~- . . . 

~gent Nf~~· tQ an aqt:ive tng.<'e.diem: of a. phan:nace\~hc~~l cmupoghion. Typically aDtive 

ing;redh:~nt$ are active t't:n~ tre~'\trm~nto:fa disease or condition . .PtJr example, ag~nt~ that 

can he lncltld~d in pharmaceutical CtH11pos1Ho:n.s include: agent~ for treRhng obesity or 
l 

dh~1H:~te~. <fh(~:ph<trmm:-:~utlca1l.Y ac.tive ag~.nt -can bt:.~ :referred to ~s "a p'harmaeeuUca} 
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*~gt~tt i:n.tend~d tbt tr~~tment of ~t d:i$e~lse.or dison.k:.t or :fbr arodin:ration :of the syn:qJtor:ns 

then::()f 

crystaHh1¢ thtm:§. Polynmrphic fqrn~s 1:1f any given compound ~~te defined by· the sm1w 

cl1\rrnkcd. fcnhula <md/ot tom.JJOsitkm. anli are as distinct in chemkul :'$lfuctun:.l ~ts 

cryMt!Wr~e sti:m~ttlte~ t}f tW'·!.:l different· li.~$n1.ical compovndi:i. S1.l>::Jj: ~"'mpm:.mds. r.nay JitTer 

in pa,ddr~gnr;geo:nwtd~~~l ar:ntngem~nt ofte:>tJ<.~~::tiv¢ cry~ti!inine !attic~~ .. 'the. chernicat 

and/or physk~tt pmperti~s t.'n: ch<~r~wt~dMics ufthc varh:.lt~s pol)!'l1lDrphs may v·ary '-VHh 

e~ch.di~th:1ct po1yn:tDl1:~hk :fotrn,~ ~lnd may h1dude, but ate notHtn.He.d tr.~, variations in 

st4ubihty~ n~¢lting point. density~ h~nines~, t:ry;'ital :shape., optical and det~tric;:tt tn:'operti~s, 

vapor pressure, Httd sbhil lty, 
'. 

dh'ibetes is ~t t:onn .ofdbhct~s mdlhus which is char>.K:terl:zed hy h~sl;lti:n. ir~sen:sithdty o:r 

r~s~stru:Jce, 

~ctiv~ ctnnpo?n:d. '.f:>:'PkaUy. the pn..~rug is h~u,;:;;tive, ot kss <K~tivc th~~n th{$ ~cdve 

oompound, but r:nay prmd.cle advuntagemls: hm1dling, <~dtnbii~tnrtkm, {!l:' rnetabolk 

prt1perties, F~r e:xan-tple,. some prudn~gs are esterS of the activ~ c-s:n:n.po:!,l.lld; during 

nwt~holyshl, the ~ster gmup is ~leaved to yi~M the active :drug~ ldso,, .~ome prs1dmgs Ut{l 

a~tiv~t.ed enzyrna:tkally to yidd the ach:v-e con:~pounrlr m~ a compo1utd whi<:li;. upon. further 

t:ht:')~nic~d t~;l'~:<"tion> yields the :&t:ltiV~~ .::.~1l:'l:po~:m4. 
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p~\Jlonged administratit:.m is tot ttt lea$\t h~'O \ved(~, prefbrahly at Iea~d: s:!ne n>:(m!h, und 

eve~~ ttH..we p~\~:fe:n~hly ~~t Icastt\va months (Le. ~'tt least 8 w~eks),. 

arltninistratio,n n1a,Y r~te~se, S'l:!Uf{hrnHaHy aU of the drug. activ~ fF.m1 the fbm1\llatiqn \vithin 

H1 :rnirn .. >t~s. ' . . . ~ 

} 

Rfkuse fb:mluhi.tk'b;n ($ustained}, (ot ''sustain(~ :re.l~<'l.~e ionrnl.laHon'}: i\ 
' f!:)cm1ilb:thJn ofpl:uu'mRcetitical product that umm adminiMril:tkm. to m1ima:t~,. ~wvides tbt 
; .. <· ·~ • J•" ~-· 

re1ease of th~ ~tcti Ve ph~rmaeeutic,.~l over m1 t~tended petind · Qftirne th<m provided b:y· 

f(}n~n~h~tions;of~h~ s<~tlW phann~ceutical actlve that rt">Suh. it1 rapid uptake, Simihtr terms 

~ue e:xtf;nde~l~relea;:;e~ p:t'()k..-ngt~i--reh~a$~> and slov, ... rdc~se. ln ~n ca~es, fhc prepar~tkm~ 
' by defirdti~ln, has a re.{iut;ed r;;J.te ~f releas~ of active substaUct:e, 
! 

rek~s~ ptodu$:;ts M~ h):0dified;..rdea,.~t:; butare t1trt extcnde_·,~J-teJease. ''fhcy inVolve the 
t . . . . 

t:el~<~se .<:.sf dist-tete ammmt(s) of dmg ~~)i'ne tJrne &fter tkug ~d.m1n:l.stmtion~ e;g, e.n.kric-
' 

tbrnn~Mtkm Cifphmrnac~tHlc:al. prod.:1d: that mt.ty irtch~de both delay f)frdt¥t~e t)f 

pharm~~ceutictH acUve \l}~t:"iP <~dri>inistmtion and co.ntrol ofrdea~e in llle :S:i.H.u:mer d.escrib~d 
} 

' an ax.~id radical and a l:mze or basic radicaL lJs$d. g;;::~1e:ra-Uy to des(<ribe any kmic 
} 

i 

a(L'll~inistratbn lnduding capsule~ and tablets. 
' 
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{Ol6Sl 

:hitmaction w~tb ~\>lRn1yturea,. (s~her K,.,:rr t'll:m1nel antagollists; dH~ztx;,;::id~ and -;.>th:er K,.l.,lr~ 

ch.a:ntl?l. agordsts, 
'" .. ~ 

' 'f'abkt; 'Phm~rn.ac~utical dosage fi)ml that h p:n:.Kiuced by fbnning a V\.!lume of 

a m~t.rt:-. ;:::ontaining ph.an:n~~m:ltic~l actfvt~ and exdpiems into a s\~~e and shape &uhahk fht ' . . 

oral ud:minimtation, 

required to e~~wt i;t sp~ctt~c n)datn:~U9;. physi~)logka! cu· corn.positio:na1 c1t~~ng~ in the bt:~dy 

of a tr~~'e.d huntatl or aninh'!-L 

' Tdgiyce.tidt1: Sto:t>::1g~ fi:~ts t~fanin1.at iul-d hun1an adiposel1sstt<:: pri~cipaUy 
' 

insuHn b~c~mse the beht cdll$ h~ve hGer~ d~stroy'e<.t 
' 

HH 73} Vi5c~ral faL Htnnan ~rlips)~e ti~~mes pdndpaHy fc~u.nd below th~~ subcu:t.:~ru;~olJ.S 
~ . ~ ~ 

fut t\nd n1usck layet tn tiw body, 
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Figu.r~ 4 shovls $H X~ Ray .r~owder Diffr-action patt~m tor (a} th~e form 
~ . 

dia~mdde, (b~) pot~~$l'I:Jm: ~alt of dbznxide: fron:;. ··raF, (t) 1yshH.~ salt nfdhli~oxide ftmn 
' 

f0l78J t~1&'1.~re 5 sho,_;.,··RNl\·fR ~pectr.:a: (DlvtSO-d6 £o1vent) ibt (a) ii'ee fbnn d!m.<\:<ide_, 

(b)· :pot<3~sh~m ;3~lt, and (c) sodium salL 

Fig~f~ 8 show·$. TO A ~pectra fm: the fh.1e. fonn. di(lzoxide (top) <.md potassh.:m:t 
' 

' 
Fig~Jte 9 shO\VS: an X-R~~y Powd¢r t):d':fi:actiM~ patt:¢m tbt {a) potasslm:n s~tlt of 

., 

diazox.irl~. (b) -potm:;sit.trn t'l~1t of diazt\ldde aft(tr shtrrying in toh.tel~e~ and (c) potass:ium 

salt (lfdj~l:ndde after shm}<ing in toh~er1e.for 14 da,ys, 

d:ia:l~'lxide, (b)·GhoH<'1e sah {tf' d!Hzoxide, 11nd. (c) hexam~thyl hexru:nethyte:ne dlamr:m:mimn 

hydmxh:kl zatt of dbzonide~ 

{1)184! 
< 

$lalt ofdia~oxh.k: (i::a::~ttom), 

'.1),1 Q~$. fv. o> .. r 

di~zQxl:d~. (b) choh.ne 1:>~Jt ofdiaz;),•:id~ after s~m::ryi.ng in di~hlon>nteth.~'tne fur 7 ~:hys; and 

(c) eholine s~li '~fdiazoxide aft.er i:n(iisture sorption a:nalysis, 

Jj 
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dlazoxk!e~. (b) choline :salt,. ~~nd (c) he,xamdhy! lht:xmni.~th.ykme diarnm<mhim hydt\\~ide 

salt ofdiazoKide .. 

ofdbzoxid§.:,:(l:t) a. rn:ixtun·>ofpqlymorphlc fo:rrns .A ~md B ofth~ chollne s~ltof 

diat:{t~.Me. ~wd (c) the ptllymorphic fon:h B ofth~ choline salt (tfdia~:oxide. 

Forrn A. oflh~ chZllin~. ~:>aH ofdiazqx:ide, m:1d (b) pcly.rnorphic Ft!un B .ofthe.(c\hQfin~~ S$lt 

t>t' dia~~o,~id e, 

{0191} fiS.\U'e 1 S sh~W.tS XRPD p~~tternt> of(a} pol;y::moq:~hic f"()ffi1 A ocfthe pntassiui:n 

salt of dlazoxide., {h) pt}lyrtlorphk FotJJt B oftbe ~"1tasshun salt of t.liazo.xh.k, and. (e) 

po!yrnorphh;::: f>\;rrn c:: of the pcst~ssiuttl s~dt of dtazo.>~ide, 

l 

F:isur.:.~ 19 sh~:tw·,s XRFD J41tJ~'-fnS of (a) poJyrmuphlc F:qnJrD oftheJKH~~ssi\.~~n 

s;:tlt nf dH.t:toxide, (b) pol)'lnJ:n:phit: F'om1 I~ of the pota~siu:m sah Qfdia:zQxide-, (c) 

J:k~lytuorphk: .f?orn'l F .of th~ potassium $$It ~1f di>%W~idc,~ atld. (d) poly:n.1orphjc. Form 0 o.f 

the l:!Pl:~$JShtrn ~<~.lt of dia:eoxi&~, 

' Relewt~ Tablets (DCCRT) at VtH'iotm thtle.'{ tbHowh1:g dos~ a~hn.ini~tradon (mem1-±:SEM). 

[0196} Figure 23, provide..'§ pulse mte f<tt Prog~ycetn Oral St~spon$ion (Pro~ly~em) 

nnd Di~z(ndde C':hulh1e ControU~J .. Jtd~a.se 'f~Jhtd~ (DCCRT} M ';ta~:kru~ tlnses folJo-.,ving 
' 

dos~ ~tdminish'atio.n (mean±SEM), 
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Flgure 24 ptovklt~s ~:tu:.~~m pb:s:n:~~ diamxid~~ (±SD) c<."~om::entrah<:ms dkr a 200 
i 

{lH98} f(gur-e 25 pt'O\<'ides n-wan plasm~~. diaz.::.rx.icle (~:Sl)) \.~onc:enttation~ after·~ 100 
. I . . . 

mg 4us~ of diaz.<.3Xid~ (sernill)g cp<.rrdi:nates). 

. - •, ~ 

rn.g diazoxide. 

t>1dhods iht thdt preparation, Sa1ts ()ftnmpuunds of formulae l---lV may he prepared 
~ . . . , 

using ti1mi:~~v~knJ ~n~~H metal ~~~Mons <U1d comp<:n.IJ'lxh which inch,•de :Otle Ol' :rnon:~ td' a 

tt~ii:~ry amin~ (K q:'l.~at~rnary an:xn.1onipm moiety.. ln sx.wh sails. the C{Jl:n!l()und~ l)f 

forn:w~.~~e l --·IV e:Ki$t in their a.ttkmk fornt Htrtbermm~, it h~!S bec.n: dis<:.~lvered that the 

s:~~le~.th:m qf a iSDtvent f\Jr tbe pre:paration of these salts· plays an hnpcrttat)t wk in salt 
' :fbn:nat:lnrL .i'\bo described heteln is the t~ihm:i to obtaiti ~.~art of di~mxide from an aJk:aH 
~ . . . .· . 

sa1 t~ ~"an ·be p#Pl:H:'eii ming ~l variety of totlntet i()n~ including hc~th anions a11d calic•ns. 
I . . 

Cations of the; c<rrtrpiJ\nH.l~ of Fotii'lllbe \l ···· \llii 0~11 b<.1 :fonn~d at an ~minn gnhtp, and 

::.mkms J..>fthe cmntJOW~ds of Fs1rnn:da~ V- VJH c~m be Jhrmed at t:Hhet M~ amino giTmp ot , 

~~t the suh'Onyt g.l'tillp, The t'hm:w.tlon of sah.~ ba:sed on Qm:npmJ:.<Jd.s n:f FnrrnulM.~ V .... V111 

can be dqt~e in~~ -v~riety of~olvent::;) pre:fhr~b!y organic s9lvents; 
l 

JQlO:l·J As :d~~~t!Sl.S<i;.'d h~rein, two pr,lynwrphic :funYl$ U. e., Forrn:s A m:ld B) of the 

cholint~ salt ofidiazo.x!de hav~ be.en identWed, ln sum.tn.acy. hoth };.srm~ A Md H are 
' anhydrou~ crystals of di£1~~oxide chokne salL Diazw·dde (>hf.$hne. salt Fonn i\ can he 
' formed -using ~a.st cq;.Jling proce,du:re," as provided hete.1n, 'Whereas sl~~.v ~::ooJing 

prnt::edures gel]ern~iy :t~vo:r u::>rrn<~tion ofFm:n:1 8, Slurry studie~ sho\VS that Fonn A 

readll:y C{mvetis t() Fom.1 B. With{JUt w\sh~ng to he bound by the.ory, the shm)~'stw:Uez 

~ndlcate that F¢nn B ·of di&zo.~i.d~~ cho1i~1e salt is tbe H:u.mnod:y:n~micat!Y trtol:<e stable form, 
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' 
Rnarding the pot>:l.'lsium salt i.)f dk1ozoxkk:, s~\-··en pdww)rphic thnns have 

been idcnHfiCd (L~~, Forms A~G), Diazqxidc pot11tssium salt Fonns C, D, and F ·~Ner~: 

OO$Cf\'CP he ttn. £t0.::(-~~crne ~olvent, a hetnihydratc, and a dht~UH1e soJven.t~ ra<;l)CCt:i'•lely, 

Fonns A,~ B, B, and G \Vert~ not c6l1')l~1onty- obs~~tv{ld dn:ring screening* ~nd elemental 

a:na1ysis· ~uggests that Forms A. B. E and G tn<'tY be mixtur~~s; hav~ tesidu~l solvent 

I'Jf{ll'!Cl:lt~ £t\1d<'~t not he il pota~::>{Vm S~tH~ .at least in part WHhaut ~vishing h,) he o<rn:nd by 

thcoryl ~hln); studies sug_gest that Ft:n111 D h~ the thennN:l.yna:rnkaHy mmrt st<.'l:bk~ 

poly-rnorph ofthe dia::~oxide potassi urn salt. potyrnor.phs, 

openers ofsdts ot\:;ompounds ofh1e:rnwhe l-VHllh~t·when admin:il~tered to $'i::lhjccts 

I~cl'sh~ve novel phatTlt<~C9dym~nth\ pha:rrna<:t~ku~etH~, thera}l~)ntk:, physio1ogka1; and 

n1etaboli~ .qutco~n~;:;:, "ltet furtb:lr prQ-vh1~d are ptm .. rrna~(ttttica1 tbl:Tnutath:Jn~~ rnethods of 

adm~nistn:1tiop and tlnsing ofparticula::t KA:n> dH~tmd openers selected frorn salt:l ofthe 

con1potmdsd~fl.ned h:y Fc1n:m~lae l ,_ VHl that a~id.eve tlten~peuticot:~k\..>rnes while 
I 

r~.duc!ng th? i ndden~e ~)f adverse effects. 

!{}l05J tn;parlieulat~ p1:Hutm~ .. c~;Mh:':a1 fum:rubHPtls $$h::c .. t~d Jh.m:~ s:alts of toro:pnund$' 

ddlned hy I~rmulae t ,_,. Vtn and f()mtutattX:l tht mal ~~dministration e.xh:i'Nt a.·tvant&g~)l.tS 

p:rc~p~:wtles· jncludtn,g: fudl:itating: co:m>h~ten:ey Qf absorpth:m". phm:macQkl.n:dic and 

phan:t1acod.y.n.atnk reS}10n~es ac:ro~<s twated patleitfs, contribtH:ing to p~~tf~~nt compHam:::c 
. . ~ 

~md. knpn~ving the sll:i~ty profile .of the ptod-uc~ Sl,H!h as by re:dt~cin.g the fr~qu~ncy of 

serirn.m adve-r·~e eff~cts, 1vktlwd of tl"t~ttnl~~:;t f~f :m~tabolk an:d other diseaset:> ofln.tm.ans 

;md anim~~ts by adminl$t~ring the :f'txnnu.!atkms am al~o p:rovid~-

nl-utQi:ners.. t)rbton tm.ttomer!: are isOtl:ter$ that differ· f:l:'Om each. (:'!fher ~)nh-' tn the locat.hm I . . . . - - . . - -- ,. . 

oht h_ydrogen'atmn and a cl~'rtt.bie bn.tld, The hydn1gen alum and clo:nble bom:l }<\\-itch 

kH::ation::; between ~.c."i:rbon @hJnl and a hcteroatom, such *ls t1.rr e~mn:rpte N, Tln.1s, when 

the stlbstit11ent on the nltmg(~ri is h).~'dtQg~w~, H1e h¥fi :ison:wrk echemka.l $:i:ructures :may be 

used inter'chal1ge..~bly, 
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fonn~btions;iixch:a:llc" :mlts ~xf<.my of the CiJ!.tlpounds \;vith:in Fo:rrrm1ae 1 to VHL 

Exen:lphiry c9mpm.lnds wh.kh h~ve been prevh,as1y reported im::tude diazoxide* BPDZ 

62;, HPD.Z 73, NN4l4 a.nd :BPDZ 1$4 {see:, fbr exw:npk.\ Schou et t!L, lJh.J(wg. A1f:.;d. 

c:h,..,,~nt,. t3, 141-~ 155 (2(}0:5}), Co.nwound: BPDZ .. 154 ab~o is an dli~ctive K<\Tl' <.;ham.1(ll 

a~~th-'l:"ftor in {'latknts with hy1}erinsqlinhml and ir! paJitmtZ> \:O;'i.th pan<.a:~ahc h'is\aH:n:om~, The 

synth~Si$ ofl?PDZ cnn:w:ound i$ pn)vided in Cosgmve et aL. J Cli>•l. Jtndm::ri:noL M€.U.tb.~ 

87~ 4860-486~ {1.002} 

Ch~rrnel open~rs demonstn~ting d~creased: activity h1 the h~.hibitkn of\n~'UUn. 
t 

re!ea~e and in,~reased activity in v~~l>:<.rulat smooth fnusde: ti~t.K~ ha::v..:.~ been prt~vi0-us:ly 

t~~ported ~nd j:ndud~ ~l~abgs M' d.}azoxide such as, :fbr exmnpie, 3~!Sl.:>ptt:'~py1amim)'·'tw 

rn:eth6XY-'4H~l ,2,;4~...:bett~otliladia~in{l l_,J '"dicndd¢, {t~ s~hx~tiv~ ;Kir6.2/SUR t cbnme1 
I . . . . ... 

open!.;:r~ $G~ Dahn)wskiet ~lL, Dk~be't!_~S~ 51, 1896~1906 (2002}, and 2-alky'l substituted 
l 

dh~ZO);jdes (see. fbr exarnpk:. 0tH:~4~""<~ogo et ~ll.~ JNal. Ch~m-> . .383, 1759-l]{i$. (4002)), 

The 2--~~tkyl $:1'ibstlhtt~<i di~txr:d~ks<g~nf,lmUy do iiot iltt1ctfon as ttatHtional tK)tasS:iM1 

tilumnd activators, hut inst'©i~d shntv lJotcntlal as Ca~"'" bk>ckers. 

R1, R~· and R3 are: 
\ H ""'I· "NJt"Il'"'Lf'f~~.~ ) a1 n,. lJ :; ~ . .!~J.w->'l{"'··n:J ·1 

b) GfJ~ 1'1. NHCH(CHJn 
c) H, C!, NHCH~CHz;CH(CH3h 
d) H, Cl, NI+cyclobutyl 
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{O:llfi} n:i>l~~oxide analogi$ having diftere.nt arkyl sul:>stlm~n~ <01.t. the 3 position oftl:K~~ 

rndt..-cul~ ( h:ien.t:Hh-:d: as R 3 · shO""-'li he.k~V•l) an.t describ<::t.i in Bert.-oHnn et aL, Receptors and 
' . 

Cfunw:ds~ l, 26··r-278 (19931 

i) nG1H~;:;, H., Cf 
j} nC3H7• Cl, H 
k) nC.~.H~h Cl, H 
l) nC5H~ n Cl, H 
mJ nC7Hts·• Cl. H 

related co-n:~pz).unds ~~n b~ n1e~stin:~d by m~mbraue f'!:Jtentia1 stt~di~.> as described in S~:;hou 
~ . . 

et at, fJ?'oot:g. · A-fed. ("Jwm,, lJ, 14 ~ ·' l :55 (2QQ5) ~ind l)abn:r~.<vskL et aL, [)iabetew.~ 51~ l896~ 

1906 (2002 ), 

[Oll:<:J t\-1r~wttrexnem of the hthibition ofghtc\:.)~e~stimubt~ h1St:<hp. n:.~Jease fn>m 

lfl'C~~ ceH:s h f:k~Gribed in Schou et at, Biotvg: J~fed. Ci~etn~ 13, 141"' 1$5 (2005). The 

llhmty ofp;Rrtk:ular K.J.TF channel openers to inhibit ret~ase t)finst.Uin. frorn ~nct~t:mwd rat 

pat'*t::reatk ~~let~ ~~m: he pedbm~~d as descr:ibecl by (}~l.ed:n:.\~Jg!) et aL BfoL Che~rn., 38:3, 

' Ac.tivation ofre~orr~cbinan.t.1{,-<;n' ch~nn.eh~ hy KATf' chan.ntJl t~peners can he 

·m;a.tnin.t:::d try r~Kinitodng m~<.~-rl',scopk ~~rr~mts of h1side~aut membrane pakhes fh)m. 

Xent)pu;3 on-C.J:i:e.s: oo~~xpres.sing Ki.t6.1 and ~ither SURJ, f:HJRZA !.:•r SUR2B, SUR 

~:l{pre~sing m.e.mbrat1t'S c~u1 be l)repared by KnO\\'n ·methods, See.., ft>t e~~luiple, D~bro'N-ski 

et ai ,, D~abete$, 51, ~ 896-1906 (;JMX2.). 
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np~ners to bind SURl.~- SlJR2A and SUR2B. See~ for e><:m:nple:, Skh"vanstecher et at. 

E\Vl.Ht) ,L, !7, 5529-,.5535 (1998), 

Jlllo·w•s for <:.f.Wnparfson. ofpharma~nlngtc pmfiles (Le, ~ru11lm:yl sen1:1hhdty aml 

f{.lSpondve~J~$s to diazo-xide or other potas~il.un -ch<=1n:n~:.~l {)pener~} of the SUR.l/K.b:6.2 and 
~ . 

SUR2A/I.<.ir6(2 potassiurn ch~rinels, See l~abe:n.ko et £\L) J, Blot Chtml-, 2'75(2}, 717--7.20 

CWOO). 1'he ploaing ot ~ ~mlfonylurea i.<t:cept;;a: and an in\n~rclly rectifying K+ ¢ha ... <1.nd is 

des-Gribed by ,Ism1l.oto et al,; J. Biot Ch~-rn,, 271 (4(~), 24321~24324 (1996}; D'lmha:n d 

,d ~<'l>..r"' <:> O<' ···11.\ t ·') 1 ~."* 1 '1l ~: •• ,. fl ~'<'<(l) -~·r x ;'!~-..o, ~'q'-"'' ~J, s..;., (.>,.::,." J .<-·l-i:U ~. J""·'-, 

s:ub,stituit~d 1'11kyl., ~~yl, st~bstimt(S!J aoy1,_ ary1. s:ubstih~t~d .:~ryl, hctel'(laryt ,s~.1hstitu:ted 

ho-t-eroa:ryt aralkyl. suhstitt::Jetl amlkyl~ c)'·doa.lkyl, sul)$dt:uted ~ycl>:.H~{kyl, h~terocydyl, or 

s:uhstihtte<l ht.~teto-cy,~l yt 

s1ib~titut~d ;;t!kyl~ acyl, sub~n~:huted aoyl, ary( s:ubstitutt::d &ryf~ hetewaryt suhstihlted 

hcl:et!)aryl:. ~n:·a!J,yt, ~nibstituted ~mlkyl, c·ydoalkyl. ~nibstltuted -;:::ydoalkyl. heterocydyt. or· 

suln~titu~ed h~teroc"v~J vt 
~ .. ·~ 

1 to 6~ ·mar~::: preferably l.-4, yet more preferably 1<\ carbQn atoms, idkyl includes 

straight chain ~lkyl, brant-mad alkyl and c:ydoa.}kjil, such .as methyl, ethyl, propyl., 

isopropyl, buty1, HJtttyl, ~nd the Hke, The sJky! group can be attached at any avaHable 

~'!'oint to produce a st<1l*~ ctn11:pound. A~l "alkyk,f).e~' is a. di:vahmt. r.tlk$>'k 
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mr.lr~, e.g,~ 1.; 2, or 3:~ gro~ps o:r subsbtueuts. such <iS: hi:!lo, hydroxy, tsptlonally il<tJbstittJted 

alkoxy, nptiQn~Hy substituted ~tikylthio. aikyh:.:s.llfinyl, iilkylst.liH.myl~ optionally 

~mbst1tut-ed l~mim:i>, ttptlot1al1y i<Uhstituted atl!ido, an1idhK1, \u-:ea :CJt~titmaUy su.bsdtut~d "'·vith 

alkyl~ ~n~ino~:ulfb:n.yl.option~Hy N-uH:ntow or N,N··di,s:ubsHtqJed v,•ith alkyl, 

a,lkylsulfunylan:dno) ~att>oxy!~ hetetocyde,sub~thuted h~ten:i<.~y0Ie~ n:Uro, cyanJl', thiol, 

sulfi:mylamirin or the like att:al:::hed ~tt .~my a:vaituhle p·oint to -produl;.:e a st.~~hl~ co01J)Otir~<rt 

f:n 1iarticular~ '''t1untn ~HJ~siituted" :re:!~rs to su.hstitntion by 1 M mu:r·~~ e.g., 1,1~ or .3 

f1utn~irte atom\~~ '10pt:iona11y fl\.KH.'O su:l>sth:l.~ted'' nwans that suhtitutiort, ifpre:ilen.t, is 

fh.ior<.). Th~ t~nn '"'9ptiorw.Hy ~libstih~tcl" as n:s~~d hereln meam that sub::>titution may, but 

}·. . . 

mm\1:~ €.g,, 1 ,;2, (ll .3, g;-rtxup~ nr $Ubstituents. as defined ~boyes attached at any avaikibk 
' point to prodttce a stabl~ C0tnfK'tm.tL 

bicydk or t:riGyclic G<lrln;m rir~g $}>stems o:f:l-S, rnln:e pTefetahly .34;~ dng rn~mber::> p~r 

ring, such ~s cyclopropyl, ~-y.::;1op(;ntyl,, cyt:1oh.e:~yl, ad<msat.lty~. and th~ Hke. 

~<Cyt:loa,lkylene~~ is a divali::'r~t (..'.yc.loalk:yL 

m~JtW~yc.Uc, b.i.:;yc.Uc or tdcydfc qtrbon ring systems of3YS, more pret1m.tb1y 3-6:, ring: 

rnewb~fs per ring. sud1 ~s cyclop:n..>pyl, t"qdoperityl, cyc.lohexyi, ad:~:rna..'1tyt ar~.d tlt{lli:i{:e 

inth:~pen.dentiy S.tlb.80tituted \Vtth 1 o·r nx1r~, t:-~h 1, 2, or 3~ groups or substituenhi such as 

h<~lo~ hyikoJ(y; optionally substH:uted ~lkt::<xy, optio:n~Uy ::>til>stlt~lH.Kl dkyhh.lo~ 

~dkylstdfitlyl, ~lkylsulfDnyl, opbon~Uy SU:b:stih.rted a...'11ino, optiort<=~.Uy ::mbstituted amid~)~ 

an1idiw.1, urea!ophonaUy .suhstHt.~ted 'I.Vlth a{ky<l, aminosultbny~ optkm.ally N~monf~- -or 

N.;N~d\-;St:ibtll:lltcd vtith alkyt a!kylsulf(m:yian.11no., carb:r;<>:y1~ heterocycle, substituted 

h.eterocy-ck, :nitro~ cyano, th:lol~ lO!t.tlfon:yhunino <xt the like attacJ~~d at any available pol:nt 

to p'Oduc~ a tltablc oomponnd., 

Ex. 2002-0450
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