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Charles M. Lizza

William C. Baton

SAUL EWING LLP

One Riverfront Plaza, Suite 1520

Newark, New Jersey 07102-5426

(973) 286-6700

clizza@saul.com

Attorneysfor Plaintiff

Jazz Pharmaceuticals, Inc.

UNITED STATES DISTRICT COURT

DISTRICT OF NEW JERSEY

 

  
 
 

  

JAZZ PHARMACEUTICALS, INC., Civil Action No.

Plaintiff, COMPLAINT FOR

v PATENT INFRINGEMENT

ROXANE LABORATORIES, INC., (Filed Electronically)
Defendant.

 
Plaintiff Jazz Pharmaceuticals, Inc. (“Jazz Pharmaceuticals”), by its undersigned

attorneys, for its Complaint against defendant Roxane Laboratories, Inc. (“Roxane”), alleges as

follows:

Nature of the Action

1. This is an action for patent infringement under the patent laws of the United

States, 35 U.S.C. §100, et seq., arising from Roxane’s filing of an Abbreviated New Drug

Application (“ANDA”) with the United States Food and Drug Administration (“FDA”) seeking

approval to commercially market a generic version of Jazz Pharmaceuticals’ XYREM® drug

product prior to the expiration of United States Patent Nos. 6,780,889 (the “’889 patent”),

7,262,219 (the “’219 patent”), 7,668,730 (the “’730 patent”), 7,765,106 (the “’ 106 patent”),
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and 7,765,107 (the “’107 patent”) owned by Jazz Pharmaceuticals (collectively, “the patents-

in-sui ”).

The Parties

2. Plaintiff Jazz Pharmaceuticals is a corporation organized and existing under the

laws ofthe State of Delaware, having a principal place of business at 3180 Porter Drive, Palo

Alto, California 94304.

3. On information and belief, defendant Roxane is a corporation organized under

the laws ofNevada, having a principal place of business at 1809 Wilson Road, Columbus,

Ohio 43228.

4. On information and belief, Roxane is registered to do business in the State of

New Jersey, and maintains a registered agent for service of process in New Jersey. On

information and belief, Roxane regularly transacts business within this judicial district.

Further, on information and belief, Roxane develops numerous generic drugs for sale and use

throughout the United States, including in this judicial district. On information and belief,

Roxane has litigated patent cases in this district in the past without contesting personal

jurisdiction, and, in at least some ofthose actions, Roxane has asserted counterclaims.

Jurisdiction and Venue

5. This Court has jurisdiction over the subject matter of this action pursuant to 28

U.S.C. §§ 1331, 1338(a), 2201, and 2202.

6. This Court has personal jurisdiction over Roxane by virtue of, inter alia, its

systematic and continuous contacts with the State ofNew Jersey. On information and belief,

Roxane has purposefully availed itself of this forum by, among other things, making, shipping,

using, offering to sell or selling, or causing others to use, offer to sell, or sell, pharmaceutical
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products in the State ofNew Jersey and deriving revenue from such activities. Further, on

information and belief, Roxane has customers in the State ofNew Jersey.

7. Venue is proper in this district pursuant to 28 U.S.C. §§ 1391 and 1400(b).

The Patents in Suit

8. On August 24, 2004, the United States Patent and Trademark Office

(“USPTO”) duly and lawfully issued the ’889 patent, entitled “Microbiologically Sound and

Stable Solutions ofGamma-Hydroxybutyrate Salt for the Treatment ofNarcolepsy” to

inventors Harry Cook, Martha Hamilton, Douglas Danielson, Colette Goderstad and Dayton

Reardan. A copy of the ’889 patent is attached hereto as Exhibit A.

9. On August 28, 2007, the USPTO duly and lawfully issued the ’219 patent,

entitled “Microbiologically Sound and Stable Solutions of Gamma-Hydroxybutyrate Salt for

the Treatment ofNarcolepsy” to inventors Harry Cook, Martha Hamilton, Douglas Danielson,

Colette Goderstad and Dayton Reardan. A copy ofthe ’219 patent is attached hereto as Exhibit

B.

10. On February 23, 2010, the USPTO duly and lawfully issued the ’730 patent,

entitled “Sensitive Drug Distribution System and Method” to inventors Dayton Reardan, Patti

Engle and Bob Gagne. A copy of the ’730 patent is attached hereto as Exhibit C.

11. On July 27, 2010, the USPTO duly and lawfully issued the ’ 106 patent, entitled

“Sensitive Drug Distribution System and Method” to inventors Dayton Reardan, Patti Engle

and Bob Gagne. A copy of the ’ 106 patent is attached hereto as Exhibit D.

12. On July 27, 2010, the USPTO duly and lawfiilly issued the ’ 107 patent, entitled

“Sensitive Drug Distribution System and Method” to inventors Dayton Reardan, Patti Engle

and Bob Gagne. A copy ofthe ’ 107 patent is attached hereto as Exhibit E.
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The XYREM® Drug Product

13. Jazz Pharmaceuticals holds an approved New Drug Application (“NDA”) under

Section 505(a) of the Federal Food Drug and Cosmetic Act (“FFDCA”), 21 U.S.C. § 355(a),

for sodium oxybate oral solution (NDA No. 21-196), which it sells under the trade name

XYREM®. The claims of the patents-in-suit cover, inter alia, pharmaceutical compositions

containing sodium oxybate, and methods of use and administration of sodium oxybate or

pharmaceutical compositions containing sodium oxybate. Jazz Pharmaceuticals owns the

patents-in-suit.

14. Pursuant to 21 U.S.C. § 355(b)( 1) and attendant FDA regulations, the ’889,

’219, ’730, ’ 106 and ’ 107 patents are listed in the FDA publication, “Approved Drug Products

with Therapeutic Equivalence Evaluations” (the “Orange Book”), with respect to XYREM®.

Acts Giving Rise to this Suit

15. Pursuant to Section 505 of the FFDCA, Roxane filed ANDA No. 202-090

(“Roxane’s ANDA”) seeking approval to engage in the commercial use, manufacture, sale,

offer for sale or importation of 500 mg/ml sodium oxybate oral solution (“Roxane’s Proposed

Produc ”), before the patents-in-suit expire.

16. In connection with the filing of its ANDA as described in the preceding

paragraph, Roxane has provided a written certification to the FDA, as called for by Section 505

of the FFDCA, alleging that the claims ofthe patents-in-suit are invalid, unenforceable, and/or

will not be infringed by the activities described in Roxane’s ANDA.

17. No earlier than October 14, 2010, Roxane sent written notice of its ANDA

certification to Jazz Pharmaceuticals (“Roxane’s Notice Letter”). Roxane’s Notice Letter

alleged that the claims of the patents-in-suit are invalid, unenforceable, and/or will not be

infiinged by the activities described in Roxane’s ANDA. Roxane’s Notice Letter also

' 4 ‘ ROX 1024

CBM 0fU.S. Patent No. 7,765,107

4 of 174



ROX 1024
CBM of U.S. Patent No. 7,765,107

5 of 174

Case 2:10-cv-06108—SDW ~MCA Document 1 Filed 11/22/10 Page 5 of 14 PageID: 5

informed Jazz Pharmaceuticals that Roxane seeks approval to market Roxane’s Proposed

Product before the patents-in-suit expire.

18. In Roxane’s Notice Letter, it offered to provide access to certain confidential

information and materials within Roxane’s ANDA that would allow Jazz Pharmaceuticals to

confirm Roxane’s infringement of the patents-in—suit. In response, Jazz Pharmaceuticals wrote

to Roxane regarding the terms of this offer and requesting access. To date, Roxane has not

responded to this inquiry or provided any portion of its ANDA to counsel for Jazz

Pharmaceuticals.

Count I: Infringement of the ’889 Patent

19. Plaintiff repeats and realleges the allegations of paragraphs 1-18 as though fixlly

set forth herein.

20. Roxane’s submission of its ANDA to obtain approval to engage in the

commercial use, manufacture, sale, offer for sale, or importation of sodium oxybate oral

solution, prior to the expiration of the ’889 patent, constitutes infringement ofone or more of

the claims of that patent under 35 U.S.C. § 271 (e)(2)(A).

21. There is a justiciable controversy between the parties hereto as to the

infringement of the ’889 patent.

22. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will infringe the ’889 patent under 35 U.S.C. § 271(a) by making, using, offering to sell,

importing, and/or selling Roxane’s Proposed Product in the United States.

23. Unless enjoined by this Court, upon FDA approval of Roxane’s ANDA, Roxane

will induce infringement of the ’889 patent under 35 U.S.C. § 271(b) by making, using,

offering to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, upon FDA approval of Roxane’s ANDA, Roxane will intentionally
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encourage acts of direct infringement with knowledge of the ’889 patent and knowledge that its

acts are encouraging infringement.

24. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will contributorily infringe the ’889 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, Roxane has had and continues to have knowledge that Roxane’s

Proposed Product is especially adapted for a use that infringes the ’889 patent and that there is

no substantial non-infringing use for Roxane’s Proposed Product.

25. Jazz Pharmaceuticals will be substantially and irreparably damaged and harmed

if Roxane’s infringement of the ’889 patent is not enjoined.

26. Jazz Pharmaceuticals does not have an adequate remedy at law.

27. This case is an exceptional one, and Jazz Pharmaceuticals is entitled to an award

of its reasonable attorneys’ fees under 35 U.S.C. § 285.

Count II: Infringement of the ’219 Patent

28. Plaintiff repeats and realleges the allegations of paragraphs 1-27 as though fully

set forth herein.

29. Roxane’s submission of its ANDA to obtain approval to engage in the

commercial use, manufacture, sale, offer for sale, or importation of sodium oxybate oral

solution, prior to the expiration of the ’219 patent, constitutes infringement of one or more of

the claims of that patent under 35 U.S.C. § 271(c)(2)(A).

30. There is a justiciable controversy between the parties hereto as to the

infringement of the ’219 patent.

' 6 ' ROX 1024

CBM 0fU.S. Patent No. 7,765,107

6 of 174



ROX 1024
CBM of U.S. Patent No. 7,765,107

7 of 174

Case 2:10-cv-06108-SDW -MCA Document 1 Filed 11/22/10 Page 7 of 14 PageID: 7

31. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will infringe the ’219 patent under 35 U.S.C. § 271(a) by making, using, offering to sell,

importing, and/or selling Roxane’s Proposed Product in the United States.

32. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will induce infringement of the ’219 patent under 35 U.S.C. § 271(b) by making, using,

offering to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, upon FDA approval of Roxane’s ANDA, Roxane will intentionally

encourage acts of direct infringement with knowledge ofthe ’219 patent and knowledge that its

acts are encouraging infringement.

33. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will contributorily infringe the ’219 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, Roxane has had and continues to have knowledge that Roxane’s

Proposed Product is especially adapted for a use that infringes the ’219 patent and that there is

no substantial non-infringing use for Roxane’s Proposed Product.

34. Jazz Pharmaceuticals will be substantially and irreparably damaged and harmed

if Roxane’s infringement of the ’219 patent is not enjoined.

35. Jazz Pharmaceuticals does not have an adequate remedy at law.

36. This case is an exceptional one, and Jazz Pharmaceuticals is entitled to an award

of its reasonable attorneys’ fees under 35 U.S.C. § 285.

Count HI: Infringement of the ’730 Patent

37. Plaintiff repeats and realleges the allegations of paragraphs 1-36 as though fully

set forth herein.
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38. Roxane’s submission of its ANDA to obtain approval to engage in the

commercial use, manufacture, sale, offer for sale, or importation of sodium oxybate oral

solution, prior to the expiration of the ’730 patent, constitutes infringement of one or more of

the claims of that patent under 35 U.S.C. § 271(c)(2)(A).

39. There is ajusticiable controversy between the parties hereto as to the

infringement ofthe ’730 patent.

40. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will infringe the ’730 patent under 35 U.S.C. § 271(a) by making, using, offering to sell,

importing, and/or selling Roxane’s Proposed Product in the United States.

41. Unless enjoined by this Court, upon FDA approval of Roxane’s ANDA, Roxane

will induce infringement of the ’730 patent under 35 U.S.C. § 271(b) by making, using,

offering to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, upon FDA approval of Roxane’s ANDA, Roxane will intentionally

encourage acts of direct infringement with knowledge ofthe ’730 patent and knowledge that its

acts are encouraging infringement.

42. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will contributorily infiinge the ’730 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, Roxane has had and continues to have knowledge that Roxane’s

Proposed Product is especially adapted for a use that infringes the ’730 patent and that there is

no substantial non-infringing use for Roxane’s Proposed Product.

43. Jazz Pharmaceuticals will be substantially and irreparably damaged and harmed

if Roxane’s infiingement of the ’730 patent is not enjoined.
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44. Jazz Pharmaceuticals does not have an adequate remedy at law.

45. This case is an exceptional one, and Jazz Pharmaceuticals is entitled to an award

of its reasonable attorneys’ fees under 35 U.S.C. § 285.

Count IV: Infringement of the ’106 Patent

46. Plaintiff repeats and realleges the allegations ofparagraphs 1-45 as though fully

set forth herein.

47. Roxane’s submission of its ANDA to obtain approval to engage in the

commercial use, manufacture, sale, offer for sale, or importation of sodium oxybate oral

solution, prior to the expiration ofthe ’ 106 patent, constitutes infringement of one or more of

the claims of that patent under 35 U.S.C. § 271(c)(2)(A).

48. There is a justiciable controversy between the parties hereto as to the

infringement of the ’ 106 patent.

49. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will infringe the ’ 106 patent under 35 U.S.C. § 271(a) by making, using, offering to sell,

importing, and/or selling Roxane’s Proposed Product in the United States.

50. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will induce infiingement of the ’ 106 patent under 35 U.S.C. § 271(b) by making, using,

offering to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, upon FDA approval ofRoxane’s ANDA, Roxane will intentionally

encourage acts of direct infringement with knowledge of the ’ 106 patent and knowledge that its

acts are encouraging infringement.

51. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will contributorily infringe the ’ 106 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On
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information and belief, Roxane has had and continues to have knowledge that Roxane’s

Proposed Product is especially adapted for a use that infi'inges the ’ 106 patent and that there is

no substantial non-infringing use for Roxane’s Proposed Product.

52. Jazz Pharmaceuticals will be substantially and irreparably damaged and harmed

if Roxane’s infringement ofthe ’ 106 patent is not enjoined.

53. Jazz Pharmaceuticals does not have an adequate remedy at law.

54. This case is an exceptional one, and Jazz Pharmaceuticals is entitled to an award

of its reasonable attorneys’ fees under 35 U.S.C. § 285.

Count V: Infringement of the ’107 Patent

55. Plaintiff repeats and realleges the allegations of paragraphs 1-54 as though fully

set forth herein.

56. Roxane’s submission of its ANDA to obtain approval to engage in the

commercial use, manufacture, sale, offer for sale, or importation of sodium oxybate oral

solution, prior to the expiration of the ’107 patent, constitutes infringement ofone or more of

the claims of that patent under 35 U.S.C. § 271(c)(2)(A).

57. There is a justiciable controversy between the parties hereto as to the

infringement ofthe ’ 107 patent.

58. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will infringe the ’ 107 patent under 35 U.S.C. § 271(a) by making, using, offering to sell,

importing, and/or selling Roxane’s Proposed Product in the United States.

59. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will induce infringement of the ’ 107 patent under 35 U.S.C. § 271(b) by making, using,

offering to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, upon FDA approval ofRoxane’s ANDA, Roxane will intentionally
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encourage acts of direct infringement with knowledge of the ’ 107 patent and knowledge that its

acts are encouraging infringement.

60. Unless enjoined by this Court, upon FDA approval ofRoxane’s ANDA, Roxane

will contributorily infringe the ’ 107 patent under 35 U.S.C. § 271(c) by making, using, offering

to sell, importing, and/or selling Roxane’s Proposed Product in the United States. On

information and belief, Roxane has had and continues to have knowledge that Roxane’s

Proposed Product is especially adapted for a use that infringes the ’107 patent and that there is

no substantial non-infringing use for Roxane’s Proposed Product.

61. Jazz Pharmaceuticals will be substantially and irreparably damaged and harmed

ifRoxane’s infringement of the ’ 107 patent is not enjoined.

62. Jazz Pharmaceuticals does not have an adequate remedy at law.

63. This case is an exceptional one, and Jazz Pharmaceuticals is entitled to an award

of its reasonable attorneys’ fees under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff Jazz Pharmaceuticals respectfully requests the following relief:

(A) A Judgment be entered that Roxane has infringed the ’889, ’219, ’730, ’106 and

’ 107 patents by submitting ANDA No. 202-090;

(B) A Judgment be entered that Roxane has infringed, and that Roxane’s making,

using, selling, offering to sell, or importing Roxane’s Proposed Product will infringe one or more

claims of the ’889, ’219, ’730, ’ 106 and ’ 107 patents;

(C) An Order that the effective date of FDA approval of ANDA No. 202-090 be a

date which is not earlier than the later of the expiration ofthe ’889, ’219, ’730, ’ 106 and ’ 107

patents, or any later expiration of exclusivity to which Plaintiff is or becomes entitled;
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(D) Preliminary and permanent injunctions enjoining Roxane and its officers, agents,

attorneys and employees, and those acting in privity or concert with them, from making, using,

selling, offering to sell, or importing Roxane’s Proposed Product until after the expiration of the

’889, ’219, ’730, ’106 and ’107 patents, or any later expiration of exclusivity to which Plaintiff is

or becomes entitled;

(E) A permanent injunction be issued, pursuant to 35 U.S.C. § 271(e)(4)(B),

restraining and enjoining Roxane, its officers, agents, attorneys and employees, and those acting

in privity or concert with them, from practicing any compounds, methods or compositions as

claimed in the ’889, ’219, ’730, ’ 106 and ’ 107 patents, or from actively inducing or contributing

to the infringement of any claim of any of the patents-in-suit, until alter the expiration ofthe

patents-in-suit, or any later expiration of exclusivity to which Plaintiff is or becomes entitled;

(F) A Declaration that the commercial manufacture, use, importation into the United

States, sale, or offer for sale ofRoxane’s Proposed Product will directly infringe, induce and/or

contribute to infringement of the ’889, ’219, ’730, ’ 106 and ’ 107 patents;

(G) To the extent that Roxane has committed any acts with respect to the compounds,

methods or compositions claimed in the ’889, ’219, ’730, ’106 and ’107 patents, other than those

acts expressly exempted by 35 U.S.C. § 271(c)(1), that Plaintiff Jazz Pharmaceuticals be

awarded damages for such acts;

(H) If Roxane engages in the commercial manufacture, use, importation into the

United States, sale, or offer for sale ofRoxane’s Proposed Product prior to the expiration of the

’889, ’219, ’730, ’ 106 and ’ 107 patents, a Judgment awarding damages to Plaintiff Jazz

Pharmaceuticals resulting from such infringement, together with interest;

(I) Attorneys’ fees in this action as an exceptional case pursuant to 35 U.S.C. § 285;
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(J) Costs and expenses in this action; and

(K) Such further and other relief as this Court may deem just and proper.

Dated: November 22, 2010 By: s/ Charles M. Lizza
Charles M. Lizza

William C. Baton

SAUL EWING

One Riverfront Plaza, Suite 1520

Newark, New Jersey 07102-5426

Of Counsel: (973) 286-6700

clizza@saul.com
F. Dominic Cerrito

Daniel L. Malone Attorneysfor Plaintifl
JONES DAY Jazz Pharmaceuticals, Inc.
222 East 41st Street

New York, New York 10017-6702

(212) 326-3939

Richard G. Greco

KAYE SCHOLER LLP

425 Park Avenue

New York, New York 10022-3598

(212) 836-8500
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CERTIFICATION PURSUANT TO L. CIV. R. 11.2

I hereby certify that, to the best of my knowledge, the matter in controversy is not the

subject of any other action pending in any court, or ofany pending arbitration or administrative

proceeding.

Dated: November 22, 2010 By: 5/ Charles M. Lizza
Charles M. Lizza

William C. Baton

SAUL EWING

One Riverfront Plaza, Suite 1520

01 Counsel: Newark, New Jersey 07102-5426

(973) 286-6700

F. Dominic Cerrito clizza@saul.com
Daniel L. Malone

JONES DAY Attorneysfor Plaintiff

222 East 41 st Street Jazz Pharmaceuticals, Inc.

New York, New York 10017-6702

(212) 326-3939

Richard G. Greco

KAYE SCHOLER LLP

425 Park Avenue

New York, New York 10022-3598

(212) 836-8500
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MICROBIOLOGICALLY SOUND AND
STABLE SOLUTIONS OF GAMMA-

HYDROXYBUTYRATE SALT FOR THE
TREATMENT OF NARCOLEPSY

RELATED APPLICATIONS

'Ihis application is a divisional of US. patent application
Ser. No. 09/470,570, filed Dec. 22, 1999, now US. Pat. No.
6,472,431 which claims priority from US. Provisional
Patent Application Serial No. 60/113,745, filed Dec. 23,
1998, both of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates generally to the fields of
pharmaceutical compositions to be used in treatments, such
as, sleeping disorders, such as, e.g., narcolepsy (particularly
cataplexy), drug abuse, alcohol and opiate withdrawal, a
reduced level of growth hormone, anxiety, analgesia, effects
in certain neurological disorders such as Parkinson’s
Disease, depression, certain endocrine disturbances and tis-
sue protection following hypoxia/anoxia such as in stroke or
myocardial infarction, or for an increased level of intracra-
nial pressure or the like. The present invention particularly
relates to the field of pharmaceutical production of micro-
biologically resistant and chemically stable preparations or
solutions of gamma-hydroxybutyrate (GHB), also known as
4-hydroxybutyrate, and the sodium salt of GHB (sodium
oxybate) and other salts such as magnesium, ammonium and
calcium, e.g.

II. Description of Related Art

GHB is an endogenous compound with hypnotic proper—
ties that is found in many human body tissues GHB is
present, for example, in the mammalian brain and other
tissues. In brain the highest GHB concentration is found in
the hypothalamus and basal ganglia and GHB is postulated
to function as a neurotransmitter (Snead and Morley, 1981).
The neuropharmacologic effects of GHB include increases
in brain acetylcholine, increases in brain dopamine, inhibi-
tion of GABA-ketoglutarate transaminase and depression of
glucose utilization but not oxygen consumption in the brain.
GHB is converted to succinate and then metabolized via the

Krebs cycle. Clinical trials have shown that GHB increases
delta sleep and improves the continuity of sleep (Ladinsky
et al., 1983; Auden and Stock, 1973; Stock et al., 1973;
Laborit, 1973; Lapierre et al., 1988; Lapierre et al., 1990;
Yamda et al., 1967; Grove-White and Kelman, 1971; Scharf,
1985).

GHB has typically been administered in clinical trials as
an oral solution (Lee, 1977; Mamelak, 1977; Hoes, 1980;
Scharf, 1985; Scrima, 1990; Gallirnberti, 1992; Series, 1992;
Lammers, 1993). GHB treatment substantially reduces the
signs and symptoms of narcolepsy, i.e. daytime sleepiness,
cataplexy, sleep paralysis and hypnagogic hallucinations. In
addition, GHB increases total sleep time and REM sleep,
and it decreases REM latency (Mamelak et al, 1973; Yamada
et al., 1967; Bedard et al., 1989), reduces sleep apnea (Series
el al, 1992; Scrima et al., 1987), and improves general
anesthesia (Hasenbos and Gielen, 1985).

GHB has several clinical applications other than narco-
lepsy and sleep disorders. GHB has been reported to reduce
alcohol craving, the number of daily drinks consumed, and
the symptoms of alcohol withdrawal in patients (Gallimberti
et a., 1989; Gallirnberti et al., 1992; Gessa et al., 1992). GHB
has been used to decrease the symptoms of opiate
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2

withdrawal, including both heroin and methadone with-
drawal (Gallirnberti et a1, 1994; Gallirnberti et al., 1993). It
has analgesic effects that make it suitable as a pain reliever
(U.S. Pat. No. 4,393,236). Intravenous administration of
GHB has been reported to reduce intracranial pressure in
patients (Strong, A. 1984). Also, administration of GHB was
reported to increase growth hormone levels in patients
(Gerra et a1, 1994; Oyama et al., 1970).

A good safety profile for GHB consumption, when used
long term for treatment of narcolepsy, has been reported.
Patients have been safely treated for many years with GHB
without development of tolerance (Scharf, 1985). Clinical
laboratory tests carried out periodically on many patients
have not indicated organ or other toxicities (Lammers, 1993;
Scrima, 1990; Scharf, 1985; Mamelack, 1977; Mamelak,
1979; Gallimberti, 1989; Gallirnberti, 1992; Gessa, 1992).
The side effects of GHB treatment have been minimal in

incidence and degree of severity, though they include
sleepwalking, enuresis, headache, nausea and dizziness
(Broughton and Mamelak, 1979; Mamelak et al., 1981;
Mamelak et al., 1977; Scrima et al., 1989; Scrima et al.,
1990; Scharf et al., 1985).

The pharmacokinetics of GHB have been investigated in
alcohol dependent patients (Ferrara et al., 1992) and in
normal healthy males (Palatini et al., 1993) after oral admin-
istration. GHB possesses a rapid onset and short pharmaco-
logical etfect (Ferrara et al., 1992; Palatine et al., 1993; Lee,
C., 1977; van der Bogert; Gallimberti, 1989; Gallirnberti,
1992; Lettieri and Fung, 1978; Arena and Fung, 1980; Roth
and Giarman, 1966; Vickers, 1969; Lee, 1977). In alcohol
dependent patients, GHB absorption into and elimination
from the systemic circulation were fast processes. Virtually
no unchanged drug could be recovered in the urine. There
were preliminary indications that the pharmacoldnetics of
GHB might be non-linear or dose-dependent (Ferrara et al.,
1992). In the healthy volunteers study, the pharmacokinetics
of three rising GHB doses (12.5, 25, and 50 mg/kg) were
investigated. These findings indicate that both the oral
absorption and elimination processes of GHB were capacity-
limited though the degree ofdose dependency was moderate
(Palatini et al., 1993).

Organic salts and amides of GHB have been produced to
reduce the physiological side effects of GHB (U.S. Pat. No.
5,380,937). Magnesium and calcium salt have been pro-
duced to reduce the hygroscopic nature of GHB or powdered
forms (U.S. Pat. No. 4,393,236; British Patent No. 922,029).
However, problems with the storage of GHB solutions still
exist. GHB degrades into gamma-butyrolactone (GBL) and
possibly other degradants in solution depending upon the pH
and other factors. Also, the contamination by microorgan-
isms in GHB solutions rapidly surpass acceptable limits, and
preservatives can adversely affect the pH and thus, GHB’s
stability. As a chronically used product which requires high
levels of drug, the volume of a non-concentrated product
creates cost and handling issues. Thus, there is an immediate
need for effective solutions of GHB that are stable to

biological or chemical degradation.

SUMMARY OF THE INVENTION

The present invention overcomes deficiencies in the prior
art by providing compositions of GHB in an aqueous
medium that are resistant to microbial growth. These com-
positions are also resistant to the uncontrolled degradation of
GHB into GBLor other substances. The compositions of the
present invention are stable compositions of GHB that
improve shelf-life, and provide a titratable formulation of
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GHB for easy dose measurement. In addition, the concen-
trated solutions embodied in this invention reduce shipping
and storage requirements and allow patients to carry more
drugs for their convenience. The present invention provides
methods to treat a number of conditions treatable by GHB,
referred to herein as “therapeutic categories.” Therapeutic
categories for the present invention include, but are not
limited to, sleeping disorders, drug abuse, alcohol and opiate
withdrawal, a reduced level of growth hormone, anxiety,
analgesia, elfects in certain neurological disorders, such as
Parkinson’s Disease, depression, certain endocrine distur-
bances and tissue protection following hypoxia/anoxia such
as in stroke or myocardial infarction, or an increased level
of intracranial pressure or other conditions treatable with
GHB.

The invention first provides a pharmaceutical composi-
tion of GHB rendered chemically stable and/or resistant to

10

15

4

7.1, about 7.2, about 7.3, about 7.4, about 7.5, about 7.6,
about 7.7, about 7.8, about 7.9, about 8.0, about 8.1, about
8.2, about 8.3, about 8.4, about 8.5, about 8.6, about 8.7,
about 8.8, about 8.9, about 9.0, about 9.1, about 9.2, about
9.3, about 9.4, about 9.5, about 9.6, about 9.7, about 9.8,
about 9.9, about 10.0, about 10.1, about 10.2, or about 10.3,
and all pH values between each of the listed pH values, of
the aqueous media. This will produce a GHB composition
that is resistant to microbial growth as defined by the test
described herein. As used herein, the term “about” generally
means within about 10—20%.

These pH values will produce compositions resistant to
microbial growth in an aqueous medium if the amount of
GHB added, admixed, or dissolved is from above about 150
mg/ml to about 450 mg/ml, namely, above about 150 mg/ml,
about 160 mg/ml, about 170 rug/ml, about 180 mg/ml, about
190 mg/ml, about 200 mg/ml, about 210 mg/ml, about 220

microbial growth in an aqueous medium. Preferred GHB figfl’ 23:: 2% figfl’ 2:33: 3:3 Egfii’ 2&3: %
salts of the present invention include sodium, ammonium mg/ml, about 290 mg/mi’ about 300 mg/ml’ about 310
and calcium. As used herein in certain embodiments, 20 rug/ml: about 320 mg/ml: about 330 mg/ml: about 340
“stable” may mean resistant to degradation of GI-[B into its mg/ml, about 350 mg/ml, about 350 mg/ml, about 370
known or unknown decomposition elements. The level of mg/ml, about 330 mg/ml, about 390 mg/ml, about 400
GBL thatisacceptable can be up to 0.1% of the formulation mg/ml, about 410 mg/ml, about 420 mg/ml, about 430
as per the [CH guidelines for shelf-life determination, As mg/ml, about 440 mg/ml, to about 450 rug/ml, and all
used herein in certain embodiments, “resistant to microbial
growth” or “resistant to microbial challenge” means that the
formulations meet the criteria set by the Food and Drug
Administration and the US. Pharmacopoeia for products
made with aqueous bases or vehicles, which for bacteria
means not less than a 1.0 log reduction from the initial count
at 14 days, and no increase from the 14 days count at 28
days, and for yeast and molds, no increase from the initial
calculated count at 14 and 28 days. As used herein in certain
embodiments, an “aqueous medium” may mean a liquid
comprising more than about 50% water. In certain preferred
embodiments, an “aqueous medium” may be a solution,
suspension, gel or emulsion of GHB, with a solution of GHB
being most preferred. Preferred gels are thixotropic gels.
Compositions that are resistant to microbial growth are
created by dissolving or mixing GHB in an aqueous medium
to a concentration or content of greater than of about 150
mg/ml GHB to the maximal solubility of GHB. The solu-
bility of GHB is up to about 750 mg/ml at room temperature
(20° C. to about 25° C.), however, heating the aqueous
medium during preparation tip to 100° C. will increase GHB
solubility to at least about 1000 mg/ml. Apreferred concen—
tration or content of GI-[B is about 500 mg/ml.

The amount of GHB that may be mixed or dissolved into
an aqueous medium and still be resistant to microbial growth
depends upon the pH of the aqueous medium. In certain
embodiments the presence of a preservative may allow the
amount of GLIB contained in the compositions of the
present invention to be increased and still maintain resis-
tance to chemical degradation and/or microbial growth. In
one embodiment of the present invention, the pH of the
aqueous medium of the pharmaceutical composition is about
3 to about 10.

In a preferred embodiment, the pH of said aqueous
medium is about 6 to about 7.5. The pH may be from about
3.0 to about 10.3, namely of about 3.0, about 3.1, about 3.2,
about 3.3, about 3.4, about 3.5, about 3.6, about 3.7, about
3.8, about 3.9, about 4.0, about 4.1, about 4.2, about 4.3,
about 4.4, about 4.5, about 4.6, about 4.7, about 4.8, about
4.9, about 5.0, about 5.1, about 5.2, about 5.3, about 5.4,
about 5.5, about 5.6, about 5.7, about 5.8, about 5.9, about
6.0, about 6.1, about 6.2, about 6.3, about 6.4, about 6.5,
about 6.6, about 6.7, about 6.8, about 6.9, about 7.0, about
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amounts of GHB between the values listed.

At the medium to high end of the concentration or content
of GHB that may be dissolved or mixed in the aqueous
medium, the maximal pH that may be used is reduced at
room temperature. This is shown in FIG. 1, a graphical
presentation of acceptable formulation ranges. At a concen-
tration or content of about 450 mg/ml GHB, the pH may be
of about 3.9 to about 10.3. At a concentration or content of

about 500 mg/ml GHB, the pH may be of about 4.75 to about
10.3. At a concentration or content of about 600 mg/ml
GHB, the pH may be of about 6.1 to about 10.3. At a
concentration or content of about 750 mg/ml GHB, the pH
may be of about 7.0 to about 10.3. Of course, all pH and
concentration or content values in between each of the listed

pH and concentration or content values are encompassed by
the invention.

Certain embodiments may be selected as sub-ranges from
these values of GHB content and aqueous medium pH. For
example, a specific embodiment may be selected as a
content of about 170 mg/ml to about 440 mg/ml GHB in an
aqueous medium, at a pH range of about pH 5.5 to about pH
8.7. Another example of how a range may be selected in an
embodiment would be the selection of a content of about 155

mg/ml of GHB, which is a value between the above listed
values, to a content of about 350 mg/ml of GHB, and the
selection of a pH range of the aqueous medium, such as a pH
range of about 8.87, which is a value between the listed pH
values, to a pH of about 8.93, which is another value
between the listed values of pH. A third example of ranges
that may be selected for a specific embodiment would be
selection of a single content or concentration of GHB, such
as about 200 mg/ml of GHB, and the selection of a pH range,
such as a pH of about 3.5 to about 8.2. A fourth example of
ranges that may be selected for a specific embodiment would
be selection of a content or concentration of GHB over a

range, such as about 300 mg/ml to about 400 mg/ml, and the
selection of a single pH value for the aqueous medium, such
as a pH of about 3. Another example of a range selected for
an embodiment may be the selection of a single content or
concentration of GHB, such as 400 mg/ml GHB, and a
single pH value of the aqueous medium, such as pH 7.7.

Other examples of how a range of an embodiment of GHB
content or concentration may be selected include a range of
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GHB content or concentration from about 200 mgml to
about 460 mg/ml GHB, encompassing the ranges for GHB
described herein, and a range of pH for the aqueous medium
may be from about pH 4.3 to about pH 7, encompassing
ranges for GHB in an aqueous medium at room temperature
described herein. Another example would be the selection of
a range of GHB content or concentration from about 153
mg/ml to about 750 mg/ml, and a pH range of about 7 to
about 9, encompassing ranges between the listed values of

5

6

about 72° C., about 73° C., about 74° C., about 75° C., about
76° C., about 77° C., about 78° C., about 79° C., about 80°
C., about 81° C., about 82° C., about 83° C., about 84° C.,
about 85° C., about 86° C., about 87° C., about 88° C., about
89° C., about 90° C., about 91° C., about 92° C., about 93°
C., about 94° C., about 95° C., about 96° C., about 97° C.,
about 98° C., about 99° C., to about 100° C. may be from
about 750 to about mg/ml, namely to about 751 mg/ml,
about 760 mg/ml, about 770 mg/ml, about 780 mg/ml, about

GHB content and pH described herein. An example may be 10 790 mg/ml, about 800 mg/ml, about 810 mg/ml, 3‘30“! 820
the selection asa GHB concentration or content of about 170 mg/ml, about 830 mg/ml, about 840 mg/ml, about 850

mg/ml to about 640 mg/ml in an aqueous medium, at a pH mg/ml, about 860 mg/ml, about 870 mg/ml, about 880
range of about pH 6.5 to about pH 7.7. Another example of mg/ml, about 890 mg/ml, about 900 mg/ml, about 910
how a range may be selected in an embodiment would be a mg/m1, aggut 35.0 myfi’ a3“! 323 mg/ml, aaut :40
content or concentration of about 185 mg/ml of GHB, which 15 mg/m ’ a ut mg/ ’ a ut mg/m ’ a ut 70
is a value between the listed values, to a content or concen-
tration of about 750 mg/ml of GHB, at a pH range of about
7.87, which is a value between the listed pH values, to a pH
of about 8.91, which is another value between the listed
values of pH. An additional example of ranges that may be
selected for a specific embodiment would be a content or
concentration of about 200 mg/ml of GHB at a pH of about
7 to about 8.2. Another example of ranges that may be
selected for a specific embodiment would be a content or
concentration of about 750 mg/ml to about 400 mg/ml at a
pH of about 7. Another example of ranges that may be
selected for a specific embodiment would be a content or
concentration of about 300 mg/ml to about 750 mg/ml at a
pH of about 8.5 to about 7. Another example of ranges that
may be selected for a specific embodiment would be a
content or concentration of about 400 mg/ml to about 600
mg/ml at a pH of about 9 to about 5.8. And so forth. Thus,
all ranges of pH and GHB concentration or content that can
be selected from the values herein and as would be under—

stood by those of ordinary skill in the art, are encompassed
by the present invention.

The chemical stability of GHB is affected by pH, with
compositions of GHB in an aqueous medium with a pH
below about 6 being less elfective in maintaining the chemi-
cal stability of GHB. Compositions with a pH of greater than
about 6.0 are preferred to produce chemically stable formu-
lations of GHB. Thus, a preferred range to produce chemi-
cally stable GHB would be from about pH 6 to about pH 9.
However, all concentrations or content of GHB in an aque-
ous medium, as described herein, and as would be under-
stood by those of ordinary skill in the art, may be selected
to produce compositions of the present invention.

Additionally, the ranges described above are for a com-
position at room temperature, which is defined herein as
from about about 20° C. to about 25° C., namely, about 20°
C. about 21° C., about 22° 0, about 23° C., about 24° C.,
to about 25° C. Within the values and ranges of pH described
above, the ranges of concentration or content of GHB may
increase at temperatures greater than room temperature.
Thus, the maximal content or concentration of GHB in an
aqueous medium at a temperature of from about 26° C. to
about 100° C., namely about 26° C., about 27° C., about 28°
C., about 29° C., about 30° C., about 31° C., about 32° C.,
about 33° C., about 34° C., about 35° C., about 36° C., about
37° C., about 38° C., about 39° 0, about 40° C., about 41°
C., about 42° C., about 43° C., about 44° C., about 45° C.,
about 46° 0, about 47° C., about 48° C., about 49° C., about
50° C., about 51° C., about 52° C., about 53° C., about 54°
C., about 55° C., about 56° C., about 57° C., about 58° C.,
about 59° C., about 60° C., about 61° C., about 62° C., about
63° C., about 64° C., about 65° C., about 66° C., about 67°
C., about 68° C., about 69° C., about 70° C., about 71° C.,
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mg/ml, about 980 mg/ml, about 990 mg/ml, to about 1000
mg/ml. At temperatures below room temperature, the solu-
bility of GHB may decrease, and compositions at lower
temperature and solubility of GHB at the pH values and
ranges described herein are also encompassed by the inven-
tion. Additionally, difierences of atmospheric pressure may
also increase or decrease the solubility of GHB within the
ranges described, and embodiments of the invention with an
increased or decreased content of GHB due to changes in
pressure are also encompassed by the invention. Of course,
it is understood that the present invention encompasses
embodiments of GHB concentration or content in an aque-
ous medium at higher or lower temperature within the values
described herein, such as about 980 mg/ml to about 200
mg/ml at 95° C. GHB at a pH of about 9 to about 7.5. Or
about 150 mg/ml GHB at about 17° C. at about pH 6 to about
pH 7. And so forth. Thus, all ranges of pH and GHB content
that can be selected at various temperatures and pressures
from the values above, and as would be understood by those
of ordinary skill in the art, are encompassed by the present
invention.

In certain other embodiments of the present invention, the
pharmaceutical composition may comprise a pH adjusting or
buffering agent. Such agents may be acids, bases, or com-
binations thereof. In certain embodiments, the acid may be
an organic acid, preferably a carboxylic acid or alphahy-
droxy carboxylic acid. In certain other embodiments, the
acid is selected from the group including, but not limited to,
acetic, acetylsalicylic, barbital, barbituric, benzoic, benzyl
penicillin, boric, catfeine, carbonic, citric, dichloroacetic,
ethylenediaminetetra-acetic acid (EDTA), formic,
glycerophosphoric, glycine, lactic, malic, mandelic,
monochloroacetic, oxalic, phenobarbital, phenol, picric,
propionic, saccharin, salicylic, sodium dihydrogen
phosphate, succinic, sulfadiazine, sulfamerazine,
sulfapyridine, sulfathiazole, tartaric, trichloroacetic, and the
like, or inorganic acids such as hydrochloric, nitric, phos-
phoric or sulfuric, and the like. In a preferred embodiment,
the acid is malic or hydrochloric acid. In certain other
embodiments, the pH adjusting agent may be a base selected
from the group including, but not limited to, acetanilide,
ammonia, apomorphine, atropine, benzocaine, caffeine, cal-
cium hydroxide, cocaine, codeine, ephedrine, morphine,
papaverine, physostigmine, pilocarpine, potassium
bicarbonate, potassium hydroxide, procaine, quinine,
reserpine, sodium bicarbonate, sodium dihydrogen
phosphate, sodium citrate, sodium taitrate, sodium
carbonate, sodium hydroxide, theobromine, thiourea or urea.
In certain other embodiments, the pH adjusting agent may be
a mixture of more than one acid and/or more than one base.

In other preferred embodiments, a weak acid and its conju-
gate base are used to form a buffering agent to help stabilize
the composition’s pH.
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In certain embodiments, the composition may contain one
or more salts. A “salt” is understood herein to mean certain

embodiments to mean a compound formed by the interaction
of an acid and a base, the hydrogen atoms of the acid being
replaced by the positive ion of the base. Various salts,
including salts of GHB, are also encompassed by the
invention, particularly as pH adjusting or bufi'ering agents.
Pharmaceutically acceptable salts, include inorganic acids
such as, for example, hydrochloric or phosphoric acids, or
such organic acids as malic, acetic, oxalic, tartaric,
mandelic, and the like. Salts formed can also be derived
from inorganic bases such as, for example, sodium,
potassium, silicates, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine,
trimethylamine, histidine, procaine and the like. Alkali metal
salts, such as lithium, potassium, sodium, and the like may
be used, preferably with an acid to form a pH adjusting
agent. Other salts may comprise ammonium, calcium, mag-
nesium and the like. In one embodiment, a salt of GHB
comprising an alkali metal may be combined with an acid to
create a composition that achieves the desired pH when
admixed with an aqueous medium. In another embodiment,
a weak base may be combined with GHB to create a
composition that achieves’ the desired pH when admixed
with an aqueous solution. Of course, other salts can be
formed from compounds disclosed herein, or as would be
known to one of ordinary skill in the art, and all such salts
are encompassed by the invention.

In certain embodiments, excipients may be added to the
invention. An “excipient” as used herein shall mean certain
embodiments which are more or less inert substances added

as diluents or vehicles or to give form or consistency when
the remedy is in a solid form, though they may be contained
in liquid form preparations, e.g. syrups, aromatic powders,
honey, and various elixirs. Excipients may also enhance
resistance to microbial growth, and thus act as a preserva-
tive. Such excipients include, but are not limited to, xylitol,
mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, cellulose derivatives, magnesium car-
bonate and the like.

In certain embodiments, the pharmaceutical composition
may contain a preservative. A “preservative” is understood
herein to mean certain embodiments which are substances

added to inhibit chemical change or microbial action. Such
preservatives may include, but are not limited to, xylitol,
sodium benzoate, methylparaben, propyl gallate BP, sorbic
acid, chlorobutauol, dihydroacetic acid, monothioglycerol,
potassium benzoate, propylparaben, benzoic acid, benzalko-
nium chloride, alcohol, benzoic acid, benzalkonium
chloride, benzethonium chloride, benzyl alcohol,
butylparaben, cetylpyridinium chloride, ethylenediamine,
ethylpareben, ethyl vanillin, glycerin, hypophophorus acid,
methylparaben, phenol, phenylethyl alcohol, phenymercuric
nitrate, propylparaben, sassafras oil, sodium benzoate,
sodium propionate, thimerosal and potassium sorbate. Pre-
ferred preservatives may be selected from the group
comprising, but not limited to, xylitol, sodium benzoate,
methylparaben, propylparaben and potassium sorbate. Xyli-
to] is particularly preferred in certain compositions of the
invention, because it acts as an preservative and a sweetener,
is a caries preventative, is less laxative than other
sweeteners, and is recommended for diabetics.

In certain embodiments, the pharmaceutical composition
may also contain an antioxidant. An “antioxidant" is under-
stood herein to mean certain embodiments which are sub-

stances that inhibits oxidation. Such antioxidants include,
but are not limited to, asocrbyl palmitate, butylated
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hydroxyanisole, butylated hydroxytoluene, potassium
metabisulfite, sodium metabisulfite, anoxomer and maleic
acid BP.

In certain embodiments, the pharmaceutical composition
may also contain a flavoring agent. A “flavoring agent” is
understood herein to mean certain embodiments which are

substances that alters the flavor of the composition during
oral consumption. A type of “flavoring agent” would be a
sweetener. Preferred sweeteners or flavoring agents would
be microbially non-metabolizable. Especially preferred
sweeteners or flavoring agents would be carbohydrates such
as xylitol and sorbitol. Such flavoring agents include, but are
not limited to, acacia syrup, anethole, anise oil, aromatic
elixir, benzaldehyde, benzaldehyde elixir-compound,
caraway, caraway oil, cardamom oil, cardamom seed, car-
damom spirit, cardamom tincture—compound, cherry juice,
cherry syrup, cinnamon, cinnamon oil, cinnamon water,
citric acid, citric acid syrup, clove oil, coca, coca syrup,
coriander oil, dextrose, eriodictyon, eriodictyon fluidextract,
eriodictyon syrup-aromatic, ethyl acetate, ethyl vanillin,
fennel oil, ginger, ginger fluidextract, ginger oleoresin,
glucose, glycerin, glycyrrhiza, glycyrrhiza elixir, glycyr-
rhiza extract, glycyrrhiza extract-pure, glycyrrhiza
fluidextract, glycyrrhiza syrup, honey, non-alcoholic elixir,
lavender oil, citrus extract or oil, lemon oil, lemon tincture,
mannitol, methyl salicylate, nutmeg oil, orange-bitter—elixir,
orange-bittcr-oil, orange flower oil, orange flower water,
orange oil, orange peel-bitter, orange-peel-sweet-tincture,
orange spirit-compound, compound, orange syrup,
peppermint, peppermint oil, peppermint spirit, peppermint
water, phenylethyl alcohol, raspberry juice, raspberry syrup,
rosemary oil, rose oil, rose water, saccharin, saccharin
calcium, saccharin sodium, sarsaparilla syrup, sorbitol
solution, spearmint, Spearmint oil, sucrose, syrup, thyme oil,
tolu balsam, tolu balsam syrup, vanilla, vanilla tincture,
vanillin or wild cherry syrup.

Salts, excipients, pH adjusting agents such as acids, bases
and bufiering agents, flavoring agents, and other agents that
may be combined with the compositions of the present
invention, or may be used to prepare the compositions of the
present invention, are well known in the art, (see for
example, “Remington’s Pharmaceutical Sciences” 8th and
15th Editions, and Nema et al., 1997, incorporated herein in
their entirety), and are encompassed by the invention.

In certain other embodiments, the pharmaceutical com-
position comprises GHB, a pH adjusting or bufiering agent,
and an aqueous medium, wherein the components are
admixed (sequentially or simultaneously) to prepare said
pharmaceutical composition. The pH adjusting or bufl‘Iering
agent and aqueous medium may be any described herein.

The invention also provides a method of preparing a
chemically stable and microbial growth-resistant pharma-
ceutical composition for the treatment of a condition respon-
sive to GHB, comprising admixing GHB and a pH-adjusting
or buffering agent in an aqueous medium. In certain
embodiments, the method of preparing the pharmaceutical
composition further comprises admixing a preservative with
the pharmaceutical composition. Other components, such as
flavoring agents, salts, and the like, may be added to the
composition. The pH adjusting or buffering agent, aqueous
medium, preservative, flavoring agents, salts, or other ingre-
dient may be any described herein.

In certain other embodiments, the method ofpreparing the
pharmaceutical composition comprises admixing GHB, a
pH adjusting or bufiering agent, and an aqueous medium
soon before administration to a patient suspected of having
a condition rewonsive to GHB.
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The invention also provides a method of treating any
therapeutic category of disorder responsive to GHB, com-
prising administering to a patient suspected of having such
a condition a therapeutic amount of a pharmaceutical com-
position comprising chemically stable GHB (e.g. 1—10 gms.)
in an aqueous medium resistant to microbial growth. In
certain embodiments, the method of treating a condition
responsive to GHB comprises a patient taking a first dosage
of from about 0.1 g to about 10 g, namely about 0.1, about
0.2 about 0.3 about 0.4, about 0.5, about 0.6, about 0.7,
about 0.8, about 0.9, about 1.0, about 1.1, about 1.2, about
1.3, about 1.4, about 1.5, about 1.6, about 1.7, about 1.8,
about 1.9, about 2.0, about 2.1, about 2.2, about 2.3, about
2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8,
about 2.9, about 3.0, about 3.1, about 3.2, about 3.3, about
3.4, about 3.5, about 3.6, about 3.7, about 3.8, about 3.9,
about 4.0, about 4.1, about 4.2, about 4.3, about 4.4, about
4.5, about 4.6, about 4.7, about 4.8, about 4.9, about 5.0,
about 5.1, about 5.2, about 5.3, about 5.4, about 5.5, about
5.6, about 5.7, about 5.8, about 5.9, about 6.0, about 6.1,
about 6.2, about 6.3, about 6.4, about 6.5, about 6.6, about
6.7, about 6.8, about 6.9, about 7.0, about 7.1, about 7.2,
about 7.3, about 7.4, about 7.5, about 7.6, about 7.7, about
7.8, about 7.9, about 8.0, about 8.1, about 8.2, about 8.3,
about 8.4, about 8.5, about 8.6, about 8.7, about 8.8, about
8.9, about 9.0, about 9.1, about 9.2, about 9.3, about 9.4,
about 9.5, about 9.6, about 9.7, about 9.8, about 9.9, to about
10 grams of GHB, or as needed by the patient as would be
recognized by one of sldll in the art. Of course, it will be
understood that all values in between those listed, such as
9.45 grams, 6.32 grams, etc. may be administered, and those
values are encompassed well. In preferred embodiments, the
first dose is administered within an hour of sleep. In pre-
ferred embodiments, _a second dose of GHB within the
values described above may be administered. This second
dose is administered preferably within about 2.0 to about 5.0
hrs, namely about 2.0, about 2.1, about 2.2, about 2.3, about
2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8,
about 2.9, about 3.0, about 3.1, about 3.2, about 3.3, about
3.4, about 3.5, about 3.6, about 3.7, about 3.8, about 3.9,
about 4.0, about 4.1, about 4.2, about 4.3, about 4.4, about
4.5, about 4.6, about 4.7, about 4.8, about 4.9, to about 5.0
hours after the first dose, though it may be administered at
a time outside of the preferred range.

In certain embodiments, a second pharmaceutical may be
administered with the composition of GHB. Such a second
pharmaceutical may be e.g., a stimulant administered within
the same 24 hour period as the first dose of GHB. The
stimulant may be, e.g., but not limited to, methylphenidate
or pemoline to counter the residual effects of GHB treatment
during periods of wakefulness. In certain embodiments, the
method of treating a sleep disorder may include the discon-
tinuation of other second pharmaceuticals used to control a
sleep disorder. Such second pharmaceuticals may include,
but are not limited to, a tricyclic antidepressant.

In certain embodiments, the invention provides a method
of treating any appropriate therapeutic category of disorder,
by administration of GHB compositions of the present
invention as described above for the treatment of sleep
disorders. When GHB is used in methods of' treating any
therapeutic category of disorder, the GHB composition of
the present invention may be mixed with the aqueous
medium, and optionally pH adjusting or bufiering agent or
other additives, by the patient or administrator soon before
consumption. The patient may prepare the compOsition
within a few minutes to hours before administration.

Alternatively, one or more of the components may be
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premixed for ready use. The components of the GHB
composition of the present invention, GHB, an aqueous
medium, pH adjusting or bulfering agent, excipients,
preservatives, flavoring agents, and/or other components or
additives may be stored in a container means suitable to aid
preservation. Preferably, the container means is in the form
of a set. A “set” as used herein certain embodiments is one

or more components of the composition packaged in a
container or other suitable storage means.

The present invention also provides a set for the treatment
of a condition responsive to GHB comprising, in suitable
storage means, GHB and a pH adjusting or buflering agent.
In certain embodiments, the GHB and the pH adjusting or
buffering agent are separately packaged. In certain other
embodiments the GHB and the pH-adjusting or buffering
agent may be mixed. The set may contain an aqueous
medium. In certain other embodiments, at least one com-
ponent selected from the group including, but not limited to,
GHB, the pH-adjusting or buffering agent and/or an aqueous
medium is separately packaged. In certain other
embodiments, at least two of the components selected from
the group comprising GHB, a pH, adjusting or buffering
agent and an aqueous medium are mixed together. In some
embodiments, the set further contains a preservative. Such a
set may have one, two, or more components from the group
comprising GHB, a pI-I-adjusting or buffering agent, an
aqueous medium or a preservative packaged separately.
Such a set may have two or more components mixed
together. Thus, both liquid and dry formulations of GHB and
other components may be packaged in a set for mixing
before administration, or one or more components may be
premixed and packaged together with other components, or
all the components may be premixed and packaged in a set.

It is understood that the compositions of the present
invention, including those in a set, may be dispersed in a
pharmaceutically acceptable carrier solution as described
below. Such a solution would be sterile or aseptic and may
include water, co-solvent vehicle buffers, isotonic agents,
pharmaceutical aids or other ingredients known to those of
skill in the art that would cause no allergic or other harmful
reaction when administered to an animal or human subject.
Therefore, the present invention may also be described as a
pharmaceutical composition of GHB with increased stability
in a pharmaceutically acceptable carrier solution.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Also as used herein, the term “a” “an” or
“the” is understood to include the meaning “one or more”.
Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing
of the present invention, the preferred methods and materials
are now described.

BRIEF DESCRIPTION OF THE DRAWINGS

The following drawings form part of the present specifi-
cation and are included to further demonstrate certain

aspects of the present invention. The invention may be better
understood by reference to one or more of these drawings in
combination with the detailed description of specific
embodiments presented herein.

FIG. 1. The Range of Gamma-Hydroxybutyrate’s Resis-
tance to Microbial Growth and Chemical Stability in Aque-
ous Solution. The ordinate is the pH of solutions of GHB.
The axis is the concentration (mg/ml) of GHB in aqueous
solution. The region below the diagonal line U] is the range
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of GHB solubility at room temperature. Greater solubility
can be achieved, up to 1 g/ml, by heating the solution up to TABLE 2-continued
100° C. Three solutions were adjusted with HCl and were
 

susceptible _to microbial growth (A). Two_ solutions were pH K 15,221:15;“; +(Xylitol) 6‘0 (mm Add) P’ss
adjusted w1th mahc acrd and were resrstant to microbial 5 L 500 my“, 9_0 (Bel) pass (bomerfinc
growth (0). Of these two solutions, the one at pH 6 aspergium)
contained xylitol as an excipient. Three solutions were pH M 150 "lg/CC (BDL 1995) 5-0 (HCI) fail ("Spergfllm 0MY)

adjusted with hydrochloric acid and were resistant to micro- N 150 my“ (BBL 1995) 7'0 (HG) ::;£‘)‘p"gdl‘“ &
bial growth (‘). One solution was not pH adjusted and was 0 150 “lg/cc (BBL 1995) 3.0 (HCI) fail (”pew-"m only)
susceptible to microbial growth (*). 10 r 150 mg/cc (BDL 1995) 10.3 (unadjusted) fail (aspcrgillus and

staph)
Q 500 mg/cc 6.0 (Malic Acid) discontinued

DESCRIPTION OF ILLUSTRATIVE R 500 Ins/cc 7'5 (Malic Acid) pass
EMBODIMENTS s 500 Ins/CC (May 1998) 9.0 (Malic Acid) discontinued

T 500 mg/cc (May 1998) 7.5 (HCI) pass‘

1. Formulations of Gamma-Hydroxybutyrate 15 U got-3mg,200 Ins/ce— 5.0—9.0 pending
in CC

A. Microbial Growth and Gamma-butyrolactone Forma-
tion

The present invention arises from the discovery of chemi-

 

‘pass is generally defined as:
For Qtegozy IC Products

cally stable and microorganism resistant formulations of 20 Bacteria: Not less than 1.0- log reduction from the initial cout at
GHB in an aqueous medium, preferably a solution, and the :3 33’: and n° “mm“ {mm the 14 days °°um 3‘
eflicacy of these formulations in the treatment of therapeutic Yeas, and Molds: No mzw {mm the mm “mm“, mm a, 14 and
categories of disorders, such as narcolepsy and other sleep 23 days,
disorders. Specifically, GHB is prepared at a concentration

greater than about 150 mg/ml in an aqueous medium, up to 25 The data from Table 1 and Table 2 are graphically shown
the limits of GHB’s solubility or retention in an aqueous
medium, to produce the compositions of the present inven-
tion.

The maximum solubility of GHB is aflected by the pH of
the aqueous medium. At about pH 4, the maximum amount
of sodium-GHB that can be dissolved is about 450 mg/ml.
The value of pH that is conducive to GHB solubility
increases, as is shown at FIG. 1, so that the minimal pH that
will dissolve 750 mg/ml GHB was found to be about pH 6.8.
This is shown in Table 1.

TABLE 1

Limits of Sodium Oxy_bate Solubilig

ID Sodium Oxybate
A Maximum Solubility pH of Solution Temperature

30

35

in FIG. 1. The concentration of Gl-[B in the composition,
when evaluated in relationship to the pH, afiects the resis-
tance of the GHB composition to microbial challenge.
Compositions of GHB at or below 150 mg/ml are poorly
resistant to microbial challenge from a pH range of about pH
3 to about pH 9. However, concentrations of Gl-[B of greater
than about 150 mg/ml, up to about 1000 mg/ml of GHB, are
believed to be suitably resistant to microbial contamination
at these pH ranges.

The chemical stability of GHB is affected by pH.
Accordingly, the method for preparing GHB, as described
herein, particularly as disclosed in the specific examples,
varies with pH. GBL begins to form if the pH is about 6 or
less. Compositions with a pH of greater than about 6.0 are
preferred to produce chemically stable formulations of
GHB. Thus, a preferred range to produce chemically stable
GHB would be from about pH 6 to about pH 9. However,

B 450 mycc pH 4 (HQ) 25° any pH or range of pH values where a clinically acceptable
C 500 Ins/0C PH 5 (“CD 25: amount of GBL is produced is also contemplated as being

2 3(5)?) :5: p: g.$03121) 355° 45 preferred, and is encompassed by the present invention. The
F 750 “lg/c“ PH 10.3 25° range of GBL could be regulatorily broadened w1th avail-
G 1000 mg/cc pH unadjusted 65° Soluble, 25° Gel ability of suflicient toxicological data.

The pH of the aqueous medium also affects the resistance
of the composition to microbial growth at about 500 mg/ml
GHB. GHB at this concentration in an aqueous medium that
is between about pH 5 and pH 9 is resistant to microbial
growth, with compositions at about pH 6 to about pH 7.5
being particularly resistant to microbial growth. However, at
concentrations of GHB greater than about 750 mg/ml above
about pH 7.5, the resistance to microbial growth is reduced.
This is shown at Table 2.

TABLE 2

Microbial Challenge Data Summary

ID Sodium Oxybate

 

Microbial Challenge

50

55

60

In certain embodiments of the invention, a pH-adjusting
agent may be added to the composition. The choice of a pH
adjusting agent may affect the resistance to microbial chal-
lenge and/or the stability of GHB, as measured by the
reduction in assayable GHB. Compositions of GHB, pH
adjusted with malic acid are resistant to both microbial
growth and chemical degradation of GHB, and are preferred.
Other pH adjusting or buffering agents may be selected.
Agents that adjust pH that are selected on this basis will
undergo a taste testing study. However, any pH adjusting
agent disclosed herein or as would be known to one of
ordinary skill in the art is contemplated as being useful in the
invention. Of course, any salt, flavoring agent, excipient, or
other pharmaceutically acceptable addition described herein
or as would be known to one of ordinary skill in the art is
contemplated as being useful in the invention.

H C°n°°nmfi°n PH °f mum)“ Rem“ Any of the above formulations may be prepared and/or
1 750 “lg/cc 75 (HQ) pass 65 packaged as a powdered or dry form for mixing with an
J 500 mg/cc 6.0 (HCl) pass aqueous medium before oral administration, or they may be

prepared in an aqueous medium and packaged. After mixing
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with an aqueous medium, preferrably to prepare a solution,
these formulations are resistant to both microbial growth and
chemical conversion of GHB to GBL, thereby increasing the
shelf-life of therapeutic formulations of GHB in an aqueous
medium. These formulations then provide an easily titrat-
able liquid medium for measuring the dosage of GHB to be
administered to a patient. Additional embodiments of the
composition and methods of preparation are described
below and in the examples.

B. Pharmaceutical Compositions
1. Pharmaceutically Acceptable Carriers
Aqueous compositions of the present invention comprise

an efl'ective amount of GHB dissolved or dispersed in a
pharmaceutically acceptable carrier and/or an aqueous
medium. The phrases “pharmaceutically or pharmacologi-
cally acceptable” refer to molecular entities and composi-
tions that do not produce an adverse, allergic or other
untoward reaction when administered to an animal, or a
human, as appropriate.

As used herein, “pharmaceutically acceptable carrier”
includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and
agents for pharmaceutical active substances is well known in
the art. Insofar as any conventional media or agent is
incompatible with the active ingredient, its use in the thera-
peutic compositions is not appropriate. Supplementary com-
patible active ingredients can be incorporated into the com-
positions. For human administration, preparations should
meet sterility, pyrogenicity, general safety and purity stan-
dards as required by the Food and Drug Administration
(FDA).

The GHB may be lyophilized for more ready formulation
into a desired vehicle where appropriate. The active com-
pounds may be formulated for parenteral administration,
e.g., formulated for injection via intravenous, intraarterial,
intramuscular, sub-cutaneous, inlralesional, intraperitoneal
or other parenteral routes. The preparation of an aqueous
composition that contains a GHB agent as an active com-
ponent or ingredient will be known to those of skill in the art
in light of the present disclosure. Typically, such composi—
tions can be prepared as injectables, either as liquid solutions
or suspensions. Solid forms suitable for using to prepare
solutions or suspensions upon the addition of a liquid prior
to injection can also be prepared; and the preparations can
also be emulsified.

The pharmaceutical forms suitable for injectable use
include sterile aqueous solutions or dispersions; formula-
tions including, e.g., aqueous propylene glycol; and sterile
powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases the form must
be sterile and must be fluid to the extent that easy syring-
ability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the
contaminating action of microorganisms, such as bacteria
and fungi.

Solutions of the active compounds as free acid or phar-
macologically acceptable salts can be prepared in water
suitably mixed with hydroxypropylcellulose and/or a phar-
macueutically acceptable surfactant. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols, and mix-
tures thereof as well as in oils. Under ordinary conditions of
storage and use, these preparation may best contain a
preservative to further prevent the growth of microorgan-
isms.

A GHB composition of the present invention can be
formulated into a composition in a neutral or salt form. Such
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salts can be formed from any of the acids and bases
described herein particularly depending on the particular
GHB or GI-[B salt used, or as would be known to one of
ordinary skill in the art.

The carrier can also be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol,
or the like), suitable mixtures thereof, and vegetable oils.
The proper fluidity can be maintained, for example, by the
use of a substance, such as lecithin (e.g. a coating), by the
maintenance of the required particle size in the case of
dispersion and by the use of surfactants. The prevention of
the action of microorganisms can be brought about by any
of the preservatives desribed herein, or as would be known
to one of ordinary skill in the art, including various anti-
bacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, sorbic acid, thimerosal, and the like.
In many cases, it will be preferable to include isotonic
agents, for example, sugars or sodium chloride. Prolonged
absorption of the injectable compositions can be brought
about by the use in the compositions of agents delaying
absorption, for example, aluminum monostearate.

Sterile injectable solutions are prepared by incorporating
the active compounds in the required amount in the appro-
priate solvent with various of the other ingredients enumer-
ated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the
various sterilized active ingredients into a sterile vehicle
which contains the basic dispersion medium and the
required other ingredients from those enumerated above. In
the case of sterile powders for the preparation of sterile
injectable solutions, the preferred methods of preparation
are vacuum-drying and freeze-drying techniques which
yield a powder of the active ingredient plus any additional
desired ingredient from a previously sterile-filtered solution
thereof. The preparation of more, or highly, concentrated
solutions for direct injection is also contemplated, where the
use of DMSO as solvent (although DMSO may not now be
a permitted human drug) is envisioned to result in extremely
rapid penetration, delivering high concentrations of the
active agents to a small area.

Upon formulation, solutions will be administered in a
manner compatible with the dosage formulation and in such
amount as is therapeutically etfective. The formulations are
easily administered in a variety of dosage forms, such as the
type of injectable solutions described above, but drug
release capsules and the like can also be employed.

For parenteral administration in an aqueous solution, for
example, the solution should be suitably buifered if neces-
sary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solu-
tions are especially suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. In this
connection, sterile aqueous media which can be employed
will be known to those of sldll in the art in light of the
present disclosure. For example, one dosage could be dis-
solved in 1 ml of isotonic NaCl solution and either added to

1000 ml of fluid or injected at the proposed site of infusion,
(see for example, “Remington’s Pharmaceutical Sciences”
15th Edition, pages 1035—1038 and 1570—1580). Some
variation in dosage will necessarily occur depending on the
condition of the subject being treated. The person respon-
sible for administration will, in any event, determine the
appropriate dose for the individual subject.

The active GHB may be formulated within a therapeutic
mixture to comprise about 100 to about 10,000 milligrams
per dose. Multiple doses can also be administered.
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In addition to the compounds formulated for parenteral
administration, such as intravenous or intramuscular
injection, other pharmaceutically acceptable forms include,
e.g., tablets or other solids; liposomal formulations; time
release capsules; and any other form currently used, includ-
ing cremes, which then may be admixed with an aqueous
medium for oral administration.

One may also use nasal solutions or sprays, aerosols or
inhalants in the present invention. Nasal solutions are usu-
ally aqueous solutions designed to be administered to the
nasal passages in drops or sprays. Nasal solutions are
prepared so that they are similar in many respects to nasal
secretions, so that normal ciliary action is maintained. Thus,
the aqueous nasal solutions usually are isotonic and slightly
buffered to maintain a pH of 5.5 to 65, though other pH
ranges disclosed herein the specific examples, such as pH 3
to about pH 9, or pH 6 to about 7.5, are contemplated. In
addition, preservatives, similar to those used in ophthalmic
preparations, and appropriate drug stabilizers, if required,
may be included in the formulation. Various commercial
nasal preparations are known and include, for example,
antibiotics and antihistamines and are used for asthma

prophylaxis.
The perferred oral formulations may include such nor-

mally employed excipients, as, for example, pharmaceutical
grades of xylitol, mannitol, lactose, starch, magnesium
stearate, sodium saccharin, cellulose, magnesium carbonate
and the like. These compositions can take the form of
solutions, suspensions, tablets, pills, capsules, sustained
release formulations or powders to be admixed with an
aqueous medium. In certain defined embodiments, oral
pharmaceutical compositions will comprise an inert diluent
or assimilable edible carrier, or they may be enclosed in hard
or soft shell gelatin capsule, or they may be compressed into
tablets, or the GHB may be packaged separately from or in
combination with the excipients, salts, flavorings or any
other components described herein, to be admixed with an
aqueous medium for oral or injectable formulations, or they
may be incorporated directly with the food (i.e. a beverage)
of the diet.

For oral therapeutic administration, the active compounds
may be incorporated with excipients and used in the form of
tablets, buccal tablets or tabs, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like, to be admixed with
an aqueous medium. Such compositions and preparations
should contain at least 0.1% of active compound. The
percentage of the compositions and preparations may, of
course, be varied and may conveniently be between about 2
to about 75% of the weight of the unit, or preferably between
25—60%. The amount of active compounds in such thera-
peutically useful compositions is such that a suitable dosage
will be obtained.

The tablets, troches, pills, capsules and the like may also
contain the following: a binder, nutural as gum tragacanth,
acacia, cornstarch, or gelatin or synthetic as polyvinyl
acetate; excipients, such as dicalciurn phosphate; a disinte-
grating agent, such as corn starch, potato starch, alginic acid
and the like; a lubricant, such as magnesium stearate; and a
sweetening agent, such as sucrose, lactose or saccharin may
be added or a natural or synthetic flavoring agent. When the
dosage unit form is a capsule for admixing with a specific
volume of an aqueous medium, it may contain, in addition
to materials of the above type, a liquid carrier. Various other
materials may be present as coatings or to otherwise modify
the physical form of the dosage unit. For instance, tablets,
pills, or capsules may be coated with sugar, natural or
synthetic polymers, or both. A syrup or elixir may contain
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the active compounds, sucrose as a sweetening agent, a
preservative, a dye and/or a flavoring.

Additionally, any excipient, salt, acid, pH-mediating,
adjusting or bufl'ering compound or agent, flavoring,
solution, solvent, dispersion, glycerol, glycol, oil, antibac-
terial and antifungal agents, antibiotics and antihistamines,
binders, disintegrating agents, lubricants, sweetening agents,
or any other additive or ingredient from those enumerated
above or in the examples, or in any pharmaceutically accept-
able composition or carrier described herein, or as would be
known by one of skill in the art, is contemplated for use in
aqueous mediums or solid forms of the GHB compositions
of the invention. One or more of these compositions may be
packaged with GHB or packaged separately from GHB prior
to consumption. If packaged separately, useful compositions
of GHB may be obtained by mixing GHB with the other
components with an aqueous medium prior to consumption.
Such components may be packaged in a set, descrlbed
below.

2. Sets

Therapeutic sets of the present invention are sets com-
prising GHB. Such sets will generally contain, in suitable
container, a pharmaceutically acceptable formulation of
GHB. The set may have a single container, or it may have
distinct container for each component, or distinct container
for various combinations of components.

When the components of the set are provided in one or
more liquid formulations, the liquid formulation is an aque-
ous medium, with a sterile aqueous solution being particu-
larly preferred. The GHB compositions may also be formu-
lated into a syringeable composition. In which case, the
container means may itself be a syringe, pipette, vial,
ampule or other such like apparatus, from which the formu-
lation may be applied to an infected area of the body,
injected into an animal, or even applied to and mixed with
the other components of the set.

However, the components of the set may be provided as
dried powder(s). When reagents or components are provided
as a dry powder, the powder can be reconstituted by the
addition of a suitable solvent. It is envisioned that the

solvent may also be provided in another container means.

The container means will generally include at least one
vial, test tube, flask, bottle, pouch syringe or other container
means, into which the GHB formulation or components
thereof are placed, preferably, suitably allocated. The sets
may also comprise a second container means for containing
a sterile, pharmaceutically acceptable buffer or other diluent.

The sets of the present invention will also typically
include a means for containing the vials in close confine-
ment for commercial sale, such as, e.g., injection or blow-
molded plastic containers into which the desired vials are
retained.

Irrespective of the number or type of containers, the sets
of the invention may also comprise, or be packaged with, an
instrument for assisting with the injection/administration or
placement of the GHB composition within the body of an
animal. Such an instrument may be a drinking cup, syringe,
pipette, or any such medically approved delivery vehicle.

II. Methods of Treatment with the GHB Compositions

Because GHB has been shown to be effective in treating
narcolepsy and sleep disorders (Lee, 1977; Mamelak, 1977;
Hoes, 1980; Scharf, 1985; Scrima, 1990; Gallimberti, 1992;
Series, 1992; Lammers, 1993), reducing alcohol craving and
alcohol withdrawal symptoms, (Gallimberti et al., 1989;
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Gallimberti et a1., 1992; Gessa et 31., 1992), reducing opiate
withdrawal symptoms (Gallimberti et al, 1994; Gallimberti
et al., 1993), reducing pain (US. Pat. No. 4,393,236),
reducing intracranial pressure in patients (Strong, A. 1984),
and increasing growth hormone levels in patients (Gerra et
a1, 1994; Oyama et al., 1970), the formulations of the present
invention are also contemplated to be useful in the treatment
of any of these disorders or conditions in patients. GHB has
also been used alone as a narcotic in patients with a terminal
carcinomatous state. GHB has been used with other

analgesics, neuroleptics, or with a subliminal barbiturate
dose for use as an anesthesia. GHB has been used in closed

cranio-cerebral trauma and as a soporific (US. Pat. No.
5,380,937). The inventors contemplate the use of the GHB
compositions of the present invention as a narcotic,
hypnotic, or as a soporific. The inventors also contemplate
the use of the GHB compositions of the present invention in

10

15

18

for the GHB open-label trial: 1.5 grams, 3.0 grams, and 4.5
grams. The initial dose for all patients in the GHB open-label
trial was 6 grams of GHB nightly in divided doses. Dosage
adjustments were permitted in the first two weeks of the trial
as indicated for intolerance or lack of efficacy. The investi-
gator was permitted to decrease the dose of GHB to 3 grams
or 4.5 grams, or increase the dose to 7.5 grams or 9 grams
nightly. After two weeks, further dosage adjustments were
made if clinically indicated.

Thirty-five patients had their dose increased, and 16
patients had their dose decreased. Patients in the lowest dose
group were disproportionately female and weighed 15 kg
less than patients in the other two groups. Current dosing
levels are noted below:

 

 

 

combination with analgesics, neuroleptics or barbiturates for TABLE 3

use as an anesthesia. The GHB compositions of the present Dom Levels in me GHB g “4‘,”le
invention may be prepared and administered by any of the 20
means described herein, particularly those described in the 1.5 3.0 4.5 6.0 7.5 9.0
section “Pharmaceutical Compositions” and the examples, Tm“ 8mm 8mm 8m“ 9"“ Em“ 8m“
or by any means as would be known to those of skill in the Numb“ of Patients 95 0 4 10 39 12 30
an. Percent of Patients 100% 0% 4% 10% 41% 13% 32%

25
The following examples are included to demonstrate

preferred embodiments of the invention. It should be appre-
ciated by those of skill in the art that the techniques
disclosed in the examples which follow represent techniques
discovered by the inventor to function well in the practice of
the invention, and thus can be considered to constitute
preferred modes for its practice. However, those of skill in
the art should, in light of the present disclosure, appreciate
that many changes can be made in the specific embodiments
which are disclosed and still obtain a like or similar result

without departing from the spirit and scope of the invention.

EXAMPLE 1

Preferred Embodiments

XyremW Clinical Trials

The inventors developed a liquid formulation composed
of GHB, xylitol, and preservative in water (XYREMW).
Subsequent instability of the preservative in this formulation
and a desire to initiate clinical trials in a timely manner led
to a change in the formulation to a foil pouch. One clinical
trial utilized a twin-pouch dosage form, with one side (pouch
1) of the foil packet containing GHB and the other side
(pouch 2) containing the flavoring agents (Xylitol, [NF];

30

35

45

To achieve these individualized doses, it has been neces-
sary to provide a combination of different dose strengths.
This complexity would be very difficult to achieve with a
marketed product. In addition, a month’s supply of twin-
pouches is quite bulky. A liquid formulation allows for ease
in dosing adjustment with one dosage form. In addition
“child-resistant” packaging has been developed with the
liquid formulation.

A number of patients have also complained about the
flavor with the twin-pouches. As follow-up the inventors
sent questionnaires to participants in the inventors’ clinical
trial, and performed taste testing in normal volunteers. The
questionnaire responses, taste testing results, and the clinical
experience in narcolepsy patients of the study administrator
have all confirmed that unflavored solutions were accept-
able.

The concentration and volume of the GHB solution that

the patient administers will be the same irrespective of
whether it is dissolved from the pouch or diluted from the
liquid. This is illustrated in Chart 1 and Table 4:

Mali“ Add: NF; so Comparison of Uqusdhgrgliition to 'I\vin-Pouch
Patients were instructed to open the twin-pouch with a

SCISSOI'S, empty the contents into a dosmg cup, add 2.ounces Nin-Pouch—B g GHB Liquid 501mb“ g GHB
of water, snap the hd on the dosmg cup, shake to dissolve, (one pouch) (6 mL)
and drink the entire contents of the cup. Clinical trials 55
conducted by the inventors have been performed using the
twin-pouch dosage form.

‘ However, the inventors have continued. development of a dissolve in water dilute with mm m
hquid solution and have now overcome inherent problems 20mm 20mm
with particular formulations and/or preservatives. The 50

inventors have converted patients currently enrolled in a l lGHB open-label trial to a liquid solution composed of GHB,

malic acid, and water—that is diluted with water immedi- administer solution aMism solution
ately prior to oral administration. 3 g in 60 ml.

The need for a liquid solution dosage form is further 65
evidenced by the range of doses being used in a subsequent
GHB open-label trial. Three sizes of pouches were prepared
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TABLE 4

Comparison of Liguid Solution to 'I‘win-Pouch

20

A. Liquid Formulation Development

The objective of these experiments was to develop a
commercial formulation for sodium gamma hydroxybutyric

M_Pouch Liquid Solution 5 acid. The initial formulation for sodium gamma hydroxy-
Amount of GHB 3 grams (1 pouch) 3 grams (6 mL) butyric acid (GHB) was intended to be an aqueous liquid

Inactive Cowman“ malic acid malic acid formulation containing 150 mg/mL GHB, preservatives and
xylitol flavorlng agents. To develop this formulation, studies were

Esra/1:30:3W‘ 10 conducted to establish the: solubility of the drug in water and
Final Concentration 50 “Es/ml“ 50 mymL. as a function of pH, type and concentrations of suitable
Final Volume 60 mL 60 mL preservatives, type and concentrations of flavor ingredients,

‘Final concentration outside the range of me most stable formulation This
formulation strength may be only stable at short periods of time such as
48 hours. The twin pouch version could be solubilized at a a concentration
within the preferred range of pH and GHB concentration for longer term
storage.

Apart from the elimination of the sweetener (xylitol) and
flavoring, the two formulations result in identical solutions.

CONCLUSIONS

The concentration and volume of the GHB solution that

the patient administers is the same irrespective of whether it
is dissolved from the pouch or diluted from the liquid. Either
method may be used to produce acceptably stable solutions
of GHB.

EXAMPLE 2

Preferred Embodiments

Self Preserving Formulations of Gamma-
Hydroxybutyrate Summary of Formulations

Studies—Liquid )(yrem'l'M

1. Maximum Solubility Range
As seen in FIG. 1 and Table 1, the solubility of GHB

varies with pH levels at room temerature (25° C.). Addi-
tional amounts of GHB can be solubilized in a gel if heat is
applied, in which case a 1000 mg/ml concentration can be
achieved. The inventors contemplate that though the con-

15

20

25

30

35

and stability of the formulations.

1. Solubility

The feasibility of preparing formulations containing 150
mg/mL of GHB at pH 3, 5 and 7 was established. Solutions _
containing 150 mg/mL GHB were prepared. The initial pH
was greater than pH 7.5 and the final pH was adjusted to 3,
5 or 7 with hydrochloric acid. The solutions were observed
for precipitation and assayed by HPLC for GHB content.
The results showed that no precipitation was observed and
the drug concentration was found to be 150 mg/mL by
HPLC. This information was used as the basis for additional

formulation development studies.

2. Preservatives

Preservative effectiveness studies were conducted to iden-

tify a suitable preservative for the GHB liquid formulation.
The following formulations shown in Table 5 were prepared
and tested using Staphylococcus attreus (ATCC #6538),
Pseudomonas aeruginosa (ATCC #9027) and Aspergillus
niger (ATCC #16404).

TABLE 5

lguid Formulations Used in Preservative Efl'ectiveness Testing

 
centrations or contents of GHB shown in FIG. I and Table 40 Sodium Methylparaben Potassium
1 are preferred for use, due to the ease of preparing and Formulation pH Benzoate Propylparaben Sorbate Control
consuming unheated preparations, higher concentrations of

GHB in aqueous medium may also be made, up to 1000 g g g
mg/ml. 45 3 7 x

II. Microbial Testing 4 3 X

The inventors used a three factor analysis involving pH, 2 -5, §
concentrations of GHB and the pH adjuster used. As seen in 7 3 x
FIG. 1, and Table 2, unacceptably low resistance to micro- 8 5 X

bial challenge was seen at 150 mg/ml GHB at pH 3, 5, 7, and 50 13 g x X
9.0, using HCl as the pH adjusting agent. 150 mg/ml GHB 11 5 x
at pH 10.3 without a pH adjusting agent also proved 12 7 x
unacceptably resistant to microbial challenge. Borderline 13 n°_PH X

acceptable microbial preservativeness was seen in a solution “if?
pH adjusted with HCl at 500 mg/ml GHB at pH 9. At a 55
concentration of 500 mg/ml at pH 6.0 or 7.5, adjusted with
either malic acid or HCl, and 500 mg/ml at pH 9.0 adjusted
with HCl, the formulation is very effective in a microbial
challenge test. The inventors contemplate that a concentra-
tion of greater than about 150 mg/ml of GHB, up to the
maximal solubility in aqueous solution of GHB, will be
suitably resistant to microbial challenge from about pH 3 to
pH 10.3. Preferably, the aqueous medium will contain a
pH-adjusting or buffering agent.

In. Gamma-Butyrolactone Degradation Range
GBL begins to form if the pH is about 6 or less with the

formulation tested thus far.

60

65

The preservative used in each formulation is marked with
an X. The results showed that formulations #3, 4, 6 and 9
reduced all three challenge microorganisms by >99.99% in
48 h of contact time. Formulations #1, 5 and 7 reduced all
three challenge microorganism by >99.99% in 7 days of
contact time. Formulations #2, 8, 10, 11, 12 and 13 did not
reduce Aspergillus niger mold to >99.99%, although some
reduction occurred in 7 days of contact time. Controls #10,
11, 12 and 13 demonstrated activity against Pseudomonas
aeruginosa
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3. Stability

Based on the results of the preservative efl'ectiveness
testing, five formulations were selected for stability testing.
Table 6 shows the composition of the formulations.

TABLE 6 

Liguid Formulations Used in Informal Stability Progam

 

22

Table 7 shows the results for the 3 month time point.
Samples stored at 60° C. changed color but samples at all
other conditions remained unchanged in color.

The pH of all formulations migrated upward over the
three month stability period 60C. The percent increase in pH
from initial to 3 months, was greater for the formulations
which were initially adjusted to lower values.

For example, the migration of pH in formulations 1,3 and
4 (adjusted down to pH 3) were 21—30 percent across all

 

 

Chcmical 1 2 3 4 5 10 conditions in three months. The migration of pH in formu-

Pomssium 04 8111 0.4 gm lations 2 and 5 (adjusted down to pHS) were 42-12 percent
Sorbate across all conditions in 3 months. Maintenance of pH
Sodium 1-0 gm becomes important for long term storage since preservativesBenzoate ‘ - -

Me01% 0.36 gm 0.35 gm 15 are known to degrladeHm formulations havmg pH levels
pmbm above approxrmate y p 6.
Propyl- 0.04 gm 0.04 gm Additionally, development of flavor systems to mask the

negative taste of perservatives is difiicult.

TABLE 7

Results of Liguid Formulation Informal Stability Study at Three Months

Formulation # 25° C./60% RH 25° C./60% RH 40° C./75% RH 40° C./75% RH 60° C.
(See Table 6) Attn'bute Upright Inverted Upright Inverted Upright

1 % t - 0 100.7 101.6 101.2 NA NA
Potassium pH 3.63 3.64 3.84 3.82 3.91

Sorbate (pH3) Appearance clear, colorless clear, colorless clear, colorless clear, colorless clear, light
at 3 months yellow

storage
2 % t - 0‘ 102.1 105.0 104.0 102.0 99.6

Potassium pH 5.21 5.28 5.55 5.56 5.61
Sorbate (pl-IS) Appearance clear, colorless clear, colortess clear, colorless clear, colorless clear, lightbrown

3 % t - 0 102.4 104.1 99.1 102.6 97.0
Sodium pH 3.60 3.74 3.78 3.75 3.79

Benzoate (pH3) Appearance clear, colorless clear, colorless clear, colorless clear, colorless clear, colorless
4 % t a 0 101.5 102.7 100.6 101.2 93.7

4 Methyl & pH 3.63 3.71 3.81 3.80 3.83
Propyl Pambense Appearance clear, colorless clear, colorless clear, colorless clear, colorless clear, colorless

(9H3)
5 % t - 0 103.1 105.8 101.9 103.1 95.6

4 methyl & pH 5.22 5.55 5.55 5.56 5.60
Propyl Prabens Appearance clear, colorless clear, colorless clear, colorless clear, colorless clear, light

(pHS) yellow 

‘% GHB at t a 0 percent of label claim
" initial time (t - 0)

TABLE 6-continued 

Liguid Formulations Used in Informal Stability Program
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4. Liquid Formulation Organoleptic Testing
Based on the above stability data and preservative elfec—

tiveness testing, a pH 5 formulation containing potassium
sorbate was selected as the primary base formulation for
flavor system development and organoleptic testing. ApH 3Chemical 1 2 3 4 5 50 _ . . .
formulation contarmng potassrum sorbate was selected as

pamben the bac - ' .
GHB 30 gm 30 gm 30 gm 30 gm 30 gm k up formulation .
Xylitol 40 gm 40 gm 40 gm 40 gm 40 gm B. Dry Powder Formulation Development
water q.s. 200 mL 200 mL 200 mL 200 mL 200 1111. Developing a flavor system for the primary and back-up
“‘1‘“! PH, 8-58 8-58 9'30 7-75 7'75 55 liquid formulations proved to be diflicult and a decision was
Formulation 3.01 5.00 3.00 2.98 4.98 d t d 1 dr d f 111 t' f . .Adjusted pH ma e o eve op a ypow er orm a ron or reconstitution 

'Ihe formulations were packaged in 125 mL, amber PET
bottles with safety lined child-resistant caps and stored
upright and inverted at 60° C., 40° C./75% relative humidity
(RH) and 25° C./60% relative humidity. Samples were
removed from the stability chambers after 1, 2 and 3 months
and assayed by high performance liquid chromatography
(HPLC) for GHB content. Appearance and pH were also
monitored.

60

65

with water before consumption. This approach removed the
need for a preservative system, the requirement to adjust pH
to levels below pH6, and allowed the development of a
suitable flavor system.

1. Dry Powder Formulation Organoleptic Testing
To develop a flavor system for the powder formulation,

several parameters were evaluated. The flavor attributes of a
GHB solution was characterized by a professional sensory
panel. Amimic base containing similar sensory properties as
a GI-IB solution for flavor system was developed. Generally
Recognized As Safe (GRAS) excipients for flavor system
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development were selected. Different excipients (flavorings,
sweeteners, acidulants and flow agents) in the mimic base TABLE 11
were screened. Three flavor systems for the focus group test
were selected. A preferred flavor system was optimized

 

 

 

Dry Powder Informal Stability Tests and Specifications

 based on comments obtained from the focus group testing. 5 Test Method Packets/Fest Specification Limits

This final formulation wrth GHB was optrmrzed. Appearance Wml Use HPDC White to off-white me
Dry Material flowing powder

Based on the above activities, the following formulations Appearance Visual Use I-IPIC Cloudy, oE-white
in Table 8 were selected for stability studies: R“°ns“““°d Mm’ml ”1“?“ “‘1‘ “511*10 particulates

Rate of Dissolution Visual Use I-IPIC Material should

TABLE 8 dissolve completely in
five min with mixing

Comasition of Prototm a Powder Formulation Odor Olfactory Use HPIE Characteristic Lemon/Lime odor

Ingredient Composition (grams) Purpose 15 Assay: GHB I-IPIC 3 90.0%—110.0%
Assay: Malic Acid I-IPIC Use I-IPIC 90.0%—110.0%

GHB 3 ACfiVC Impurities/Degradants I-IPIC Use I-IPIC Not more than 1% for
Xylitol 5.5 non-cariogenic sweetener for any individual
Malic acid 0.2 Acidulant impurity/dagger“: andFlavor 1 0.2 Flavor ingredient Not more than 3%
Flavor 2 0.04 Flavor ingredient [om] impurity]
Silicon Dioxide 0.03 Flow enhancer 2° degradants
(Cab—O—Sil ®) Vacuum Leak test Visual 3 No Appearance of

Leaking
pH USP Use I-IPIC For Information

<791>

2. Dry Powder Formulation Stability Moisture Karl 3 ReportValue - to be
25 Fisher determined

Astudy was initiated to evaluate the stability of the above
prototype formulation in two types of foil packages (high
and moderate moisture resistant) as well as the stability of
GHB alone in one type of foil package (high moisture
resistant). Table 9 shows the bots that were placed on
stability. The foil packages were a high moisture resistant
pouch and a moderate moisture resistant pouch. The study
protocol, Table 10, required the samples to be stored at
40:2° C./75:5% relative humidity for six months, and
25:2° C./60:z-5% relative humidity for 12 months. Table 11
shows the tests, methods, number of packets/test and speci-
fications for the study.

30
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After two months at 4012° C./75:5% relative humidity,
the potency (% label claim) of Lots SPO 8018A and SP0
8018B was less than 94.0%, the lower limit of the
specification, whereas Lot SPO 8018C showed no loss in
potency. Lots 8018A and 8018B showed approximately 96%
potencies after 2 months at 25° C.::2° C./65%:r;5% relative
humidity. Lot SPO 8018C again showed no loss in potency
at this lower storage condition.

3. Appearance
After 2 months at 40° C.:2° C./75%:S% relative

humidity, Lots SPO 8018A and SPO 8018B showed signifi-
cant melting, whereas Lot 8018C showed no melting. Lots

TABLE 9 40 SPO 8018A and SPO 8018B also showed partial melting
after 2 months at 25° C.:2° C./65%:5% relative humidity.

pg Powder worms] Stabm12 Study Package Comoskion Lot SPO 8018C again showed no evidence of melting at this

Manufacture Package lower storage condition. ' .
Lot Number Date Configuration Special Comments 45 Based on the phystcal changes 111 state observed during

. . the stability studies, it was apparent that a solid state

SP0 #8018 A oc" 6’ 1995 F°d ”Ck“ 32:53:? “aim” interaction between GHB and the excipient blend had
spo #8018 B 00,, 5, 1995 pm] packet Highest fikm}: occurred. Since xylitol made up the majority of the excipient

protection pouch. blend, it was assumed that xylitol was the primary source of
SP0 #8013 C 061- 6. 1995 F0“ Pad“! Drug subsmce OnlY- the drug-excipient interaction.An alternative hypothesis wasHighest moisture

protection pouch. 

TABLE 10

in Powder Informal Stability Study Protocol

Stability Time in Months

50

55

also proposed, based on the possibility that the package was
mediating the interaction between GHB and xylitol. Three
studies were initiated to test these hypotheses.

4. Stability of GHB Solids in a Set Container-System

In the first study, the samples that were stored at 2512°
C./60:5% relative humidity were transferred to glass vials
and then stored at 40:2° C./7:5% relative humidity. In the
second study, mixtures of GHB and xylitol were gently
rubbed between sheets of different types of foil packaging.Storage Conditions 0 1 2 3 6 9 12 _ . _

60 The mixtures were observed for changes in physical appear-
40 2 2° (”75% = 5% RH x X X X ance. In the third study, different mixtures of GHB and25 2 2° C./60% x 5% RH x x C C R R R

X :1 Samples to be tested
C - Contingency Samples
R - Reduced testing; assay and H10 only
RH - Relative Humidity

65

xylitol were prepared. Differential Scanning Calorimetry
(DSC) thermograms were then done to look for changes in
the thermograms. The results of these studies are summa-
rized below.

Transfer to Glass: Samples of Lot 8018A and Lot 8018C
that were previously stored at 25:2° C./60::5% relative
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humidity were transferred to amber screw cap vials and
stored at 4012° C./75:5% relative humidity. Analyses simi-
lar to those shown in Table 6 were done. After 1 month, the
potency of Lot 8018A was 94.6% whereas the potency of

26

11. Study Design

This pharmacoldnetic study was conducted as an open-
label, single-center investigation in 6 narcoleptic patients.
The study design is summarized as follows:

 

 

Lot 8018C (GHB only) was 100%. In addition, Lot 8018A 5

also showed evidence of melting. The results. supported the TABLE 12
hypothesrs that GHB and xylitol were interacting 1n the sohd
state and the interaction appeared to be independent of Screening] Treatment/Blood
packaging. Washout=> Sampling: Follow-up10

Foil Study: Mixtures of GHB and xylitol were placed
between folded sheets of several different foil packaging
materials. Slight adhesion of the mixed granules with the foil
lining was observed for all of the foils examined. No direct
evidence of melting was observed, however, even when
excessive force was applied to the outer foil surfaces. This
data suggests that the packaging material was not respon-
sible for the solid state interaction observed during the
stability studies.

DSC thermographs were obtained for samples of GHB/
xylitol containing GHBzxylitol mixtures of 33:66, 45:55 and
55 percent 45 respectively. The scans were conducted at a
scan rate of 10° C./min. The thermograms showed that the
sample containing GHB2xylitol 33:66 showed a broad
endothermic transition starting at 35° C.-40° C. Samples
with higher ratios of GHBzxylitol also showed broad endot-
hermic transitions that started at temperatures of 45° C.—50°
C. The changes seen in the thermograms supported the
hypothesis that a solid state interaction may be occurring
between GHB and xylitol that resulted in low potencies for
formulations containing mixtures of these two agents.

As a result of the changes seen in the DSC thermograms
for dilferent mixtures of GHB:xylitol, a study was initiated
to investigate the stability of a formulation containing
GHB:xy1itol excipient blend 55:45. A formulation contain-
ing GHB:xylitol excipient blend 33:66 was used as a control
sample. The formulations were packaged in glass vials and
stored at 50° C., 4012° C.fl5=5% relative humidity and
2512° C./60:5% relative humidity. The appearance and
potency of the formulations were monitored through analy-
ses of stability samples. The stability study also showed
potency losses after 1 month at 40° C.:2° C./75%:5%
relative humidity with both the 50/50 GHBzxylitol ratio as
well as the original 33/66 ratio formulation. Partial evidence
of melting was also observed in both formulations.

Studies with mixtures of GHB:xylitol excipient blend
indicated that the mixture was incompatible in the solid
state. However, when prepared as an aqueous solution, these
mixtures were chemically compatible. Using this
information, a decision was made to package the GHB
formulation in dual pouches; one pouch containing GHB
alone and the other containing a mixture of xylitol and the
other flavor ingredients. The formulation will contain equal
amounts of GHB and the excipient blend. This product will
be prepared, packaged, and may be checked for stability.

EXAMPLE 3

The Pharmacokinetics of Gamma-Hydroxybutyrate

Study Objectives

The objective of this study was to assess the pharmaco-
kinetics of GHB after oral administration of two consecutive

single doses of GHB (3 g/dose; patients generally ingested
the first dose of this medication prior to bedtime and the
second dose from 2.5 to 4.0 h later) to narcoleptic patients
who are maintained on a chronic regimen of GHB.

15
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(1 or more days to .
dosing; washout, atleast 8 h

(TWO 3 g GHB oral
doses, 4 h apart; 21
blood samples)

(Within 48 h after last
blood sample)
 

Narcoleptic patients, 18 years of age or older, who vol-
unteered for this study were screened at least one day prior
to the treatment phase. Each patient was determined to be in
stable health and evaluated for the presence of narcolepsy,
defined for the purposes of this example as one or more
years of medical history of narcolepsy as evidenced by a
recent nocturnal polysomnogram (PSG) and a valid score
from a Multiple Sleep Latency Test (MSLT).

Patients maintained on GHB were allowed to participate.
These patients had been weaned from antidepressants,
hypnotics, sedatives, antihistamines, clonidine, and anticon-
vulsants though a stable regimen of methylphenidate
(immediate release or sustained release) was allowed. Each
patient passed a pre-study physical examination (which
included hematology, blood chemistry, urinalysis, and vital
signs measurements) prior to the commencement of the
treatment phase.

Before oral administration of the first GHB dose, an
indwelling catheter was placed in an arm vein and a baseline
blood sample was collected. Each patient then ingested a 3
g dose of GHB before bedtime. Another 3 g GHB dose was
administered 4 h after the first dose. Twenty-one sequential
blood samples were collected over 12 h (starting at 10 min
after the first dose and ending at 8 h after the second dose).
Upon completion of the treatment phase, a follow-up physi-
cal examination which included the measurement of vital

signs was performed on each patient within 48 h after the
last blood sample. A detailed description of the trial meth-
odology is presented in Section IV.

111. Inclusion Criteria

Patients were included in the study if they: had signed an
informed consent prior to beginning protocol required pro-
cedures; had not participated in such a study at an earlier
date; were willing and able to complete the entire study as
described in the protocol; were 18 years of age or older at
study entry; had not taken any investigational therapy other
than GI-IB within the 30—day period prior to screening for
this study; had an established diagnosis of narcolepsy for at
least one year with documentation from a qualified labora-
tory by a nocturnal polysomnogram (PSG) and a Multiple
Sleep Latency Test (MSLT) which demonstrated mean sleep
latency to be less than 5 min and REM onset in at least 2 of
5 naps; had not been diagnosed with uncontrolled sleep
apnea syndrome, defined as a sleep Apnea Index of 5 or an
Apnea Hypopnea Index (AHI) greater than 10 per hour or
any other cause of daytime sleepiness; and were free of any
medication for their narcolepsy (including hypnotics,
sedatives, antidepressants, antihistamines, clonidine, and
anticonvulsants) other than GHB and methylphenidate (IR
or SR). Patients admitted to this study if they were not
experiencing unstable cardiovascular, endocrine,
gastrointestinal, hematologic, hepatic, immunologic,
metabolic, neurological, pulmonary, and/or renal disease
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which would place them at risk during the study or com-
promise the protocol objective; did not have neurological or
psychiatric disorders (including transient ischemic attacks,
epilepsy, or multiple sclerosis) which, in the investigator’s
opinion, would preclude the patients’ participation and
completion of this study; did not have a current or recent
(within one year) history of alcohol or drug abuse; did not
have a serum creatinine greater than 2.0 mg/dL, abnormal
liver function tests (SGOT or SGPT more than twice the
upper limit of normal, or serum bilirubin more than 1.5 times
normal). Female patients were entered into the study if they
were either post-menopausal (i.e. no menstrual period for a
minimum of 6 months), surgically sterilized or provided
evidence of effective birth control. Females of childbearing
potential must agree to continue to use an IUD, diaphragm,
or take their oral contraceptives for the duration of the study.
Female patients of childbearing potential must have a nega-
tive pregnancy test upon entry into the study.

IV. Trial Methodology

A time and events schedule is presented in Table 12.
A. Screening Period/Washout
Six narcoleptic patients who were chronically being

treated with GHB were recruited to participate in this
pharmacokinetic study. The screening period was at least
one day prior to the treatment phase. During the screening
period each patient completed the following procedures for
the assessment of their physical condition: medical history
evaluation; physical examination evaluation; clinical labo-
ratory evaluation; inclusion criteria review. Each patient’s
GHB and methylphenidate regimen also were recorded on
an appropriate case report form (CRF). The investigator also
ensured that there was at least an 8-hour washout period for
GHB prior to the treatment.

B. Treatment Period/Blood Samples Collection
All patients were hospitalized from approximately four

hours prior to first GHB dosing (around 6 pm.) until the end
of the treatment period (around 10 a.m. the next morning).
Patients ate their dinner at the clinical research unit soon

after arrival and fasted until breakfast next morning. At least
three hours elapsed between the completion of dinner and
the administration of the first GHB dose. An indwelling
catheter was placed in an arm vein of each patient for blood
sampling at approximately 30 min and 1 h before the first
GHB dose and a baseline blood sample (5 mL) was col-
lected.

The first GHB dose (3 g) was administered at around 10
pm. Dosing of individual patients were staggered. The
second GHB dose was administered at 4 h after the first

GHB dose (i.e. immediately after the 4 h blood sample). The
exact dosing times in each patient were recorded on appro-
priate CRF pages. Blood samples (5 mL each) were col-
lected through the indwelling catheter into heparinized tubes
at 0.2, 0.4, 0.6, 0.8, 1, 1.5, 2, 3, 4, 4.2, 4.4, 4.6, 4.8, 5, 5.5,
5, 7, 8, 10, and 12 h after the first GHB dose. Blood samples
were processed according to the procedures described
herein. Patients were monitored for adverse experiences
throughout the study according to the specific procedures.

C. Follow-up
Follow-up occurred within 48 h after the last blood

sample had been collected. An abbreviated physical exami-
nation which included vital signs measurement was per-
formed. Adverse experiences and concomitant medication
use, if any, were assessed. Any ongoing adverse experiences
and clinically important findings in a patient were followed
to the investigator’s and/or sponsor’s satisfaction before the
patient was discharged from the study.
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D. Methods of Assessment

1. Medical History

The medical history was recorded during the screening
period. The history included gender, age, race, height, prior
reaction to drugs, use of alcohol and tobacco, history and
treatment, if any, of cardiovascular pulmonary,
gastrointestinal, hepatic, renal, immunologic, neurological,
or psychiatric diseases and confirmation of inclusion crite-na.

2. Physical Examination
Physical Examination included body system review as

well as measurement of body weight and vital signs and a
neurological examination.

3. Vital Signs

Vital signs measurements included recording of blood
pressure, heart rate, respiration, and body temperature.

4. Clinical Laboratory

All clinical laboratory tests were performed at a local
laboratory. The laboratory tests and analysis were required
of each patient included: hematology, including
hemoglobin, hematocrit, red blood cell count, white blood
cell count and differential; fasting blood chemistries
included blood urea nitrogen (BUN), uric acid, glucose,
creatinine, calcium, phosphorus, total protein, albumin,
sodium, potassium, SCOT (AST), SGPT (ALT), alkaline
phosphatase, lactate dehydrogenase (LDH), and total biliru-
bin; midstream catch urinalysis included specific gravity,
pH, protein, occult blood, ketones and glucose by dipstick
determination as well as a microscopic examination of urine
sediment for RBC, WBC, epithelial cells or casts or crystals;
and a urine pregnancy test, if applicable. Any laboratory
parameter that was out of range and considered clinically
significant excluded the patient from participation in this
study. The investigator would provide an explanation of all
observations that were significantly outside the reference
range.

5. Concomitant Medication

The continued use of a fixed dose of methylphenidate
immediate release or sustained release (IR or SR) is accept-
able. The methylphenidate regimen was recorded on the
appropriate case report form.

6. Adverse Experiences

An adverse experience are any undesirable event experi-
enced by a patient or volunteer whether or not considered
drug-related by the investigator. An undesirable event can
be, but is not limited to, subjective symptoms experienced
by a patient or, objective findings such as significant clinical
laboratory abnormalities. Adverse experience is considered
synonymous with the term “adverse event".

The investigators report in detail all adverse experiences
and symptoms that occurred during or following the course
of trial drug administration for up to 2 days. Included in the
description was the nature of the sign or symptom; the date
of onset; date or resolution (duration); the severity; the
relationship to trial treatment or other therapy; the action
taken, if any; and the outcome.

Aserious adverse experience is defined as one that is fatal,
life threatening, permanently disabling, or which results in
or prolongs hospitalization. In addition, overdose, congeni-
tal anomaly and occurrences of malignancy are always
considered to be serious adverse experiences. An unex-
pected adverse experience is one not previously reported.

Any serious or unexpected adverse experience (including
death) due to any cause which occurs during the course of
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this investigation, whether or not it is related to the inves-
tigational drug, was reported within 24 h by telephone or
facsimile. Appropriate authorities were to be informed if the
serious or unexpected adverse experience, in the opinion of
inventors, was likely to afiect the safety of other patients or
volunteers or the conduct of the trial.

7. Clinical Supplies-Study Medication

Formulation: Unit 3 g GHB doses (Lot PKI) were
obtained from Orphan Medical. Each unit dose comprised
twin foil pouches: one pouch containing GHB and the other
containing a flavor excipient blend. (Table 8 formulation)

Labeling: The clinical supplies for individual patients
were packaged in separate containers. Each container
included two unit doses, i.e. two twin-pouches. Clinical
supplies for eight patients (including those for two replace-
ment patients) were delivered to the investigator. Foil twin-
pouches were identified with a two-part label.

Dose Administration: The investigator or designee pre-
pared the oral solution for dosing within 30 min prior to the
first oral administration to individual patients. The contents
of one twin-pouch was emptied into a dosing cup to which
two ounces of water were added. After replacing the lid of
the dosing cup, it was gently shaken to dissolve the GHB and
excipient in water. The GHB solution was ingested in its
entirety. Likewise, the second GHB dosing solution was
prepared in the same manner and was ingesting in its entirety
at 4 h after the first GHB dose.

Investigational Drug Accountability: At the conclusion of
the study, all clinical supplies were accounted for on the
drug accountability form and unused drug supplies were
returned for proper disposition.

8. Determination of Plasma GHB Concentrations

Plasma samples were analde for GHB by the Depart-
ment of Bioanalytical Chemistry (Covance (previously
known as Hazelton Corning), Madison, Wis.) A gas chro-
matographic method with mass selective detection (GC-
MSD) was used in the analysis.

9. Data Management and Analysis

Data Base: An EXCEL data base (spreadsheet) was con-
structed from data recorded on Case Report Forms (CFR)
and plasma GHB concentration data sets received from
Covance (Corning Hazleton). Each entry in the EXCEL
spreadsheet was checked against the CRFs and any data
entry error found was corrected.

Pharmacokinen'c Analysis: Pharmacokinetic parameters
were determined for individual sets of plasma GHB con-
centration vs. time data using the non-compartmental rou-
tine in WinNonlin Version 1.1. The peak GHB concentra-
tions (CM) and the times of their respectively occurrences
(tum) were observed values. Terminal half-life (Tm) was
obtained by log-linear regression analysis of the terminal
phase of concentration vs. time curves. The area under the

curve (AUCW) and the area under the first moment curve
(AUMCinf) were calculated by the linear trapezoidal rule up
to the last determined wncentration and included extrapo-
lated areas to time infinity. Apparent oral clearance (CL/F)
was calculated as Dose/AUCW. Volume of distribution
(Vz/F) was determined by taking the ratio between CUF and
A, (elimination rate constant). Mean residence time (MRT)
was estimated from the ratio between AUMCW and AUCW.

Safety Analyses: Results of physical examinations, vital
signs, clinical laboratory data were summarized in tabular
form and presented by patient number. Adverse events also
were tabulated in a similar fashion.

5

10

15

20

25

30

35

45

50

55

60

65

30
10. Results

Patient and Study Accountability: Six narcoleptic patients
were enrolled and all six completed the study in its entirety.

Protocol Compliance: There were no inclusion criteria
\n'olations. All patients admitted into the study met the study
entrance requirements and completed the screening phase at
least one day before the treatment phase.

All six patients took non-study medications in addition to
methylphenidate and GHB doses because none of their
concomitant medications (Synthyroid, Premarin, Lovastatin,
Flovastatin, furosemide, potassium, hydrochlorothiazide,
lansoprazole, and verapamil) were on the exclusion list
(which included hypnotics, sedatives, antidepressants,
antihistamines, clonidine, and anticonvulsants). Adverse
experience probes, vital sign measurements, and essentially
all pharmacokinetic blood samples were performed at pro-
tocol specified times; the few deviations in blood sampling
times should not have any impact on the outcome of the
study since actual blood sampling times were used in the
pharmacokinetic analysis.

The diagnosis of narcolepsy for at least one year in each
patient was verified by a nocturnal polysomnogram (N86)
and a Multiple Sleep Latency Test (MSLT) conducted at a
qualified laboratory. Five patients have been maintained on
GHB nightly for over 10 years and one patient has been
receiving GHB nightly for two years. One patient (Subject
101) also had multiple sclerosis; however, the attending
physician, judged that it would not interfere with the objec-
tive of this study. A few of the screening clinical laboratory
results marginally fell outside the reference range but none
was considered by the attending physician to be clinically
significant.

Exposure to Study Drug: All patients ingested the two
GHB doses as scheduled (immediately prior to bedtime).
The GHB doses per kg body weight ranged from 26.4 to
52.4 mg/kg.

Plasma GHB Concentration Profiles: It was noted that, in
certain cases, (Patients #103, and #106), plasma GHB con-
centrations did not decline from the first cm to zero
concentration at h 4. Upon achievement of the second Cm“,
the semi-logarithmic plots of concentration versus time data
in Patients #102, #103, and #105 exhibited a convex decline
profile. Such a decline pattern suggested non-linear phar-
macokinetics. The highest plasma GHB concentration
observed in the study was 125.0 ,uymL which occurred in
Subject 101 after the second 3 g GHB dose.

Pharmacokinetic Parameter Estimates: The mean (1SD)
showed that maximum GHB concentrations (me) were
62.81274 ,ug/mL and 9121256 [Ag/mL for the first and
second GHB doses, respectively. The corresponding mean
observed times to maximum concentrations were 4016 and

3617 min after the first and second GHB doses, respectively.
The mean AUCW was 1773214603 flg/mLh The mean
CL/F was 4.211 mL/min/kg and the mean V2/F was 307196
mL/kg. The mean MRTWwas 2491.56 min. The mean GHB
Tm, estimated by linear regression of log[C] vs. time data
of the terminal phase of the second GHB dose was 53119mrn.

Adverse Experiences: No adverse experiences were
reported in the study.

Follow-up Safety Assessments: Inspection of screen and
follow-up physical examination results per individual
patient did not identify any changes attributable to GHB.

11. Discussion

To the inventors’ knowledge, the level of GHB in human
systemic circulation has not been reported in the literature.
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Hence, baseline (0 h) plasma samples were analyzed for
GHB concentrations. The GC-MSD method used in the

present study had a limit of quantification (LOQ) of 7.02
,ug/mL and analysis of the baseline plasma samples showed
the endogenous levels of GHB are below this sensitivity
limit. This finding was confirmed by adding known amounts
of GHB (5, 10, and 25 ,ug per mL of plasma) to blank human
plasma samples and subjected these samples to GC-MSD
analysis. This method of standard addition allowed an
estimation of the endogenous GHB level in human plasma
which was found to average about 2.02 ug/mL, (i.e. approxi-
mately 3‘; of the Limit Of Quantitation (LOQ) for a validated
assay. Hence, the endogenous GHB level was not subtracted
from exogenous GHB concentrations prior to pharmacoki-
netic analysis.

Values of mean tmx (~40 min after dosing) and t1,2 (~35
min) suggest that the GHB solution administered to narco-
leptic patients in this study was readily absorbed and rapidly
eliminated. In 3 out of 6 patients the drug was essentially
gone from the systemic circulation by h 4 after the first GHB
dose whereas in the remaining three patients residual GHB
levels of ~15 yg/mL was still detected at h 4.

The convex nature of the decline of plasma GHB con-
centrations in three patients after achievement of the second
Cm indicated that elimination of GHB from the systemic
circulation in these three patients is capacity limited.
Nevertheless, it should be noted that plasma GHB concen-
trations were no longer detectable by h 6 after the second
GHB dose (10 h after the first GHB dose). The mean
apparent oral clearance found in this study was 4211.0
mL/min/kg and appeared to be comparable to the apparent
oral clearance of 5312.2 mL/min/kg reported in the litera-
ture for a group of alcohol dependent patients who were
administered a dose of 50 mg/kg (Ferrara, 1992). While it
appeared that the GHB dose (ranging from 26.4 to 52.4
mg/kg with a mean of 36.5 mg/kg) in the present study was
lower than the comparison GHB dose (50 mg/kg) adminis-
tered to the alcohol dependent patients (Ferrara, 1992), it
should be noted that each patient in the present study was
administered two consecutive GHB doses at four-hour inter-
val and residual GHB levels were detected in three out of six

patients immediately prior to the second GHB dose. The
GHB pharmacokinetic non-linearity in alcohol dependent
patients easily can be observed from the apparent oral
clearance which increased to 8.1148 mL/min/kg when the
GHB dose is reduced to 25 mg/kg dose (Ferrara, 1992). In
the present study, the non-linearity was less obvious because
each narcoleptic patient received two consecutive fixed 3 g
doses regardless of body weight.

The mean elimination half-life of GHB in the six narco-

leptic patients was determined to be 53:19 min, longer than
that in alcohol dependent patients after a 50 mg/kg GHB
dose (Ferrara, 1992). The lengthening of GHB elimination
half-er observed in this study partially was caused by the
wider spacing in sampling time points. However, capacity
limited elimination of this drug in some of the narcoleptic
patients also could have contributed to this prolongation.

GHB appears to have a shortcoming in that its elimination
from the body is capacity limited in some patients when the
drug is administered at a fixed regimen of 3 g twice nightly
at four-hour interval. However, from a therapeutic
perspective, GHB offers an advantage in the treatment of
narcolepsy because by the time a patient wakes up in the
morning (i.e. 8 to 10 h after the first GI-[B dose), all GHB,
including that from the second dose, will have been elimi-
nated from the systemic circulation. GHB was also well
tolerated by narcoleptic patients in this study. No adverse
experience was reported.
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12. Conclusions

The capacity limited elimination kinetics was observed in
three out of six patients who had been administered two
consecutive 3 g oral doses of GHB, 4 h apart. From a
pharmacokinetic perspective, dividing the nightly GHB dose
into two portions and administering the two portions to
narcoleptic patients at a 2.5- to 4-h interval was rational
because the elimination half-life of GHB was short (<1 h).
The pharmacok'inetic profiles of GHB in narcoleptic patients
who had been receiving this agent nightly for years appeared
to be comparable to those in alcohol dependent patients
(Ferrara, 1992).

EXAMPLE 4

Sodium Oxybate Formulation Study

1. Study Objectives
This example described ways that sodium oxybate may be

prepared and tested for stability to determine preferred
formulations. Various formulations of sodium oxybate ill
water were prepared under diiferent conditions of mixing
and with addition of selected acidulents at multiple pH
levels (Neo-Pharm Laboratories, Blainville, Quebec).
Selected formulations were placed on real time and accel-
erated stability. Earlier studies have demonstrated that deg-
radation products are formed in acidic conditions and that
antimicrobial effectiveness is limited at high pH. Therefore
several acidulents across a range of 6.0—9.0 were evaluated.

11. Study Design-Part I

The following experimean work is designed to be per-
formed in two stages. Initial studies were conducted to
evaluate the impact of conditions of formulation, pH and
acidulent on the resultant levels of impurities, specified and
unspecified, and potency of sodium oxybate. Sodium oxy-
bate was prepared (MDS Neo-Pharm Laboratories, Quebec
Canada), under diiferent conditions of mixing and with
addition of selected acidulents at multiple pH levels. These
formulations of sodium oxybate acidulent were then tested.

A. Preliminary studies
1. Formulations Description
All formulations were prepared at a concentration of 500

mg/cc of sodium oxybate in water. Three acidulents (HCl,
malic acid, and phosphoric acid), were selected and tested at
pH 6.0, 7.5 and 9.0.

2. Method of Formulation

Solutions, were prepared using the described methods:
a. Rapid mix method
Sodium oxybate was dissolved in water and concentrated

acidulent was added immediately without temperature con-
trol. Temperature of solution was monitored and recorded
prior to and during addition of acidulent. The time of
equiliberation to room temperature was also recorded. After
the solution reached ambient room temperature, it was
filtered through a 10 [an filter.

b. Cool mix method:

Sodium oxybate was dissolved in water. Acidulent was
diluted to 10% and slowly added. The solution was cooled
by water with jacket or ice bath. Monitor and record the
temperature of the solution was monitored and recorded
during addition of acidulent. The time of equilibrium from
room temperature was also recorded. The preferred maxi-
mum temperature should be maintained at less than 40° C.
The solution was filtered through a 10 ym filter.

c. Reverse order of addition:
Acidulent was added to water and cooled to room tem-

perature. The sodium oxybate was dissolved in the diluted
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acidulent solution. The temperature of solution was moni- 4. Testing Requirements:

tored and recorded during addition of sodium oxybate. The The following methods were used to test the prepared
solution was filtered through a 10m filter. solutions: pH, HPLC (ngh Pressure Liquid

Chromotography) for potency (sodium oxybate), and for
s impurities. Time 0 analysis was performed immediately

(within 24 h). RRT=(re1ative retention time).

d. Sodium oxybate control
Sodium oxybate was dissolved in water to a concentration

of 500 mg/cc with no added acidulent. The final pH was B. Summary of Part i:
recorded and the SOhltiOI1 was filtered “11011811 a 10 #111 1. Preliminary Evaluation of Sodium Oxybate Formula-
(micron or micrometer) filter. tions

3. Solution Data: 10 Tables 13, 14 and 15 provide test results for the three
Data was recorded for each solution which included: I) methods of preparation of sodium oxybate formulations.

. date of preparation 2) date of analysis, 3) amount of acidu- ,
lent required to achieve target pH, 4) length of time for Formulation Study/PR98068
dissolution of sodium oxybate, 5) temperature profile of Results of Formulation Study—Time Zero
solution over time of solution preparation to be recorded at 15 determination of Sodium Oxybate, GBL and
15 minute intervals, 6) final pH of solution. Unspecified Impurities

TABLE 13 

Preparation Method A

Addition of Concentrated

 

Acidulent‘

(Amount of Acidulent Sodium Impurities
in 1000 ml) Date of Oxybate Specified Impurities
Preparation/Date of Assay Target pH mg/cc % % GBL Unspecified %
[Specification] [Target : 0.5] Final pH [95—105%] [§0.5%] [§0.1% Total]

HC] (Apr. 23, 1998) pH 9.0 9.0 509 mg/cc 0.009% RRI‘ 4.88 - 0.01%
(10 drops over 2 minutes) 101%
(2.5 1111/4 minutes) pH 7.5 7.5 507 mg/cc 0.01% RRl‘ 4.89 - 0.02%

101%

(45 ml/34 minutes) pH 6.0 6.0 504 mg/cc 0.033% RRI‘ 4.89 - 0.33%
101%

Malic Acid (Apr. 24, 1998) pH 9.0 9.] 498 mg/cc 0.009% RKI‘ 4.89 - 0.01%
(0.12 gm) 99.6%
(1.6 gm) pH 7.5 7.6 506 mg/cc 0.009% RRI‘ 4.89 a 0.01%

101%

(25 gm) pH 6.0 6.2 493 lug/cc 0.011% RKI‘ 4.89 = 0.01%
98.6%

HGPO. (Apr. 24, 1998) pH 9.0 9.0 493 mg/cc 0.009% RRI‘ 4.89 — 0.01%
(2 drops) 98.6%
(1.0 m1) pH 7.5 7.5 493 mg/cc 0.009% RRl‘ 4.89 - 0.02%98.6%

(17.3 ml) pH 6.0 6.1 497 mg/cc 0.063% RRI‘ 4.89 - 0.02%99.4%

Sodium Oxybate Control n.a. 9.8 500 mg/cc 0.009% RRI‘ 4.89 =- 0.04%
No Acidulent 100%
 

'Method A - Mix Method with Concentrated Acidulent and Temperature Monitoring

TABLE 14 

Prearation Method B

Addition of Diluted

 

Acidulent‘

(Amount of Acidulent Sodium Impurities
in 1000 ml) Date of Oxybate Specified Impurities
Preparation/Date of Assay Target pH mg/ml % % GBL Unspecified %
[Specification] [Target : 0.5] Final pI-I [95—105%] [£0536] [éO.1% Total]

r-rcr (25%) (Apr. 28, 1998) pH 9.0 9.1 500 mg/ec 0.009% RKI‘ 4.88 - 0.01%
(20 drops) 100%
(8.0 ml) pH 7.5 7.6 499 mg/cc 0.009% RKI‘ 4.88 -= 0.01%99.8%
(175 ml) pH 6.0 6.0 502 mg/cc 0.016% RRI‘ 4.88 - 0.02%101%
11,90, (25%) pH 9.0 8.9 499 mg/cc 0.007% RKI‘ 4.92 - 0.02%
(Apr. 29, 1998) (0.3 m1) 99.8%
(4.0 ml) pH 7.5 7.5 497 mg/cc 0.008% RRI‘ 4.89 = 0.02%

99.4%
(120 ml) pH 6.0 6.0 499 mg/cc 0.019% RRI‘ 4.89 - 0.01%99.8%
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TABLE 14-continued

36

 

Preparation Method B

 

 

Addition of Diluted
Acidulent‘

(Amount of Acidulent Sodium Impurities
in 1000 ml) Date of Oxybate Specified Impurities
Preparation/Date of Assay Target pH mg/ml % % GBL Unspecified %
[Specification] [Thrget a: 0.5] Final pH [95-105%] [§0.5%] [50.1% Total]

Malic Acid (500 mg/cc) pH 9.0 9.0 495 mg/cc 0.008% RKI‘ 4.92 — 0.02%
(Apr. 30, 1998) 99%
(0.115 gin/0.23 ml)
(1.75 gin/3.5 ml) pH 7.5 7.4 488 mg/cc 0.009% RRT 4.92 a 0.01%97.5%

(35 3111/70 ml) pH 6.0 6.0 487 mg/cc 0.013% RRT 4.92 - 0.01%97.0%

‘Acidulent added slowly at the rate of 2—3 drops/second

TABLE 15 

Preparation Method C

Reverse Order of
Addition’

 

 

(Amount of Acidulent Sodium Impuritis
in 1000 ml) Date of Oxybate Specified Impurities
Preparation/Date of Assay Target pH mglml % % GBL Unspecified %
[Specification] [Target 2 0.5] Final pH [95-105%] [§0.5%] [50.1% Total]

HCl (May 1, 1998) pH 9.0 9.0 497 mg/cc 0.006% RRT 4.92 - 0.03%
(20 drops) 99.4%
(2.4 ml) pH 7.5 7.6 504 mg/cc 0.004% RRT 4.92 - 0.04%101%
(45 ml) pH 6.0 6.0 493 mglcc 0.044% RKI‘ 4.92 - 0.04%98.6%

H3PO. (May 4, 1998) pH 9.0 8.9 496 mglcc 0.005% RKI‘ 4.91 s 0.03%
(0.08 ml) 99.2%
(1.0 ml) pH 7.5 7.6 496 mg/cc 0.004% RKI‘ 4.91 - 0.04%99.2%
(30 ml) pH 6.0 6.1 489 mg/cc 0.023% RRT 4.91 - 0.04%97.8%
Malic Acid (May 5, 1998) pH 9.0 9.0 495 mglec 0.006% RRT 4.93 a 0.02%
(0.12 gm) 99%
(1.6 gm) pH 7.5 7.6 497 mg/cc 0.004% RRT 4.93 - 0.04%99.4%
(35 gm) pH 6.0 6.2 495 mg/cc 0.044% RRT 4.93 - 0.04%99%

‘Acidulent added to water first, GHB added second
45

Review of the data indicated that the optimum method for
preparation of sodium oxybate with minimal impurity levels
is Method B: Controlled mixing with diluted acidulent.
Method 2b resulted in formulations with lowest levels of
GBL.

2. Conclusions.

Additional evaluations were carried out on selected for-

mulations: 1) sodium oxybate with HCl as acidulent, at pH
7.5, and 2) sodium oxybate with malic acid as acidulent, pH
6.0, 7.5, and 9.0.

1]]. Study Design-Part II
Microbial Challenge and Stability Tested to determine the

most preferred embodiments, the number of formulations
was limited to three based on the data prepared from the
above experiments.

A. Kinetic Stability Study with Selected Formulations
Samples of formulations are stored in tightly closed

containers. Storage Conditions were 25° C., 40° C., and 60°
C. Time points in brackets were tested at the inventor’s
discretion. The samples were tested according to the fol-
lowing schedule: at 25° C. storage temperature, the assay

50

55

60

65

points will be 0, 14, 28, 45, 60 days and 120 days; at 40° C.
Storage temperature, the assay points will be 0, 7, 14, 28, 45,
60 days; at 60° C storage temperature, the assay points will
be at 0, 3, 7, 14, 28, 45 days, and, 60 days.

The testing requirements included pH, HPLC for sodium
oxybate (duplicate injections of single sample preparation),
and impurities, specified and unspecified.

B. Preservative Effectiveness Testing of Selected Formu-
lations

Microbial challenge testing of formulations was pre-
formed according to USP XXIII, <51>, Eighth Supplement.
Solutions are determined to “Pass or Fail” based upon the
USP criteria for perservative etIectivness which states: For
Bacteria, “Not less than I log reduction from the initial
microbial count at 14 days and no increase from the 14 days
count at 28 days,” and for yeast and molds, “No increase
from the initial calculated count at 14 and 28 days.” Solu-
tions which met these criteria were designated as “Pass” and
those that did not meet these criteria were designated as
“Fail”.
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C. Summary Stability Results:

1. Formulations prepared with Malic Acid as acidulents:

a. Malic Acid, pH 6.0 formulation (25°), GBL and impu-
rity A levels were very low on Day 0, however, by Day
45 GBL levels had reached 2.8%. Impurity A increased
from 0.01 to 1.0%, and pH increased from 6.0 to 6.3 by
day 45. This formulation stored at 40° C. and 60° C.
showed GBL levels up to 5.4%, impurity A levels
increased to 2.3%, and pH increased to 6.3 by Day 14.

b. Malic Acid, pH 7.5 formulation (25° C.), GBL levels
were 0.009% on Day 0, and increased to 0.17% by day
45. Impurity A increased from 0.01% to 0.1% and pH
increased from 7.5 to 7.9. Maljc acid, pH 7.5 GBL
levels are reached (40° C.) and 60° C. a maximum of
0.22%. Impurity A levels reached 0.1% and pH
increased to 8.0. Under accelerated conditions, all
parameters reached an apparent maximum by Day 7
and did not increase significantly thereafter.

c. Malic Acid, pH 9.0 formulation (25° C.,) GBL levels
measure 0.008% on Day 0, and increased slightly to
0.013% on Day 45. ImpurityAdid not increase nor did
pH increase. Under accelerated conditions, GBL
increased from 0.008% to a maximum of 0.018% by
Day 14. Impurity A increased slightly from 0.10 to
0.014% by Day 14.

2. Formulations prepared with HCl as acidulents.
HCl, pH 6.0 formulation (25°) GBL levels measured 2.8%

by Day 30, and impurity A0.(X)4%, and pH 6.0. Accelerated
storage conditions (40° C.) GBL levels were measured at
6.6%, and impurity A measured 3.1% by Day 30.

HCl, pH 7.5 formulation (25%) GBL levels measured 0
041% on Day 0,1mpurityAmeasured 0.02%, and by Day 18
GBL measured to 0.12% and impurity A to 0.07%. Under
accelerated conditions (40° C. and 60° C.), GBL increased
to a maximum of 0.21%, impurity A increased from 0.02%
to 0.1%, and pH increased from 7.5 to 8.0. As with Malic
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concentrations of sodium oxybate previously not evaluated
were prepared and tested.

Procedures: Solutions were prepared as summarized and
microbial challenge testing carried out as follows:

1. Evaluation of Sodium Oxybate Formulations

Purpose: To prepare, test and evaluate multiple formula-
tions of Sodium Oxybate and two formulations using alter-
native salts of gamma-hydroxybutyrate.

Scope: Various formulations of Sodium Oxybate in water
were prepared with addition of selected acidulents at mul-
tiple pH levels. Selected formulations were studied for
limited stability. Earlier studies demonstrated that degrada-
tion products are formed in acidic conditions and that
antimicrobial effectiveness is limited at high pH. Conditions
of varying pH and concentrations of sodium oxybate pre-
viously not evaluated were prepared and tested.

Responsibility: It was the responsibility of Neo-Pharm
Laboratories to prepare selected formulations and perform
testing per this protocol. Orphan Medical, New Medicine
Development and Quality Assurance were responsible for
reviewing raw data at the defined decision point, defining
which formulations will be included in stability testing.
Orphan Medical was also responsrble for reviewing final
results (raw data) and the final report.

Procedure: The following formulations were prepared by
scientists at Neo-Pharm following the steps listed below and
dispensed into containers (amber PET 240 ml bottle, OMI
CS—460) and closures (Clic-Loc 111, 24—400, OMI CS-470)
to a volume of 200 ml each bottle. The bottles were tested

by 28-day microbial challenge and by limited stability
testing at 25° C. including, appearance, pH, potency, and
impurity profile on day 1 (day of preparation) and day 28.

A. Formulations Prepared and Evaluated Using Sodium
Oxybate:

 

 

Acid at pH 7.5, the measured parameters reached maximum TABLE 16
by Day 7 and did DOt increase Significantly thereafier' Formulations Premred and Evaluated Using Sodium Mate

HCl, pH 9.0 formulation (25° C.) GBL levels reached 40
0.022% by Day 18. ImpurityA stayed constant at 0.01% for F°m“‘f“i°n ID 50mm oxxbm . ,
18 days. Under accelerated conditions (40° c.) GBL levels “°- “WNW“ “mm” Fm“ P“
were equivalent to 25° C. storage (0.21%). Impurity A 1 500 lug/cc Malic Acid 7.5
showed no increase over 25° C. conditions. 2 250 Ins/06 Malic Avid 7-5

3-C°"‘=1‘¥Si°”s- . . . .5 i 233:5: 12:12:23.: 1::
Formulations selected for microbial challenge testing 5 550 mg/cc Malic Add 7.5

were the following: HCl, pH 7.5, and malic acid, pH 7.5. 6 650 mg/cc Malic Acid 7.5
The rationale for this decision was twofold. First, the 7 500 Ins/CC Citric Mid 7-5
formulations were selected based on minimal formation of 8 500 my” Mal“ And 5'0

GBL and impurity A. Second, the formulations were 50

selected ‘0 maintain a PH in the neutral range. 1. Preparation: Method for preparation of various formu-
lations: As previously determined in PR98068, the

EXAMPLE 5 method of choice for preparation of liquid formulations
Further Evaluation of Sodium Oxybate 0f sodium ”Me was. the follow1ng: ,

Formulations 55 a. For a one liter quantity of product, add the sodium
oxybate in 500 ml of purified and stir until dissolved.

Purpose: To prepare, test and evaluate multiple formula- Prepare a 10% solution of the acid (Malic or Citric)
tions of Sodium Oxybate and two formulations using alter- and add slowly to the solution of sodium oxybate.
native salts 0f gamma-hydroxybutyrate. The solution should be monitored for pH and tem-

Scope: Various formulations of Sodium Oxybate in water 60 perature and both variables recorded at reasonable
were prepared with addition of selected acidulents at mul- intervals (every 10 or 15 minutes). When the target
tiple pH levels. Solutions were prepared and tested at pHisattained,the solution will be Q. S. tolliter, and
Neo-Pharm Laboratories, Blainville, Quebec. All formula- pH rechecked and recorded.
tions successfully prepared were placed on limited stability. b. The final solutions will be filtered through 10 um
Earlier studies have demonstrated that degradation products 65 filters and 200 mL dispensed into 5 amber PET
are formed in acidic conditions and that antimicrobial elfec-

tiveness is limited at high pH. Conditions of varying pH and
bottles with closures (provied by Orphan Medical,
Inc.). 'IWo bottles will be used for microbial chal-
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lenge studies and the remaining three bottles will be
placed on limited stability. TABLE 17

2. Testing: Formulations were tested by two methods of Formulation Detail

evaluation: 5 Co “at,
ncen 10H

a. Limited stability evaluation: Formulation of Salt of

(1) Storage Conditions: 25° C. [D No. Salt of GHB GHB Acidultent Final pH

(2) Pull Points: Day 0 (day of preparation), and day 9 C‘leium 5”“ :30 my? $81k Adgbl ) 7-51' mammum compa e

( )28 10 possible‘)3 Testing Requirements:

1. Solubility determination: Little information is available
about the solubility of this alternative salt of gamma-

15 hydroxybutyrate and a determination of solubility was
1*“ Mam“ done in advance of efforts to prepare formulations for

evaluation by stability and microbial challenge. Maxi-
Appemnoe Visual mum solubility is evaluated for pH unadjusted solua-
Potency HPLC Neopharm 764 tions and within the pH range desired for this formu-

Impmifies HPLC Neophm 793m 20 lation (pH 6.0—8.0). If solubility is limited, the
formulation will be changed to accommodate the solu-
bility limitations. The preferred acidulent for this work
is Malic acid. If acid is not compatible with the salt,

b M' b'al all . then an alternative acid can be selected.
' rcro 1 Ch enge. 25 2. Preparation: Method for preparation of alternative salt
(1) Storage Conditions: Microbial challenge studies formulations:

pH USP <791>

0f above formulations were set “P With 5 micro- a. The previously described method (Part A) is used for
organisms and stored for 28 days at LAO—25° 0, per preparation of formulations of calcium gamma-
USP <51> Eighth Supplement. hydroxybutyrate at the concentrations and specified pH

(2) Microorganisms: After a sufficient quantity of 30 determined by 501“!)th experiments.
each formulation is prepared, aliquots were inocu- 13- The final solutions were filtered through 19 #111 filters

lated with 5 microorganisms at a concentration of aid dipsnscdomi‘l’] 5 33:? PF]; bo;tleis “:1 allosuress - - . rovre y rpan 1ca,nc.. wo o esare

at least 10 microorganisms/cc. used for microbial challenge studies and two bottles are
(a) Escherichia coli, ATCC 8739 35 placed on limited stability. The remaining bottles are
(b) Pseudomonas aeruginosa, ATCC 9027 retained for any additional studies at a future time.

(c) Staphylococcus aureus, ATCC 6538 3. Testing: Formulations are tested as described above.
. , C. Reporting of Results: The results will be reported for

(dM-‘Pe'gmus ”‘89” ATCC 18404 the Stability and Microbial Challenge results in standard
(6) Candida albicans, ATCC 10231 40 format as defined by the described Orphan Medical Devel-

(3) Time Points: A determination of me viable cell opment. Copies of HPLC chromatograms and any raw data
concentration in each inoculated container was from these studies W111 be provided Wi‘h “5511115-

performed after 0 1 3 7 14 21 and 28 days. D. Acceptance Criteria: Specific acceptance criteria for
. _ this study can be described analogous to those for sodium

B. Formulations To Be Prepared From Alternative Salts of 45 oxybate.

 

Gamma-Hydroxybutyrate: This work may be staged to take Results: Summarized as follows in Tables 18, 19 and 20
place at a later time than the work described above. for various studies.

TABLE 18

Result Summary
Results of Protocol 98126 Microbial Challenge Study

0 Dayl Day7 Day14 Day21 Day28 

Lot Number MCH1064-33

GHB, pH 7.50, 500 mg/cc
Malic Acid

E. cali 490,000 5,500 <100 <10 <10 <10
P. aeruginasa 141,000 21,600 <100 <10 <10 <10
5. aural: 1,035,000 405,000 79,500 8,300 1,645 375
C. albicm 835,000 147,000 <100 <10 <10 <10
A. niger 370,000 285,000 120,500 246,500 148,500 183,000
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TABLE 18-continued

Result Summary
Results of Protocol 98126 Microbial Challenge Stud!

0 Day1 Day7 Day14 Day21 Day28
Lot Number MCH1064-35

GI-IB, pH 7.50, 250 mg/ccMalic Acid

E. coli 705,000 229,500 <100 <10 <10 <10
P. acmginoxa 224,500 5,200 <100 <10 <10 <10
5. mucus 1,135,000 390,000 262,500 31,500 4,250 155
C. albicans 705,000 435,000 52,000 850 <10 <10
A. niger 510,000 515,000 155,500 176,000 147,500 184,000

Lot Number MCH1064-37

GI-[B, pH 7.50, 350 mg/cc
Malic Acid

E. cali 365,000 310,000 13,400 <10 <10 <10
P. aeruginasa 205,000 15,600 50 <10 <10 <10
5. mucus 1,170,500 605,000 67,500 <60 60 <10
C. albicans 870,000 355,000 8,300 <10 <10 <10
A. niger 540,000 525,000 172,000 155,500 155,500 163,500

1.1:)! Number MCH1064-43

GI-IB, pH 7.50, 550 mycc
Malic Acid

E. coli 425,000 63,500 700 <10 <10 <10
P. aeruginaua 171,500 211,550 250 <10 <10 <10
S. mucus 1,020,000 520,000 41,500 1,050 180 10
C. albicam 880,000 157,500 800 <10 <10 <10
A. niger 545,000 505,000 131,000 156,500 205,000 187,500

Lot Number MCH1064-45

GHB, pH 7.50, 550 mg/cc
Malic Acid

E. coli 660,000 58,500 450 <10 <10 <10
P. aemginosa 896,000 14,450 900 <10 <10 <10
5. mucus 860,000 132000 19,750 935 110 45
C. albicans 1,125,000 166,000 <100 <10 <10 <10
A. ru'ger 530,000 530,000 105,500 153,000 157,500 177,000

Lot Number MCH1046-47

GI-[B, pH 7.50, 650 mg/cc
Malic Acid

E. 6011' 630,000 119,000 1,350 <10 <10 <10
P. aeruginam 183,500 5,900 50 <10 <10 <10
5. mucus 890,000 650,000 76,000 14,550 510 1,150
C. albicans 675,000 145,500 <100 <10 <10 <10
A. niger 535,000 385,000 103,000 162,000 187,000 173,000

1.1:): Number MCH1064—85

Ca-Oxybatc, pH 7.50, 500
mg/cc Malic Acid

E. coli 425,000 121,000 1,650 <10 <10 <10
P. acmginosa 420,000 22,000 300 <10 <10 <10
5. aural: 265,000 2,000 <100 <10 <10 <10
C. albicans 565,000 440,000 29,500 <1000 <10 <10
A. nigcr 1,310,000 965,000 370,000 640,000 690,000 675,000

lot Number MCH1064-49

GI-[B, pH 7.50, 500 mg/cc
Citric Acid

E. coli 615,000 6,500 <100 <10 <10 <10
P. acruginosa 69,500 14,600 <100 <10 <10 <10
5. aereus 650,000 305,000 1,700 <10 <10 <10
C. albicans 720,000 107,000 <100 <10 <10 <10
A. nigcr 375,000 380,000 99,500 178,500 212,500 165,500 
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TABLE 19

Result Summary
Data from Dec. 30 1997

(n- 3)
Inoculu 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28 Results

GHB (pH 7 5)

750 myoc

E. call 470,000 160,000 64,500 4,300 420 <10 <10 <10
P. aemginos 437,500 152,000 3,500 10 <10 <10 <10 <10
5. amen: 447,500 330,000 24,500 42,000 8,050 1,935 15 10
C. albicrms 375,000 234,500 28,000 1,950 <10 <10 10 <10
A. niger 475,500 395,000 395,000 229,000 101,500 161,500 101,000 202,000
750 mg/cc + 0.2% MP/PP, pH 7.50

E. call 470,000 127,000 <1,000 <10 <10 <10 <10 <10
P. aerugino: 437,500 61,000 <1,000 <10 <10 <10 <10 <10
5. mucus 447,500 350,000 3,000 4,050 <10 <10 <10 <10
C. albicans 375,000 103,500 <1,000 <10 <10 <10 <10 <10
A. niger 457,500 315,000 415,000 35,500 79,500 38,500 87,500 6,400
750 mg/cc + 0.1% NIP/PP, pH 7.5

E. call 470,000 157,000 7,000 <10 <10 <10 <10 <10
P. aemginos 437,500 90,000 <1,000 <10 <10 <10 <10 <10
5. mucus 447,500 239,000 5,500 16,950 600 <10 <10 <10
C. albicans 375,000 169,000 <1,000 <100 <10 <10 <10 <10
A. niger 457,500 335,000 425,000 34,500 168,500 90,500 95,500 99,000
750 mg/cc + 0.2% Potassium sorbatc, pH 7.5

E. call 470,000 180,000 735,000 6,200 475 <10 <10 <10
R aemglnos 437,500 152,000 1,000 <10 <10 <10 <10 <10
5. mucus 447,500 264,000 27,500 49,800 14,550 2,370 <10 <10
C. albicans 375,000 300,000 41,500 3,800 <10 <10 <10 <100
A. niger 457,500 325,000 360,000 25,000 202,000 500,000 345,000 425,000
GI-[B (pH 6.0)

500 lug/cc

E. call 470,000 221,000 40,000 100 <10 <10 <10 <10
P. aeruginos 437,500 172,000 3,000 <10 <10 <10 <10 <10
5. mucus 447,500 320,000 <1,000 30 <10 <10 <10 <10
C. albicans 375,000 310,000 14,000 100 <10 <10 <10 <10
A. niger 475,500 270,000 355,000 84,000 120,000 48,500 41,000 8,600

PASS

500 mg/cc + 0.2% MF/PP, pH 6.0

E. cali 470,000 163,000 <1,000 <10 <10 <10 <10 <10
P. aemginos 437,500 60,000 <1,000 <10 <10 <10 <10 <10
5. alum: 447,500 243,000 <1,000 <10 <10 <10 <10 <10
C. albicans 375,000 150,500 <1,000 <100 <10 <10 <10 <10
A. niger 475,500 400,000 38,000 <10 <10 <10 <10 <10

PASS

500 mgcc + 0.1% MP/PP, pH 6.0

E. call 470,000 206,000 <1,000 <10 <10 <10 <10 <10
P. aemginos 437,500 118,000 <1,000 <10 <10 <10 <10 <10
5.1109145 447,500 330,000 <1,000 <10 <10 <10 <10 <10
C. albicans 375,000 221,000 <1,000 <100 <10 <10 <10 <10
A. niger 475,500 355,000 93,500 59,000 8,700 315 35 <10

PASS

500 mg/cc + 0.2% Potassium sorbate, pH 6.0

E. cali 470,000 222,000 46,500 150 <10 <10 <10 <10
P. aeruginw 437,500 136,000 <1,000 <10 <10 <10 <10 <10
5. mucus 447,500 410,000 <1,000 130 <10 <10 <10 <10
C. albicans 375,000 395,000 28,500 <100 <10 <10 <10 <10
A. niger 475,500 405,000 270,000 63,000 51,000 49,500 39,000 11,150

PASS
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TABLE 20 

Result Summagy

500 rug/cc Inoculum 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

Data from Study Dated Dec. 30, 1997

 

 

 

 

 

GHB H 6.0

E. coli 470,000 221,000 40,000 100 <10 <10 <10 <10
P. aeruginosu 437,500 172,000 3,000 <10 <10 <10 <10 <10
5. aurau: 447,500 320,000 <1,000 30 <10 <10 <10 <10
C. ulbicm 375,000 310,000 14,000 100 <10 <10 <10 <10
A. niger 475,500 270,000 355,000 84,000 120,000 48,500 41,000 8,600

Data me Study Bcfl Max. 12, 1998
GHB H 6.0

E. coli 500,000 370,000 nd nd <100 <10 <10 <10
P. aemginosa 350,000 198,500 nd nd <100 <10 <10 <10
5. amen: 280,000 480,000 nd nd <100 <10 <10 <10
C. albicans 450,000 340,000 nd nd <100 <10 <10 <10
A. niger 450,000 445,000 nd nd 9,050 20,500 9,450 1,120
GHB H 6 0

E. cali 500,000 199,000 nd nd <100 <10 <10 <10
R aeruginosu 350,000 192,500 nd ud <100 <10 <10 <10
S. auneus 280,000 300,000 nd nd <100 <10 <10 <10
C. albicans 450,000 370,000 nd nd <100 <10 <10 <10
A. niger 450,000 445,000 nd nd 10,100 22,750 3,800 4,050

Data From Study Beg! Mar. 12, 1998

GHB H 9.0)

E. cali 500,000 320,000 nd nd <100 <10 <10 <10
P. aerugimmz 350,000 12,000 nd nd <100 <10 <10 <10
S. eaten: 280,000 530,000 nd nd <100 <10 <10 <10
C. ulbicans 450,000 510,000 nd nd <100 <10 <10 <10
A. niger 450,000 345,000 nd nd 13,800 158,500 315,000 110,500
GHB H 9.0)

E. coli 500,000 305,000 nd nd <100 <10 <10 <10
R aeruginom 350,000 20,000 nd nd <100 <10 <10 <10
S. mucus 280,000 495,000 nd nd <100 <10 <10 <10
C. ulbicans 450,000 380,000 nd nd <100 <10 <10 <10
A. niger 450,000 355,000 nd nd 12,550 157,500 365,000 365,000
GHB (pH 6.0 +
Exg'isms)

E. coli 500,000 96,000 nd nd <100 <10 <10 <10
P. nemginam 350,000 26,000 nd nd <100 <10 <10 <10
S. amen: ' 280,000 155,000 nd nd <100 <10 <10 <10
C. ulbicans 450,000 205,000 nd nd <100 <10 <10 <10
A. niger 450,000 131,500 nd nd 6,250 1,825 870 370
GHB (pH 6.0 +
Excipients)

E. coli 500,000 93,000 nd nd <100 <10 <10 <10
P. aemginosu 350,000 30,500 nd nd <100 <10 <10 <10
S. aureus 280,000 185,000 nd nd <100 <10 <10 <10
C. ulbicnns 450,000 135,000 nd nd <100 <10 <10 <10
A. niger 450,000 121,500 nd nd 5,400 1,785 795 505

TABLE 21

Result Summary

GHB (pH 7.50) HCI Jul. 2, 1998 Sum Dal:

500 mg/cc Initial Com: 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

E. coli 97000 82000 19200 mi 1000 <10 <10 <10
P. aeruginosu 48500 29500 520 nd <10 <10 <10 <10
5. mucus 54500 58000 42350 nd 4950 245 <10 <10
C. albicans 58500 38500 1060 nd <100 <10 <10 <10
A. niger 77500 48000 21450 nd 46000 46000 38000 54000 
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TABLE 21-continucd

GHB (pl-I 7.50) Malic Acid
500 mg/cc Initial Cone 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

E. coli 97000 83000 44450 nd 3050 70 <10 <10
P. aeruginasa 48500 15650 545 nd <10 <10 <10 <10
5. mucus 54500 59500 48400 nd 17400 6500 820 505
C. albicans 58500 44000 6200 ad 500 <10 <10 <10
A. niger 77500 35500 24100 nd 28000 49000 44500 44000
 

For Category 1C Products:
Bacteria: Not less that 1 log reduction from the initial count at 14 days, and no increase

from the 14 days count at 28 days.
Yeast and Molds: No unease from the initial calculated count at 14 and 28 days.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

GHB (pl-I 7.50) HCl Jul. 2, 1998 Start Date

500 mg/cc Initial Co 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

E. coli 9.70E+04 8.2015404 1.9215404 nd 1.00E+03 <10 <10 <10
P. aemginasa 4.85E+04 2.95E+04 5.2013402 nd <10 <10 <10 <10
S. aural: 5.45E+04 5.80E+04 4.24E+04 nd 4.9SE+03 2.45E+(Yl <10 <10
C. albicans 5.85E+04 3.85E+04 1.06E+03 nd <100 <10 <10 <10
A. niger 7.75E+04 4.80E+04 2.1SE+04 nd 4.6015404 4.60E+04 3.80E+04 5.40E+04

GHB (pl-I 7.50) Malic Acid
500 mglcc Initial Co 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

E. coli 9.70E+04 8.30E+04 4.45E+04 nd 3.05E+03 7.00E+01 <10 <10
1’. aeruginasa 4.85E+04 1.57E+04 5.45E+02 nd <10 <10 <10 <10
5. mucus 5.45E+04 5.955404 4.8415104 nd 1.74E-o04 6.50E+03 8.20E+02 5.05E+02
C. albicans 5.8515404 4.4DE404 6.205403 nd 5.0015402 <10 <10 <10
A. niger 7.75E+04 3.55E+04 2.41E404 nd 2.8015404 4.90E+04 4.45E+04 4.4015104

TABLE 22

pH Variable Result Summary

GHB, pH 7.5 GHB, pH 6.0
750 mg/cc 500 mg/cc
Dec. 30, 1997 Inoculum 0 Day 14 Day 28 Dec. 30, 1997 lnocuhun 0 Day 14 Day 28

E. coli 470,000 160,000 <10 <10 E. coli 470,000 221,000 <10 <10
P. aeruginasa 437,500 152,000 <10 <10 P. aeruginasa 437,500 172,000 <10 <10
5. amen: 447,500 330,000 1,935 10 S. cums 447,500 320,000 <10 <10
C. albicans 375,000 234,500 <10 <10 C. albicans 375,000 310,000 <10 <10
A. niger 475,500 395,000 161,500 202,000 A. niger 475,500 270,000 48,500 8,600

GHB, pH 7.5 GHB, pH 6.0
750 mg/cc + 500 mg/cc +
0.2% MPIPP 0.2% MP/PP
Dec. 30, 1997 Dec. 30, 1997

E. cah‘ 470,000 127,000 <10 <10 E. coli 470,000 163,000 <10 <10
P. aemginosn 437,500 61,000 <10 <10 P. aemginosn 437,500 60,000 <10 <10
5. mus 447,500 350,000 <10 <10 5. aura: 447,500 243,000 <10 <10
C. albicans 375,000 103,500 <10 <10 C. albicans 375,000 150,500 <10 <10
A. m‘ger 457,500 315,000 38,500 6,400 A. niger 475,500 400,000 <10 <10

GHB, pH 6.0
GHB, pH 7.5 500 mg/cc +
750 mg/cc + 0.1% MPIPP
0.1% MP/PP Dec. 30, 1997

E. cah' 470,000 157,000 <10 <10 E. coli 470,000 206,000 <10 <10
P. aeruginasn 437,500 90,000 <10 <10 P. aeruginosa 437,500 118,000 <10 <10
5. mucus 447,500 239,000 <10 <10 S. aural: 447,500 330,000 <10 <10
C. albicam 375,000 169,000 <10 <10 C. albicans 375,000 221,000 <10 <10
A. niger 457,500 335,000 90,500 99,000 A. niger 475,500 355,000 315 <10

GHB, pH 7 5
750 mg/cc + m
0.2% x GHB, pH 6.0
Potassium 500 mg/cc
sorbate Mar. 12, 1998 lnoculum 0 Day 14 Day 28
E. coli E. coli
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TABLE 22-continued

pH Variable Result Summary

 

 

 

 

 

 

 

 

 

 

P. aemginosa P. aeruginosa
S. cum: S. aureus
C. albicam C. albicans
A. ru‘ger A. niger

GHB, pH 6 0
500 mg/ec +
0.2% Potassium GHB, pH 6.0
sorbate 500 mg/cc +
Dec. 30, 1997 Mar. 12, 1998 Inoculum 0 Day 14 Day 28

E. coli 470,000 222,000 <10 <10 E. coli' 500,000 199,000 <10 <10
P. aeruginosa 437,500 136,000 <10 <10 P. aerugi’nosa 350,000 192,500 <10 <10
5. amen: 447,500 410,000 <10 <10 5. aurau 280,000 300,000 <10 <10
C. albicm 375,000 395,000 <10 <10 C. albicans 450,000 370,000 <10 <10
A. niger 475,500 405,000 49,500 11,150 A. niger 450,000 445,000 22,750 4,050

GHB, pH 6.0 GHB, pH 6.0
500 mglcc + 500 mg/cc +
Excipients Excipients
Mar. 12, 1998 Inoculum 0 Day 14 Day 28 Mar. 12, 1998 Inoculum 0 Day 14 Day 28

E. coli 500,000 93,000 <10 <10 E. coli 500,000 96,000 <10 <10
P. aemginosa 350,000 30,500 <10 <10 R aeruginosa 350,000 26,000 <10 <10
5. mucus 280,000 185,000 <10 <10 5. auras 280,000 155,000 <10 <10
C. albicm 450,000 135,000 <10 <10 C. albicans 450,000 205,000 <10 <10
A. m'ger 450,000 121,500 1,785 505 A. niger 450,000 131,500 1,825 370

GHB, pH 9.0 GHB, pH 7.50
500 mg/cc 500 mg/cc, HCl
Mar. 12, 1998 Inoculum 0 Day 14 Day 28 July 2, 1998 Inoculum 0 Day 14 Day 28

E. coli 500,000 320,000 <10 <10 E. coli 97000 82000 <10 <10
P. aemginosa 350,000 12,000 <10 <10 P. aemginosa 48500 29500 <10 <10
5. amen: 280,000 530,000 <10 <10 S. «was 54500 58000 245 <10
C. albicans 450,000 510,000 <10 <10 C. albicam 58500 38500 <10 <10
A. niger 450,000 345,000 158,500 110,500 A. niger 77500 48000 46000 54,000

GHB, pH 9.0 GHB, pH 7.5
500 mg/cc 500 mg/cc, Malic
Mar. 12, 1998 Inoculum 0 Day 14 Day 28 Acid July 2, 1998 Inoculum 0 Day 14 Day 28

E. coli 500,000 305,000 <10 <10 E. coli 97000 83000 70 <10
1’. aerugiuosa 350,000 20,000 <10 <10 P. aeruginosa 48500 15650 <10 <10
5. cums 280,000 495,000 <10 <10 5. aura: 54500 59500 6500 505
C. albicans 450,000 380,000 <10 <10 C. albicans 58500 44000 <10 <10
A. niger 450,000 355,000 157,500 365,000 A. niger 77500 35500 49000 44,000 

 

 

 

  

 

Short term stability testing was carried out as described in 45
Appendix A and results are summarized in—Results of TABLE 23—A-continued
Limited Stability Testing—Xyrem oral solution—are show
as follows: Impurities §2.o% 0.068% NPUC-793Dtotal

TABLE 23_A 5° Impurities Gamma- RRI‘ 1.45: 0.021% NPLC793D
specified Butyrolactone RKI‘ 4.17: 0.02%

ORPI-IAN MEDICAL INC. DATE: 26 Jan. 1999 GBL-RR'I‘ (RRI - 1.6): §
13911, Ridsedale Drive 1.6 0.5% Impurity A
Minnetonka, (MN) 55305 (RRI‘ 4.3): §O.5%
USA No" 333198 55 Impurities Ind. imp. 50.1% RKI‘ 1.28: 0.02% NPLC-793D

CERTIFICATE OF ANALYSIS unspecified RRT 3.79: 0.007%
_ PH Report 7.6 USP <791>

OXYBATE SODIUM, LIQUID FORM. 1100‘: MCH1064-3 Challenge Conforms to USP Conforms USP 23 61>
(23 DAYS CHALLENGE TEST) CODE: T“, (0, 1, 7’ 14’ 21, 23 5'8
PROIOOOL 98126 REQUISITION: 1741 60 days)ORPI-IAN MEDICAL

TEsr SPECIFICATION RESULT PROCEDURE COMMENTS:
Initial test

Description Clear to Slightly Conforms ORGANO- Formulation 1: 500 mglcc; Malic acid; pH 7.5
opalesoem solution “INC 55 THIS CEKI'IFICATE CORRECI‘S AND REPIACES CERIIEICATE

Potency Report 512 mg/ml (102%) NPm—793 328841
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TABLE 23-B 
ORPHAN MEDICAL INC.

13911, Ridgedale Drive
Minnetonkn, (MN) 55305

DATE: 21 Jan. 1999
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TABLE 23-D

ORPHAN MEDICAL INC.
13911, Ridgedale Drive
Minnetonka, (MN) 55305

 
DATE: 21 Jan. 1999

 

 

 

 

 

 

 

 

 

USA No_: 331347 USA No: 331346

CERTIFIQTE OF ANALYSIS CERTIFICATE OF ANALYSIS

OXYBA'I'E SODIUM, LIQUID ID'I‘: MCH1064-3 10 OXYBATE SODIUM: LIQUID 101‘: MCHl054-3
FORMUIATION CODE: FORMULATION CODE:
PROTOCOL 98126 REQUISITION: 1741 PROIOCOL 98125 REQmsmON‘ 1741
ORPHAN MEDICAL ORPHA" MEDICAL

TEST SPECIFICATION RESULT PROCEDURE TEST SPECIFICATION RESULT ”mu“15

Description Clear to slightly Conforms ORGANO- Description 0°” "° slightly. Conforms ORGANO‘
opaleseent LEI’I‘IC opalescent solution. LEPTIC
solution. Potency Report 256 nag/ml NPIC-793—D

Potency Report 510 mg/ml NPLC-793—D . (102%)“III-[GS _ . . '
(102%) 20 Imp ' total S2 0% 0 18% NPIC 793D

Impurities total §2.0% 0.36% NRC-793D ImP‘f’i‘i‘S Gum" m 146: “-13% “1079313
Impurities Gammn- RM" 1.46: 0.23% Nun-793D stfi“ B“‘>"°1“‘°“°S RRT 4313 093%
specified Butyrolactone RRI‘ 4.31: 0.1% (“I ' 15)} —

(RKI‘ = 1.6): g 05% ImP‘m‘Y A

0.5% Impurity A _ _ (Rm? 4.3):<§0.5% ‘
(RRT 4'3): éO.5% 25 Impunne-s Ind. imp. =0.1% A NPLC-793D

Impurities Ind. imp. g0.1% ‘A NPLC—‘793D “5PM“
unspecified PH Report 7.9 USP <791>PH R t 7. USP 791

“Pm 9 < > COMMENTS:
28 DAYS (25° c., 60% RH)

COMMEIIOS' 30 Formulation 2: 7.50 mglcc; Malic acid; pH 7.5
28 day“ (75 C’ 60% RH) . , ‘A: RRI‘ 1.29: 0.007%
Formulation 1: 500 mg/cc; Malic acrd; pH 7.5 RT 393: 0.008%‘A: RRT 1.30: 0.02%

RRT 3.93: 0.008%

35 TABLE 23-E

TABLE 23—C ORPHAN MEDICAL INC. DATE: 26 Jan. 1999
13911, Ridgedale Drive

ORPHAN MEDICAL INC. DATE: 26 Jan. 1999 Minnetonka, (MN) 55305
13911, Ridgedale Drive USA No: 333196
Minnetonka, (MN) 55305 40USA NO.: 333197 CERTIFICATE OF ANALYSIS

CERTIFICATE OF ANALYSIS OXYBATE SODIUM, LIQUID FORM. IDT: MCH1064—3
(28 DAYS WGE TEST) (DDE:

OXYBA'TE SODIUM, LIQUID FORM. LOT: MCH1064-3 PRUIOCOL 98126 REQUISITION: 1741
(28 DAYS CHALLENGE TEST) CODE: ORPHAN MEDICAL
PROIDCOL 98126 REQUISI'I'ION: 1741 45
ORPHAN MEDICAL TEST SPECIFICATION RESULT PROCEDURE

TEST SPECIFICATION RESULT PROCEDURE Description Clear to slightly Conforms ORGANO—
opalesoent solution. LEP'I‘IC

Description Clear to slightly Conforms ORGANO— Potency Report 360 mg/ml NPLC-793
opalescent solution. LEPTIC 50 (103%)

Potency Report 258 mglml NPR-793D Impurhies total é2.0% 0.050% NPLC-793D
(103%) Impurities Gamma- RRT 1.45: NPLC-793D

Impurities total §2.0% 0.045% NPLC-793D specified Butyrolactone 0.017%
Impurities Gammn- RKT 1.45: NRC-793D GBL—RR’I‘ 1.6 (RRI‘ - 1.6): § RRI‘ 4.17: 0.02%
specified Butyrolactone 0.016% 0.5% Impurity A
GBL-RRT 1.6 (RT = 1.6): g RRT 4,17: 0.02% 55 (RRr 4.3): :0.5%

0.5% Impurity A Impurities Ind. imp. §0.1% RRT 1.28: NPLC-793D
(RRT 4.3): §0.5% unspecified 0.006%

Impurities Ind. imp. £0196 RRI‘ 3.79: NED-793D RRT 3.79:
unspecified 0.009% 0.007%
PH Report 7.6 USP <791> PH Report 7.7 USP <791>
Challenge test Conforms to USP Conforms USP 23 61> 60 Challenge test Conforms to USP Conforms USP 23 61>(0, 1, 7, 14, 21, 28 5.8 (0, 1, 7, 14, 21, 28 5.8

days) days)

COWENTS: COMMENTS
Initial test Initial test
Formulation 2: 250 lug/cc, Malic acid; pH 7.5
THIS CERTIFICATE CORRECIS AND REPLACES CERTIFICATE
328845

65 Formulation 3: 350 mglcc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECI'S AND REPLACES CERTIFICATE
328847
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TABLE 23—F 
ORPHAN MEDICAL INC.
13911, Ridgedale Drive
Minnetonkn, (MN) 55305
USA

DATE: 21 Jan. 1999

NO.: 331345
 

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID LOT: MCH1064—3

 

 

 

FORMULATION CODE:
PROTO(I)L 98126 REQUISITION: 1741
ORPHAN MEDICAL

RESULTAT/
TEST SPECIFICATION RESULT PROCFJ3URE

Description Clear to inghtly Conforms ORGANO—
opnlescent solution. LEP‘IIC

Potency Report 363 mg/ml NPLC-793—D
(104%)

Impurities total £2.09!) 0.21% NPLC-793D
Impurities Gammn- RRT 1.46: 0.14% NPLC—793D
specified Butyrolnctone RRT 4.31: 0.05%

(RRT - 1.6): s
0.5% Impurity A
(RRT 4.3): §0.5%

Impurities Ind. imp. §0.1% 'A NPLC—793D
unspecified
PH Report 8.0 USP <791>

COMMENTS'

28 DAYS (25° C., 60% RH)
Formulation 3: 350 nag/cc; Malic acid; pH 7.5
"A: RRT 1.29: 0.009%

RRT 3.93: 0.008%

TABLE 23—6 
ORPHAN MEDICAL INC.
13911, Ridgedale Drive
Minnetonka, (MN) 55305USA

DATE: 26 Jan. 1999

NO.: 333195
 

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.
(28 DAYS CHALLENGE TEST)PROTOCOL 98126
ORPHAN MEDICAL

LOT: MCI-{106444
CODE: 1741

REQUISI'IION: 1741

 

 

 

TEST SPECIFICATION RESULT PROC-URE

Description Clear to slightly Conforms ORGANO-
opalescent solution. LEPTIC

Potency Report 461 mg/ml NPIC—793
(102%)

Impurities total §2.0% 0.065% NRC-793D
Impurities Gamma- RRT 1.45: NPIC—793D
specified Butyrolactone 0.018%
GBIrRRT 1.6 (RRT - 1.6): § RKT 4.17: 0.02%

0.5% Impurity A
(RRT 4.3): §0.5%

Impurities Ind. imp. §0.1% RRT 1.28: 0.02% NHL-793D
unspecified RRT 3.79:

0.007%
PH Report 7.5 USP <791>
Challenge test Conforms to USP Conform USP 23 <51>

(0, 1, 7, 14, 21, 28 5.8
daytz)

COMMENTS:
Initial test
Formulation 4: 450 mg/cc, Malic acid; pH 7.5THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE
328875
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TABLE 23-H

ORPI-IAN MEDICAL INC. DATE: 21 Jan. 1999

13911, Ridgedale Drive
Minnetonka, (MN) 55305
USA NO.: 331343
 

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID WT: MCH1064-4

 

 

 

FORMULATION CODE:
PRUIOCOL 98126 REQUISITION: 1741
ORPHAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO—
opalescent solution. LEP’IIC

Potency Report 454 mglml NPIC-793—D
(101%)

Impurities total §2.0% 0.40% NPIC—793D
Impurities Gamma- RRT 1.46: 0.26% NPIC-793D
specified Butyrolaotone RRT 4.31: 0.1%

(RRT - 1.6): §
0.5% Impurity A
(RRT 4.3): sow.

Impurities Ind. imp. §0.1% 'A NPIC-793D
unspecified
PH Report 7.8 USP <791>

COMMENTS:

28 DAYS (25° C., 60% RH)
Formulation 4: 450 mglcc; Malic acid; pH 7.5
'A: RRT 1.30: 0.03%

RRT 3.93: 0.008%

TABLE 23-1 
ORPHAN MEDICAL INC.
13911, Ridgedale Drive
Minnetonka, (MN) 55305USA

DATE: 26 Jan. 1999

NO.: 333194
 

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM. WT: MCI-110644

 

 

 

(28 DAYS CHALLENGE TEST) OODE:
PROIOmL 98126 REQUISITION: 1741
ORPHAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO—
opalescent solution. LEP’IIC

Potency Report 563 rug/m1 NPLC—793
(102%)

Impurities total §2.0% 0.077% NPLC—793D
Impurities Gamma- RRT 1.45: NPIC—793D
specified Butyrolactone 0.020%
GEL-RRT 1.6 (RRT = 1.6): § RKT4.17: 0.02%

0.5% Impmity A
(RRT 4.3): §0.5%

Impurities Ind. imp. §0.1% RRT 1.29: 0.03% NPR-793D
unspecified RRT 3.79:

0.007%
PH Report 7.6 USP <791>
Challenge test Conforms to USP Conforms USP 23 <51>

(0, 1, 7, 14, 21, 28 5.8
days)

COMMENTS
Initial test
Formulation 5: 550 mgloc; Malic acid; pH 75
THIS CHIIFICA’I‘E CORRECTS AND REPLACES CERTIFICATE
328883
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TABLE 235-] 

ORPI-IAN MEDICAL INC. DATE: 21 Jan. 1999

13911, Ridgedale Drive
Minnetonka, (MN) 55305
USA NO.: 331341 

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID 1.0T: MCI-I1064—4

 

 

 

FORMULATION CODE:
PROTOCOL 98126 REQUISI'IION: 1741
ORPHAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO-
opalescent solution. LEFIIC

Potency Report 561 myml NPLC—793—D
(102%)

Impurities total §2.0% 0.56% NRC-793D
Impurities Gammn- RKT 1.46: 0.31% NPLC—793 D
specified Butyrolactone RR’T 4.31: 0.2%

(RRI‘ - 1.6): g
0.5% Impurity A
(RRI‘ 4.3): 50.5%

Impurities Ind. imp. éO.1% ’A NPLC—793D
unspecified
PI-I Report 7.9 USP <791>

COMMENTS:

28 DAYS (25" C., 60% RH)
Formulation 5: 550 rug/cc; Malic acid; pH 7.5
'A: RRI‘ 1.30: 0.04%

 

 

RR'T 3.93: 0.007%

TABLE B-K

ORPI-IAN MEDICAL INC. DATE: 26 Jan. 1999
13911, Ridgedale Drive
Minnetonkn, (MN) 55305
USA NO.: 333193

CERTIFICATE OF ANALYSIS 

LOT: MCH1064—4
(XJDE:

OXYBATE SODIUM, LIQUID FORM.
(28 DAYs CHALLENGE 11:51)

 

 

 

PROTOCOL 98126 REQUISI'IION: 1741
ORPI-IAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO—
opalescent solution. IEI’IIC

Potency Report 666 mg/ml NPLC—793
(102%)

Impurities total é2.0% 0.10% NHL-793D
Impurities Gamma- RRT 1.45: NPLC—793D
specified Butyrolactone 0.025%
GBL-RRT 1 6 (RKI' - 1.6): § RRT 4.17: 0.02%

0.5% Impurity A
(RRI‘ 4.3): §0.5%

Impurities Ind. imp. §0.1% RRI‘ 1.28: 0.05% NPLC-793D
unspecified RRI‘ 3.78:

0.007%
PI-I Report 7.6 USP <791>
Challenge test Conforms to USP Conforms USP 23 <51>

(o, 1, 7, 14, 21, 28 5.8
days)

COMMENTS:
Initial test
Formulation 6: 650 rug/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECIS AND REPIACES CERTIFICATE
328885
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TABLE 23-L

ORPI-IAN MEDICAL INC. DATE: 21 Jan. 1999
13911, Ridgedale Drive
Minnetonka, (MN) 55305
USA NO.: 331335

CERTIFICATE OF ANALYSIS 

OXYBATE SODIUM, LIQUID IOT: MCH1064-4

 

 

 

FORMULATION CODE:
PRUIDCOL 98126 REQUISI'I‘ION: 1741
ORPI-IAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO-
opalescent solution. LEI’IIC

Potency Report 660 mg/ml NPIC—764
(102%)

Impurities total 5.20% 0.81% NPIC-793D
Impurities Gamma- RRT 1.46: 0.43% NPIC-793D
specified Butyrolactone RRT 4.31: 0.3%

(RRT - 1.6): §
0.5% Impurity A
(RRT 4.3): §0.5%

Impurities Ind. imp. 50.1% 'A NPIC-793D
unspecified
PH Report 7.8 USP <791>

COMMENTS:

28 DAYS (25‘ C., 60% RH)
Formulation 6: 650 mg/oc; Malia acid; pH 7.5
‘A: RKT 1.30: 0.07%

RRT 3.93: 0.007%

TABLE 23-M

ORPHAN MEDICAL INC.
13911, Ridgedale Drive
Minnetonka, (MN) 55305USA

 
DATE: 26 Jan. 1999

NO.: 333192
 

CERTIFICATE OF ANALYSIS

IDT: MG‘I1064-4
CODE:

OXYBATE SODIUM, LIQUID FORM.
(28 DAYS CHALLENGE TEST)

 

 

 

PRUIOCOL 98126 REQUISI'IION: 1741
ORPI-IAN MEDICAL

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO-
opalescent solution. LEP'IIC

Potency Report 518 mg/ml NPIC-793
(104%)

Impurities total §2.0% 0.065% NPIC-793D
Impurities Gamma- RRI‘ 1.45: NPIC-793D
specified Butyrolactone 0.018%
GBL—RR’T 1.6 (RRT - 1.6): .5. RKT 4.17: 0.02%

0.5% Impurity A
(RRT 4.3): §0.5%

Impurities Ind. imp. gum; RRT 3.79: NPIC-793D
unspecified 0.007%

RKT 5.99: 0.02%
PH Report 7.5 USP <791>
Challenge test Conforms to USP Conforms USP 23 61>

(0, 1, 7, 14, 21, 28 5.8
days)

COMMENTS
Initial test
Formulation 7: 500 mg/cc; Citric acid; pH 7.5
THIS CERTIFICATE CORRECI’S AND REPLACES CERTIFICATE
329033
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TABLE 23-N

ORPHAN MEDICAL INC.

13911, Ridgedale Drive
Minnetonka, (MN) 55305
USA

DATE: 21 Jan. 1999

NO.: 331335

CERTIFICATE OF ANALYSIS
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TABLE 23-P 
ORPHAN MEDICAL INC. DATE: 26 Feb. 1999
13911, Ridgedale Drive
Minnetonka, (MN) 55305
USA NO.: 331307 

CERI'IF'IOXIE OF ANALYSIS

OXYBATE CALCIUM LIQUID FORM. 101‘: MCHlOé4-85

 

 

 

OXYBATE SODIUM, LIQUID IDT: MCH1064-4 10 PROTOCOL 98126 CODE:
FORMULATION CDDE: ORPHAN MEDICAL REQUISITION: 1741
PROTOCOL 98126 REQUISI‘I‘ION: 1741
ORPHAN MEDICAL TESI‘ SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANO<
TESl‘ SPECIFICATION RESULT PROCEDURE 15 opalemm solution LEmC

Potency Report 508 mg/ml NPI.C-793
Description Clear to slightly Conforms ORGANO— (102%)

opaiescem 501mm LEmC Impurities total é2.0% 0.70% NPLC-793D
Potency Report 515 rug/ml NPm—793—D Impurities Ind. imp. §0.1% 'A NPILI-793D

(103%) “We?“

Impurities total 2.0% 0.38% NPm-793D 20 Egg? giggtmfl $51.4?” ”“9793 D
Impurities Gamma- RKI‘ 1.46: 0.27% NPR-793D Report:
specified Butyrolactone RKI‘ 4.31: 0.1% PH Report 7.6 USP <791>

(RRT . 1.6): §

0.5% Impurity A COMMENTS;

am .. 28.0.5..me
Impurities Ind. imp. s0.1% an 3.93: NPLC-793D .A: m {.17. 0.03% m 3247. 0.2%
unspecified 0-007% RRT 5.46: 0.01% RRT 6.37: 0.3%
PH Report 7.9 USP <791> RRT 7.04: 0.007%

RRT 1.78: Can not calculate because it interfere with a dilution sol-

COMMENTS: “1“ Pal”

28 DAYS (25" 9.. 60% RH) 3° This report summarizes the results of the above described
FormulfliiOD 71 50° “ls/cc" Citric add; PH 7-5 study and provides a summary of previous development

work which evaluated conditions other than those evaluated

in this study. The purposes of this information is to define the
TABLE 23'0 scope and limitations of the self-preserving properties of

ORPHAN MEDICAL INC DATE: 9 peb‘ 1999 35 Xyrem® oral solution for completion of patent application.
13911, Ridgedale Drive II. Summary of Results
Minnetonka, (MN) 55305 A. Preparation of various formulations of Sodium Oxy-
USA “04 330721 bate and formulations using an alternative salt of GHB.

1. Various formulations of sodium oxybate were prepared
w 40 as directed in the above Protocol. Sodium oxybate, 500LOT: MCHl064-85

CODE:
OXYBATE (JULIUM LIQUID FORM.
(28 DAYS CHALLENGE TESI’)

 

 

 

mg/cc with Malic Acid was not soluble at pH 5.0, and further
evaluation of this solution was discontinued. All other

PROTOCOL 98125 REQUIsmONi 1741 solutions were successfully prepared as dmibed.
ORPHAN MEDICAL 2. The preparation of an alternative salt of gamma-

TEST SPECIFICATION RESULT pROCEDURE 45 hydroxybutyrate was described as the calcium salt, prepared
at 500 mg/cc (or max1mum pOSSIble) With Mahc Acrd at pH

Description Clear to slightly Conforms ORGANO— 7_5_
opalescent solution IJEI’I'IC .

Challenge Test Conforms to USP Conforms USP 7.3 <51> a. The “161m“ salt 0f gamma-hydroirybutyrate was PK"
(0, 1’ 7, 14, 21 and 53 pared by Toronto Research and shipped to NeoPharm
28 days) 50 for determination of solubility and evaluation accord-

P°‘°“"Y R°P°“ 3’30;ng ””5793 ing to the Protocol. The absolute limit of solubility,
Impufifies total §2.0% 1.2% NPL0793D Without pH adjustment, was determined to be 700

Impurities ind, imp, gum .A Npuj.7931) pig/cc. The pH of this solution was 8.4. Solutions ofunspecified ower pH were more difiicult to prepare at 500 mg/cc
ImP‘mues 6mm“ m 145: “157939 55 usin Malic acid as acidulant. When H was ad'usted
s ecified Bu olactone 0013% g - - - . . P J .
P ‘3". ~ to 6.0 With Mahc ac1d, the solubilit of the calcrumReport . . . y .

PH Report 73 usp <79], oxybate was limited (longer stirring required to
Solubility study Report ‘B PR 98126 HA solubilize). The desired solution of 500 ngcc, pH 7.5

co . was prepared with Malic acid as acidulant without
him???“ Is' 60 difficulty. Appearance of the final solution was slightly
500 trig/ml cc; Malic acid; pH 7.5 YC‘HOW ID 001011 .
‘A: RKl' 1.31: 0.02% RRT 1.67: 0.008% Copies of the laboratory record for preparation of these

RRT 1.91: Interference with peak of dilution solvent cannot calculate. solutions is available.RKI‘ 3.47: 0.1% RKI‘ 3.79: 0.009% RRI‘ 3.84: 0.01% - . . .

RRT4.18: 0.06% RRrs.10: 0.008% Rlzrsss: 0.02% , 13- Mlcmbml Challenge Tcsung 0f the vmous fomula'
RRr 6.74: 0.9% m 6.90: 008% RT 7.41: 0.006% 65 110115 Parepafed by MDS NOOPharm-

‘B: Maximum solubility: 700 trig/ml no pH adjustment. The microbial challenge testing was carried as specified in
the Protocol and the following table summarizes the results
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of microbial challenge testing of various formulations of
sodium oxybate and the single calcium oxybate formulation TABLE 25-continued

prepared. Sodium and Calcium GHB Evaluation

TABLE 24 5 (103%)

'I‘es ' of Sodium and Calcium GHB Salts Calcium Impurities
oxybate Impurities Impurities (Un-

Conoentration pI-I of Solution Microbial Challenge Result 501ml” 5’0qu (Total) (Specified) sPWifh'Id) PI'I

Sodium Oxybate 10 500 mg/ca 501111ch 1.2% >0.1% 0.013% 7.3
pH 7.5 (100%) (See C of A

1. 500 mycc 7.5 (Malia acid) Pass Malia Acid Attached)
2. 250 mg/aa 7.5 (Malia acid) Pass Day 0
3. 350 mg/ca 7.5 (Malic acid) Pass Day 28 508 mglca 0.70% >0.1% 0.054% 7.6
4. 450 mg/ca 7.5 (Malia acid) Pass (102%) (See C of A)
5. 550 myaa 7.5 (Malia acid) Pass 15
6. 650 mg/aa 7.5 (Malia acid) Pass

25111590 Ins/ccha 7-5 (Cihiic acid) Pass D. Summary of Pertinent Solubility and Microbial Chal-
w lenge Data are shown in Tables 26 and 27.

500 lug/ca 7.5 Pass

20 TABLE 26

C. Short term stability evaluation of various formulations Limits of Solubilig
of sodium oxybate and a formulation of calcium oxybate. _ _ _ ,Mammum Solublllty pH of Solution Comments

Solutions were tested on day zero (preparation day) and

day 28 according to the described Protocol. The results of 25 Sodium oxybat:
the stability evaluation are summarized in Table 25 below:

 

 

 

 
 

 

 

450 mycc pH 4 (llCl) 25"
500 mg/ca pl-l 5 (HCI) 25"

TABLE 25 600 mg/cc pl-l 6(HC1) 25°
750 mg/aa pH 6.8 (I-ICl) 25°

Sodium and Calcium GHB Evaluation 750 mg/cc + pH 10.3 25"
30 1000 mg/ca pI-I (unadjusted) 65° Soluble, 25" Gel

Sodium Impurities Calcium cabal:oxybate Potency Impurities Impurities (Specified -
solution mg/ca (%) (Total) (Unspecified) GLB) pH 700 mg/cc pH 8.4 (unadjusted) 25"

500 mg/aa pI-I 6.0 25"
500 mg/cc 512 Ins/cc 0.68% 0.041% 0.027% 7.6
pH 7.5 (102%) 35Malic Acid
Day 0
Day 28 510 lug/cc 0.36% 0.33% 0.028% 7.9 TABLE 27(103% . .
250 mglaa 258 tug/)aa 0.045% 0.009% 0.026% 7.6 MW
5217': .d (103%) 40 Microbial Challenge
Dayli) 6' Concentration (Date) pH of Solution Results

Day 28 25:01:56])ca 0.18% 0.015% 0.16% 7.9 Sodium oxybate
350 mg/aa 360 lug/cc 0.050% 0.013% 0.037% 7.7 _
pH 7.5 (103%) 1337318,“: (December 7 5 (HCl) pass
Malic Acid 45 500 lug/cc (December 60 (HCl) passDay 0 199
Day 28 363 mg/ca 0.21% 0.017% 0.19% 8.0 500 mg/ca + Excipients 6.0 (Malic Acid) pass

(104%) (Xylitol) (March 1998)
450 mg/ca 461 tug/cc 0.065% 0.027% 0.038% 7.5 500 mg/cc (March 1998) 9.0 (HCI) pass (Borderline
pH 7.5 (102%) aspergillus)
Malia Acid 50 150 mg/ca (BDL 1995) 5.0 (HCl) fail (aspergillus only)
Day 0 150 mg/oa (BDL 1995) 7.0 (HCl) fail (aspergillus and
Day 28 454 nig/cc 0.40% 0.038% 0.36% 7.8 staph)

(101%) 150 mg/cc (BDL 1995) 30 (Ha) fail (aspergillus only)
550 111ch 563 rug/ca 0.077% 0.037% 0.040% 7.6 150 mg/ca (EDI. 1995) 10.3 (unadjusted) fail (aspergillus and
pI-I 7.5 (102%) staph)
Malia Acid 55 500 mg/oc (May 1998) 6.0 (Malia Acid) discontinued
Day 0 500 mg/oc (May 1998) 7.5 (Malia Acid) pass
Day 28 561 mg/ca 0.56% 0.047% 0.51% 7.9 500 mg/cc (May 1998) 9.0 (Malic Acid) discontinued

(102%) 500 nag/ca (May 1998) 7.5 (HCI) pass
650 mg/aa 666 rug/ca 0.10% 0.057% 0.045% 7.6 500 mg/ca 7.5 (Malic Acid) pass
pH 7.5 (102%) 250 myoa 7.5 (Malia Aaid) pass

Malia Acid 60 350 mg/oa 7.5 (Malia Aaid) passDay 0 450 mg/oa 7.5 (Malia Acid) pass
Day 28 660 mg/cc 0.81% 0.077% 0.73% 7.8 550 Eng/a: 7.5 (Malic Acid) pass

(102%) 650 lug/ea 7.5 (Malia Aaid) pass
500 mg/aa 518 mg/aa 0.065% 0.027% 0.038% 7.5 500 lug/ca 7.5 (Citric Acid) pass
pH 7.5 (104%) Calcium ozybateCitric Acid

Day 0 65 500 mg/cc 7.5 (Mnlic Acid) pass
Day 28 515 Eng/ca 0.38% 0.007% 0.37% 7.9 
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All of the compositions and/or methods disclosed and
claimed herein can be made and executed without undue

experimentation in light of the present disclosure. While the
compositions and methods of this invention have been
described in terms of preferred embodiments, it will be
apparent to those of skill in the art that variations may be
applied to the compositions and/or methods and in the steps
or in the sequence of steps of the method descnbed herein
without departing from the concept, spirit and scope of the
invention. More specifically, it will be apparent that certain
agents which are both chemically and physiologically
related may be substituted for the agents described herein
while the same or similar results would be achieved. All

such similar substitutes and modifications apparent to those
skilled in the art are deemed to be within the spirit, scope and
concept of the invention as defined by the appended claims.
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What is claimed is:

l. Apharmaceutical composition, consisting essentially of
an aqueous solution of 500 mg/ml sodium gamma-
hydroxybutyrate, and malic acid as a pH adjusting agent,
wherein the composition has a pH of about 7.5, and wherein
the composition is chemically stable and resistant to micro-
bial growth, and wherein the composition is free of preser-
vatives.
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0 DATA POINTS INDICATTNG LIMIT OF SOLUBILTTY 0F GHB AS A FUNCTION
OF CONCENTRATION AND pH, SEE TABLE I.

SOLUTIONS SUSCEPTIBLE TO MICROBIAL GROWTH, DESIGNATED "FAIL".
V (ALL SOLUTIONS DEMONSTRATED ACTIVITY AGAINST PSEUDOMONAS AERUGINOSA

SOME REDUCTION OF ASPERGILLUS NIGER MOLD OCCURRED IN IDAYS OF CONTACT TIME.)

SOLUTIONS RESISTANT T0 MICROBIAL GROWTH, DESIGNATED "PASS".
V RATE OF REDUTION OF MICROORGANISM COUNTS WAS SLIGHTLY HIGHER AT H 7.5 AND 6.0

THAN H 9.0. THE RATE OF REDUCTION OF FORMULATIONS AT 750mg/cc GHB RE SLIGHTLY
L0 THAN FORMULATIONS AT SIX) mg/cc GHB.)

SOLUTIONS RESISTANT TO MICROBIAL GROWTH, DESIGNATED "PASS".
0 RESULTS WERE SIMILAR FOR MALIC ACID AND HCI. TASTE VARIATIONS HAS IMPLICATIONS

FOR DEVELOPMENT OF FLAVOR SYSTEMS.

vV INDICATES pH ADJUSTMENT WTI'H HCI.

O INDICATES pH ADJUSTMENT WITH MALIC ACID.

NOTE: SOLUTIONS WITH pH AT 9.0 ARE NOT PALATABLE 0R SAFE FOR ORAL
CONSUMPTION.

FIG. I
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MICROBIOLOGICALLY SOUND AND

STABLE SOLUTIONS OF
GAMMA-HYDROXYBUTYRATE SALT FOR

THE TREATMENT OF NARCOLEPSY

RELATED APPLICATIONS

This application is a divisional of US. patent application
Ser. No. 10/194,021, filed Jul. 11, 2002, patented US. Pat.
No. 6,780,889, which is a divisional of US. patent appli-
cation Ser. No. 09/470,570, filed Dec. 22, 1999, patented
US. Pat. No. 6,472,431, which claims priority from US.
Provisional Patent Application Ser. No. 60/113,745, filed
Dec. 23, 1998, both of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates generally to the fields of
pharmaceutical compositions to be used in treatments, such
as, sleeping disorders, such as, e.g., narcolepsy (particularly
cataplexy), drug abuse, alcohol and opiate withdrawal, a
reduced level of growth hormone, anxiety, analgesia, efiects
in certain neurological disorders such as Parkinson’s Dis-
ease, depression, certain endocrine disturbances and tissue
protection following hypoxia/anoxia such as in stroke or
myocardial infarction, or for an increased level of intracra-
nial pressure or the like. The present invention particularly
relates to the field of pharmaceutical production of micro-
biologically resistant and chemically stable preparations or
solutions of gamma-hydroxybutyrate (GHB), also known as
4-hydroxybutyrate, and the sodium salt of GHB (sodium
oxybate) and other salts such as magnesium, ammonium and
calcium, e.g.

11. Description of Related Art
GHB is an endogenous compound with hypnotic proper-

ties that is found in many human body tissues. GHB is
present, for example, in the mammalian brain and other
tissues. In brain the highest GHB concentration is found in
the hypothalamus and basal ganglia and GHB is postulated
to function as a neurotransmitter (Snead and Morley, 1981).
The neuropharmaoologic effects of GHB include increases
in brain acetylcholine, increases in brain dopamine, inhibi-
tion of GABA-ketoglutarate transaminase and depression of
glucose utilization but not oxygen consumption in the brain.
GHB is converted to succinate and then metabolized via the

Krebs cycle. Clinical trials have shown that GHB increases
delta sleep and improves the continuity of sleep (Ladinsky
et al., 1983; Anden and Stock, 1973; Stock et al., 1973;

Laborit, 1973; Lapierre et al., 1988; Lapierre et al., 1990;
Yamda et al., 1967; Grove-White and Kelman, 1971; Scharf,

1985)
GHB has typically been administered in clinical trials as

an oral solution (Lee, 1977; Mamelak, 1977; Hoes, 1980;
Scharf, 1985; Scrima, 1990;Ga11imberti, 1992; Series, 1992;

Lammers, 1993). GHB treatment substantially reduces the
signs and symptoms of narcolepsy, i.e. daytime sleepiness,
cataplexy, sleep paralysis and hypnagogic hallucinations. In
addition, GHB increases total sleep time and REM sleep,
and it decreases REM latency (Mamelak et a], 1973; Yamada
et al., 1967; Bedard et al., 1989), reduces sleep apnea (Series
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et al, 1992; Scrima et al., 1987), and improves general
anesthesia (Hasenbos and Gielen, 1985).

GHB has several clinical applications other than narco-
lepsy and sleep disorders. GHB has been reported to reduce
alcohol craving, the number of daily drinks consumed, and
the symptoms ofalcohol withdrawal in patients (Gallimberti
et al., 1989; Gallimberti et al., 1992; Gessa et al., 1992).
GHB has been used to decrease the symptoms of opiate
withdrawal, including both heroin and methadone with-
drawal (Gallimberti et al, 1994; Gallimberti et al., 1993). It
has analgesic eflects that make it suitable as a pain reliever
(US. Pat. No. 4,393,236). Intravenous administration of
GHB has been reported to reduce intracranial pressure in
patients (Strong, A. 1984).A]so, administration ofGHB was
reported to increase growth hormone levels in patients
(Gerra et a1, 1994; Oyama et al., 1970).

A good safety profile for GHB consumption, when used
long term for treatment of narcolepsy, has been reported.
Patients have been safely treated for many years with GHB
without development of tolerance (Scharf, 1985). Clinical
laboratory tests carried out periodically on many patients
have not indicated organ or other toxicities (Lammers, 1993;
Scrima, 1990; Scharf, 1985; Mamelack, 1977; Mamelak,
1979; Gallimberti, 1989; Gallimberti, 1992; Gessa, 1992).
The side effects of GHB treatment have been minimal in

incidence and degree of severity, though they include sleep-
walking, enuresis, headache, nausea and dizziness (Brough-
ton and Mamelak, 1979; Mamelak et al., 1981; Mamelak et
al., 1977; Scrima et al., 1989; Scrima et al., 1990; Scharf et
al., 1985).

The pharmacokinetics of GHB have been investigated in
alcohol dependent patients (Ferrara et al., 1992) and in
normal healthy males (Palatini et al., 1993) after oral admin-
istration. GHB possesses a rapid onset and short pharmaco-
logical efiea (Ferrara et al., 1992; Palatine et al., 1993; Lee,
C., 1977; van der Bogert; Gallimberti, 1989; Gallimberti,
1992; Lettieri and Fung, 1978; Arena and Fung, 1980; Roth
and Giarman, 1966; Vickers, 1969; Lee,: 1977). In alcohol
dependent patients, GHB absorption into and elimination
from the systemic circulation were fast processes. Virtually
no unchanged drug could be recovered in the urine. There
were preliminary indications that the pharmacokinetics of
GHB might be non-linear or dose-dependent (Ferrara et al.,
1992). In the healthy volunteers study, the pharmacokinetics
of three rising GHB doses (12.5, 25, and 50 mg/kg) were
investigated. These findings indicate that both the oral
absorption and elimination processes ofGHB were capacity-
limited though the degree ofdose dependency was moderate
(Palatini et al., 1993).

Organic salts and amides of GHB have been produced to
reduce the physiological side efiects of GHB (U.8. Pat. No.
5,380,937). Magnesium and calcium salt have been pro-
duced to reduce the hygroscopic nature ofGHB or powdered
forms (U.8. Pat. No. 4,393,236; British Patent No. 922,029).
However, problems with the storage of GHB solutions still
exist. GHB degrades into gamma-butyrolactone (GBL) and
possibly other degradants in solution depending upon the pH
and other factors. Also, the contamination by microorgan-
isms in GHB solutions rapidly surpass acceptable limits, and
preservatives can adversely affect the pH and thus, GHB’s
stability. As a chronically used product which requires high
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levels of drug, the volume of a non-concentrated product
creates cost and handling issues. Thus, there is an immediate
nwd for efiective solutions of GHB that are stable to

biological or chemical degradation.

SUMMARY OF THE INVENTION

The present invention overcomes deficiencies in the prior
art by providing compositions of GHB in an aqueous
medium that are resistant to microbial growth. These com-
positions are also resistant to the uncontrolled degradation of
GHB into GBL or other substances. The compositions of the
present invention are stable compositions of GHB that
improve shelf-life; and provide a titratable formulation of
GHB for easy dose measurement. In addition, the concen-
trated solutions embodied in this invention reduce shipping
and storage requirements and allow patients to carry more
drugs for their convenience. The present invention provides
methods to heat a number of conditions treatable by GHB,
referred to herein as “therapeutic categories." Therapeutic
categories for the present invention include, but are not
limited to, sleeping disorders, drug abuse, alcohol and opiate
withdrawal, a reduced level of growth hormone, anxiety,
analgesia, effects in certain neurological disorders, such as
Parkinson’s Disease, depression, certain endocrine distur-
bances and tissue protection following hypoxia/anoxia such
as in stroke or myocardial infarction, or an increased level
of intracranial pressure or other conditions neatable with
GHB.

The invention first provides a pharmaceutical composi-
tion of GHB rendered chemically stable and/or resistant to
microbial growth in an aqueous medium. Preferred GHB
salts of the present invention include sodium, ammonium
and calcium. As used herein in certain embodiments,
“stable" may mean resistant to degradation of GHB into its
known or unknown decomposition elements. The level of
GBL that is acceptable can be up to 0.1% of the formulation
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The amount of GHB that may be mixed or dissolved into
an aqueous medium and still be resistant to microbial growth
depends upon the pH of the aqueous medium. In certain
embodiments the presence of a preservative may allow the
amount ofGHB contained in the compositions of the present
invention to be increased and still maintain resistance to

chemical degradation and/or microbial growth. In one
embodiment of the present invention, the pH of the aqueous
medium of the pharmaceutical composition is about 3 to
about 10.

In a preferred embodiment, the pH of said aqueous
medium is about 6 to about 7.5. The pH may be from about
3.0 to about 10.3, namely of about 3.0, about 3.1, about 3.2,
about 3.3, about 3.4, about 3.5, about 3.6, about 3.7, about
3.8, about 3.9, about 4.0, about 4.], about 4.2, about 4.3,
about 4.4, about 4.5, about 4.6, about 4.7, about 4.8, about
4.9, about 5.0, about 5.1, about 5.2, about 5.3, about 5.4,
about 5.5, about 5.6, about 5.7, about 5.8, about 5.9, about
6.0, about 6.1, about 6.2, about 6.3, about 6.4, about 6.5,
about 6.6, about 6.7, about 6.8, about 6.9, about 7.0, about
7.], about 7.2, about 7.3, about 7.4, about 7.5, about 7.6,
about 7.7, about 7.8, about 7.9, about 8.0, about 8.], about
8.2, about 8.3, about 8.4, about 8.5, about 8.6, about 8.7,
about 8.8, about 8.9, about 9.0, about 9.1, about 9.2, about
9.3, about 9.4, about 9.5, about 9.6, about 9.7, about 9.8,
about 9.9, about 10.0, about 10.1, about 10.2, or about 10.3,
and all pH values between each of the listed pH values, of
the aqueous media. This will produce a GHB composition
that is resistant to microbial growth as defined by the test
described herein. As used herein, the term “about” generally
means within about 10-20%.

These pH values will produce compositions resistant to
microbial growth in an aqueous medium if the amount of
GHB added, admixed, or dissolved is from above about 150

mg/ml to about 450 mg/m], namely, above about 150 mg/ml,
about 160 mg/ml, about 170 mg/ml, about 180 mg/ml, about
190 mg/ml, about 200 mg/m], about 210 mg/ml, about 220

as per the ICH guidelines for shelf-life determination, As mg/ml, about 230 mg/ml, about 240 mg/ml, about 250
used herein in certain embodiments, “resistant to microbial mg/ml, about 260 mg/m], about 270 mg/m], about 280
growth” or “resistantto microbial challenge” means that the mg/ml, about 290 mg/ml, about 300 mg/ml, about 310
formulations meet the criteria set by the Food and Drug 45 mg/ml, about 320 mg/ml, about 330 mg/ml, about 340
Adminisnation and the US. Pharmacopoeia for products mg/ml, about 350 mg/ml, about 360 mg/ml, about 370
made with aqueous bases or vehicles, which for bacteria mg/ml, about 380 mg/ml, about 390 mg/ml, about 400
means not less thana 1.0 log reduction from the initial count mg/ml, about 410 mg/ml, about 420 mg/m], about 430

at 14 days, and no increase from the 14 days count at 28 50 mg/ml, about 440 mg/ml, to about 450 mg/ml, and all
days, and for yeast and molds, no increase from the initial
calculated count at 14 and 28 days. As used herein in certain

embodiments, an “aqueous medium” may mean a liquid
comprising more than about 50% water. In certain preferred
embodiments, an “aqueous medium” may be a solution,
suspension, gel or emulsion ofGHB, with a solution ofGHB
being most preferred. Preferred gels are thixotropic gels.
Compositions that are resistant to microbial growth are
created by dissolving or mixing GHB in an aqueous medium
to a concentration or content of greater than of about 150
mg/ml GHB to the maximal solubility of GHB. The solu-
bility of GHB is up to about 750 mg/ml at room temperature
(20° C. to about 25° C.), however, heating the aqueous
medium during preparation up to 100° C. will increase GHB
solubility to at least about 1000 mg/ml. A preferred concen-
tration or content of GHB is about 500 mg/ml.
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amounts of GHB between the values listed.

At the medium to high end ofthe concentration or content

of GHB that may be dissolved or mixed in the aqueous
medium, the maximal pH that may be used is reduced at
room temperature. This is shown in FIG. 1, a graphical
presentation of acceptable formulation ranges. At a concen-
tration or content of about 450 mg/ml GHB, the pH may be
of about 3.9 to about 10.3. At a concentration or content of

about 500 mg/ml GHB, the pH may be ofabout 4.75 to about
10.3. At a concentration or content of about 600 mg/ml
GHB, the pH may be of about 6.1 to about 10.3. At a
concentration or content of about 750 mg/ml GHB, the pH
may be of about 7.0 to about 10.3. Of course, all pH and
concentration or content values in between each of the listed

pH and concentration or content values are encompassed by
the invention.

ROX 1024

CBM ofU.S. Patent No. 7,765,107

59 of 174



ROX 1024
CBM of U.S. Patent No. 7,765,107

60 of 174

Case 2:10-Cv-06108—SDW —MCA Document 1-3 Filed 11/22/10 Page 7 of 44 PagelD: 60

US 7,262,219 B2
5

Certain embodiments may be selected as sub-ranges from
these values of GHB content and aqueous medium pH. For
example, a specific embodiment may be selected as a
content of about 170 mg/ml to about 440 mg/ml GHB in an

aqueous medium, at a pH range ofabout pH 5.5 to about pH
8.7. Another example ofhow a range may be selected in an
embodiment would be the selection ofa content ofabout 155

mg/ml of GHB, which is a value between the above listed
values, to a content of about 350 mg/ml of GHB, and the

selection ofa pH range ofthe aqueous medium, such as a pH
range of about 8.87, which is a value between the listed pH
values, to a pH of about 8.93, which is another value

between the listed values of pH. A third example of ranges
that may be selected for a specific embodiment would be
selection of a single content or concentration of GHB, such

as about 200 mg/ml ofGHB, and the selection ofa pH range,
such as a pH of about 3.5 to about 8.2. A fourth example of
ranges that may be selected for a specific embodiment would
be selection of a content or concentration of GHB over a

range, such as about 300 mg/ml to about 400 mg/ml, and the
selection of a single pH value for the aqueous medium, such
as a pH of about 3. Another example of a range selected for
an embodiment may be the selection of a single content or
concentration of GHB, such as 400 mg/ml GHB, and a
single pH value of the aqueous medium, such as pH 7.7.

Other examples ofhow a range ofan embodiment ofGHB
content or concentration may be selected include a range of
GHB content or concentration from about 200 mgml to
about 460 mg/ml GHB, encompassing the ranges for GHB
described herein, and a range ofpH for the aqueous medium
may be from about pH 4.3 to about pH 7, encompassing
ranges for GHB in an aqueous medium at room temperature
described herein. Another example would be the selection of
a range of GHB content or concentration from about 153
mg/ml to about 750 mg/ml, and a pH range of about 7 to
about 9, encompassing ranges between the listed values of
GHB content and pH described herein. An example may be
the selection as a GHB concentration or content ofabout 170

mg/ml to about 640 mg/ml in an aqueous medium, at a pH
range of about pH 6.5 to about pH 7.7. Another example of
how a range may be selected in an embodiment would be a
content or concentration ofabout 185 mg/ml ofGHB, which
is a value between the listed values, to a content or concen-
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be selected fiom the values herein and as would be under-

stood by those of ordinary skill in the art, are encompassed
by the present invention.

The chemical stability of GHB is affected by pH, with
compositions of GHB in an aqueous medium with a pH
below about 6 being less eflective in maintaining the chemi-
cal stability ofGHB. Compositions with a pH ofgreater than
about 6.0 are preferred to produce chemically stable formu-
lations of GHB. Thus, a preferred range to produce chemi-
cally stable GHB would be from about pH 6 to about pH 9.
However, all concentrations or content of GHB in an aque-
ous medium, as described herein, and as would be under-

stood by those of ordinary skill in the art, may be selected
to produce compositions of the present invention.

Additionally, the ranges described above are for a com-
position at room temperature, which is defined herein as
from about about 20° C. to about 25° C., namely, about 20°
C. about 21° 0, about 22° C., about 23° C., about 24° C.,
to about 25° C. “fithin the values and ranges ofpH described
above, the ranges of concentration or content of GHB may
increase at temperatures greater than room temperature.
Thus, the maximal content or concentration of GHB in an

aqueous medium at a temperature of from about 26° C. to
about 100° C., namely about 26° C., about 27° C., about 28°
C., about 29° 0, about 30° C., about 31° C., about 32° C.,
about 33° C., about 34° C., about 35° C., about 36° C., about
37° C., about 38° C., about 39° C., about 40° C., about 41°
C., about 42° C., about 43° C., about 44° C., about 45° 0,
about 46° C., about 47° C., about 48° C., about 49° C., about
50° C., about 51° C., about 52° C., about 53° C., about 54°
C., about 55° C., about 56° C., about 57° C., about 58° C.,
about 59° C., about 60° C., about 61° C., about 62° C., about
63° C., about 64° 0, about 65° C., about 66° C., about 67°
C., about 68° C., about 69° C., about 70° C., about 71° C.,
about 72° C., about 73° C., about 74° C., about 75° C., about
76° C., about 77° C., about 78° C., about 79° C., about 80°

40 C., about 81° C., about 82° C., about 83° C., about 84° C.,

45

about 85° C., about 86° C., about 87° C., about 88° C., about
89° C., about 90° C., about 91° C., about 92° C., about 93°
C., about 94° C., about 95° C., about 96° C., about 97° C.,
about 98° C., about 99° C., to about 100° C. may be from
about 750 to about 1 g/ml, namely to about 751 mg/ml,
about 760 mg/ml, about 770 mg/ml, about 780 mg/ml, about
790 mg/ml, about 800 mg/ml, about 810 mg/ml, about 820

tration of about 750 mg/ml of GHB, at a pH range of about mg/ml, about 830 mg/ml, about 840 mg/ml, about 850
7.87, which is avalue between the listed pH values, to a pH 50 mg/ml, about 860 mg/ml, about 870 mg/ml, about 880
of about 8.91, which is another value between the listed mg/ml, about 890 mg/ml, about 900 mg/ml, about 910
values of pH. An additional example of ranges that may be mg/ml, about 920 mg/ml, about 930 mg/ml, about 940
selected for a specific embodiment would be a content or mg/ml, about 950 mg/ml, about 960 mg/ml, about 970
concentration of about 200 mg/ml of GHB at a pH of about
7 to about 8.2. Another example of ranges that may be
selected for a specific embodiment would be a content or
concentration of about 750 mg/ml to about 400 mg/ml at a
pH of about 7. Another example of ranges that may be
selected for a specific embodiment would be a content or
concentration of about 300 mg/ml to about 750 mg/ml at a
pH of about 8.5 to about 7. Another example of ranges that
may be selected for a specific embodiment would be a
content or concentration of about 400 mg/ml to about 600
mg/ml at a pH of about 9 to about 5.8. And so forth. Thus,
all ranges of pH and GHB concentration or content that can
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mg/ml, about 980 mg/ml, about 990 mg/ml, to about 1000
mg/ml. At temperatures below room temperature, the solu-
bility of GHB may decrease, and compositions at lower
temperature and solubility of GHB at the pH values and
ranges described herein are also encompassed by the inven-
tion. Additionally, differences of atmospheric pressure may
also increase or decrease the solubility of GHB within the
ranges described, and embodiments of the invention with an
increased or decreased content of GHB due to changes in
pressure are also encompassed by the invention. Of course,
it is understood that the present invention encompasses
embodiments of GHB concentration or content in an aque-
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ous medium at higher or lower temperature Within the values
described herein, such as about 980 mg/ml to about 200
mg/ml at 95° C. GHB at a pH of about 9 to about 7.5. Or
about 150 mg/ml GHB at about 17° C. at about pH 6 to about
pH 7. And so forth. Thus, all ranges ofpH and GHB content
that can be selected at various temperatures and pressures
from the values above, and as would be understood by those
of ordinary skill in the art, are encompassed by the present
invention.

In certain other embodiments of the present invention, the
pharmaceutical composition may comprise a pH adjusting or
bufiering agent. Such agents may be acids, bases, or com-
binations thereof. In certain embodiments, the acid may be
an organic acid, preferably a carboxylic acid or alphahy-
droxy carboxylic acid In certain other embodiments, the
acid is selected from the group including, but not limited to,
acetic, acetylsalicylic, barbital, barbituric, benzoic, benzyl
penicillin, boric, cafieine, carbonic, citric, dichloroacetic,
ethylenediaminetetra-acetic acid (EDTA), formic, glycero-
phosphoric, glycine, lactic, malic, mandelic, monochloro-
acetic, oxalic, phenobarbital, phenol, picric, propionic, sac-
charin, salicylic, sodium dihydrogen phosphate, succinic,
sulfadiazine, sulfamerazine, sulfapyridine, sulfathiazole, tar-
taric, trichloroacetic, and the like, or inorganic acids such as
hydrochloric, nitric, phosphoric or sulfuric, and the like. In
a preferred embodiment, the acid is malic or hydrochloric
acid. In certain other embodiments, the pH adjusting agent
may be a base selected from the group including, but not
limited to, acetanilide, ammonia, apomorphine, atropine,
benzocaine, caffeine, calcium hydroxide, cocaine, codeine,
ephedrine, morphine, papaverine, physostigmine, pilo-
carpine, potassium bicarbonate, potassium hydroxide,
procaine, quinine, reserpine, sodium bicarbonate, sodium
dihydrogen phosphate, sodium citrate, sodium taitrate,
sodium carbonate, sodium hydroxide, theobromine, thiourea
or urea. In certain other embodiments, the pH adjusting
agent may be a mixture of more than one acid and/or more
than one base. In other preferred embodiments, a weak acid
and its conjugate base are used to form a buffering agent to
help stabilize the composition’s pH.

In certain embodiments, the composition may contain one
or more salts. A “salt” is understood herein to mean certain

embodiments to mean a compound formed by the interaction
of an acid and a base, the hydrogen atoms of the acid being
replaced by the positive ion of the base. Various salts,
including salts of GHB, are also encompassed by the inven-
tion, particularly as pH adjusting or buffering agents. Phar-
maceutically acceptable salts, include inorganic acids such
as, for example, hydrochloric or phosphoric acids, or such
organic acids as malic, acetic, oxalic, tartaric, mandelic, and
the like. Salts formed can also be derived from inorganic
bases such as, for example, sodium, potassium, silicates,
ammonium, calcium, or ferric hydroxides, and such organic
bases as isopropylamine, trimethylamine, histidine, procaine
and the like. Alkali metal salts, such as lithium, potassium,
sodium, and the like may be used, preferably with an acid to
form a pH adjusting agent. Other salts may comprise ammo-
nium, calcium, magnesium and the like. In one embodiment,
a salt of GHB comprising an alkali metal may be combined
with an acid to create a composition that achieves the desired
pH when admixed with an aqueous medium. In another
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embodiment, a weak base may be combined with GHB to
create a composition that achieves the desired pH when
admixed with an aqueous solution. Ofcourse, other salts can
be formed from compounds disclosed herein, or as would be
known to one of ordinary skill in the art, and all such salts
are encompassed by the invention

In certain embodiments, excipients may be added to the
invention. An “excipien ” as used herein shall mean certain
embodiments which are more or less inert substances added

as diluents or vehicles or to give form or consistency when
the remedy is in a solid form, though they may be contained
in liquid form preparations, e.g. syrups, aromatic powders,
honey, and various elixirs. Excipients may also enhance
resistance to microbial growth, and thus act as a preserva-
tive. Such excipients include, but are not limited to, xylitol,
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, cellulose, cellulose derivatives, magnesium carbon-
ate and the like.

In certain embodiments, the pharmaceutical composition
may contain a preservative. A “preservative” is understood
herein to mean certain embodiments which are substances

added to inhibit chemical change or microbial action. Such
preservatives may include, but are not limited to, xylitol,
sodium benzoate, methylparaben, propyl gallate BP, sorbic
acid, chlorobutanol, dihydroacetic acid, monothioglycerol,
potassium benzoate, propylparaben, benzoic acid, behzalko-
nium chloride, alcohol, benzoic acid, benzalkonium chlo-

ride, benzethonium chloride, benzyl alcohol, butylparaben,
cetylpyridinium chloride, ethylenediamine, ethylpareben,
ethyl vanillin, glycerin, hypophophorus acid, methylpara-
ben, phenol, phenylethyl alcohol, phenymercuric nitrate,
propylparaben, sassafras oil, sodium benzoate, sodium pro-
pionate, thimerosal and potassium sorbate. Preferred preser-
vatives may be selected from the group comprising, but not
limited to, xylitol, sodium benzoate, methylparaben, propy-
lparaben and potassium sorbate. Xylitol is particularly pre-
ferred in certain compositions of the invention, because it
acts as an preservative and a sweetener, is a caries preven-
tative, is less laxative than other sweeteners, and is recom-
mended for diabetics.

In certain embodiments, the pharmaceutical composition
may also contain an antioxidant. An “antioxidan ” is under-
stood herein to mean certain embodiments which are sub-

stances that inhibits oxidation. Such antioxidants include,
but are not limited to, asocrbyl palmitate, butylated
hydroxyanisole, butylated hydroxytoluene, potassium met-
abisulfite, sodium metabisulfite, anoxomer and maleic acid
BP.

In certain embodiments, the pharmaceutical composition
may also contain a flavoring agent. A “flavoring agent” is
understood herein to mean certain embodiments which are

substances that alters the flavor of the composition during
oral consumption. A type of “flavoring agent” would be a
sweetener. Preferred sweeteners or flavoring agents would
be microbially non-metabolizable. Especially preferred
sweeteners or flavoring agents would be carbohydrates such
as xylitol and sorbitol. Such flavoring agents include, but are
not limited to, acacia syrup, anethole, anise oil, aromatic
elixir, benzaldehyde, benzaldehyde elixir-compound, cara-
way, caraway oil, cardamom oil, cardamom swd, cardamom
spirit, cardamom tincture-compound, cherry juice, cherry

ROX 1024

CBM 0fU.S. Patent No. 7,765,107

61 of 174



ROX 1024
CBM of U.S. Patent No. 7,765,107

62 of 174

Case 2:10—cv—06108-SDW -MCA Document 1—3 Filed 11/22/10 Page 9 of 44 PagelD: 62

US 7,262,219 B2

9

syrup, cinnamon, cinnamon oil, cinnamon water, citric acid,
citric acid syrup, clove oil, coca, coca syrup, coriander oil,
dextrose, eriodictyon, eriodictyon fluidextract, eriodictyon
syrup-aromatic, ethyl acetate, ethyl, vanillin, fennel oil,
ginger, ginger fluidextract, ginger oleoresin, glucose, glyc-
erin, glycyrrhiza, glycyrrhiza elixir, glycyrrhiza extract, gly-
cyrrhiza extract-pure, glycyrrhiza fiuidextract, glycyrrhiza
syrup, honey, non-alcoholic elixir, lavender oil, citrus
extract or oil, lemon oil, lemon tincture, mannitol, methyl
salicylate, nutmeg oil, orange-bitter-elixir, orange-bitter—oil,
orange flower oil, orange flower water, orange oil, orange
peel-bitter, orange-peel-sweet-tincture, orange spirit-com-
pound, compound, orange syrup, peppermint, peppermint
oi], peppermint spirit, peppermint water, phenylethyl alco-
hol, raspberry juice, raspberry syrup, rosemary oil, rose oil,
rose water, saccharin, saccharin calcium, saccharin sodium,

sarsaparilla syrup, sorbitol solution, Spearmint, Spearmint
oil, sucrose, syrup, thyme oil, tolu balsam, tolu balsam
syrup, vanilla, vanilla tincture, vanillin or wild cherry syrup.

Salts, excipients, pH adjusting agents such as acids, bases
and bufiering agents, flavoring agents, and other agents that
may be combined with the compositions of the present
invention, or may be used to prepare the compositions of the
present invention, are well known in the art, (see for
example, “Remington’s Pharmaceutical Sciences” 8th and

15th Editions, and Nema et al., 1997, incorporated herein in
their entirety), and are encompassed by the invention.

In certain other embodiments, the pharmaceutical com-
position comprises GHB, a pH adjusting or bufiering agent,
and an aqueous medium, wherein the components are
admixed (sequentially or simultaneously) to prepare said
pharmaceutical composition. The pH adjusting or bufiefing
agent and aqueous medium may be any described herein.

The invention also provides a method of preparing a
chemically stable and microbial growth-resistant pharma-
ceutical composition for the treatment ofa condition respon-
sive to GHB, comprising admixing GHB and a pH-adjusting
or buffering agent in an aqueous medium. In certain embodi-
ments, the method of preparing the pharmaceutical compo-
sition firrther comprises admixing a preservative with the
pharmaceutical composition. Other components, such as
flavoring agents, salts, and the like, may be added to the
composition. The pH adjusting or buffering agent, aqueous
medium, preservative, flavoring agents, salts, or other ingre-
dient may be any described herein.

In certain other embodiments, the method ofpreparing the
pharmaceutical composition comprises admixing GHB, a
pH adjusting or buffering agent, and an aqueous medium
soon before administration to a patient suspected of having
a condition responsive to GHB.

The invention also provides a method of treating any
therapeutic category of disorder responsive to GHB, com-
prising administering to a patient suspected of having such
a condition a therapeutic amount of a pharmaceutical com-
position comprising chemically stable GHB (e.g. 1-10 gms.)
in an aqueous medium resistant to microbial growth. In
certain embodiments, the method of treating a condition
responsive to GHB comprises a patient taking a first dosage
of from about 0.1 g to about 10 g, namely about 0.1, about
0.2 about 0.3 about 0.4, about 0.5, about 0.6, about 0.7,
about 0.8, about 0.9, about 1.0, about 1.1, about 1.2, about
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1.3, about 1.4, about 1.5, about 1.6, about 1.7, about 1.8,
about 1.9, about 2.0, about 2.1, about 2.2, about 2.3, about
2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8,
about 2.9, about 3.0, about 3.1, about 3.2, about 3.3, about
3.4, about 3.5, about 3.6, about 3.7, about 3.8, about 3.9,
about 4.0, about 4.1, about 4.2, about 4.3, about 4.4, about
4.5, about 4.6, about 4.7, about 4.8, about 4.9, about 5.0,
about 5.1, about 5.2, about 5.3, about 5.4, about 5.5, about
5.6, about 5.7, about 5.8, about 5.9, about 6.0, about 6.1,
about 6.2, about 6.3, about 6.4, about 6.5, about 6.6, about
6.7, about 6.8, about 6.9, about 7.0, about 7.1, about 7.2,
about 7.3, about 7.4, about 7.5, about 7.6, about 7.7, about
7.8, about 7.9, about 8.0, about 8.1, about 8.2, about 8.3,
about 8.4, about 8.5, about 8.6, about 8.7, about 8.8, about
8.9, about 9.0, about 9.1, about 9.2, about 9.3, about 9.4,
about 9.5, about 9.6, about 9.7, about 9.8, about 9.9, to about
10 grams of GHB, or as needed by the patient as would be
recognized by one of skill in the art. Of course, it will be
understood that all values in between those listed, such as
9.45 grams, 6.32 grams, etc. may be administered, and those
values are encompassed well. In preferred embodiments, the
first dose is administered within an hour of sleep. ln pre-
ferred embodiments, a second dose of GHB within the
values described above may be administered. This second
dose is administered preferably within about 2.0 to about 5.0
hrs, namely about 2.0, about 2.1, about 2.2, about 2.3, about
2.3, about 2.4, about 2.5, about 2.6, about 2.7, about 2.8,
about 2.9, about 3.0, about 3.1, about 3.2, about 3.3, about
3.4, about 3.5, about 3.6, about 3.7, about 3.8, about 3.9,
about 4.0, about 4.1, about 4.2, about 4.3,.about 4.4, about
4.5, about 4.6, about 4.7, about 4.8, about 4.9, to about 5.0
hours afler the first dose, though it may be administered at
a time outside of the preferred range.

In certain embodiments, a second pharmaceutical may be
administered with the composition of GHB. Such a second
pharmaceutical may be e.g., a stimulant administered within
the same 24 hour period as the first dose of GHB. The
stimulant may be, e.g., but not limited to, methylphenidate
or pemoline to counter the residual effects ofGHB treatment
during periods of wakefulness. In certain embodiments, the
method of treating a sleep disorder may include the discon-
tinuation of other second pharmaceuticals used to control a
sleep disorder. Such second pharmaceuticals may include,
but are not limited to, a tricyclic antidepressant.

In certain embodiments, the invention provides a method
of treating any appropriate therapeutic category of disorder,
by administration of GHB compositions of the present
invention as described above for the treatment of sleep
disorders. When GHB is used in methods of treating any
therapeutic category of disorder, the Gl-IB composition of
the present invention may be mixed with the aqueous
medium, and optionally pH adjusting or buffering agent or
other additives, by the patient or administrator soon before
consumption. The patient may prepare the composition
within a few minutes to hours before administration. Alter-

natively, one or more of the components may be premixed
for ready use. The components of the GHB composition of
the present invention, GHB, an aqueous medium, pH adjust-
ing or buffering agent, excipients, preservatives, flavoring
agents, and/or other components or additives may be stored
in a container means suitable to aid preservation Preferably,
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the container means is in the form of a set. A “set” as used

herein certain embodiments is one or more components of
the composition packaged in a container or other suitable
storage means.

The present invention also provides a set for the treatment

of a condition responsive to GHB comprising, in suitable
storage means, GHB and a pH adjusting or butfering agent.
In certain embodiments, the GHB and the pH adjusting or
buffering agent are separately packaged. In certain other
embodiments the GHB and the pH-adjusting or bufl’ering
agent may be mixed. The set may contain an aqueous
medium. In certain other embodiments, at least one com-
ponent selected from the group including, but not limited to,
GHB, the pH-adjusting or buffering agent and/or an aqueous
medium is separately packaged. In certain other embodi-
ments, at least two of the components selected from the
group comprising GHB, a pH adjusting or buffering agent
and an aqueous medium are mixed together. In some
embodiments, the set further contains a preservative. Such a
set may have one, two, or more components from the group
comprising GHB, a pH-adjusting or buffering agent, an
aqueous medium or a preservative packaged separately.
Such a set may have two or more components mixed
together. Thus, both liquid and dry formulations ofGHB and
other components may be packaged in a set for mixing
before administration, or one or more components may be
premixed and packaged together with other components, or
all the components may be premixed and packaged in a set.

It is understood that the compositions of the present
invention, including those in a set, may be dispersed in a
pharmaceutically acceptable carrier solution as described
below. Such a solution would be sterile or aseptic and may
include water, co-solvent vehicle bufi'ers, isotonic agents,
pharmaceutical aids or other ingredients known to those of
skill in the art that would cause no allergic or other harmful
reaction when administered to an animal or human subject.
Therefore, the present invention may also be described as a
pharmaceutical composition ofGHB with increased stability
in a pharmaceutically acceptable carrier solution.

Unless defined otherwise, all technical and scientific
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The axis is the concentration (mg/ml) of GHB in aqueous

solution. The region below the diagonal line [l] is the range

of GHB solubility at room temperature. Greater solubility
can be achieved, up to 1 g/ml, by heating the solution up to

100° C. Three solutions were adjusted with HCl and were

susceptible to microbial growth (A). Two solutions were pH
adjusted with malic acid and were resistant to microbial

growth (0). Of these two solutions, the one at pH 6

contained xylitol as an excipient. Three solutions were pH
adjusted with hydrochloric acid and were resistant to micro-

bial growth (A). One solution was not pH adjusted and was
susceptible to microbial growth (*).

DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

I. Formulations of Gamma-Hydroxybutyrate

A. Microbial Growth and Gamma-Butyrolactone Forma-
tion

The present invention arises fiom the discovery ofchemi-

cally stable and microorganism resistant formulations of

GHB in an aqueous medium, preferably a solution, and the

eflicacy ofthese formulations in the treatment of therapeutic

categories of disorders, such as narcolepsy and other sleep
disorders. Specifically, GHB is prepared at a concentration

greater than about 150 mg/ml in an aqueous medium, up to

the limits of GHB’s solubility or retention in an aqueous
medium, to produce the compositions of the present inven-
tion.

The maximum solubility of GHB is atfected by the pH of
the aqueous medium. At about pH 4, the maximum amount

of sodium-GHB that can be dissolved is about 450 mg/ml.

The value of pH that is conducive to GHB solubility
increases, as is shown at FIG. 1, so that the minimal pH that

will dissolve 750 mg/ml GHB was found to be about pH 6.8.
This is shown in Table 1.

 

45

terms used herein have the same meaning as commonly TABLE 1

understood by one of ordinary skill in the art to which this Limits of Sodium we Solubili
invention belongs. Also as used herein, the term “a” “an” or

‘ e” is understood to include the meaning “one or more”. 11) SOfIium Oxybatf _
Although any methods and materials similar or equivalent to 50 A Mmmum S°lublmy pH °f S°hm°n “‘1me

those described herein can be used in the practice or testing 2 :33 males pg ‘2 (Hg) :2". . . 111 cc °

ofthe present invention, the preferred methods and matenals D 600 mace 5H 6 gel; 25,
are now described 13 750 mg/cc pH 6.8(HC1) 25°

55 F 750 mg/cc+ pH 10.3_ 25:
BRIEF DESCRIPTION OF THE DRAWINGS G 1°°° “‘8’“ PH ““11““ g: Eff”,

The following drawings form part of the present specifi-
cation and are included to further demonstrate certain

aspects ofthe present invention. The invention may be better
understood by reference to one or more of these drawings in
combination with the detailed description of specific
embodiments presented herein.

FIG. 1. The Range of Gamma-Hydroxybutyrate’s Resis-
tance to Microbial Growth and Chemical Stability in Aque-
ous Solution. The ordinate is the pH of solutions of GHB.

60

65

The pH ofthe aqueous medium also atfects the resistance

of the composition to microbial growth at about 500 myml
GHB. GHB at this concentration in an aqueous medium that

is between about pH 5 and pH 9 is resistant to microbial
growth, with compositions at about pH 6 to about pH 7.5
being particularly resistant to microbial growth. However, at
concentrations of GHB greater than about 750 mg/ml above
about pH 7.5, the resistance to microbial growth is reduced.
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13 14
This is shown at Table 2.

TABLE 2

Microbial Challegge Data Summg

ID Microbial
H Sodium Oxybate Concentration pH of Solution Challenge Result

I 750 mg/ca 7.5 (HCl) pas
J 500 mg/cc 6.0 (HCl) pas
K 500 mg/ca + Exaipients 6.0 (Malia Acid) pass

(Xylitol)
L 500 mg/ca 9.0 (HCl) pass (borderline aspergillus)
M 150 mg/cc (BDL 1995) 5.0 (HCl) fail (upergl'llus only)
N 150 mg/cc (BDL 1995) 7.0 (HCl) fail (aspergillu: & staph)
O 150 mg/oc (BDL 1995) 3.0 (HCl) fail (aspergillus only)
P 150 rug/cc (BDL 1995) 10.3 (unadjusted) fail (aspergl'llus and staph)
Q 500 mg/oc 6.0 (Malia Acid) discontinued
R 500 mg/oc 7.5 (Malia Acid) pas
S 500 mg/oc (May 1998) 9.0 (Malic Acid) discontinued
T 500 mg/oc (May 1998) 7.5 (HCl) pass’
U Others: 200 mg/co—SOO mg/ac 5.0—9.0 pending

'pass is generally defined as:

For Category 1C Products

25
Other pH adjusting or bufl'ering agents may be selected.
Agents that adjust pH that are selected on this basis will
undergo a taste testing study. However, any pH adjusting
agent disclosed herein or as would be known to one of

Bmfim N“ less ‘11“ 1-0 10% ”dudim from the initial °°ut 3‘ ordinary skill in the art is contemplated as being useful in the14 days, and no increase from the 14 days' count at 28 . . . . .invention. Of course an salt flavorln a en excr 1en or
days. : y : g g P

Yeast and Molds: No increase from the initial calculated count at 14 and 3° other pharmaceutically acceptable addition described herein
28 days' or as would be known to one of ordinary skill in the art is 

The data from Table 1 and Table 2 are graphically shown

in FIG. 1. The concentration of GHB in the composition,
when evaluated in relationship to the pH, aflects the resis-

tance of the GHB composition to microbial challenge.
Compositions of GHB at or below 150 mg/ml are poorly
resistant to microbial challenge from a pH range ofabout pH
3 to about pH 9. However, concentrations of GHB of greater
than about 150 mg/m], up to about 1000 mg/ml of GHB, are
believed to be suitably resistant to microbial contamination
at these pH ranges.

The chemical stability of GHB is affected by pH. Accord-
ingly, the method for preparing GHB, as described herein,
particularly as disclosed in the specific examples, varies
with pH. GBL begins to form if the pH is about 6 or less.
Compositions with a pH of greater than about 6.0 are
preferred to produce chemically stable formulations of

GHB. Thus, a preferred range to produce chemically stable
GHB would be from about pH 6 to about pH 9. However,
any pH or range of pH values where a clinically acceptable

amount of GBL is produced is also contemplated as being
preferred, and is encompassed by the present invention. The
range of GBL could be regulatorily broadened with avail-
ability of suflicient toxicological data.

In certain embodiments of the invention, a pH-adjusting
agent may be added to the composition. The choice of a pH
adjusting agent may affect the resistance to microbial chal-
lenge and/or the stability of GHB, as measured by the
reduction in assayable GHB. Compositions of GHB, pH
adjusted with malic acid are resistant to both microbial
growth and chemical degradation ofGHB, and are preferred.
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contemplated as being useful in the invention.

Any of the above formulations may be prepared and/or
packaged as a powdered or dry form for mixing with an
aqueous medium before oral administration, or they may be
prepared in an aqueous medium and packaged After mixing
with an aqueous medium, preferrably to prepare a solution,
these formulations are resistant to both microbial growth and
chemical conversion ofGHB to GBL, thereby increasing the
shelf-life of therapeutic formulations of GHB in an aqueous
medium. These formulations then provide an easily titrat-
able liquid medium for measuring the dosage of GHB to be
administered to a patient. Additional embodiments of the
composition and methods of preparation are described
below and in the examples.

B. Pharmaceutical Compositions

1. Pharmaceutically Acceptable Carriers

Aqueous compositions of the present invention comprise
an effective amount of GHB dissolved or dispersed in a
pharmaceutically acceptable carrier and/or an aqueous
medium. The phrases “pharmaceutically or pharmacologi-
cally acceptable” refer to molecular entities and composi-
tions that do not produce an adverse, allergic or other
untoward reaction when administered to an animal, or a
human, as appropriate.

As used herein, “pharmaceutically acceptable carrier”
includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and
agents for pharmaceutical active substances is well known in
the art. Insofar as any conventional media or agent is
incompatible with the active ingredient, its use in the thera-
peutic compositions is not appropriate. Supplementary com-
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patible active ingredients can be incorporated into the com-
positions. For human administration, preparations should
meet sterility, pyrogenicity, general safety and purity stan-
dards as required by the Food and Drug Administration
(FDA).

The GHB may be lyophilized for more ready formulation
into a desired vehicle where appropriate. The active com-
pounds may be formulated for parenteral administration,
e.g., formulated for injection via intravenous, intraarterial,
intramuscular, sub-cutaneous, intralesional, intraperitoneal
or other parenteral routes. The preparation of an aqueous
composition that contains a GHB agent as an active com-
ponent or ingredient will be known to those ofskill in the art
in light of the present disclosure. Typically, such composi-
tions can be prepared as injectables, either as liquid solutions
or suspensions. Solid forms suitable for using to prepare
solutions or suspensions upon the addition of a liquid prior
to injection can also be prepared; and the preparations can
also be emulsified.

The pharmaceutical forms suitable for injectable use
include sterile aqueous solutions or dispersions; formula-
tions including, e.g., aqueous propylene glycol; and sterile
powders for the extemporaneous preparation of sterile
injectable solutions or dispersions. In all cases the form must
be sterile and must be fluid to the extent that easy syring-
ability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the
contaminating action of microorganisms, such as bacteria
and fungi.

Solutions of the active compounds as free acid or phar-
macologically acceptable salts can be prepared in water
suitably mixed with hydroxypropylcellulose and/or a phar-
macueutically acceptable surfactant. Dispersions can also be
prepared in glycerol, liquid polyethylene glycols, and mix-
tures thereofas well as in oils. Under ordinary conditions of
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storage and use, these preparation may best contain a 40
preservative to further prevent the growth of microorgan-
isms.

A GHB composition of the present invention can be
formulated into a composition in a neutral or salt form. Such 45
salts can be formed from any of the acids and bases
described herein particularly depending on the particular
GHB or GHB salt used, or as would be known to one of

ordinary skill in the art.

The carrier can also be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol,
or the like), suitable mixtures thereof, and vegetable oils.
The proper fluidity can be maintained, for example, by the
use of a substance, such as lecithin (e.g. a coating), by the
maintenance of the required particle size in the case of
dispersion and by the use of surfactants. The prevention of
the action of microorganisms can be brought about by any
of the preservatives desribed herein, or as would be known
to one of ordinary skill in the art, including various anti-
bacterial and antifungal agents, for example, parabens, chlo-
robutanol, phenol, sorbic acid, thimerosal, and the like. In
many cases, it will be preferable to include isotonic agents,
for example, sugars or sodium chloride. Prolonged absorp-
tion of the injectable compositions can be brought about by
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the use in the compositions of agents delaying absorption,
for example, aluminum monostearate.

Sterile injectable solutions are prepared by incorporating
the active compounds in the required amount in the appro-
priate solvent with, various ofthe other ingredients enumer-
ated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the
various sterilized active ingredients into a sterile vehicle
which contains the basic dispersion medium and the
required other ingredients from those enumerated above. In
the case of sterile powders for the preparation of staile
injectable solutions, the preferred methods of preparation
are vacuum-drying and freeze-drying techniques which
yield a powder of the active ingredient plus any additional
desired ingredient from a previously sterile-filtered solution
thereof. The preparation of more, or highly, concentrated
solutions for direct injection is also contemplated, where the
use of DMSO as solvent (although DMSO may not now be
a permitted human drug) is envisioned to result in extremely
rapid penetration, delivering high concentrations of the
active agents to a small area.

Upon formulation, solutions will be administered in a
manner compatible with the dosage formulation and in such
amount as is therapeutically effective. The formulations are
easily administered in a variety ofdosage forms, such as the
type of injectable solutions described above, but drug
release capsules and the like can also be employed.

For parenteral administration in an aqueous solution, for
example, the solution should be suitably buffered if neces-
sary and the liquid diluent first rendered isotonic with
sufficient saline or glucose. These particular aqueous solu-
tions are especially suitable for intravenous, intramuscular,
subcutaneous and intraperitoneal administration. In this con-
nection, sterile aqueous media which can be employed will
be known to those of skill in the art in light of the present
disclosure. For example, one dosage could be dissolved in 1
ml of isotonic NaCl solution and either added to 1000 ml of

fluid or injected at the proposed site of infusion, (see for
example, “Remington’s Pharmaceutical Sciences” 15th Edi-
tion, pages 1035-1038 and 1570-1580). Some variation in
dosage will necessarily occur depending on the condition of
the subject being treated. The person responsible for admin-
istration will, in any event, determine the appropriate dose
for the individual subject.

The active GHB may be formulated within a therapeutic
mixture to comprise about 100 to about 10,000 milligrams
per dose. Multiple doses can also be administered.

In addition to the compounds formulated for parenteral
administration, such as intravenous or intramuscular injec-
tion, other pharmaceutically acceptable forms include, e.g.,
tablets or other solids; liposomal formulations; time release
capsules; and any other form currently used, including
cremes, which then may be admixed with an aqueous
medium for oral administration.

One may also use nasal solutions or sprays, aerosols or
inhalants in the present invention. Nasal solutions are usu-
ally aqueous solutions designed to be administered to the
nasal passages in drops or sprays. Nasal solutions are
prepared so that they are similar in many respects to nasal
secretions, so that normal ciliary action is maintained. Thus,
the aqueous nasal solutions usually are isotonic and slightly
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buffered to maintain a pH of 5.5 to 6.5, though other pH
ranges disclosed herein the specific examples, such as pH 3
to about pH 9, or pH 6 to about 7.5, are contemplated. In
addition, preservatives, similar to those used in ophthalmic
preparations, and appropriate drug stabilizers, if required,
may be included in the formulation. Various commercial
nasal preparations are known and include, for example,
antibiotics and antihistamines and are used for asthma

prophylaxis.
The perferred oral formulations may include such nor-

mally employed excipients, as, for example, pharmaceutical
grades ofxylitol, mannitol, lactose, starch, magnesium stear-
ate, sodium saccharin, cellulose, magnesium carbonate and
the like. These compositions can take the form of solutions,
suspensions, tablets, pills, capsules, sustained release for-
mulations or powders to be admixed with an aqueous
medium. In certain defined embodiments, oral pharmaceu-
tical compositions will comprise an inert diluent or assimi-
lable edible carrier, or they may be enclosed in hard or soft
shell gelatin capsule, or they may be compressed into
tablets, or the GHB may be packaged separately from or in
combination with the excipients, salts, flavorings or any
other components described herein, to be admixed with an
aqueous medium for oral or injectable formulations, or they
may be incorporated directly with the food (Le. a beverage)
of the diet.

For oral therapeutic administration, the active compounds
may be incorporated with excipients and used in the form of
tablets, buccal tablets or tabs, troches, capsules, elixirs,
suspensions, syrups, wafers, and the like, to be admixed with
an aqueous medium. Such compositions and preparations
should contain at least 0.1% of active compound. The
percentage of the compositions and preparationsmay, of
course, be varied and may conveniently be between about 2
to about 75% of the weight of the unit, or preferably between
25-60%. The amount of active compounds in such thera-
peutically useful compositions is such that a suitable dosage
will be obtained.

The tablets, troches, pills, capsules and the like may also
contain the following: a binder, nutural as gum tragacanth,
acacia, cornstarch, or gelatin or synthetic as polyvinyl
acetate; excipients, such as dicalcium phosphate;sa disinte-
grating agent, such as com starch, potato starch, alginic acid
and the like; a lubricant, such as magnesium stearate; and a
sweetening agent, such as sucrose, lactose or saccharin may
be added or a natural or synthetic flavoring agent. When the
dosage unit form is a capsule for admixing with a specific
volume of an aqueous medium, it may contain, in addition
to materials of the above type, a liquid carrier. Various other
materials may be present as coatings or to otherwise modify
the physical form of the dosage unit. For instance, tablets,
pills, or capsules may be coated with sugar, natural or
synthetic polymers, or both. A syrup or elixir may contain
the active compounds, sucrose as a sweetening agent, a
preservative, a dye and/or a flavoring.

Additionally, any excipient, salt, acid, pH-mediating,
adjusting or buffering compound or agent, flavoring, solu-
tion, solvent, dispersion, glycerol, glycol, oil, antibacterial
and antifungal agents, antibiotics and antihistamines, bind-
ers, disintegrating agents, lubricants, sweetening agents, or
any other additive or ingredient from those enumerated
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above or in the examples, or in any pharmaceutically accept-
able composition or carrier described herein, or as would be
known by one of skill in the art, is contemplated for use in
aqueous mediums or solid forms of the GHB compositions
ofthe invention. One or more of these compositions may be
packaged with GHB or packaged separately from GHB prior
to consumption. Ifpackaged separately, useful compositions
of GHB may be obtained by mixing GHB with the other
components with an aqueous medium prior to consumption.
Such components may be packaged in a set, described
below.

2. Sets

Therapeutic sets of the present invention are sets com-
prising GHB. Such sets will generally contain, in suitable
container, a pharmaceutically acceptable formulation of
GHB. The set may have a single container, or it may have
distinct container for each component, or distinct container
for various combinations of components.

When the components of the set are provided in one or
more liquid formulations, the liquid formulation is an aque-
ous medium, with a sterile aqueous solution being particu-
larly preferred. The GHB compositions may also be formu-
lated into a syringeable composition. In which case, the
container means may itself be a syringe, pipette, vial,
ampule or other such like apparatus, from which the formu-
lation may be applied to an infected area of the body,
injected into an animal, or even applied to and mixed with
the other components of the set.

However, the components of the set may be provided as
dried powder(s). When reagents or componems are provided
as a dry powder, the powder can be reconstituted by the
addition of a suitable solvent. It is envisioned that the

solvent may also be provided in another container means.

The container means will generally include at least one
via], test tube, flask, bottle, pouch syringe or other container
means, into which the GHB formulation or components
thereof are placed, preferably, suitably allocated. The sets
may also comprise a second container means for containing
a sterile, pharmaceutically acceptable buffer or other diluent.

The sets of the present invention will also typically
include a means for containing the vials in close confine-
ment for commercial sale, such as, e.g., injection or blow-
molded plastic containers into which the desired vials are
retained.

Irrespective of the number or type of containers, the sets
of the invention may also comprise, or be packaged with, an
instrument for assisting with the injection/administration or
placement of the GHB composition within the body of an
animal. Such an instrument may be a drinking cup, syringe,
pipette, or any such medically approved delivery vehicle.

11. Methods of Treatment with the GHB Compositions
Because GHB has been shown to be effective in treating

narcolepsy and sleep disorders (Lee, 1977; Mamelak, 1977;
Hoes, 1980; Scharf, 1985; Scrima, 1990; Gallimberti, 1992;
Series, 1992; Lammers, 1993), reducing alcohol craving and
alcohol withdrawal symptoms, (Gallimberti et al., 1989;
Gallimberti etal., 1992; Gessa et al., 1992), reducing opiate
withdrawal symptoms (Gallimberti et a], 1994; Gallimberti
et al., 1993), reducing pain (US. Pat. No. 4,393,236),
reducing innacranial pressure in patients (Strong, A. 1984),
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and increasing growth hormone levels in patients (Gerra et

al, 1994; Oyama et a1., 1970), the formulations ofthe present
invention are also contemplated to be useful in the treatment

of any of these disorders or conditions in patients. GHB has
also been used alone as a narcotic in patients with a terminal
carcinomatous state. GHB has been used with other anal-

gesics, neuroleptics, or with a subliminal barbiturate dose
for use as an anesthesia. GHB has been used in closed

cranio-cerebral trauma and as a soporific (U.S. Pat. No.
5,380,937). The inventors contemplate the use of the GHB

compositions of the present invention as a narcotic, hyp-

notic, or as a soporific. The inventors also contemplate the
use of the GHB compositions of the present invention in

combination with analgesics, neuroleptics or barbiturates for

use as an anesthesia. The GHB compositions of the present

invention may be prepared and administered by any of the

means described herein, particularly those described in the

section “Pharmaceutical Compositions” and the examples,
or by any means as would be known to those of skill in the
art.

The following examples are included to demonstrate

preferred embodiments of the invention. It should be appre-

ciated by those of skill in the art that the techniques
disclosed in the examples which follow represent techniques

10

15

20

25

20

with particular formulations and/or preservatives. The
inventors have converted patients currently enrolled in a

GHB open-label trial to a liquid solution composed ofGHB,
malic acid, and water—that is diluted with water immedi-

ately prior to oral administration.

The need for a liquid solution dosage form is further
evidenced by the range of doses being used in a subsequent

GHB open-label trial. Three sizes ofpouches were prepared

for the GHB open-label trial: 1.5 grams, 3.0 grams, and 4.5
grams. The initial dose for all patients in the GHB open-label

trial was 6 grams of GHB nightly in divided doses. Dosage
adjustments were permitted in the first two weeks of the trial

as indicated for intolerance or lack of eflicacy. The investi-
gator was permitted to decrease the dose ofGHB to 3 grams

or 4.5 grams, or increase the dose to 7.5 grams or 9 grams
nightly. Afier two weeks, further dosage adjustments were
made if clinically indicated.

Thirty-five patients had their dose increased, and 16
patients had their dose decreased. Patients in the lowest dose

group were disproportionately female and weighed 15 kg

less than patients in the other two groups. Current dosing
levels are noted below:

TABLE 3
 

 

 

discovered by the inventor to function well in the practice of 30

the invention, and thus can be considered to constitute Dosing LevelsintheGHB Open—Label Trial
preferred modes for its practice. However, those of skill in ——_—

the art should, in light of the present disclosure, appreciate 1.5 3.0 4.5 6.0 7.5 9.0

that many changes can be made in the specific embodiments 35 Total gram gram gram gram gram gram
which are disclosed and still obtain a like or similar result

without departing from the spirit and scope ofthe invention. Number of 95 0 4 10 39 12 30
Patients

40 Per Cent of 100% 0% 4% 10% 41% 13% 32%EXAMPLE 1 Patients

Preferred Embodiments
To achieve these individualized doses, it has been neces-

XYREM"M Clinical Trials 45 sary to provide a combination of difi‘erent dose strengths.

The inventors developed a liquid formulation composed

of GHB, xylitol, and preservative in water (XYREMm).

Subsequent instability of the preservative in this formulation

and a desire to initiate clinical trials in a timely manner led

to a change in the formulation to a foil pouch. One clinical
trial utilized a twin-pouch dosage form, with one side (pouch

l) of the foil packet containing GHB and the other side

(pouch 2) containing the flavoring agents (Xylitol, [NF];
Malic Acid, NF;

Patients were instructed to open the twin-pouch with a

scissors, empty the contents into a dosing cup, add 2 ounces

of water, snap the lid on the dosing cup, shake to dissolve,
and drink the entire contents of the cup. Clinical trials

conducted by the inventors have been performed using the
twin-pouch dosage form.

However, the inventors have continued development of a
liquid solution and have now overcome inherent problems

50

55
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This complexity would be very diflicult to achieve with a

marketed product. In addition, a month’s supply of twin-

pouches is quite bulky. A liquid formulation allows for arse
in dosing adjustment with one dosage form. In addition

“child-resistant” packaging has been developed with the
liquid formulation.

A number of patients have also complained about the

flavor with the twin-pouches. As follow-up the inventors
sent questionnaires to participants in the inventors’ clinical

trial, and performed taste testing in normal volunteers. The

questionnaire responses, taste testing results, and the clinical

experience in narcolepsy patients of the study administrator

have all confirmed that unflavored solutions were accept-
able.

The concentration and volume of the GHB solution that

the patient administers will be the same irrespective of

whether it is dissolved from the pouch or diluted from the
liquid This is illustrated in Chart 1 and Table 4:
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consuming unheated preparations, higher concentrations of

GHB in aqueous medium may also be made, up to 1000

CHART 1 mE/ml'
Comparison of Liquid Solution to Twin-Pouch

_iquidSolution- 3 g GHB(6—)

dilute with water to
2 ounces

_win-Pouch-3 g GHB_onepouch)

dissolve in water -
2 ounces

   l l
administer solution administer solution

3 g in 60 mL 3 g in 60 mL

TABLE 4

Comparison of Liguid Solution to Win-Pouch

 

20

II. Microbial Testing

The inventors used a three factor analysis involving pH,
concentrations of GHB and the pH adjuster used. As seen in

FIG. 1, and Table 2, unacceptably low resistance to micro-

0bial challenge was seen at 150 mg/ml GHB at pH 3, 5, 7, and
9.0, using HCl as the pH adjusting agent. 150 mg/ml GHB

at pH 10.3 without a pH adjusting agent also proved
unacceptably resistant to microbial challenge. Borderline

s acceptable microbial preservativeness was seen in a solution

pH adjusted with BC] at 500 mg/m] GHB at pH 9. At a

concentration of 500 mg/ml at pH 6.0 or 7.5, adjusted with

either malic acid or HCl, and 500 mg/ml at pH 9.0 adjusted

with HCl, the formulation is very effective in a microbial
challenge test. The inventors contemplate that a concentra-

tion of greater than about 150 mg/ml of GHB, up to the
maximal solubility in aqueous solution of GHB, will be

suitably resistant to microbial challenge from about pH 3 to25

Twin-Pouch Liquid Solution pH 10.3. Preferably, the aqueous medium will contain a

Amount of GHB 3 grams (1 pouch) 3 grams (6 mL) pH—adjusting or buffering agent.
Inactive Components malic acid malic acid _

xylitol III. Gamma-Butyrolactone Degradation Range1111' fla . . . .

1:2,?“ “"230, V0: 30 GBL begins to form if the pH rs about 6 or less With the
Final Concentration 50 mg/mL 50 mg/mL‘ formulation tested thus far.
Final Volume 60 mL 60 mL

‘Final concentration outside the range of the most stable formulation. This
formulation strength may be only stable at short periods of time such as
48 hours. The twin pouch version could be solubilized at a. a concentration
within the preferred range of pH and GHB concentration for longer term
storage.

Apart from the elimination of the sweetener (xylitol) and
flavoring, the two formulations result in identical solutions.

Conclusions

The concentration and volume of the GHB solution that

the patient administers is the same irrespective of whether it
is dissolved from the pouch or diluted from the liquid. Either
method may be used to produce acceptably stable solutions
of GHB.

EXAMPLE 2

Preferred Embodiments

Self Preserving Formulations of
Gamma-Hydroxybutyrate Summary of Formulation

Studies—Liquid XYREM"M

1. Maximum Solubility Range

As seen in FIG. 1 and Table 1, the solubility of GHB
varies with pH levels at room temerature (25° C.). Addi-
tional amounts of GHB can be solubilized in a gel if heat is
applied, in which case a 1000 mg/ml concentration can be

achieved. The inventors contemplate that though the con-
centrations or contents of GHB shown in FIG. 1 and Table

1 are preferred for use, due to the ease of preparing and

35
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A. Liquid Formulation Development

The objective of these experiments was to develop a

commercial formulation for sodium gamma hydroxybutyric
acid. The initial formulation for sodium gamma hydroxy-

butyric acid (GHB) was intended to be an aqueous liquid

formulation containing 150 mg/mL GHB, preservatives and
flavoring agents. To develop this formulation, studies were
conducted to establish the: solubility ofthe drug in water and

as a function of pH, type and concentrations of suitable

preservatives, type and concentrations of flavor ingredients,
and stability of the formulations.

1. Solubility

The feasibility of preparing formulations containing 150
mg/mL of GHB at pH 3, 5 and 7 was established. Solutions

containing 150 mg/mL GHB were prepared The initial pH
was greater than pH 7.5 and the final pH was adjusted to 3,
5 or 7 with hydrochloric acid. The solutions were observed

for precipitation and assayed by HPLC for GHB content.

The results showed that no precipitation was observed and

the drug concentration was found to be 150 mg/mL by
HPLC. This information was used as the basis for additional

formulation development studies.
2. Preservatives

Preservative elfectiveness studies were conducted to iden-

tify a suitable preservative for the GHB liquid formulation.
The following formulations shown in Table 5 were prepared
and tested using Staphylococcus attreus (ATCC #6538),

Pseudomonas aeruginosa (ATCC #9027) and Aspergillus
niger (ATCC #16404).
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TABLE 5

Liglid Formulations Used in Preservative Effectiveness Testing

Formu- Sodium Methylparsben Potassium 5
lation pH Benzoate Propylparnhen Sorhate Control

1 3 X
2 5 X
3 7 X
4 3 X 10
5 5 X
6 7 X
7 3 X
8 5 X
9 7 X

10 3 X 151 1 5 X
12 7 X
13 no pH X

adjustment

20
The preservative used in each formulation is marked with

an X. The results showed that formulations #3, 4, 6 and 9
reduced all three challenge microorganisms by >99.99% in

24

TABLE 6-continued 

Ligi_rid Formulations Used in Informal Stabilig Progam

 Chemical 1 2 3 4 5

Benzoate
Methyl- 0.36 gm 0.36 gm
paraben
Propyl- 0.04 gm 0.04 gm
puaben
GHB 30 gm 30 gm 30 gm 30 girl 30 gm
Xylitol 40 gm 40 gm 40 gm 40 gm 40 gm
Water q.s. 200 mL 200 mL 200 mL 200 mL 200 mL
Initial pH 8.68 8.68 9.30 7.75 7.75
Formulation 3.01 5.00 3.00 2.98 4.98
Adjusted pH 

The formulations were packaged in 125 mL, amber PET
bottles with safety lined child—resistant caps and stored
upright and inverted at 60° C., 40° C./75% relative humidity
(RH) and 25° C160% relative humidity. Samples were
removed hour the stability chambers after 1, 2 and 3 months
and assayed by high performance liquid chromatography

48 h of contact time. Formulations #1, 5 and 7 reduced all

three challenge microorganism by >99.99% in 7 days of 25
contact time. Formulations #2, 8, 10, 11, 12 and 13 did not

reduce Aspergillus niger mold to >99.99%, although some
reduction occurred in 7 days of contact time. Controls #10,
11, 12 and 13 demonstrated activity against Pseudomonas

(HPLC) for GHB content. Appearance and pH were also
monitored.

Table 7 shows the results for the 3 month time point.
Samples stored at 60° C. changed color but samples at all
other conditions remained unchanged in color.

The pH of all formulations migrated upward over the- 30

aerugmolilzi. three month stability period 60C. The percent increase in pH
3' Sta 1 ty . . from initial to 3 months, was greater for the formulations
Based on the results of the preservative effectiveness which were initially adjusted to lower values.

ffssl‘mé fir“ ”Edam“ “if.” ”I???” “film ‘esung‘ For example, the migration opr in formulations 1,3 and
a e s ows e comp051 lon o e ormu a mm. 35 4 (adjusted down to pH 3) were 21—30 percent across all

TABLE 6 conditions in three months. The migration of pH in formu—
lations 2 and 5 (adjusted down to pH5) were 42—12 percent

Liguid Formulations Used in Informal Smbilig Program across all conditions in 3 months. Maintenance of pH

Chemical 1 2 3 4 5 40 becomes important for long term storage since preservatives
are known to degrade in formulations haVlng pH levels

£030“ 0-4 8m 0-4 8'“ above approximately pH 6.
0 e

Sodium 1.0 gm Additionally, development of flavor systems to mask the
negative taste of perservatives is difficult.

TABLE 7 

Results of Liquid Formulation Informal Stability Study at Three Months

 

25° C./ 25° C./ 40° C./ 40" CJ
Formulation # 60% RH 60% RH 75% RH 75% RH 60" C.

(See Table 6) Attribute Upright Inverted Upright Inverted Upright

1 % t - 0 100.7 101.6 101.2 NA NA

Potassium pH 3.63 3.64 3.84 3.82 3.91
Sci-bate (pH3) Appearance clear, clear, clear, clear, clear, light
at 3 months colorless colorless colorless colorless yellow
storage
2 % t - 0' 102.1 105.0 104.0 102.0 99.6
Potassium pH 5.21 5.28 5.55 5.56 5.61
Sorbate (pH5) Appearance clear, clear, clear, clear, clear, light

colorless colorless colorless colorless brown
3 % t - 0 102.4 104.1 99.1 102.6 97.0
Sodium pH 3.60 3.74 3.78 3.75 3.79
Benzoate (pH3) Appearance clear, clear, clear, clear, clear,

colorless colorless colorless colorless colorless
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TABLE 7-continued

26

 

Results of Liggid Fommlation Informal Stabilitl Study at Three Months

 

25° C./ 25° C./ 40° C./ 40° C./
Formulation # 60% RH 60% RH 75% RH 75% RH 60° C.
(See Table 6) Attribute Upright Inverted Upright Inverted Upright
4 % t a 0 101.5 102.7 100.6 101.2 93.7
4 Methyl & pH 3.63 3.71 3.81 3.80 3.83
Propyl Parabense Appearance clear, clear, clear, clear, clear,
(pH3) colorless colorless colorless colorless colorless
5 % t - 0 103.1 105.8 101.9 103.1 95.6
4 methyl & pH 5.22 5.55 5.55 5.56 5.60
Propyl Prabens Appearance clear, clear, clear, clear, clear, light
([3115) colorless colorless colorless colorlm yellow

"/o GHB att - 0 percent of label claim
“initial time (t - 0)

4. Liquid Formulation Organoleptic Testing

Based on the above stability data and preservative efl'ec—
tiveness testing, a pH 5 formulation containing potassium
sorbate was selected as the primary base formulation for

flavor system development and organoleptic testing. A pH 3
formulation containing potassium sorbate was selected as
the back-up formulation.

B. Dry Powder Formulation Development

Developing a flavor system for the primary and back—up
liquid formulations proved to be difficult and a decision was
made to develop a dry powder formulation for reconstitution
with water before consumption. This approach removed the
need for a preservative system, the requirement to adjust pH
to levels below pH6, and allowed the development of a
suitable flavor system.

1. Dry Powder Formulation Organoleptic Testing

To develop a flavor system for the powder formulation,
several parameters were evaluated. The flavor attributes of a
GHB solution was characterized by a professional sensory
panel. A mimic base containing similar sensory properties as
a GHB solution for flavor system was developed. Generally
Recognized As Safe (GRAS) excipients for flavor system
development were selected Ditferent excipients (flavorings,
sweeteners, acidulants and flow agents) in the mimic base
were screened. Three flavor systems for the focus group test
were selected. A preferred flavor system was optimized
based on comments obtained from the focus group testing.
This final formulation with GHB was optimized.

Based on the above activities, the following formulations
in Table 8 were selected for stability studies:

TABLE 8

Comgsition of Protow Dry Powder Formulation

 
Composition

Ingredient (grams) Purpose

GHB 3 Active
Xylitol 5.5 non-cariogenic sweetener
Malic acid 0.2 Acidulant
Flavor 1 0.2 Flavor ingredient
Flavor 2 0.04 Flavor ingredient
Silicon Dioxide 0.03 Flow enhancer
(Cab-O—Sil ®)
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2. Dry Powder Formulation Stability

A study was initiated to evaluate the stability of the above

prototype formulation in two types of foil packages (high
and moderate moisture resistant) as well as the stability of

GHB alone in one type of foil package (high moisture

resistant). Table 9 shows the Lots that were placed on

stability. The foil packages were a high moisture resistant

pouch and a moderate moisture resistant pouch. The study
protocol, Table 10, required the samples to be stored at

40:2° C./75:5% relative humidity for six months, and
25:2° C160:5% relative humidity for 12 months. Table 11

shows the tests, methods, number of packets/test and speci-
fications for the study.

TABLE 9 

Dry Powder Informal Stability Study Package Composition

Manufacuue Package

 
Lot Number Date Configuration Special Continents

SPO #8018 A Oct. 6, 1995 Foil Packa Moderate moisture

resistant pouch.
SPO #8018 B Oct. 6, 1995 Foil Packet Highest moisture

protection pouch.
SPO #8018 C Oct. 6, 1995 Foil Packet Drug substance only.

Highest moisture

protection pouch.
 

TABLE 10

m Powder Informal Stability Study Protocol

Stabili TimeinMonths

3 6 9

 

Storage Conditions 0 1 N 12 
40 :2° C./75% :5%RH X X X X
25:2"C./60%:5%RH X X C C R R R
 

X a Samples to be tested
C - Contingency Samples
R - Reduced testing; assay and H20 only
RH - Relative Humidity
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TABLE 11

Drv Powder Informal Stability Tests and Spgifications

PM 5
Test Method Test Specification Limits

Appearance Visual Use HPLC White to ofllwhite free
Dry Material flowing powder
Appearance Visual Use HPLC Cloudy, elf-white solution
Reconstituted with visible particulates 10
Material
Rate of Visual Use HPLC Material should dissolve
Dissolution completely in five min

with mixing
Odor Olfactory Use HPLC Characteristic Lemon/Lime

odor 1 5
Assay: GHB HPLC 3 90.0%—110.0%
Assay: Malic HPLC Use HPLC 90.0%—110.0%
Acid
hnpurities/ HPLC Use HPLC Not more than 1% for any
Degradants individual impurity/degra-

dant and Not more than 3%

total impurity/degradants 2°
Vacuum Leak Visual 3 No Appearance of Leakingtest
pH USP <791> Use HPLC For Information
Moisture Karl Fisher 3 Report Value - to be

determined
2 5

After two months at 40:2° C./75:5% relative humidity,
the potency (% label claim) of Lots SPO 8018A and SPO
8018B was less than 94.0%, the lower limit of the specifi-
cation, whereas Lot SPO 8018C showed no loss in potency. 30
Lots 8018A and 80188 showed approximately 96% poten-
cies after 2 months at 25° C.:2° CJ65%:5% relative

humidity. Lot SPO 8018C again showed no loss in potency
at this lower storage condition.

3. Appearance
Afier 2 months at 40° C.:2° C./75%:5% relative humid-

ity, Lots SPO 8018A and SPO 8018B showed significant
melting, whereas Lot 8018C showed no melting. Lots SPO

8018A and SPO 8018B also showed partial melting after 2 40
months at 25° C.:2° C.,/65%:5% relative humidity. Lot
SPO 8018C again showed no evidence of melting at this
lower storage condition.

Based on the physical changes in state observed during 45
the stability studies, it was apparent that a solid state
interaction between GHB and the excipient blend had
occurred. Since xylitol made up the majority ofthe excipient
blend, it was assumed that xylitol was the primary source of
the drug-excipient interaction. An alternative hypothesis was 5°
also proposed, based on the possibility that the package was
mediating the interaction between GHB and xylitol. Three
studies were initiated to test these hypotheses.

4. Stability of GHB Solids in a Set Container-System 55
In the first study, the samples that were stored at 2512°

C./60:5% relative humidity were transferred to glass vials
and then stored at 4012° C./7:5% relative humidity. In the
second study, mixtures of GHB and xylitol were gently
rubbed between sheets of different types of foil packaging. 60
The mixtures were observed for changes in physical appear-
ance. In the third study, different mixtures of GHB and
xylitol were prepared. Differential Scanning Calorimetry
(DSC) thermograms were then done to look for changes in 55
the thermograms. The results of these studies are summa-
rized below.

35

28

Transfer to Glass: Samples of Lot 8018A and Lot 8018C

that were previously stored at 2512° CJ60:5% relative

humidity were transferred to amber screw cap vials and
stored at 4012° C./75:5% relative humidity. Analyses simi-
lar to those shown in Table 6 were done. After I month, the

potency of Lot 8018A was 94.6% whereas the potency of
Lot 8018C (GHB only) was 100%. In addition, Lot 8018A

also showed evidence of melting. The results supported the
hypothesis that GHB and xylitol were interacting in the solid
state and the interaction appeared to be independent of

packaging.

Foil Study: Mixtures of GHB and xylitol were placed

between folded sheets of several different foil packaging
materials. Slight adhesion ofthe mixed granules with the foil

lining was observed for all of the foils examined. No direct
evidence of melting was observed, however, even when

excessive force was applied to the outer foil surfaces. This
data suggests that the packaging material was not respon-

sible for the solid state interaction observed during the
stability studies.

DSC thermographs were obtained for samples of GHB/
xylitol containing GHB:xylitol mixtures of 33:66, 45:55 and
55 percent 45 respectively. The scans were conducted at a

scan rate of 10° C./min. The thermograms showed that the

sample containing GHB:xylitol 33:66 showed a broad

endothermic transition starting at 35° C. -40° C. Samples

with higher ratios ofGHBzxylitol also showed broad endot-
hermic transitions that started at temperatures of 45° C.-50°

C. The changes seen in the thermograms supported the

hypothesis that a solid state interaction may be occurring
between GHB and xylitol that resulted in low potencies for

formulations containing mixtures of these two agents.

As a result of the changes seen in the DSC thermograms
for different mixtures of GHB2xylitol, a study was initiated

to investigate the stability of a formulation containing GHB:

xylitol excipient blend 55:45. A formulation containing
GHB:xylitol excipient blend 33:66 was used as a control

sample. The formulations were packaged in glass vials and

stored at 50° C., 4012° C./75:5% relative humidity and
2512° C./60:5% relative humidity. The appearance and

potency of the formulations were monitored through analy-
ses of stability samples. The stability study also showed
potency losses after 1 month at 40° C.:2° CJ75% 1.5%

relative humidity with both the 50/50 GHBzxylitol ratio as
well as the original 33/66 ratio formulation. Partial evidence
of melting was also observed in both formulations.

Studies with mixtures of GHBzxylitol excipient blend
indicated that the mixture was incompatible in the solid
state. However, when prepared as an aqueous solution, these
mixtures were chemically compatible. Using this informa-
tion, a decision was made to package the GHB formulation
in dual pouches; one pouch containing GHB alone and the
other containing a mixture of xylitol and the other flavor

ingredients. The formulation will contain equal amounts of
GHB and the excipient blend. This product will be prepared,
packaged, and may be checked for stability.
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EXAMPLE 3

The Pharmacokinetics of Gamma-Hydroxybutyrate

I. Study Objectives
The objective of this study was to assess the pharmaco-

kinetics of GHB after oral administration oftwo consecutive

single doses of GHB (3 g/dose; patients generally ingested
the first dose of this medication prior to bedtime and the
second dose from 2.5 to 4.0 h later) to narcoleptic patients
who are maintained on a chronic regimen of GHB.

11. Study Design
This pharmacokinetic study was conducted as an open-

label, single-center investigation in 6 narcoleptic patients.
The study design is summarized as follows:

TABLE 12

Screening/Washout=> Treatment/Blood Sampling=> Follow-up 

(l or more days to
dosing; washout, at
least 8 11

(Two 3 g GHB oral doses, 4 h (\Vrthin 48 h afier
apart; 21 blood samples) last blood sample)

Narcoleptic patients, 18 years of age or older, who vol-
unteered for this study were screened at least one day prior
to the treatment phase. Each patient was determined to be in
stable health and evaluated for the presence of narcolepsy,
defined for the purposes of this example as one or more
years of medical history of narcolepsy as evidenced by a
recent nocturnal polysomnogram (PSG) and a valid score
from a Multiple Sleep Latency Test (MSLT).

Patients maintained on GHB were allowed to participate.
These patients had been weaned from antidepressants, hyp-
notics, sedatives, antihistamines, clonidine, and anticonvul-

sants though a stable regimen of methylphenidate (imme-
diate release or sustained release) was allowed Each patient
passed a pre-study physical examination (which included
hematology, blood chemistry, urinalysis, and vital signs
measurements) prior to the commencement of the treatment
phase.

Before oral administration of the first GHB dose, an
indwelling catheter was placed in an arm vein and a baseline
blood sample was collected. Each patient then ingested a 3
g dose of GHB before bedtime. Another 3 g GHB dose was
administered 4 h after the first dose. Twenty—one sequential
blood samples were collected over 12 h (starting at 10 min
alter the first dose and ending at 8 h after the second dose).
Upon completion of the treatment phase, a follow-up physi-
cal examination which included the mwsurement of vital

signs was performed on each patient within 48 h after the
last blood sample. A detailed description of the trial meth-
odology is presented in Section IV.

III. Inclusion Criteria

Patients were included in the study if they: had signed an
informed consent prior to beginning protocol required pro-
cedures; had not participated in such a study at an earlier
date; were willing and able to complete the entire study as
described in the protocol; were 18 years of age or older at
study entry; had not taken any investigational therapy other
than GHB within the 30-day period prior to screening for
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this study; had an established diagnosis of narcolepsy for at
least one year with documentation from a qualified labora-
tory by a nocturnal polysomnogram (PSG) and a Multiple

Sleep Latency Test (MSLT) which demonstrated mean sleep
latency to be less than 5 min and REM onset in at least 2 of

5 naps; had not been diagnosed with uncontrolled sleep
apnea syndrome, defined as a sleep Apnea Index of 5 or an
Apnea Hypopnea Index (AHI) greater than 10 per hour or
any other cause of daytime sleepiness; and were fiee of any
medication for their narcolepsy (including hypnotics, seda-
tives, antidepressants, antihistamines, clonidine, and anti-
convulsants) other than GHB and methylphenidate (IR or
SR). Patients admitted to this study if they were not expe-
riencing unstable cardiovascular, endocrine, gastrointestinal,
hematologic, hepatic, immunologic, metabolic, neurologi-
cal, pulmonary, and/or renal disease which would place
them at risk during the study or compromise the protocol
objective; did not have neurological or psychiatric disorders
(including transient ischemic attacks, epilepsy, or multiple
sclerosis) which, in the investigator‘s opinion, would pre-
clude the patients‘ participation and completion of this
study; did not have a current or recent (within one year)
history of alcohol or drug abuse; did not have a serum
creatinine greater than 2.0 mg/dL, abnormal liver function

tests (SGOT or SGPT more than twice the upper limit of
normal, or serum bilirubin more than 1.5 times normal).
Female patients were entered into the study if they were
either post-menopausal (i.e. no menstrual period for a mini-
mum of 6 months), surgically sterilized or provided evi-
dence of effective birth control. Females of childbearing
potential must agree to continue to use an IUD, diaphragm,
or take their oral contraceptives for the duration of the study.

Female patients of childbearing potential must have a nega-
tive pregnancy test upon entry into the study.

IV. Trial Methodology

A time and events schedule is presented in Table 12.

A. Screening Period/Washout

Six narcoleptic patients who were chronically being
treated with GHB were recruited to participate in this
pharmacokinetic study. The screening period was at least
one day prior to the treatment phase. During the screening
period each patient completed the following procedures for
the assessment of their physical condition: medical history
evaluation; physical examination evaluation; clinical labo-
ratory evaluation; inclusion criteria review. Each patient’s
GHB and methylphenidate regimen also were recorded on
an appropriate case report form (CRF). The investigator also
ensured that there was at least an 8-hour washout period for
GHB prior to the treatment.

B. Treatment Period/Blood Samples Collection

All patients were hospitalized from approximately four
hours prior to first GHB dosing (around 6 pm.) until the end
of the treatment period (around 10 am. the next morning).
Patients are their dinner at the clinical research unit soon

afier arrival and fasted until breakfast next morning. At least
three hours elapsed between the completion of dinner and
the administration of the first GHB dose. An indwelling
catheter was placed in an arm vein of each patient for blood
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sampling at approximately 30 min and l h before the first
GHB dose and a baseline blood sample (5 mL) was col-
lected.

The first GHB dose (3 g) was administered at around 10
pm. Dosing of individual patients were staggered The
second GHB dose was administered at 4 h after the first

GHB dose (i.e. immediately after the 4 h blood sample). The
exact dosing times in each patient were recorded on appro-
priate CRF pages. Blood samples (5 mL each) were col-
lected through the indwelling catheter into heparinized tubes
at 0.2, 0.4, 0.6, 0.8, 1, 1.5, 2, 3, 4, 4.2, 4.4, 4.6, 4,8, 5, 5.5,

5, 7, 8, 10, and 12 h after the first GHB dose. Blood samples
were processed according to the procedures described
herein. Patients were monitored for adverse experiences
throughout the study according to the specific procedures.

C. Follow-Up

Follow-up occurred within 48 h after the last blood
sample had been collected. An abbreviated physical exami-
nation which included vital signs measurement was per-
formed. Adverse experiences and concomitant medication
use, if any, were assessed. Any ongoing adverse experiences
and clinically important findings in a patient were followed
to the investigator’s and/or sponsor's satisfaction before the
patient was discharged fiom the study.

D. Methods of Assessment

1. Medical History

The medical history was recorded during the screening
period. The history included gender, age, race, height, prior
reaction to drugs, use of alcohol and tobacco, history and
n’eatment, if any, of cardiovascular pulmonary, gastrointes-
tinal, hepatic, renal, immunologic, neurological, or psychi-
atric diseases and confirmation of inclusion criteria.

2. Physical Examination

Physical Examination included body system review as
well as measurement of body weight and vital signs and a
neurological examination.

3. Vital Signs

Vital signs measurements included recording of blood
pressure, heart rate, respiration, and body temperature.

4. Clinical Laboratory

All clinical laboratory tests were performed at a local
laboratory. The laboratory tests and analysis were required
of each patient included: hematology, including hemoglo-
bin, hematocrit, red blood cell count, white blood cell count

and differential; fasting blood chemistries included blood
urea nitrogen (BUN), uric acid, glucose, creatinine, calcium,
phosphorus, total protein, albumin, sodium, potassium,
SCOT (AST), SGPT (ALT), alkaline phosphatase, lactate
dehydrogenase (LDH), and total bilirubin; midstream catch
urinalysis included specific gravity, pH, protein, occult
blood, ketones and glucose by dipstick determination as well
as a microscopic examination of urine sediment for RBC,
WBC, epithelial cells or casts or crystals; and a urine
pregnancy test, if applicable. Any laboratory parameter that
was out of range and considered clinically significant
excluded the patient fiom participation in this study. The
investigator would provide an explanation of all observa-
tions that were significantly outside the reference range.
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5. Concomitant Medication

The continued use of a fixed dose of methylphenidate
immediate release or sustained release (IR or SR) is accept-
able. The methylphenidate regimen was recorded on the
appropriate case report form.

6. Adverse Experiences

An adverse experience are any undesirable event experi-
enced by a patient or volunteer whether or not considered
drug-related by the investigator. An undesirable event can
be, but is not limited to, subjective symptoms experienced
by a patient or, objective findings such as significant clinical
laboratory abnormalities. Adverse experience is considered
synonymous with the term “adverse event”.

The investigators report in detail all adverse experiences
and symptoms that occurred during or following the course
of trial drug administration for up to 2 days. Included in the
description was the nature of the sign or symptom; the date
of onset; date or resolution (duration); the severity; the
relationship to trial treatment or other therapy; the action
taken, if any; and the outcome.

A serious adverse experience is defined as one that is fatal,
life threatening, permanently disabling, or which results in
or prolongs hospitalization. In addition, overdose, congeni-
tal anomaly and occurrences of malignancy are always
considered to be serious adverse experiences. An unex-
pected adverse experience is one not previously reported.

Any serious or unexpected adverse experience (including
death) due to any cause which occurs during the course of
this investigation, whether or not it is related to the inves-
tigational drug, was reported within 24 h by telephone or
facsimile. Appropriate authorities were to be informed if the
serious or unexpected adverse experience, in the opinion of
inventors, was likely to afi'ect the safety of other patients or
volunteers or the conduct of the trial.

7. Clinical Supplies-Study Medication

Formulation: Unit 3 g GHB doses (Lot PKl) were
obtained from Orphan Medical. Each unit dose comprised
twin foil pouches: one pouch containing GHB and the other
containing a flavor excipient blend. (Table 8 formulation)

Labeling: The clinical supplies for individual patients
were packaged in separate containers. Each container
included two unit doses, i.e. two twin-pouches. Clinical
supplies for eight patients (including those for two replace-
ment patients) were delivered to the investigator. Foil twin-
pouches were identified with a two-part label.

Dose Administration: The investigator or designee pre-
pared the oral solution for dosing within 30 min prior to the
first oral administration to individual patients. The contents
of one twin-pouch was emptied into a dosing cup to which
two ounces of water were added. After replacing the lid of
the dosing cup, it was gently shaken to dissolve the GHB and
excipient in water. The GHB solution was ingested in its
entirety. Likewise, the second GHB dosing solution was
prepared in the same manner and was ingesting in its entirety
at 4 h after the first GHB dose.

Investigational Drug Accountability: At the conclusion of
the study, all clinical supplies were accounted for on the
drug accountability form and unused drug supplies were
returned for proper disposition.
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8. Determination of Plasma GHB Concentrations

Plasma samples were analyzed for GHB by the Depart-
ment of Bioanalytical Chemistry (Covance (previously
known as Hazelton Corning), Madison, Wis.) A gas chro-
matographic method with mass selective detection (GC-
MSD) was used in the analysis.

9. Data Management and Analysis
Data Base: An EXCEL data base (spreadsheet) was con-

stricted from data recorded on Case Report Forms (CFR)
and plasma GHB concentration data sets received from
Covance (Corning Hazleton). Each entry in the EXCEL
spreadsheet was checked against the CRFs and any data
entry error found was corrected.

Pharmacokinetic Analysis: Pharmacokinetic parameters
were determined for individual sets of plasma GHB con-
centration vs. time data using the non-compartmental rou-
tine in WinNonlin Version 1.1. The peak GHB concentra-
tions (gum) and the times of their respectively occurrences
(tmx) were observed values. Terminal half-life (T1,2) was
obtained by log-linear regression analysis of the terminal
phase of concentration vs. time curves. The area under the

curve (AUC,,,) and the area under the first moment curve
(AUMCW) were calculated by the linear trapezoidal rule up
to the last determined concenn‘ation and included extrapo-
lated areas to time infinity. Apparent oral clearance (CL/F)

was calculated as Dose/AUCW. Volume of distribution
(V2]F) was determined by taking the ratio between CUF and
7», (elimination rate constant). Mean residence time (MRT)

was estimated from the ratio between AUMCMfandAUCW.
Safety Analyses: Results of physical examinations, vital

signs, clinical laboratory data were summarized in tabular
form and presented by patient number. Adverse events also
were tabulated in a similar fashion.

10. Results

Patient and Study Accountability: Six narcoleptic patients
were enrolled and all six completed the study in its entirety.

Protocol Compliance: There were no inclusion criteria
violations. All patients admitted into the study met the study
entrance requirements and completed the screening phase at
least one day before the treatment phase.

All six patients took non-study medications in addition to
methylphenidate and GHB doses because none of their
concomitant medications (Synthyroid, Premarin, Lovastatin,
Flovastatin, furosemide, potassium, hydrochlorothiazide,
lansoprazole, and verapamil) were on the exclusion list
(which included hypnotics, sedatives, antidepressants, anti-
histamines, clonidine, and anticonvulsants). Adverse expe-
rience probes, vital sign measurements, and essentially all
pharmacokinetic blood samples were performed at protocol
specified times; the few deviations in blood sampling times
should not have any impact on the outcome of the study
since actual blood sampling times were used in the phar-
macokinetic analysis.

The diagnosis of narcolepsy for at least one year in each
patient was verified by a nocturnal polysomnogram (NSG)
and a Multiple Sleep Latency Test (MSLT) conducted at a
qualified laboratory. Five patients have been maintained on
GHB nightly for over 10 years and one patient has been
receiving GHB nightly for two years. One patient (Subject
101) also had multiple sclerosis; however, the attending
physician, judged that it would not interfere with the objec-

10

15

20

25

30

35

40

4s

50

55

60

65

34

tive of this study. A few of the screening clinical laboratory
results marginally fell outside the reference range but none
was considered by the attending physician to be clinically
significant.

Exposure to Study Drug: All patients ingested the two
GHB doses as scheduled (immediately prior to bedtime).
The GHB doses per kg body weight ranged from 26.4 to
52.4 mg/kg.

Plasma GHB Concentration Profiles: It was noted that, in

certain cases, (Patients #103, and #106), plasma GHB con-
centrations did not decline from the first CM, to zero
concentration at h 4. Upon achievement of the second Cm”,
the semi-logarithmic plots ofconcentration versus time data
in Patients #102, #103, and #105 exhibited a convex decline
profile. Such a decline pattern suggested non-linear phar-
macokinetics. The highest plasma GHB concentration
observed in the study was 125.0 ug/mL which occurred in
Subject 101 after the second 3 g GHB dose.

Pharmacokinetic Parameter Estimates: The mean (:SD)
showed that maximum GHB concentrations (CM, were
62.82274 pg/mL and 91.21256 ug/mL for the first and
second GHB doses, respectively. The corresponding mean
observed times to maximum concentrations were 40:6 and

36:7 min afier the first and second GHB doses, respectively.

The mean AUCW was 17732::4603 ug/mLh. The mean
CL/F was 4.221 mL/min/kg and the mean Vz/F was 307196

mL/kg. The mean MRTWwas 249:56 min. The mean GHB
Tm, estimated by linear regression of log[C] vs. time data
of the terminal phase of the second GHB dose was 53:19
min.

Adverse Experiences: No adverse experiences were
reported in the study.

Follow-up Safety Assessments: Inspection of screen and
follow-up physical examination results per individual
patient did not identify any changes attributable to GHB.

11. Discussion

To the inventors' knowledge, the level of GHB in human
systemic circulation has not been reported in the literature.
Hence, baseline (0 h) plasma samples were analyzed for
GHB concentrations. The GC-MSD method used in the

present study had a limit of quantification (LOQ) of 7.02
pg/mL and analysis of the baseline plasma samples showed
the endogenous levels of GHB are below this sensitivity
limit. This finding was confirmed by adding known amounts
ofGHB (5, 10, and 25 pg per mL ofplasma) to blank human
plasma samples and subjected these samples to GC-MSD
analysis. This method of standard addition allowed an
estimation of the endogenous GHl B level in human plasma
which was found to average about 2.02 pg/mL, (i .e. approxi-
mately 2/9 ofthe Limit Of Quantitation (LOQ) for a validated
assay. Hence, the endogenous GHB level was not subtracted
from exogenous GHB concentrations prior to pharmacoki-
netic analysis.

Values of mean tmu (~40 min afier dosing) and t1,2 (~35
min) suggest that the GHB solution administered to narco-
leptic patients in this study was readily absorbed and rapidly
eliminated. In 3 out of 6 patients the drug was essentially
gone from the systemic circulation by h 4 after the first GHB
dose whereas in the remaining three patients residual GHB
levels of ~15 pg/mL was still detected at h 4.
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The convex nature of the decline of plasma GHB con-
centrations in three patients after achievement of the second

Cmx indicated that elimination of GHB from the systemic
circulation in these three patients is capacity limited. Nev-

ertheless, it should be noted that plasma GHB concentra-

tions were no longer detectable by h 6 after the second GHB

dose (10 h after the first GHB dose). The mean apparent oral
clearance found in this study was 4.2:].0 mL/min/kg and

appeared to be comparable to the apparent oral clearance of

53:22 mL/min/kg reported in the literature for a group of
alcohol dependent patients who were administered a dose of

50 mg/kg (Ferrara, 1992). While it appeared that the GHB

dose (ranging from 26.4 to 52.4 mg/kg with a mean of 36.5
mg/kg) in the present study was lower than the comparison

GHB dose (50 mg/kg) administered to the alcohol dependent

patients (Ferrara, 1992), it should be noted that each patient
in the present study was administered two consecutive GHB
doses at four-hour interval and residual GHB levels were

detected in three out of six patients immediately prior to the
second GHB dose. The GHB pharmacokinetic non-linearity
in alcohol dependent patients easily can be observed fi'om
the apparent oral clearance which increased to 8,114.8

mL/min/kg when the GHB dose is reduced to 25 mg/kg dose
(Ferrara, 1992). In the present study, the non-linearity was
less obvious because each narcoleptic patient received two
consecutive fixed 3 g doses regardless of body weight.

The mean elimination half-life of GHB in the six narco-

leptic patients was determined to be 53:19 min, longer than

that in alcohol dependent patients after a 50 mg/kg GHB
dose (Ferrara, 1992). The lengthening of GHB elimination

half-life observed in this study partially was caused by the
wider spacing in sampling time points. However, capacity
limited elimination of this drug in some of the narcoleptic
patients also could have contributed to this prolongation.

GHB appears to have a shortcoming in that its elimination
from the body is capacity limited in some patients when the
drug is administered at a fixed regimen of 3 g twice nightly
at four-hour interval. However, flour a therapeutic perspec-
tive, GHB offers an advantage in the treatment ofnarcolepsy
because by the time a patient wakes up in the morning (i.e.
8 to 10 h after the first GHB dose), all GHB, including that
from the second dose, will have been eliminated from the

systemic circulation. GHB was also well tolerated by nar-
coleptic patients in this study. No adverse experience was
reported.

12. Conclusions

The capacity limited elimination kinetics was observed in
three out of six patients who had been administered two
consecutive 3 g oral doses of GHB, 4 h apart. From a
pharmacokinetic perspective, dividing the nightly GHB dose

into two portions and administering the two portions to
narcoleptic patients at a 2.5- to 4-h interval was rational
because the elimination half-life of GHB was short (<1 h).
The pharmacokinetic profiles ofGHB in narcoleptic patients
who had been receiving this agent nightly for years appeared
to be comparable to those in alcohol dependent patients
(Ferrara, 1992).
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EXAMPLE 4

Sodium Oxybate Formulation Study

1. Study Objectives
This example described ways that sodium oxybate may be

prepared and tested for stability to determine preferred
formulations. Various formulations of sodium oxybate in
water were prepared under different conditions of mixing
and with addition of selected acidulents at multiple pH
levels (Neo-Pharm Laboratories, Blainville, Quebec).
Selected formulations were placed on real time and accel-
erated stability. Earlier studies have demonstrated that deg-
radation products are formed in acidic conditions and that
antimicrobial eflectiveness is limited at high pH. Therefore
several acidulents across a range of 60-90 were evaluated.

11. Study Design-Part l
The following experimental work is designed to be per-

formed in two stages. Initial studies were conducted to
evaluate the impact of conditions of formulation, pH and
acidulent on the resultant levels of impurities, specified and
unspecified, and potency of sodium oxybate. Sodium oxy-
bate was prepared (MDS Neo-Phann Laboratories, Quebec
Canada), under different conditions of mixing and with
addition of selected acidulents at multiple pH levels. These
formulations of sodium oxybate acidulent were then tested.

A. Preliminary Studies
1. Formulations Description
All formulations were prepared at a concentration of 500

mg/cc of sodium oxybate in water. Three acidulents (HCl,
malic acid, and phosphoric acid), were selected and tested at
pH 6.0, 7.5 and 9.0.

2. Method of Formulation

Solutions, were prepared using the described methods:
a. Rapid Mix Method
Sodium oxybate was dissolved in water and concentrated

acidulent was added immediately without temperature con-
trol. Temperature of solution was monitored and recorded
prior to and during addition of acidulent. The time of
equiliberation to room temperature was also recorded. After
the solution reached ambient room temperature, it was
filtered through a 10 um filter.

b. Cool Mix Method:

Sodium oxybate was dissolved in water. Acidulent was
diluted to 10% and slowly added. The solution was cooled
by water with jacket or ice bath. Monitor and record the
temperature of the solution was monitored and recorded
during addition of acidulent. The time of equilibrium from
room temperature was also recorded. The preferred maxi-
mum temperature should be maintained at less than 40° C.
The solution was filtered through a 10 um filter.

c. Reverse Order of Addition:
Acidulent was added to water and cooled to room tem-

perature. The sodium oxybate was dissolved in the diluted
acidulent solution. The temperature of solution was moni-
tored and recorded during addition of sodium oxybate. The
solution was filtered through a 10 um filter.

d. Sodium Oxybate Control
Sodium oxybate was dissolved in water to a concentration

of 500 mg/cc with no added acidulent. The final pH was
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recorded and the solution was filtered through a 10 pm

(micron or micrometer) filter.

3. Solution Data:

Data was recorded for each solution which included 1)

date of preparation 2) date of analysis, 3) amount of acidu-

lent required to achieve target pH, 4) length of time for

dissolution of sodium oxybate, 5) temperature profile of

solution over time of solution preparation to be recorded at

15 minute intervals, 6) final pH of solution.

38

4. Testing Requirements:
The following methods were used to test the prepared

solutions: pH, HPLC (High Pressure Liquid Chromotogia-
phy) for potency (sodium oxybate), and for impurities. Time

5 0 analysis was performed immediately (within 24 h). RRT=
(relative retention time).

B. Summary of Part I:
1. Preliminary Evaluation of Sodium Oxybate Formula-

10 tions
Tables 13, 14 and 15 provide test results for the three

methods of preparation of sodium oxybate formulations.

TABLE 13 

Results Formulation Snidy/PR98068
of Formulation Study - Time Zero determinations of

Sodium Oxybate, GBL and Unspecified Impurities
P arution Method A

 

Addition of Concentrated Sodium
Acidulent‘ Oxybate Impurities Impurities
(Amount of Acidulent in 1000 ml) mg/cc Specified Unspecified
Date of Preparation/Date of Assay Target pH % % GB]. %
[Specification] [Target : 0.5] Final pH [95—105%] [é0.5%] [§0.1% Total]

HCl (Apr. 23, 1998) pH 9.0 9.0 509 mg/cc 0.009% RRT 4.88 - 0.01%
(10 drops over 2 minutes) 101%
(2.5 1111/4 minutes) pH 7.5 7.5 507 ins/cc 0.01% RT 489 I: 0.02%101%
(45 nil/34 minutes) pH 6.0 6.0 504 mg/cc 0.033% RRT 4.89 - 0.33%101%
Malic Acid (Apr. 24, 1998) pH 9.0 9.1 498 mg/cc 0.009% RRT 4.89 - 0.01%
(0.12 gm) 99.6%
(1.6 gm) pH 7.5 7.6 506 ins/cc 0.009% RRT 4.89 = 0.01%101%
(25 gm) pH 6.0 6.2 493 mg/cc 0.011% RRT 4.89 - 0.01%98.6%
H3P04 (Apr. 24, 1998) pH 9.0 9.0 493 rug/cc 0.009% RRT 4.89 - 0.01%
(2 drops) 98.6%
(1.0 ml) pH 7.5 7.5 493 mg/cc 0.009% RRT 4.89 - 0.02%98.6%
(17.3 ml) pH 6.0 6.1 497 mg/oc 0.063% RRT 4.89 - 0.02%99.4%
Sodium Oxybate Control n.& 9.8 500 mg/cc 0.009% RRT 4.89 - 0.04%
No Acidulent 100% 
‘MahodA — Mix Method with Concentrated Acidulent and Temperature Monitoring

TABLE 14 

Pmaration Method B

 

Addition of Diluted Acidulent' Sodium Impurities Impuritifi
(Amount of Acidulent in 1000 ml) Oxbe Specified Unspecified
Date of Preparation/Date of Assay Target pH mg/ml % % GEL %
[Specification] [Target : 0.5] Final pH [95—105%] [§0.5%] [§0.1% Total]

HCl (25%) (Apr. 28, 1998) pH 9.0 9.1 500 mg/cc 0.009% RRT 4.88 - 0.01%
(20 drops) 100%
(8.0 ml) pH 7.5 7.6 499 mg/cc 0.009% RRT 4.88 - 0.01%

99.8%
(175 ml) pH 6.0 6.0 502 rug/cc 0.016% RRT 4.88 - 0.02%101%
H31>o4 (25%) (Apr. 29, 1998) pH 9.0 8.9 499 mycc 0.007% RRT 4.92 - 0.02%
(0.3 ml) 99.8%
(4.0 ml) pH 7.5 7.5 497 mg/cc 0.008% RRT 4.89 - 0.02%99.4%
(120 ml) pH 6.0 6.0 499 mg/cc 0.019% RRT 4.89 — 0.01%99.8%
Malic Acid (500 mg/cc) (Apr. 30, 1998) pH 9.0 9.0 495 mg/cc 0.008% RRT 4.92 = 0.02%
(0.115 gin/0.23 ml) 99%
(1.75 gm/3.5 ml) pH 7.5 7.4 488 rug/cc 0.009% RRT 4.92 - 0.01%97.5%
(35 gin/70 ml) pH 6.0 6.0 487 ling/cc 0.013% RR'I‘ 4.92 = 0.01%97.0% 

‘Acidulent added slowly at the rate of 2—3 drops/second
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TABLE 15

ngaraticn Method C

Sodium
Reverse Order ofAddition" Oxybate
(Amount of Acidulent in 1000 ml) mg/ml
Date of Preparation/Date of Assay Target pH %
[Specification] [Target 2: 0.5] Final pH [95—105%]

HCl (May 1, 1998) pH 9.0 9.0 497 mg/cc
(20 drops) 99.4%
(2.4 ml) pH 7.5 7.6 504 mg/cc

101%
(45 ml) pH 6.0 6.0 493 mg/ec98.6%
H3P04 (May 4, 1998) pH 9.0 8.9 496 mg/c:
(0.08 ml) 99.2%
(1.0 H11) pH 7.5 7.6 496 mg/cc99.2%
(30 ml) pH 6.0 6.1 489 mg/ec

97.8%
Malic Acid (May 5, 1998) pH 9.0 9.0 495 mycc
(0.12 gm) 99%
(1.6 gm) pH 7.5 7.6 497 mycc

99.4%
(35 gm) pH 6.0 6.2 495 mg/cc99%

‘Acidulent added to water first, 61-13 added second.

Review of the data indicated that the optimum method for
preparation of sodium oxybate with minimal impurity levels
is Method B: Controlled mixing with diluted acidulent. 30
Method 2b resulted in formulations with lowest levels of
GBL.

2. Conclusions
Additional evaluations were carried out on selected for-

mulations: 1) sodium oxybate with HCl as acidulent, at pH
7.5, and 2) sodium oxybate with malic acid as acidulent, pH
6.0, 7.5, and 9.0.

111. Study Design-Part 11
Microbial Challenge and Stability Tested to determine the 4°

most preferred embodiments, the number of formulations
was limited to three based on the data prepared from the
above experiments.

A. Kinetic Stability Study with Selected Formulations 45
Samples of formulations are stored in tightly closed

containers. Storage Conditions were 25° C., 40° C., and 60°
C. Time points in brackets were tested at the inventor‘s
discretion. The samples were tested according to the fol-
lowing schedule: at 25" C. storage temperature, the assay
points will be 0, 14, 28, 45, 60 days and 120 days; at 40° C.
storage temperature, the assay points will be 0, 7, 14, 28, 45,
60 days; at 60° C. storage temperature, the assay points will

be at 0, 3, 7, 14, 28, 45 days, and, 60 days. 55
The testing requirements included pH, HPLC for sodium

oxybate (duplicate injections of single sample preparation),
and impurities, specified and unspecified.

B. Preservative Effectiveness Testing of Selected Formu-
lations

Microbial challenge testing of formulations was pre-
formed according to USP XXIII, <51>, Eighth Supplement.
Solutions are determined to “Pass or Fail” based upon the
USP criteria for perservative eifectivness which states: For 65
Bacteria, “Not less than 1 log reduction from the initial
microbial count at 14 days and no increase from the 14 days

35

50

60

40

Impurities Impuriti:
Specified Unspecified
% GBL %
[§0.5%] [sum Total]
0.006% m 4.92 - 0.03%

0.004% RRT 4.92 - 0.04%

0.044% RRT4.92 - 0.04%

0.005% RRT4.91 a 0.03%

0.004% RRT 4.91 - 0.04%

0.023% RRT 4.91 - 0.04%

0.006% RRT 4.93 - 0.02%

0.004% RRT 4.93 - 0.04%

0.044% RRT 4.93 a 0.04%

count at 28 days;“ and for yeast and molds, “No increase
from the initial calculated count at 14 and 28 days." Solu-
tions which met these criteria were designated as “Pass“ and
those that did not meet these criteria were designated as
“Fail”.

C. Summary Stability Results:

1. Formulations Prepared with Malic Acid as Acidulents:

a. Malic Acid, pH 6.0 formulation (250), GBL and impu-
rity A levels were very low on Day 0, however, by Day
45 GEL levels had reached 2.8%. Impurity A increased
from 0.01 to 1.0%, and pH increased from 6.0 to 6.3 by
day 45. This formulation stored at 40° C. and 60° C.
showed GBL levels up to 5.4%, impurity A levels
increased to 2.3%, and pH increased to 6.3 by Day 14.

b. Malic Acid, pH 7.5 formulation (25° C. ), GBL levels
were 0.009% on Day 0, and increased to 0.17% by day
45. Impurity A increased from 0.01% to 0.1% and pH
increased from 7.5 to 7.9. Malic acid, pH 7.5 GBL
levels are reached (40° C.) and 60° C. a maximum of
0.22%. Impurity A levels reached 0.1% and pH
increased to 8.0. Under accelerated conditions, all
parameters reached an apparent maximum by Day 7
and did not increase significantly thereafter.

c. Malic Acid, pH 9.0 formulation (25° C.,) GEL levels
measure 0.008% on Day 0, and increased slightly to
0.013% on Day 45. Impurity A did not increase nor did
pH increase. Under accelerated conditions, GBL
increased from 0.008% to a maximum of 0.018% by
Day 14. Impurity A increased slightly from 0.10 to
0.014% by Day 14.

2. Formulations Prepared with HCl as Acidulents

HCl, pH 6.0 formulation (25°) GBL levels measured 2.8%
by Day 30, and impurity A0.004%, and pH 6.0. Accelerated
storage conditions (40° C.) GBL levels were measured at
6.6%, and impurity A measured 3.1% by Day 30.

HCl, pH 7.5 formulation (25%) GBL levels measured 0
041% on Day 0, Impurity Ameasured 0.02%, and by Day 18
GBL measured to 0.12% and impurity A to 0.07%. Under
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accelerated conditions (40° C. and 60° C.), GBL increased
to a maximum of 0.21%, impurity A increased from 0.02%
to 0.1%, and pH increased from 7.5 to 8.0. As with Malic
Acid at pH 7.5, the measured parameters reached maximum
by Day 7 and did not increase significantly thereafter.

HCl, pH 9.0 formulation (25° C.) GBL levels reached
0.022% by Day 18. lmpurityA stayed constant at 0.01% for
18 days. Under accelerated conditions (40° C.) GBL levels

5

42

CS—460) and closures (Clic-Loc 111, 24400, OM] CS-470)
to a volume of 200 ml each bottle. The bottles were tested

by 28-day microbial challenge and by limited stability
testing at 25° C. including, appearance, pH, potency, and
impurity profile on day 1 (day of preparation) and day 28.

A. Formulations Prepared and Evaluated Using Sodium
Oxybate:

 

 

 

 

 

were equivalent to 25° C. storage (0.21%). Impurity A 10 TABLE 16
showed no increase over 25° C. conditions. _ . .

3. Conclusions. 1W

Formulations selected for microbial challenge testing Formulation Sodium Oxybate
were the following: HCl, pH 7.5, and malic acid, pH 7.5. ID N°‘ “new” Acidukm Final PH
The rationale for this decision was twofold. First, the 15 1 500 mg/cc Malic Acid 7.5

formulations were selected based on minimal formation of g 323 :5: 3:11:23: '77:
GBL and impurity A. Second, the formulations were 4 450 “Is/cc MC Acid 7:5
selected to maintain a pH in the neutral range. 5 550 mg/cc Malic Acid 7.56 650 Inch Malic Acid 7.5

EXAMPLE 5 2° 3 333 $52: 33:22:23 313
Further Evaluation of Sodium Oxybate

Formulations 1. Preparation: Method for preparation of various formu-

25 lations: As previously determined in PR98068, the
Purpose: To prepare, test and evaluate multiple formula- method ofchoice for preparation of liquid formulations

tions of Sodium Oxybate and two formulations using alter- OfSOdi‘m‘ ”grate “/3236 gaming: dd th dinative salts of gamma-hydroxybutyrate. a. or a one ier quan ,0 p uc 3 a , e so um
Scope: Various formulations of Sodium Oxybate in water oxybate in 500 ml ofpurified and'stir until dissolved.

. . . . Prepare a 10% solution of the ac1d (Make or Citric)
were prepared With addition of selected acidulents at mul- 3o . ._ _ and add slowly to the solution of sodium oxybate.
t1P1e PH levels- “9‘10“ We” Prepared and “=5th 8‘ The solution should be monitored for pH and tem-
Neo-Pharm Laboratories, Blainville, Quebec. All formula- perature and both variables recorded at reasonable
tions successfully prepared were placed on limited stability. intervals (every 10 or 15 minutes). When the target
Earlier studies have demonstrated that degradation products pH is attained, the solution will be Q. S. to 1 liter, and
are formed in acidic conditions and that antimicrobial efi'ec- 35 pH rechecked and recorded.
tiveness is limited at high pH. Conditions ofvarying pH and b. The final SOIUtiOIlS Will be filtered through 10 pm

concentrations of sodium oxybate previously not evaluated filters and 200 mL dispensed into 5 3111b“ PET

were prepared and tested. bottlesTwitchlgsuresfipéoviegdby Orphanbhgledilcgll,. . nc.. wo oesWi eus ormicrOi c -

Procedures: Solutions. were “PM“ as summarized and 40 lenge studies and the remaining three bottles will be
microbial challenge testing camed out as follows. placed on limited stability.
1, Evaluation of Sodium Oxybate Formulations 2. Testing: Formulations were tested by two methods of

Purpose: To prepare, test and evaluate multiple formula- evaluation:

tions of Sodium Oxybate and two formulations using alter- 45 a. Limited stability evaluation:
native salts of gamma-hydroxybutyrate. (1) Storage Conditions: 25° C' _

Scope: Various formulations of Sodium Oxybate in water (2) Pull Pomts: Day 0 (day Of preparation), and day

were prepared with addition of selected acidulents at mul- 3 2.2:. ti R . tS'
tiple pH levels. Selected formulations were studied for ( ) es ng equ1remen '
limited stability. Earlier studies demonstrated that degrada- 5°
tion products are formed in acidic conditions and that
antimicrobial effectiveness is limited at high pH. Conditions Test Method

of varying pH and concentrations of sodium oxybate pre- Appearance Visual
viously not evaluated were prepared and tested. 55 Potency HPIL Neopharm 754

Responsibility: It was the responsibility of Neo-Pharm grim-mes gfigiphm 793DT
Laboratories to prepare selected formulations and perform
testing per this rotocol. Orphan Medical, New Medicine . ,
Development anId Quality Assurance were responsible for b' Microbial challenge: _ . ,
reviewing raw data at the defined decision point, defining 6° (1) gtogage Conditions: Microbial challephgg studies
which formulations will be included in stability testing. : Ezgsfigéigdnstoivigdiasu; 3645,13“:
Orphan Medical was also responsible for reviewing final Urgp <51> Eighth Supplement? .,p
results (raw data) and the final report. (2) Microorganisms: After a sufiicient quantity of

Procedure: The following formulations were prepared by 65 each formulation is prepared, aliquots were inocu-
scientists at Neo-Pharm following the steps listed below and
dispensed into containers (amber PET 240 ml bottle, OM]

lated with 5 microorganisms at a concentration of
at least 105 microorganisms/cc:
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(a) Escherichia coli, ATCC 8739

(b) Pseudomonas deruginosa, ATCC 9027

(c) Staphylococcus aureus, ATCC 6538

(d) Aepergillua niger, ATCC 18404

(e) Candida albicans, ATCC 10231
10

44

mum solubility is evaluated for pH unadjusted solua-
tions and within the pH range desired for this formu-
lation (pH 6.0-8.0). If solubility is limited, the
formulation will be changed to accommodate the solu-
bility limitations. The preferred acidulent for this work
is Malic acid. If acid is not compatible with the salt,
then an alternative acid can be selected.

. Preparation: Method for preparation of alternative salt
formulations:

a. The previously described method (Part A) is used for
(3) Time Points: A determination of the viable cell

concentration in each inoculated container was

performed after 0, 1, 3, 7, 14, 21 and 28 days.
B. Formulations To Be Prepared From Alternative Salts of

Gamma-Hydroxybutyrate: This work may be staged to take 15
place at a later time than the work described above.

Formulation
ID No.

9

TABLE 17

Formulation Detail

Concentration
Salt of GHB of Salt of GHB Acidultent Final pH

Calcium salt 500 111ch Malic Acid 7.5
(0r maximum (If compatible)
possible')

1. Solubility determination: Little information is available
about the solubility of this alternative salt of gamma-
hydroxybutyrate and a determination of solubility was
done in advance of efforts to prepare formulations for
evaluation by stability and microbial challenge. Maxi-

20

25

30

preparation of formulations of calcium gamma-hy-
droxybutyrate at the concentrations and specified pH
determined by solubility experiments.

b. The final solutions were filtered through 10 pm filters
and dispensed into 5 amber PET bottles with clo-
sures (provided by Orphan Medical, Inc.). Two
bottles are used for microbial challenge studies and
two bottles are placed on limited stability. The
remaining bottles are retained for any additional
studies at a future time.

3. Testing: Formulations are tested as described above.
C. Reporting of Results: The results will be reported for

the Stability and Microbial Challenge results in standard
format as defined by the described Orphan Medical Devel-
opment. Copies of HPLC chromatograms and any raw data
from these studies will be provided with results.

D. Acceptance Criteria: Specific acceptance criteria for
this study can be described analogous to those for sodium
oxybate.

Results: Summarized as follows in Tables 18, 19 and 20
for various studies.

 TABLE 18

Result Summary
WW

0 Day 1 Day 7 Day 14 Day 21 Day 28
Lot Number MCH1064-33
GHB, pH 7.50, 500
mg/cc Malic Acid

E. coli 490,000 5,500 <100 <10 <10 <10
P. aenlginosa 141,000 21,600 <100 <10 <10 <10
S aural: 1,035,000 405,000 79,500 8,300 1,645 375
C. albicans 835,000 147,000 <100 <10 <10 <10
A. niger 370,000 285,000 120,500 246,500 148,500 183,000
Lot Number MCH1064—35
GHB, pH 7.50, 250
mace Malic Acid

E coli 705,000 229,500 <100 <10 <10 <10
R aemginasa 224500 5,200 <100 <10 <10 <10
S. aureus 1,135,000 390,000 262,500 31,500 4,250 155
C. albicans 705,000 435,000 52,000 850 <10 <10
A. niger 510,000 515,000 155,500 176,000 147,500 184,000
Lot Number MCH1064—37
GHB, pH 7.50, 350
mg/cc Malic Acid

E. coli 365,000 310,000 13,400 <10 <10 <10
P. aemginosa 205,000 15,600 50 <10 <10 <10
S. aureus 1,170,500 605,000 67,500 <60 60 <10
C. albicans 870,000 355,000 8500 <10 <10 <10
A. niger 540,000 525,000 172,000 155,500 155,500 163,500
Lot Number MCH1064-43
GHB, pH 7.50, 550
mgcc Malic Acid

E. coli 425,000 63,500 700 <10 <10 <10
1’. aemginosa 171500 211550 250 <10 <10 <10
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TABLE 18-continued

let Summary
Ranks of Pmtocol 98126 Microbial Challenge Study

0 Day 1 Day 7 Day 14 Day 21 Day 28

S. amen: 1,020,000 520,000 41,500 1,050 180 10
C. albicans 880,000 157,500 800 <10 <10 <10
A. niger 545,000 505,000 131,000 156500 205,000 187,500
Lot Number MCH1064-45
GHB, pH 7.50, 550
mgcc Malic Acid

E. 0011' 660,000 58,500 450 <10 <10 <10
R aeruginom 896,000 14,450 900 <10 <10 <10
S. cum 860,000 132,000 19,750 935 110 45
C. albicans 1,125,000 166,000 <100 <10 <10 <10
A. niger 530,000 530,000 105,500 153,000 157500 177,000
Lot Number MCI-1104647
GHB, pH 7.50, 650
mg/cc Malic Acid

E. coli 630,000 119,000 1,350 <10 <10 <10
P. aeruginosa 183,500 5,900 50 <10 <10 <10
S. aureus 890,000 650,000 76,000 14550 510 1,150
C. albicans 675,000 145,500 <100 <10 <10 <10
A. niger 535,000 385,000 103,000 162,000 187,000 173,000
Lot Number MCH1064-85
Ca—Oxybatc, pH
7.50, 500 mg/cc
Malic Acid

E. 0011' 425,000 121,000 1,650 <10 <10 <10
R aemginasa 420,000 22,000 300 <10 <10 <10
S. aumus 265,000 2,000 <100 <10 <10 <10
C. albicans 565,000 440,000 29,500 <1000 <10 <10
A. niger 1,310,000 965,000 370,000 640,000 690,000 675,000
Lot Number MCH1064-49
GHB, pH 7.50, 500
111ch Citric Acid

E. cali 615,000 6500 <100 <10 <10 <10
P. aeruginasa 69,500 14,600 <100 <10 <10 <10
S. aereus 650,000 305,000 1,700 <10 <10 <10
C. albicans 720,000 107,000 <100 <10 <10 <10
A. niger 375,000 380,000 99,500 178,500 212,500 165500

TABLE 19

Result Summary
Dam from Dec. 30 1997

(I1 = 3)
Inocuiu 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28 Rank:

GHB (pH 7.5)
750 mg/cc

E. coli 470,000 160,000 64500 4,300 420 <10 <10 <10
R aemginos 437,500 152,000 3,500 10 <10 <10 <10 <10
S. gums 447,500 330,000 24500 42,000 8,050 1,935 15 10
C. albimns 375,000 234,500 28,000 1,950 <10 <10 10 <10
A. niger 475,500 395,000 395,000 229,000 101,500 161500 101,000 202,000
750 Inch +
0.2% MP/PP,
pH 7.50

E. 0011' 470,000 127,000 <1,000 <10 <10 <10 <10 <10
P. aemgino: 437500 61,000 <1,000 <10 <10 <10 <10 <10
S. cum 447,500 350,000 3,000 4,050 <10 <10 <10 <10
C. albicans 375,000 103500 <1,000 <10 <10 <10 <10 <10
A. niger 457,500 315,000 415,000 35,500 79,500 38500 87500 6,400
750 mglcc +
0.1% MP/PP,
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TABLE l9-continued

Result Summary
Data from Dec. 30 1997

(n = 3)
Inoculu 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28 Results

2H 7.5

E. colt 470,000 157,000 7,000 <10 <10 <10 <10 <10
P. aeruginas 437500 90,000 <1,000 <10 <10 <10 <10 <10
S amen: 447500 239,000 5,500 16,950 600 <10 <10 <10
C albxcans 375,000 169,000 <1,000 <100 <10 <10 <10 <10
A mger 457500 335,000 425,000 34,500 168500 90500 95500 99,000
750 mg/cc +
0.2% Potassium
sorbatc, pH 7.5

E. cali 470,000 180,000 735,000 6,200 475 <10 <10 <10
P. aemginas 437500 152,000 1,000 <10 <10 <10 <10 <10
S. amen: 447500 264,000 27,500 49,800 14550 2,370 <10 <10
C. albicans 375,000 300,000 41,500 3,800 <10 <10 <10 <100
A. niger 457500 325,000 360,000 25,000 202,000 500,000 345,000 425,000
6118 (pH 6.0)
500 mg/cc

E. coli 470,000 221,000 40,000 100 <10 <10 <10 <10
P. aemginasa 437500 172,000 3,000 <10 <10 <10 <10 <10
S. amen: 447500 320,000 <1,000 30 <10 <10 <10 <10
C. albicmzs 375,000 310,000 14,000 100 <10 <10 <10 <10
A. niger 475500 270,000 355,000 84,000 120,000 48500 41,000 8,600

PASS
500 mg/cc +
0.2% MPrPP,
pH 6.0

E. coli 470,000 163,000 <1,000 <10 <10 <10 <10 <10
P. aeruginosa 437,500 60,000 <1,000 <10 <10 <10 <10 <10
S. mucus 447500 243,000 <1,000 <10 <10 <10 <10 <10
C. albicans 375,000 150,500 <1,000 <100 <10 <10 <10 <10
A. niger 475500 400,000 38,000 <10 <10 <10 <10 <10

PASS
500 mg/cc +
0.1% MP/PP,
pH 6.0

E. coli 470,000 206,000 <1,000 <10 <10 <10 <10 <10
P. aemginosa 437500 118,000 <1,000 <10 <10 <10 <10 <10
S. aumu 447500 330,000 <1,000 <10 <10 <10 <10 <10
C. albicans 375,000 221,000 <1,000 <100 <10 <10 <10 <10
A. niger 475500 355,000 93500 59,000 8,700 315 35 <10

PASS
500 mg/cc +
0.2% Potassium
sorbatc, pH 6.0

E. calt' 470,000 222,000 46500 150 <10 <10 <10 <10
P. aemginosa 437500 136,000 <1,000 <10 <10 <10 <10 <10
S. 214mm 447,500 410,000 <1,000 130 <10 <10 <10 <10
C. albimns 375,000 395,000 28,500 <100 <10 <10 <10 <10
A. niger 475500 4os,wo 270,000 63,000 51,000 49500 39,000 11,150

PASS

TABLE 20

Result 53m

Inoculum 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

Dam fiom Study Dated Dec. 30, 1997

GHB (pH 6 0)
500 nag/cc

E. cali 470,000 221,000 40,000 100 <10 <10 <10 <10
P. aeruginosa 437,500 172,wo 3,000 <10 <10 <10 <10 <10
S. auretu 447,500 320,000 <1 ,000 30 <10 <10 <10 <10
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TABLE 20—continued

Result Summary

Inoculum 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

C. albicans 375,000 310,000 14,000 100 <10 <10 <10 <10
A. niger 475,500 270,000 355,000 84,000 120,000 48,500 41,000 8,600

Dam From Study Begun Mar. 12, 1998

GHB (pH 6.0)
500 mg/cc

E. cali 500,0“) 370,000 nd nd <100 <10 <10 <10
P. uemginom 350,000 198,500 nd nd <100 <10 <10 <10
5. aweu: 280,000 480,000 nd nd <100 <10 <10 <10
C. albicans 450,000 340,000 nd nd <100 <10 <10 <10
A. niger 450,000 445,000 nd nd 9,050 20,500 9,450 1,120
GHB (pH 6.0)
500 mg/cc

E. 6011' 500,000 199,000 nd nd <100 <10 <10 <10
P. uemginasu 350,000 192,500 nd nd <100 <10 <10 <10
S. aureus 280,000 300,000 nd nd <100 <10 <10 <10
C albicans 450,000 370,000 nd nd <100 <10 <10 <10
A. niger 450,000 445,000 nd nd 10,100 22,750 3,800 4,050
GHB (pH 9.0)
500 mycc

E. 0011' 500,000 320,000 nd nd <100 <10 <10 <10
P. aeruginma 350,000 12,000 nd nd <100 <10 <10 <10
5. mucus 280,000 530,000 nd nd <100 <10 <10 <10
C. albicans 450,000 510,000 nd nd <100 <10 <10 <10
A. niger 450,000 345,000 nd nd 13,800 158,500 315,000 110,500
GHB (pH 9.0)
500 mycc

E. 0011‘ 500,000 305,000 nd nd <100 <10 <10 <10
P! uemginam 350,000 20,000 nd nd <100 <10 <10 <10
S. auneus 280,000 495,000 nd nd <100 <10 <10 <10
C. ulbicans 450,000 380,000 nd nd <100 <10 <10 <10

A. niger 450,000 355,000 nd nd 12,550 157,500 365,000 365,000
GHB (pH 6.0 +
Excipients)
500 mg/cc

E. coli 500,000 96,000 nd nd <100 <10 <10 <10
13 aeruginma 350,000 26,000 nd nd <100 <10 <10 <10
S. amen: 280,000 155,000 nd nd <100 <10 <10 <10
C. albicans 450,000 205,000 nd nd <100 <10 <10 <10
A. niger 450,000 131,500 nd nd 6,250 1,825 870 370
GHB (pH 6.0 +
Excipients)
500 mg/cc

E. coli 500,000 93,000 nd nd <100 <10 <10 <10
P. uemginasa 350,000 30,500 nd nd <100 <10 <10 <10
5. aural: 280,000 185,000 nd nd <100 <10 <10 <10
C. ulbican: 450,000 135,000 nd nd <100 <10 <10 <10
A. niger 450,000 121,500 nd nd 5,400 1,785 795 505
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TABLE 21

Result Summary

GHB (pH 7.50) Initial Jul. 2, 1998 Start Date

500 mglcc Conc 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

HO

E. calf 97000 82000 19200 nd 1000 <10 <10 <10
P. aeruginasa 48500 29500 520 nd <10 <10 <10 <10
S. 0102145 54500 58000 42350 nd 4950 245 <10 <10
C. albicans 58500 38500 1060 nd <100 <10 <10 <10
A. niger 77500 48000 21450 nd 46000 46000 38000 54000

Malic
Acid

E. cali 97000 83000 44450 nd 3050 70 <10 <10
P. aeruginaxa 48500 15650 545 nd <10 <10 <10 <10
S. aureus 54500 59500 48400 nd 17400 6500 820 505
C. albicans 58500 44000 6200 nd 500 <10 <10 <10
A. niger 77500 35500 24100 nd 28000 49000 44500 44000

GHB (pH 7.50) Initial Jul. 2, 1998 Start Date

500 mg/cc Co 0 Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

HCl

E. calf 9.7OE+04 8.205404 1.925404 nd 1.005403 <10 <10 <10
P. aemginosa 4.855+04 2.955404 5.205+02 nd <10 <10 <10 <10
S. auteur 5.4SE+04 5.805404 4.245104 nd 4.955403 2.45E+02 <10 <10
C. albicans 5.855404 3.855+04 1.065403 nd <100 <10 <10 <10
A. niger 7.755+04 4.805+04 2.155404 nd 4.605404 4.60E+04 3,805+04 5.405404

Malic
Acid

E. coli 9.705404 8.305404 4.455404 nd 3.0513403 7.00E+01 <10 <10
P. aeruginosa 4.855404 1.575404 5.455402 nd <10 <10 <10 <10
S. aureus 5.455404 5.955404 4.845+04 nd 1.74E+04 6.50E+03 8.2OB+02 5.055+02
C. albicans 5.855404 4.405404 6.205403 nd 5.00E+02 <10 <10 <10
A. niger 7.7SE+04 3.555404 2.415404 nd 2.805404 4.9OE+04 4.455104 4.4OE+04 

For Category 1C Products:
Bacteria: Not less that 1 log reduction from the initial count at 14 days, and no increase from the 14 days
count at 28 days.
Yeast and Molds: No increase from the initial calculated count at 14 and 28 days.
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TABLE 22 TABLE 22-continued

fluVariable Result pH Variable Result Summary
Inoculum 0 Day 14 Day 28

45 Inoculum 0 Day 14 Day 28
GHB, pH 7 5

1735:: “lg/06997 c. albicam 375,000 169,000 <10 <10
' 3 ’ 1 A. niger 457,500 335,000 90,500 99,000

E. cali 470,000 160,000 <10 <10 GHB, PH 7-5 XXX“
P. aeruginosa 437,500 152,000 <10 <10 50 750 mg/cc + 0.2% x
5. 0102145 447,500 330,000 1,935 10 Pomjm
C. albicm 375,000 234,500 <10 <10 so IA. niger 475,500 395,000 161,500 202,000
GHB, pH 7.5
750 mg/cc + E. cali

03% MW“) 55 P. aeruginosa
Dec. 30, 1997 S
— aureus

E. 6014' 470,000 127,000 <10 <10 C- "117W":
P. aeruginosa 437,500 61,000 <10 <10 A. niger

S. aureus 447,500 350,000 <10 <10 GHB, pH 5.0
C. albicans 375,000 103,511) <10 <10 60 500 g/A. niger 457,500 315,000 38,500 6,400 m °° +
GHB, pH 7.5 0.2% Potassium
750 mg/cc + sorbate Dec. 30, 19970.1% MP/PP _—__

E. calf 470,000 157,000 <10 <10 E. 0014' 470,000 222,000 <10 <10
P. aeruginosa 437,500 90,000 <10 <10 65 P. aemginasa 437,500 136,000 <10 <10
S. auteus 447,500 239,000 <10 <10 S. aumm 447,500 410,000 <10 <10
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TABLE 22-continued

pH Variable Result Summary

US 7,262,219 B2

Inoculum 0 Day 14 Day 28

C. albicm 375,000 395,000 <10 <10
A. niger 475,500 405,000 49,500 11,150
GHB, pH 6.0
500 mg/cc +
Excipiems
Mar. 12, 1998

E. coli 500,000 93,000 <10 <10
P. aeruginasa 350,000 30,500 <10 <10
S. 01mm: 280,000 185,000 <10 <10
C. albicans 450,000 135,000 <10 <10
A. niger 450,000 121,500 1,785 505
GHB, pH 9.0
500 mg/cc
Mar. 12, 1998

E. coli 500,000 320,000 <10 <10
R aemginasa 350,000 12,000 <10 <10
S. 01mm 280,000 530,000 <10 <10
C. albicans 450,000 510,000 <10 <10
A. niger 450,000 345,000 158,500 110,500
GHB, pH 9.0
500 mglcc
Mar. 12, 1998

E. calz' 500,000 305,000 <10 <10
P. aemginosa 350,000 20,000 <10 <10
S. aureus 280,000 495,000 <10 <10
C. albicans 450,000 380,000 <10 <10
A. niger 450,000 355,000 157,500 365,000
GHB, pH 6.0
500 myoc
Dec. 30, 1997

E. calf 470,000 221,000 <10 <10
P. aeruginoxa 437,500 172,000 <10 <10
S. aureus 447,500 320,000 <10 <10
C. albicans 375,000 310,000 <10 <10
A. niger 475,500 270,000 48,500 8,600
61-13, pH 6.0
500 mg/cc +
0.2% MP/PP

Dec. 30, 1997

E. cali 470,000 163,000 <10 <10
P. aeruginosa 437,500 60,000 <10 <10
S. amen: 447,500 243,000 <10 <10
C. albicans 375,000 150,500 <10 <10
A. niger 475,500 400,000 <10 <10
GHB, pH 6.0
500 mg/cc +
0.1% MP/PP

Dec. 30, 1997

E. coli 470,000 206,000 <10 <10
R aeruginasa 437,500 118,000 <10 <10
S. aumu: 447,500 330,000 <10 <10
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TABLE 22-continued
 

pH Variable Rmult Summary

 Inoculum 0 Day 14 Day 28

C. albicans 375,000 221,000 <10 <10
A. niger . 475,500 355,000 315 <10
GHB, pH 6.0
500 rug/cc
Mar. 12, 1998

E. coll

P. aeruginosa
S. aureus
C. albicans

A. niger
GHB, pH 6.0
500 mg/cc
Mar. 12, 1998

E. coli 500,000 199,000 <10 <10
P. aeruginosa 350,000 192,500 <10 <10
S. aureu: 280,000 300,000 <10 <10
C. albicans 450,000 370,000 <10 <10
A. niger 450,000 445,000 22,750 4,050
GHB, pH 6.0
500 mg/oc +
Excipients
Mar. 12, 1998

E. cali 500,000 96,000 <10 <10
P. aeruginasa 350,000 26,000 <10 <10
S. aumu 280,000 155,000 <10 <10
C. albicm 450,000 205,000 <10 <10
A. niger 450,000 131,500 1,825 370
GHB, pH 7.50
500 mg/oc, HCl
Jul. 2, 1998

E. coli 97000 82000 <10 <10

P. aeruginora 48500 29500 <10 <10
S. aureus 54500 58000 245 <10
C. albicans 58500 38500 <10 <10

A. niger 77500 48000 46000 54,000
GHB, pH 7.5
500 mg/oc, Malic
Acid Jul. 2, 1998

E. coli 97000 83000 70 <10

P. aeruginoxa 48500 15650 <10 <10
S. amen: 54500 59500 6500 505

C. albicans 58500 44000 <10 <10

A. m‘ger 77500 35500 49000 44,000
 

Short term stability testing was carried out as dmcribed in
Appendix A and rwults are summarized in—Rmults of
Limited Stability Testing—Xyrem oral solution—are show
as follows:
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TABLE 23-A

ORPI-IAN MEDICAL INC.

13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 26 Jan. 1999
USA NO.: 333198

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) LOT: MCH1064’3
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISI'I'ION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC

opalcscent solution.

Potency Report 512 mg/ml (102%) N'PIC-793
Impurities total é2.0% 0.068% N?LC-793D

Impurities specified Gamma-Butymlactone RRT 1.45: 0.021% NPLC-793D
GBL-RRT 1.6 (RRT - 1.6): §0.5% RRT 4.17: 0.02%

Impurity A (RRT 4.3): éO.5%

Impurities unspecified Ind. imp. 50.1% RRT 1.28: 0.02% MIC-793D
RRT 3.79: 0.007%

PH Report 7.6 USP <79I>

Challenge Test Conforms to USP Conforms USP 23 <51> S.8
(0,1,7,14,21, 28 days)
 

COMMENTS:

Initial tut

Formulation 1: 500 mg/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328841

 TABLE 23-B

ORPHAN MEDICAL INC.
13911, Ridgednle Drive

Minnetonka, (MN) 55305 DATE: 21 Jan. 1999
USA NO.: 331347

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION IDT: MCH1064-3
PROTOCOL 98126 CODE:

ORPHAN MEDICAL RES ZUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opaleeccnt solution.

Potency Report 510 mg/ml (102%) NPLC-793-D
Impurities total §2.0% 0.36% N'PLC-793D
Impurities specified Gamma-Butymlactone RRT 1.46: 0.23% N'PLC-793D

(RRT - 1.6): §0.5% RRT 4.31: 0.1%
Impurity A (RRT 4.3): éO.5%

Impurities unspecified Ind. imp. 50.1% ‘A N'PLC-793D
PH Report 7.9 USP <791> 

COMIVIENTS:

28 days (25" C., 60% RH)
Formulation 1: 500 lug/cc; Malia acid; pH 7.5
'A: RRT 1.30: 0.02%
RRT 3.93: 0.008%
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TABLE 23-C
 

ORPHAN MEDICAL INC.

13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 26 Jan. 1999
USA NO.: 333197

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) IDT: MCI-I1064-3
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: I741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC

opalment solution.
Potency Report 258 mg/ml (103%) NPR-793D
Impurities total §2.0% 0.045% NHL-793D

Impurities specified Ganmia—Butyrolactone RRT 1.45: 0.016% NPLC-793D
GBL-RRT 1.6 (RR'I' - 1.6): §0.5% RT 417: 0.02%

Impurity A (RT 43): §o.5%
Impurities unspecified Ind. imp. §0.1% RRT 3.79: 0.009% mus-793D

PH Rqaort 7.6 USP <79I>

Challenge twt Conforms to USP Conforms USP 23 <51> S8

(0, 1, 7, 14, 21, 28 days)
 

COMMENTS:

Initial test

Formulation 2: 250 mg/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328845

TABLE 23-D 

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 21 Jan. 1999
USA NO.: 331346

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION IDT: MCHIO64-3
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opaieecent solution.

Potency Report 256 mg/ml (102%) NPR-793D
Impurities total §2.0% 0.18% NPR-793D
Impurities specified Gamma-Butymlactone RRT 1.46: 0.13% NPLC-793D

(RRT - 1.6): éO.5% RRT 4.31: 0.03%
Impurity A (RRT 4.3): éO.5%

Impurities unspecified Ind. imp. §0.I% ‘A NPR-793D
PH Report 7.9 USP <79I> 
COMSMENTS:

28 DAYS (25° c., 50% RH)
Formulation 2: 250 mg/cc; Maiic acid; pH 7.5
'A: RRT 1.29: 0.007%
RRT 3.93: 0.008%
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TABLE 23-E
 

ORPI-IAN MEDICAL INC.

13911, Ridgedale Drive
Minnetonka, (MN) 55305 DATE: 26 Jan. 1999

USA NO.: 333196
CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) IDT: MCI-[10644
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slighfly Conforms ORGANOLEP'I'IC
opaleseent solution.

Potency Repon 360 myml (103%) NPR-793
Impurities total §2.0% 0.050% NPR-793D

Impurities specified GmIma-Butymlactone RRT 1.45: 0.017% NPR-793D

GBL—RRT 1.6 (RRT - 1.6): §0.5% RRT 4.17: 0.02%
Impurity A (RRT 4.3): §o.5%

Impurities unspecified Ind. imp. éO.1% RRT 1.28: 0.006% NPLC-793D
RRT 3.79: 0.007%

PH 11qu 7.7 USP <791>

ChaJlenge test Conforms to USP Conforms USP 23 61> S8
(0, 1, 7, 14, 21, 28 days)
 

COMMENTS:

Initial test

Formulation 3: 350 rug/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328847

 
TABLE 23-F

ORPHAN MEDICAL INC.
13911, Ridpdale Drive

Minnetonlm, (MN) 55305 DATE: 21 Jan. 1999
USA NO.: 331345

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION LOT: MCH1064—3
PROTOCOL 98126 CODE:

ORPI-IAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULTAT/RESU'LT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPT‘IC
opalescent solution.

Potency Report 363 mg/ml (104%) NPR-793D
Impurities total §2.0% 0.21% NPLC—793D
Impurities specified Gsnum—Butyrolactone RRT 1.46: 0.14% NPIJC-793D

(RRT — 1.6): §0.5% RRT 4.31: 0.05%
Impurity A (RRT 4.3): §0.5%

Impurities unspecified Ind. imp. §0.1% ‘A NPLC-793D
PH Report 8.0 USP <791> 

COMMENTS:
28 DAYS (25° C., 60% RH)
Formulation 3: 350 mg/cc; Malic acid; pH 7.5
‘A: RRT 1.29: 0.009%
RRT 3.93: 0.008%
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TABLE 23-G
 

ORPHAN MEDICAL INC.

13911, Ridgcdale Drive
Minnetonka, (MN) 55305 DATE: 26 Jan. 1999

USA NO.: 333195
CERTIFICATE OF ANALYSIS 

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) LOT: MCH1064»4
PROTOCOL 98126 CODE: 1741

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEP’I'IC
opalescent solution.

Potency Repon 461 mgml (102%) NPlC-793
Impurities total §2.0% 0.065% NPR-793D

Impurities specified Gunma-Butymlactone RRT 1.45: 0.018% NPR-793D
GBL—RRT 1.6 (RRT - 1.6): §0.5% RRT 4.17: 0.02%

Impurity A (RRT 4.3): §0.5%

Impurities unspecified Ind. imp. §0.1% RRT 1.28: 0.02% NPIC-793D
RRT 3.79: 0.007%

PH Report 7.5 USP <791>

Challenge test Conforms to USP Conforms USP 23 61> 5.8
(o, 1, 7, 14, 21, 28 days)
 

COMMENTS:
Initial test

Formulation 4: 450 rug/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328875

TABLE 23-H 
ORPHAN MEDICAL INC.

13911, Ridgedale Drive
Minnetonlm, (MN) 55305 DATE: 21 Jan. 1999

USA NO.: 331343
CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION IDT: MCH1064—4
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalescent solution.

Potency Report 454 mg/ml (101%) NPR-7930
Impurities total éz.0% 0.40% NPLC-793D
Impurities specified Gamma-Butymlacmne RRT 1.46: 0.26% NPLC-793D

(RRT - 1.6): §0.5% RRT 4.31: 0.1%
Impurity A (RRT 4.3): go.s%

Impurities unspecified Ind. imp. §0.1% 'A NPLC-793D
PH Report 7.8 USP <791> 

COMMENTS:
28 DAYS (25" C., 60% RH)
Formulation 4: 450 mg/cc; Mulic acid; pH 7.5
‘A: RRT 1.30: 0.03%
RRT 3.93: 0.008%
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TABLE 23-1
 

ORPHAN MEDICAL INC.

13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 26 Jan. 1999
USA No.: 333194

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) LOT: MCH1064>4
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC

opalescent solution.
Potency Report 563 mg/ml (102%) NPIXZ-793
Impurities total §2.0% 0.077% NHL-793D

Impurities specified Gamma-Butymlsctone RRT 1.45: 0.020% NPDC-793D
GBL—RRT 1.6 (RRT - 1.6): §0.5% RRT 4.17: 0.02%

Impurity A (RRT 4.3): go.5%
Impurities unspecified Ind. imp. §0.1% RRT 1.29: 0.03% NHL-793D

RRT 3.79: 0.007%

PH Repon 7.6 USP <791>

Challenge test Conforms to USP Conforms USP 23 61> S.8

(0,1, 7,14, 21, 28 days)
 

COMMENTS:
Initial test

Forrmilntion 5: 550 Ins/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328883

TABLE 23—] 

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 21 Jan. 1999
USA NO.: 331341

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION IDT: MCH1064-4
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalescent solution.

Potency Repoxt 561 myml (102%) NPIC-793-D
Impurities total §2.0% 0.56% NHL-793D
Impurities specified Gamma-Butyrolacmne RRT 1.46: 0.31% NHL-793D

(RRT — 1.6): §0.5% RRT 4.31: 0.2%
Impurity A (RRT 4.3): §0.5%

Impurities unspecified Ind. imp. §0.1% ‘A NHL-793D
PH Repon 7.9 USP <791> 
COMMENTS:
28 DAYS (25‘1 C., 60% RH)
Formulation 5: 550 mg/cc; Malic acid; pH 7.5
‘A: RRT 1.30: 0.04%
RRT 3.93: 0.007%
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TABLE 23-K
 

ORPHAN MEDICAL INC.

13911, Ridgedale Drive

Minnetonkn, (MN) 55305 DATE: 26 Jan. 1999
USA NO.: 333193

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.

 

(28 DAYS CHALLENGE TEST) IDT: MCH1064—4
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC

opalescent solution.
Potency Report 666 mg/ml (102%) NPLC-793
Impurities total §2.0% 0.10% NPIC-793D

Impurities specified Gmuna—Butyrolactone RRT 1.45: 0.025% NPLC-793D
GBL-RRT 1.6 (RRT - 1.6): §0.5% RRT 4.17: 0.02%

Impurity A (RRT 4.3): 50.5%
Impurities unspecified Ind. imp. éO.1% RRT 1.28: 0.05% NPLC-793D

RRT 3.78: 0.007%

PH Report 7.6 USP <791>

Challenge tat Conforms to USP Conforms USP 23 <51> SS
(0, 1, 7, 14, 21, 28 days)
 

COMMENTS:
Initial test

Formulation 6: 650 rag/cc; Malic acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 328885

TABLE 23-L 

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 21 Jan. 1999
USA NO.: 331336

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID

 

FORMULATION LOT: MCI-110644
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalwccnt solution.

Potency Report 660 mg/ml (102%) NPR-764
Impurities total §2,0% 0.81% NPR-793D
Impurities specified Gamma-Butyrolactone RRT 1.46: 0.43% NPR-793D

(RRT - 1.6): §0.5% RRT 4.31: 0.3%
Impurity A (RRT 4.3): §0.5%

Impurities unspecified Ind. imp. §O.I"/n ‘A NPLC-793D
PH Report 7.8 USP <791> 
COMMENTS:
28 DAYS (25” C., 60% RH)
Formulation 6: 650 mg/cc; Malic acid; pH 7.5
'A: RRT 1.30: 0.07%
RRT 3.93: 0.007%
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TABLE 23-M

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 26 Jan. 1999
USA NO.: 333192

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID FORM.
(28 DAYS CHALLENGE TEST) IDT: MCH1064-4

PROTOCOL 98126 CODE:
ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Dmription Clear to slightly Conforms ORGANOLEPTIC
opaleseent solution.

Potency Report 518 myml (104%) NPR-793
Impurities total §2.0% 0.065% NPR-793D
Impurities specified Gamma-Butymlactone RRT 1.45: 0.018% NPIE-793D
GBL—RRT 1.6 (RRT — 1.6): £0.59?) RT 417: 0.02%

Impurity A (RRT 4.3): §0.5%
Impurities unspecified Ind. imp. §0.1% RRT 3.79: 0.007% EPIC-793D

RRT 5.99: 0.02%
PH Report 7.5 USP <791 >
Challenge test Conforms to USP Conforms USP 23 61> 8.8

(0,1, 7,14, 21, 28 days)

COMMENTS:
Initial test
Formulation 7: 500 mg/ec; Citric acid; pH 7.5
THIS CERTIFICATE CORRECTS AND REPLACES CERTIFICATE 329033

 

 

TABLE 23-N

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonkn, (MN) 55305 DATE: 21 Jan. 1999
USA N0.: 331335

CERTIFICATE OF ANALYSIS

OXYBATE SODIUM, LIQUID
FORMULATION IDT: MCI-110644

PROTOCOL 98126 CODE:
ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalescent solution

Potency Report 515 mg/ml (103%) N?1.C-793-D
Impurities tom] §2.0% 0.38% NPLC-793D
Impurities specified Garnma-Butyrolactone RRT 1.46: 0.27% MIC-793D

(RT =2 1.6): 50.5% RRT 4.31: 0.1%
Impurity A (RRT 4.3): §0.5%

Impurities unspecified Ind. imp. §0.1% RRT 3.93: 0.007% MIC-793D
PH Report 7.9 USP <791> 
COMMENTS:
28 DAYS (25" C., 60% RH)
Formulation 7: 500 mg/cc; Citric acid; pH 7.5

 

 

TABLE 23-0

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 09 Feb. 1999
USA No.2 330721

CERTIFICATE OF ANALYSIS

OXYBATE CALCIUM LIQUID FORM.
(28 DAYS CHALLENGE TEST) LOT: MCH1064—85

PROTOCOL 98126 CODE:
ORPHAN MEDICAL szISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalescent solution
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TABLE 23-O-continued

ORPHAN MEDICAL INC.
13911, Ridgedale Drive

Minnetonka, (MN) 55305 DATE: 09 Feb. 1999
USA NO.: 330721

CERI EIQAI E OF ANALYSIS

OXYBATE CALCIUM LIQUID FORM.

 

 

(28 DAYS CHALLENGE TEST) LOT: MCHIO64—85
PROTOCOL 98126 CODE:

ORPHAN MEDICAL mursmorq: 1741

TEST SPECIFICATION RESULT PROCEDURE

Challenge Test Conforms to USP Conforms USP 23 <51> 8.8
(0, 1, 7, 14, 21 and 28 days)

Potency Report 501 mg/ml (100%) NPLC-793
Impurities total §2.0% 1.2% NPIfl-793D
Impurities unspecified Ind. imp. §0.1% 'A NPLC-793D
Impurities specified Ganuna-Butymlactone RRT 1.46: 0.013% NPR-793D

Report:
PH Report 7.3 USP <791>
Solubility study Report ‘13 PR 98126 IIA

COMMENTS:
Initial test
500 mg/ml cc; Malic acid; pH 7.5
‘A: RRT 1.31: 0.02% RRT 1.67: 0.008%
RRT 1.91: Interference with peak of dilution solvent cannot calculate.
RRT 3.47: 0.1% RRT 3.79: 0.009% RRT 3.84: 0.01%
RRT 4.18: 0.06% RRT 5.10: 0.008% RRT 5.35: 0.02%
RRT 6.74: 0.9% RRT 6.90: 0.08% RRT 7.41: 0.006%
‘B: Maximum solubility: 700 myml no pH adjustment

TABLE 23-P 
ORPHAN MEDICAL INC.

13911, Ridgedale Drive

 

 

Minnetonka, (MN) 55305 DATE: 26 Feb. 1999
USA NO.: 331307

CERTIFICATE OF ANALYSIS

OXYBATE CALCIUM LIQUID FORM. LOT: MCHlO64—85
PROTOCOL 98126 CODE:

ORPHAN MEDICAL REQUISITION: 1741

TEST SPECIFICATION RESULT PROCEDURE

Description Clear to slightly Conforms ORGANOLEPTIC
opalescent solution.

Potency Rqrort 508 myml (102%) NHL-793
Impurities total 5.20% 0.70% NPR-793D
Impurities unspecified Ind. imp. §0.l% ‘A NPLC-793D
Impurities specified Gamma-Butyrolactone Report: RRT 1.37: 0.054% NPLC-793D
PH Report 7.6 USP <791>

COMMENTS:
28 DAYS (25° C., 60% RH)
500 mg/cc; Malic acid; pH 7.5‘A: RRT 1.17: 0.03% RRT 3.47: 0.2%
RRT 5.46: 0.01% RRT 6.87: 0.3%
RRT 7.04: 0.007%
RRT 1.78: Can not calculate because it interfere with a dilution solvent peak.

This report summarizes the results of the above described 55
study and provides a summary of previous development
work which evaluated conditions other than those evaluated

in this study. The purposes of this information is to define the
scope and limitations of the self-preserving properties of
Xyrem® oral solution for completion of patent application. 60

II. Summary of Results

A. Preparation of Various Formulations of Sodium Oxy-

bate and Formulations Using an Alternative Salt of GHB. 65
1. Various formulations of sodium oxybate were prepared

as directed in the above Protocol. Sodium oxybate, 500

mg/cc with Malic Acid was not soluble at pH 5.0, and
further evaluation of this solution was discontinued. All

other solutions were successfully prepared as
described.

2. The preparation of an alternative salt of gamma-
hydroxybutyrate was described as the calcium salt,
prepared at 500 mg/cc (or maximum possible) with
Malic Acid at pH 7.5.

a. The calcium salt of gamma-hydroxybutyrate was
prepared by Toronto Research and shipped to NeoP-
harm for determination of solubility and evaluation
according to the Protocol. The absolute limit of

ROX 1024

CBM 0fU.S. Patent No. 7,765,107

92 of 174



ROX 1024
CBM of U.S. Patent No. 7,765,107

93 of 174

Case 2:10-cv-06108—SDW -MCA Document 1-3 Filed 11/22/10 Page 40 of 44 PageID: 93

US 7,262,219 B2

 

 

 

 

 

 

 

 

 
 

 

71 72

solubility, without pH adjustment, was determined to
be 700 mg/cc. The pH of this solution was 8.4. TABLE 25-continued
Solutions of lower pH were more difficult to prepare
at 500 mg/cc using Malic acid as acidulant. When pH Sodium and Calcium GHB Evaluation
was adjusted to 6.0 with Malic acid, the solubility of s
the calcium oxybate was limited (longer stirring Imp“.
required to solubilize). The desired solution of 500 mi“

mg/cc, pH 7.5 was prepared with Malic acid as Sodium Impu- (Speci-
acidulant without difliculty. Appearance of the final oxybate potency mics ImPufitjes fied _
solution was slightly yellow in color. Copies of the 10 solution Ins/cc (02.) (mm) (Unspecified) GLB) pH
laboratory record for preparation ofthese solutions is
available. Day 0

B. Microbial Challenge Testing of the Various Formula- Day 28 363 mg/cc 0.21% 0.017% 0.19% 8.0
tions Parepared by MDS NeoPharm. (104%)

The microbial challenge testing was carried as specified in 15 45° “18/00 451 mslcc 0-055% 0-027% 0-038% 7-5

the Protocol and the following table summarizes the results PH 7‘5 . (102%)

of microbial challenge testing of various formulations of :fl'ZAmd. . . . ay

sodiunécpxybate and the s1ngle calcium oxybate formulation Day 28 454 mg/cc 0.400A 0.038% 0.36% 7.8
PEP” ' 20 (101%)

550 mg/ec 563 mg/oc 0.077% 0.037% 0.040% 7.6

TABLE 24 PH 7_5 (102%)

rgigg of Sodium and Calcium GHB Salts Mal” MdDay 0
Microbial 25 Day 28 561 mg/cc 0.56% 0.047% 0.51% 7.9

pH of Solution Challenge Result (102%)

Sodium Oxybate Conwnmon 650 ngoo 666 mg/cc 0.10% 0.057% 0.045% 7.6
—‘—“““"— pH 7.5 (102%)
1. 500 mg/cc 7.5 (Malic acid) Pass Malic Acid

2. 250 mg/cc 7.5 (Malic acid) Pass 30 Day 0
3. 350 mg/cc 7.5 (Malic acid) Pass a
4_ 450 my“ 75 (Malic acid) Pass Day 28 660 myoc 0.8m 0.077% 0.73% 7.8
s. 550 lug/cc 7.5 (Malic acid) Pass (102%)
6. 650 MM 7.5 (Malic acid) Pass 500 mg/ec 518 mg/cc 0.065% 0.027% 0.038% 7.5
7. 500 mg/cc 7.5 (Citric acid) Pass

Calcium O_xybate Conctntion P1,; 7'5 . (104%)35 Cltnc Acid

500 mg/cc 7.5 Pass Day 0
Day 28 515 mg/oc 0.38% 0.007% 0.37% 7.9

. . . . (103%)

' C. Short Term Stabil1ty Evaluation of Various Formula- 500 mm 501 "lg/cc 12% >0_1% 0.013% 73
trons of Sod1um Oxybate and a Formulation of Ca1c1um 40 pH 7.5 (100%) (55: c 0“
Oxybate- Malic Acid Attached)

Solutions were tested on day zero (preparation day) and Day 0
day 28 according to the described Protocol. The results of Day 28 503 mg/oc 0.70% >0.1% 0.054% 7.6

the stability evaluation are summarized in Table 25 below: 45 (102%) (See c ofA)

TABLE 25 . _ _ . _
D. Summary of Pertment Solub111ty and Microbial Chal-

W lenge Data are Shown in Tables 26 and 27.

“3‘!” so
. “"5, TABLE 26Sodium Impu- (Speci-

oxybate Potency rities Impuritiw fied - Limits of Solubilitysolution mg/ec (‘16) (Total) (Unspecified) GLB) pH

500 miles 512 mg/cc 0.68% 0.041% 0.027% 7.6 55 Mmmum 5°!“th pH °f S°hm°n “mm“
PH 7-5 (102%) Sodium oxybateMalic Acid -——--—

Day 0 450 mg/cc pH 4 (HCI) 25°
Day 28 510 mg/oc 0.36% 0.33% 0.028% 7.9 500 my” pH 5 (EC!) 25..

(103%) 600 mg/cc pH 6 (HCl) 25°
250 mg/cc 258 mg/cc 0.045% 0.009% 0.026% 7.6 750 [mg/cc pH 6.8 (HCl) 25°
9117.5 . (103%) 6° 750 mg/cc + pH 10.3 25°
M5110 AC“! 1000 myoc pH (unadjusted) 65° Sohlblc,
Day 0 25° Gel
Day 28 256 rug/cc 0.18% 0.015% 0.16% 7.9 cmium (mm(102%) ——

350 myoc 360 lug/cc 0.050% 0.013% 0.037% 7.7 700 myoo pH 8.4 (unadjusted) 25:
pH 7-5 (103%) 65 500 mg/oc pH 6.0 25°Malic Acid
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TABLE 27

74

 

Microbial Challenge Results

pH of Solution

Sodium oxybate Concentration (Date)

Microbial Challenge Result

750 rug/cc (Dec. 1997) 7.5 (HCl) pm
500 mg/cc (Dec. 1997) 6.0 (HCl) pass
500 mg/cc + Excipienls 6.0 (Malic Acid) pass
(Xylitol) (March 1998)
500 111ch (March 1998) 9.0 (HCl) pass (Borderline aspagillus)
150 111ch (BDL 1995) 5.0 (HCl) fail (mpergillu: only)
150 mg/cc (BDL 1995) 7.0 (l-lCl) fail (aspergillu: and staph)
150 mg/cc (BDL 1995) 3.0 (HCl) fail (mpergillu: only)
150 mg/cc (BDL 1995) 10.3 (unadjusted) fail (aJpergillu: and staph)
500 rug/cc (May 1998) 6.0 (Malic Acid) discontinued
500 mg/cc (May 1998) 7.5 ('Malic Acid) pass
500 mg/cc (May 1998) 9.0 (Malic Acid) discontinued
500 mg/cc (May 1998) 7.5 (HCl) pass
500 111ch 7.5 (Malic Acid) pass
250 mg/cc 7.5 (Malic Acid) pass
350 mg/cc 7.5 (Malic Acid) pass
450 mg/cc 7.5 (Malic Acid) pass
550 mg/cc 7.5 (Malic Acid) pass
650 mg/cc 7.5 (Malic Acid) pass
500 mg/cc 7.5 (Citric Acid) pass
Calcium oxybate Concentration (Date)

500 mg/cc 7.5 (Malic Acid) pass

All of the compositions and/or methods disclosed and
claimed herein can be made and executed without undue

experimentation in light of the present disclosure. While the
compositions and methods of this invention have been
described in terms of preferred embodiments, it will be
apparent to those of skill in the art that variations may be
applied to the compositions and/or methods and in the steps
or in the sequence of steps of the method described herein
without departing from the concept, spirit and scope of the
invention. More specifically, it will be apparent that certain
agents which are both chemically and physiologically
related may be substituted for the agents described herein
while the same or similar results would be achieved All

such similar substitutes and modifications apparent to those
skilled in the art are deemed to be within the spirit, scope and
concept of the invention as defined by the appended claims.
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What is claimed is:

1. Apharmaceutical composition, consisting essentially of
an aqueous solution of about 350-750 mg/ml sodium
gamma-hydroxybutyrate, and a pH adjusting agent, wherein
the pH adjusting agent is malic acid, citric acid, acetic acid,
lactic acid, carbonic acid, formic acid, propionic acid or
tartaric acid, wherein the composition has a pH of about
6-7.5, and wherein the composition is chemically stable and
resistant to microbial growth, and wherein the composition
is free of preservatives.

2. The pharmaceutical composition ofclaim 1 wherein the
aqueous solution contains about 400-650 mg/ml of sodium
gamma-hydroxybutyrate.

3. The pharmaceutical composition of claim 1, wherein
the pH adjusting agent is malic acid.
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position has a pH of about 6-7.5, and wherein the compo-
sition is chemically stable and resistant to microbial growth,
and wherein the composition is free of preservatives.

4. Apharmaceutical composition, consisting essentially of
an aqueous solution of about 350-750 mg/ml sodium
gamma-hydroxybutyrate, and a pH adjusting agent, wherein
the pH adjusting agent is hydrochloric acid, phosphoric acid,
sulphuric acid, boric acid or nitric acid, wherein the com-
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,262,219 32 Page 1 of 1
APPLICATION NO. : 10/841709

DATED : August 28, 2007
INVENTOR(S) : Cook et 31.

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

In column 10, line 33, delete “4.3,.about” and insert -- 4.3, about --, therefor.

In column 17, line 36, delete “preparationsmay” and insert -— preparations may --,
therefor.

In column 17, line 46, after “phosphate;” delete “sa” and insert -- a --, therefor.

In column 28, line 5, delete “I” and insert - 1 -, therefor.

In column 33, lines 9—10, delete “constricted” and insert -- constructed --, therefor.

In column 34, line 54, delete “GHlB” and insert -- GHB -, therefor.

In column 40, line 35, delete “(250)” and insert -- (25°) --, therefor.

In column 72, line 63, delete “Calsium” and insert - Calcium --, therefor.

Signed and Scaled this

Nineteenth Day ofAugust, 2008

my

JON W. DUDAS

Director oflhe United States Patent and Trademark Ofiice
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202

MD MAILS/FAXES IN Rx/ENROILMENT FORM
204

AN INTAKE/REIMBURSEMENT SPECIALIST MAKE A COPY OF
THE FIX/ENROLLMENT FORM (THE COPY IS STAMPED

"COPY") AND THE ORIGINAL FAX IS THEN FDRYIARDED
TO THE PHARMACY TEAM
 

206

LID MARS/TAXES IN Rx/EIIROLIIIENT FORM 9
21 0

THE INTAKE/REIMBURSEMENT SPECIALIST ENTERS THE
PATIENT AND PHYSICIAN INFO INTO CHIPS

212 214

NO AN INTAKE REPRESENTATIVE WILL MAKE I ATTEMPT TO

comm REACH THE MO To OBTAIN THE MISSING INFORMAgIOI;
YES 220 THE MISSING INFORMTION HAS NOT BEEN OBTAINED

THE INTAKE/REIMBURSEMENT SPECRUST CONTACTS MD WITHIN 24 HOURS, THE Rx/ETROUMENT FORM IS FAXED
TO VERIFY RECEIPT «It ACCURACY OF THE PATIENTS Rx BACK TO THE MD WITH A REJECIION EXPLANATION "

& THIS CONTACT IS RECORDED IN CHIPS 218

ANOTEISENI'ERED IN CHIPSTHATTHE
222

THE INTAKE/REIMBURSEMENT SPECIALIST SENDS CONSENT
FORM AND A COVER LETTER TO THE PATIENT APPLICATION V5 REJECTED

224

  IS
THE INFO  

   

THE THING/REIMBURSEMENT SPECIALIST FAXES A 232
STATEMENT OE MEDICAL NECESSTTY To THE SEE NORD PROCESS FOR PATENTS

Mn To COMPLEIE WHO ARE UNINSURED 0R UTRIERINSURED

225

"0 230

  
THE INTAKE/REIMBURSEMENT SPECIALIST CONTACTS

THE PATIENFS INSURANCE PROVIDER TO VERIFY

COVERAGE & BENEFITS

YES 234

THE PATIENT IS INFORMED OF THE COST OF THE

PRODUCT AND IS GIVEN PAYIENT OPTIONS

236

ONCE PAYMENT IS RECEIVE), INTAKE/REIMBURSEMENT
SUBMITS A COVERAGE APPROVAL FORM (STAPLED TO

THE "COPY" OF THE Rx/ENROIIMENT FORM) TO THE
PHARMCY TEAM AS NOTIFICATION T0 PROCESS

THE PATIIJIT'S Rx

 
238

INTAKE/REIMBURSEMENT SUBMIIS A COVERAGE
APPROVAL FORM (STAPLEO TO THE "COPY" OF THE RAT

ENROLLMENT FORM) TO THE PHARMACY TEAM AS
NOTIFICATION TO PROCESS THE PATIENT'S Rx
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208

PHARMACY WORK FLOH

268

THE PATIENT IS SHIPPED IF ANY DISCIPUNARY ACTIONS ARE
A m SUCCESS IDENIIFIED. THE DIR. 0F PHARM. IS

- y U NOTIFIED AND TAKES ONE DE TILE
PACKET “A 2 DA SPS FOLLOWING ACTIONS:

274 — Rx IS PROCESSED AND THE
PHARMACIST MONITORS THE MD.’S

No THE PHARMACIST VERIFIES PROGRAM ACTIVITY
THE IID.'S CREDENIIALS AND - Rx IS NOT PROCESSED AND

ENTERS ALL ENDNCS IN CHIP THE MD IS NOTED As UNAPPROVED 
  
 

284 278

THE PHARVACISI HOLDS THE THE PHYSICIAN IS INDICATED
PATIENTS Rx DNIIL RECEMNC As DNAPPRDVED IN CHIPS

A COVERAGE APPROVAL FORD 286
   
   

  
 

YES 280 THE IID IS CONIACIED BY A
THE PHVSICIAN IS INDICATE) PHARMACIST & INPORNEO THAI

As APPROVED IN THE THE PAIIENT’s Rx CANNOT
  

 

PHYSICIAN SCREBI IN CHIPS BE PROCESSED

282 288

THE PHARMACIST HOLDS THE THE Rx AND ENROLLMENT FOR

PATIENTS Rx UNTIL RECEMNG IS MAILED BACK TO THE MD

A COVERAGE APPROVAL FORM ALONG WITH A COVER LETTER

FROM INTAKE REIMBURSEMENT REITERATING THAT THE Rx
CANNOT BE PROCESSED

290

A LETTER IS SENT TO THE

PATIENT INDICATINC THAT THE

Rx CANNOT BE PROCESSED &

THE PATIENT IS INSTRUCTIII TO

CONTACT HIS HER PHYSICIAN
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240

UPON RECEIPT OF THE COVERAGE APPROVAL FORM FROM

INTAKE/REIMBURSEMENT THE PHARMACY TECHNICIAN
CONTACTS THE PATIENT T0 COMPLETE THE "TECHNICIAN"

SPECIFIED SECTIONS OF THE PATIENT

COUNSEUNG CHECKIJST

Feb. 23, 2010

  

  
  

 
246

AFTER COMPLETING THE SPECIFIED SECTIONS OF THE

CHECKIJST WITH THE PATIENT THE PHARMACY TECHNICIAN

TRANSFERS THE CALLER TO THE PHARMACIST 'AND

REVIEWS THE ENTIRE CHECKLIST AND COMPLETES THE

REMAINING uPHARMACISTu SPECIFIED SECTIONS
248

THE PHARMACIST INDICATES IN GIIPS THAT THE PATIENT

COINSEIING CHECKLIST WAS SUCCESSFULLY COMPLETED

INCLUDING THE DATE COMPLETED

  
  

250

E PHARMACIST SCHEDULE THE PATIENTS SHIPMENT FO'

THE NEXT BUSINESS DAY OR THE NEXT BUSINU DAY

THE PATIENT IS AVAILABLE TO SIGN FOR THE PACKAGE

254

THE PHARMACIST ENTERS THE Rx ORDER

N CHPS, CREATING AN ORDER NUMBER

256

THE PHARMACIST VERIFIES THE Rx AND ATTACHES THE

VERIFICATTIN LABEL TO THE HARD COPY Rx

258

A PICK TICKET IS GENERATED FOR THE ORDHT A: THE

RDER IS FORWARDED TO THE PHARMACY FOR F0 1

260

THE SHIPMENT IS CONFIRMED IN CHIPS

262

THE ORIGINAL Rx IS FILED WITH THE PHARMACY

Rx’S IN NUMERICAL ORDER

264

THE ORDER IS SHIPPED BY USPS EXPRESS MAIL

FIG.

Sheet 4 of 16 US 7,668,730 B2

244

THE RECEIPT OF THE MATERIALS IS CONFIRMED AND

ANOTHER CALI. IS SCHEDULE) TO COUNSEL TT'E

PATIENT BEFORE TIE XYREM IS SHIPPED

252

TIE SHIPMENT MUST BE SENT TO THE PATIENTS HOME

ADDRESS UNLESS THE PATIENT IS TRAVEIJNG OR HAS

MOVED, IN WHICH CASE THE PHARMACIST IVILL DETERMINE

IF AN EXCEPTION WILL BE MADE THE PATIENT OR THE

PATTENT’S DESIGNEE MUST SIGN FOR THE PACKAGE
UPON DELIVERY

 
 
  
  
  

266

AIL XYREM INVENTORY IS CYCLE COINTED AND

RECONCILED WITH THE CHIPS SYSTIJII QUANTITIES

BEORE THE DAYS SHIPMENTS ARE SENT OUT
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PHYSICIAN SUCCESS

PROGRAM MATERIALS

REQUEST

320

MD CALLS XYREM SUCCESS

PROGRAM AT I~856-XYREM88

T0 REQUEST PROGRAM

MATERIALS

  

 

 

 

 

 
 

 
  

 
  

 

 

 

 
 330

MD DEMOGRAPHICS. DEA#
AND DATE OF REQUEST ARE

ENTERED INTO CHiPS 

 
  
  
  

 

 

340

508 REQUESTS MATERIALS TO

BE SHIPPED TO THE MD VIA

THE OMI FULFIUMENT WEBSTTE

AT WWWPRAFULFILLHENTCOM
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402

2 POSSIBLE REILL

REQUEST PROCESSES

404

EACH WEEK A REFILL REPORT IS CHIERAIED 0F @
PATIENTS mm 10 DAYS OF PRODUCT REMAINING

408

A COPY OF THE REFILL REPORT IS PROVIDED

TO INTAKE/REIMBURSEMENT
410

NO SOONER THAN 8 DAYS BEFORE MEDICATION

DEPLETION. A PHARMACY TECHNICIAN CONTACTS THE

PATIENT TO COMPLETE THE PRE—DELIVERY CHECKUST

412 414
  
 

IS

 

   

mg mum "0 A MESSAGE IS LEFT om moms
REACHED? sos & A RETURN NUMBER

YES 418 416

  
  

 

THE PHARIMCY TECHNICIAN SCHEDULES THE PATIENTS

SHIPMENT FOR THE NEXT BUSINESS DAY OR THE NEXT

BUSINESS DAY THE PATIENT IS AVAILABLE TO

SIGN FOR THE PACKAGE

A NOTE IS ENTERED IN THE CHIPS INDICATING THE

DATE THE MESSAGE WAS LEFT FOR THE PATIENT 

  
4

THE PHARMACIST ENTERS THE Rx ORDER

IN CHIPS, CREATING AN ORDER NUMBER

42

VERIFICATION LABEL TO THE HARD COPY Rx

42 426
All XYREM INVENTORY IS CYCLE COUNIED AND

42 BEFORE THE DAYS SHIPMENTS ARE SENT OUT

A PEK TICKET IS OENERATED FOR THE ORDER & THE

IRDER IS FORMARDED TO THE PHARMACY FOR FULFILLM

m 430

FIG. 4A

20

2
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THE PATIENT CALLS To REQUEST AN EARLY REFILL 434

A XYREM PROBLEM IDENTIFICATION 6C MANAGEMENT RISK

DIVERSION REPORT IS COMPLETED & DOCUMENTED IN
CHiPS. THE REPORT IS THEN FAXED TO OMI & THE

ORIGINAL IS FILED IN A MONTHLY BATCH FILE

  A NOTE CODE IS ENTERED IN CLIPS ON THE PATIENT

SCREEN INDICATTNG THE EARLY REFILL REQUEST

436

THE PHARMACIST EVALUATES THE PATTENT'S

COMPUANCE WITH THERAPY AND/OR POSSIHE PRODUCT
DNBTSION. MISUSE OR OVERUSE

 
 

éwgl+|+
(AO [\DO?
  

438

"IE ”PM“ CONTACTS “IE PRESCR‘B'NG THE PATIENT MUST NAIF UNTIL THE NDIT SCHEDULED
PHYSICIAN TO ALERT OF THE STTIIATION AND CONFIRM Rm ME TO RECEIVE mom PRODUCT

IF THE PHYSICIAN APPROVES OF THE EARLY REFILL

440 n 444

 
NO

YES THE PATIENT MUST WAIT UNTIL THE NEXT SCHEDULED
REILL DATE TO RECEIVE ADDITIONAL PRODUCT

THE PHARMACIST ENTERS A NOTE IN CHIPS

IN THE PATIENT SCREEN THAT THE PHYSICIAN

APPROVES THE REQUEST   
 
 IS THEN0

PATIENT WILL TO

PAY?YES

448

THE PHARMACIST NOTTFIES AN INTAKE/REIMBURSEMENT
SPECIAIJST TO CONTACT THE PARENTS INSURANCE

mm 7° VER'” 00'5““ FOR THE ”R” Rm” THE PATIENT IS INFORMED OF THE COST OF THE
PRODUCT AND Is GIVEN PAYMENT OPTIONS46

ONCE PAYMENT IS RECEIVED THE ORDER IS RELEASED

452 455

INTAKE/IMBURSEMENT SUBMTTS A COVERAGE APPROVAL INTAKE/REIMBURSEMENT SUBMTTS A COVERAGE APPROVAL

 
   

 
FORM TO THE PHARMACY TEAM AS NOTIFICATION THAT FORM TO THE PHARMACY TEAM AS NOTIFICATION THAT

THE PARENTS REFILL REQUEST CAN BE PROCESSED THE PATIENTS REFILL REQUEST CAN BE PROCESSED

454 468

   
 
 

THE PHARMACY TECIINICIAN CONTACTS THE PATIENT TO

SCHEDULE SHIPMENT OF THE PRODUCT FOR THE NEXT

BUSINESS DAY OR THE NEXT BUSINESS DAY THE PATIENT

IS AVAILABLE TO SIGN FOR THE PACKAGE

 
 

THE PHARMACY TECHNICIAN CONTACTS THE PATIENT TO

SCHEDULE SHIPMENT OF THE PRODUCT FOR THE NEXT

BUSINESS DAY OR THE NEXT BUSINESS BAY THE PATIENT

IS AVAILABLE TO SIGN FOR THE PACKAGE

m 455 CONTINUE 47o
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510

UPON DETERMINING THAT A PATIENT IS UNINSURED OR

UNDERINSURED. A REIMBURSEMENT SPECIALIST EXPLAINS

THE NORD PROGRAM TO THE PATIENT AND FAXES AN

APPUCATTON REQUEST FORM TO NORD FOR THE PATIENT

515

THE INTAKE/REIMBURSEMENT SPECIAIJST DOCUMENTS
IN CHIPS THAT AN APPUCATTON HAS BEEN REQUESTED

  

   
  

 

   
  

   

THROUGH NORD

520

NORD NAILS A PAP APPuCAIIoN TO THE

PANENI erIIIN I BUSINESS DAY

525 530

IS NO
THE PATIENT NORD SENDS A DENIAL LETTER 10 THE PANENI
APPROVED?

YES 545 540

NORD SENDS AN ACCEPTANCE IEIIER Io THE sos DOCUMENTS IN CIIIPs THAT

PANENI AND FAXES A VOUCHER TO 305 INDICAIINC THE THE PANENI WAS DENIED BY NORD

PANENI’s APPROVAL FOR THE PROGRAM

550

 

  
  

AN INTAKE/REIMBURSEMENT SPECIAJJST SUBMITS A
COVERAGE APPROVAL FORM TO THE PHARMACY TEAM AS

NOTIFICATION THAT THE PATIENT HAS BEEN APPROVED

FOR COVERAGE THROUGH NORD
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PRESCRIBER HEIDS

Feb. 23, 2010

PATIENT FIEIDS

PRESCRIPTION FIELDS

Sheet 9 of 16

236

  CH WEEK, THE DIRECTOR OF PHARMACY TRANSFERS

INVENTORY FOR THE WEEK'S SHIPMENTS TO A

SEGREGATED WAREHOUSE LOCATION

FOR PRODUCTION INVENTORY

A PURCHASE ORDER IS GENERAIED FOR THE

INVENTORY TRANSFERRED TO THE PRODUCTION

lOCATION «It IS FAXED TO THE OMI CONTROIJER

THE OMI CONTROLLER INVOICES SOS FOR

THE PRODUCT MOVED TO PRODUCTION

 

 
710

720

730
 

QUERY I ~ PRESCRIPIIONS BY PHYSICIAN

QUHIY 2 - PRESCRIPTIONS BY PATIENT NAIIE 820

QUERY 3 - PRESCRIPTIONS BY FREQUENCY
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INSURANCE HEIDS 740

FIG. 7

 
QUERY N — PRESCRIPTIONS BY DOSE
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900

PRESCRIPTION AND ENROLLMENT FORM /
PRESCRIBER INFORMATION 
 

 

 
 

 PRESCRIBER'S NAME

STREET ADDRESS:

CITY: ,____ __,___5_ STATE: ______ ZIP:

PHONE:_ __ ._._ _______._ FAIC ._._._.___.__ __*
LICENSE NUMBER— ___ [IA NUMBERM ____
MD SPECIALTY: .

 
 

 

 
  

   
 
 
 

 
 

PRESCRIPTION FORM

SSA: _________   
PATIENT NAME: __

ADDRESS:__ __ _._,

CITY: _____.._ STATE _._~__ ZIP.

Rx: XYRflA ORAL SOLUTION (500 Ing/mL) 180 ML. BOTIIE QUANTITY: __. IIONIRS SUPPLY

SIG: TAKE ~_OMs P.0. DILUTED IN 60 ml. WATER AT HS. AND THEN ACALN 2 1/2 T0 4 HOURS IAIER
REFILLS (CIRCLE ONE): 0 1 2 (NANMUII 0F 3 MONTH SUPPLY)

DATE: ____/____ /_
PRESCRIBER'S SIGNATURE

PHYSICIAN DECLARATION—PLEBE CHECK EACH BOX TO BE COWLEIED AT INITIAL PRESCRIPTION ONLY

I: I HAVE READ THE MATERIALS IN THE XYREM PHYSICIAN SUCCESS PROGRAM

[—7 I VEREY THAT THE PATIENT HAS BEBII EDUCATED WITH REg’ECT T0 XYREM PREPARATION, DOSINC AND SCHEDULING.
I: I UNDERSTAND THAT XYREM IS APPROVED FOR THE TREATMENT OF CATAPIEXY IN PATIENTS WITH NARCIlEPSY,

AND THAT SAFETY 0R IIFICACY HAS NOT BEEN ESTABUSHH) FOR ANY OTHER IIIIICAIION.

CT I UNDERSTAND THAT THE SAFETY OF DOSES GREATER TITAN ng/DAY HAS NOT BEEN ESTABLISHED

PATIENT INFORMATION

BEST NILE T0 CONIACI PARENT: : DAY I: NIGHT

DAY #2..._____._______ EVENNCI:
INSURANCE COMPANY NAME: ___.__ PHONE I:___
INSURED'S NANE: ________ RElATIONSHIP T0 PATIENT:

IOEIRIRCAIION NUMBER:___________E POLICY/GROUP NUMBER:

PRESCRPNON CARD :INO :IYEs IF YES, CARRIER—._.POUCY #:_____CROUP:

PLEASE ATTACH COPIES OF PATIENTS INSURANCE CARDS

DOB:_ _SEXU/F
  

 

 

  
  

  
  
  

 
 

 

 

 
  

   

  
  

 
  
  

 

 
FAX COMPLETED FORM TO XYREM SUCCESS PROGRAM (TOLL-FREE) 1—866—470-1744

FOR INEORIIAIION. CALL THE XYREII IEAM (TOLL FREE) AT I—BGG—XYREMBS 0-866—997—3688)

FIG. 9
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1000

/

PATIENT ASSISTANCE APPLICATION REQUEST FORM

DATE'

TO: PATIENT ASSISTANCE ORGANIZATION

FROM: SDS

FAX #: 203-798-2291

PLEASE SEND A XYREM PATIENT ASSISTANCE PROGRAM APPUCATION T0:

PATIENT NAME

ADDRESS

 

IEUSPHONE: ( )

 
PATIENT DOSAGE (GRAMS) TWICE NIGHTLY FOR A TOTAL DOSAGE OF__(GRAMS)

BOTTTES (THREE MONTHS SUPPLY)

BACKGROUND INFORMATION:

 

 

 

 

FIG. 10
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SENSITIVE DRUG PATIENT ASSISTANCE PROGRAM [900
VOUCHER REQUEST FOR MEDICAHON

 

 

PATIENT INFORMATION PHYSICIAN INFORMATION

<FIRST NAMEXUST NNIE> <PHYSIcIAN NAME>

<ADORESS 1> <ADDRESS 1>

<A00RESS 2> <ADDRESS 2>

(CITY, STATE ZIP CODE) <cITY, STATE ZIP 000E>

PHONE (123-456-7890 PHONE- (123-456-7890

0% 01/01/1 900
Si 123-45—5789 CASE CODE: mm”
DRUG AILOTMEHT: 100%

1RD; 03/01/2001 FIRST SHIPMENT THIS YEAR

DRUO QUANTITY

XYREEM180m1th 1

YAUDAIION DATE: 03/01/2001 "PHARMACY USEm
EXPIRATION DATE 05/31/2001
ISSUE DATE 03/15/2001

APPROYEO

HORD OOPY
**********Ik********************************************

(DEIACH HERE)

PATIENT INFORMATION PHYSICIAN INFORMATION

<FIRST NAME><IAST NAME> <PHYSIOIAN NAME)

<ADDRESS 1> <A00RESS 1>

<ADDRESS 2> <ADDRESS 2>

<cHY, STATE ZIP 000E> <cITY, STATE ZIP OODE>

PHONE: (123—456-7890 PHONE: (123—456—7890

0011 01/01/1900
m 123—45—6ng CASE CODE: mm

W 1 00%

11003/01/2001 FIRST SHIPMENT THIS YEAR

DRUG OUANTTTY

XYREM 180ml btl 1

VAUDATION DATE: 03/01/2001 mPHARMACY USE‘“
EXPIRATION DATE 05/31/2001
ISSUE DATE 03/15/2001

APPROVED
 

FIG. 1 1
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1 200

/

SENSITIVE DRUG PHYSICIAN'S CERTIFICATE

OF MEDICAL NEED

PATIENT INFORMATION

DATE:

NAME

' LAST FIRST 11

DATE or BIRTH:

DRUG BEING PRESCRIBED: XYREM

DIAGNOSIS/CONDITION FOR WHICH DRUG IS BEING PRESCRIBED:

ICU—9:

PHYSICIAN INFORMATION

PHYSICIANS NAME (PLEASE PRINT):

PHYSICIANS SIGNATURE ___.___._________.___DATE'

PLEASE FAX BACK TO SENSITIVE DRUG SUCCESS PROGRAM: (I-800—TOLl. FREE NUMBER)

FIG. 1 2
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SENSITIVE DRUG DISTRIBUTION SYSTEM shipping the drug must be confirmed. This ability may be
AND METHOD checked through NTIS and State Boards of Pharmacy.

Prescription refills are permitted in the number specified in
FIELD OF THE INVENTION the original prescription. In addition, ifa prescription refill is

The present invention relates to distribution of drugs, and
in particular to the distribution of sensitive drugs.

BACKGROUND OF THE INVENTION

Sensitive drugs are controlled to minimize risk and ensure
that they are not abused, or cause adverse reactions. Such
sensitive drugs are approved for specific uses by the Food and
Drug Administration, and must be prescribed by a licensed
physician in order to be purchased by consumers. Some
drugs, such as cocaine and other common street drugs are the
object of abuse and illegal schemes to distribute for profit.
Some schemes include Dr. shopping, diversion, and phar-
macy thefts. A locked cabinet or safe is a requirement for
distribution of some drugs.

Certain agents, such as gamma hydroxy buterate (GHB)
are also abused, yet also are eifective for therapeutic purposes
such as treatment of daytime cataplexy in patients with nar-
colepsy. Some patients however, will obtain prescriptions
from multiple doctors, and have them filled at different phar-
macies. Still further, an unscrupulous physician may actually
write multiple prescriptions for a patient, ormultiple patients,
who use cash to pay for the drugs. These patients will then sell
the drug to dealers or others for profit.

There is a need for a distribution system and method that
directly addresses these abuses. There is a further need for
such a system and method that provides education and limits
the potential for such abuse.

SUMMARY OF THE INVENTION

A drug distribution system and method utilizes a central
pharmacy and database to track all prescriptions for a sensi-
tive drug. Information is kept in a central database regarding
all physicians allowed to prescribe the sensitive drug, and all
patients receiving the drug. Abuses are identified by monitor-
ing data in the database for prescription patterns by physi-
cians and prescriptions obtained by patients. Further verifi-
cation is made that the physician is eligible to prescribe the
drug by consulting a separate database for a valid DEA
license, and optionally state medical boards to determine
whether any corrective or approved disciplinary actions relat-
ing to controlled substances have been brought against the
physician. Multiple controls beyond those for traditional
drugs are imposed on the distribution depending on the sen-
sitivity of the drug.

Education is provided to both physician and patient. Prior
to shipping the drug for the first time, the patient is contacted
to ensure that product and abuse related educational materials
have been received and/or read. The patient may provide the
name ofa designee to the central pharmacy who is authorized
to accept shipment of the drug. Receipt of the initial drug
shipment is confirmed by contacting the patient. Either a
phone call or other communication to the patient within a set
time after delivery may be made to ensure receipt. Further, a
courier service’s tracking system is used to confirm delivery
in further embodiments. Ifa shipment is lost, an investigation
is launched to find it.

In one embodiment, the drug may be shipped by the central
pharmacy to another pharmacy for patient pick-up. The sec-
ond pharmacy’s ability to protect against diversion before
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requested by the patient prior to the anticipateddue date, such
refills will be questioned. A lost, stolen, destroyed or spilled
prescription/supply is documented and replaced to the extent
necessary to honor the prescription, and will also cause a
review or full investigation.

The exclusive central database contains all relevant data

related to distribution of the drug and process ofdistributing
it, including patient, physician and prescription information.
Several queries and reports are run against the database to
provide information whichmight reveal potential abuse ofthe
sensitive drug, such as early refills.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a computer system for use in
implementing the system and method of the present inven-tion.

FIGS. 2A, 2B and 2C are a flowchart describing a method
for sensitive drug distribution at least partially utilizing a
computer system such as that shown in FIG. 1.

FIG. 3 is a flowchart ofa physician success program at least
partially implemented on a computer system such as that
shown in FIG. 1.

FIGS. 4A and 4B are a flowchart describing a method for
handling refill requests at least partially utilizing a computer
system such as that shown in FIG. 1.

FIG. 5 is a flowchart of a process for requesting special
reimbursement when a patient is uninsured or underinsured at
least partially utilizing a computer system as that shown in
FIG. 1.

FIG. 6 is a flowchart ofa process for inventory control at
least partially utilizing a computer system such as that shown
in FIG. 1.

FIG. 7 is a block diagram of database fields.
FIG. 8 is a block diagram showing a list of queries against

the database fields.

FIG. 9 is a copy of one example prescription and enroll-
ment form.

FIG. 10 is a copy of one example of a NORD application
request form for patient financial assistance.

FIG. 11 is a copy of one example voucher request for
medication for use with the NORD application request form
ofFIG. 10.

FIG. 12 is a copy of certificate of medical need.
FIGS. 13A, 13B and 13C are descriptions of sample

reports obtained by querying a central database having fields
represented in FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration specific embodiments in
which the invention may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the

art to practice the invention, and it is to be understood that
other embodiments may be utilized andthat structtnal, logical
and electrical changes may be made without departing from
the scope of the present invention. The following description
is, therefore, not to be taken in a limited sense, and the scope
of the present invention is defined by the appended claims.

The functions or algorithms described herein are imple-
mented in software or a combination of software and human
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implemented procedures in one embodiment. The software
comprises computer executable instructions stored on com-
puter readable media such as memory or other type ofstorage
devices. The term “computer readable media” is also used to
represent carrier waves on which the software is transmitted.
Further, such functions correspond to modules, which are
software, hardware, firmware of any combination thereof.
Multiple functions are performed in one or more modules as
desired, and the embodiments described are merely
examples. The software is executed on a digital signal pro-
cessor, ASIC, microprocessor, or other type of processor
operating on a computer system, such as a personal computer,
server or other computer system.

A sensitive drug is one which can be abused, or has addic-
tion properties or other properties that render the drug sensi-
tive. One example of such a drug is sodium oxybate, also
known as gamma hydroxy butyrate (GHB C4H7Na03) which
is useful for treatment of cataplexy in patients with narco-
lepsy. GHB is marketed under the trademark of Xyrem®
(sodium oxybate oral solution), which trademark can be used
interchangeably with GHB herein. Sensitive drugs also
include narcotics or other drugs which require controls on
their distribution and use to monitor behaviors to prevent
abuse and adverse side effects.

In one embodiment, Xyrem® is subject to a restricted
distribution program. One aspect ofthe program is to educate
physicians and patients about the risks andbenefits ofXyrem,
including support via ongoing contact with patients and a toll
free helpline. Initial prescriptions are filled only after a pre-
scriber and patient have received and read the educational
materials. Further, patient and prescribing physician regis-
tries are maintained and monitored to ensure proper distribu-tion.

In a further embodiment, bulk sodium oxybate is manufac-
tured at a single site, as is the finished drug product. Following
manufacture of the drug product, it is stored at a facility
compliant with FDA Schedule III regulations, where a con-
signment inventory is maintained. The inventory is owned by
a company, and is managed by a central pharmacy, which
maintains the consignment inventory. Xyrem® is distributed
and dispensed through a primary and exclusive central phar-
macy, and is not stocked in retail pharmacy outlets. It is
distributed by overnight carriers, or by US mail in one
embodiment to potentially invoke mail fraud laws ifattempts
ofabuse occur.

FIG. 1 is a simplified block diagram ofa computer system
100, such as a personal computer for implementing at least a
portion ofthe methods described herein. A central processing
unit (CPU) 110 executes computer programs stored on a
memory 120. Memory 120 in one embodiment comprises one
or more levels of cache as desired to speed execution of the
program and access to data on which the programs operate.
The CPU is directly coupled to memory 120 in one embodi-
ment. Both CPU 110 and memory 120 are coupled to a bus
130.A storage 140, I/O 150 and communications 160 are also
coupled to the bus 130. Storage 140 is usually a long term
storage device, such as a disk drive, tape drive, DVD, CD or
other type ofstorage device. In one embodiment, storage 140
is used to house a database for use with the present invention.
I/O 150 comprises keyboards, sound devices, displays and
other mechanisms by which a user interacts with the com-
puter system 100. Communications 160 comprises a network,
phone connection, local area network, wide area network or
other mechanism for communicating with external devices.
Such external devices comprise servers, other peercomputers
and other devices. In one embodiment, such external device
comprises a database server that is used in place of the data-
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4

base on storage 140. Other computer system architectures
capable ofexecuting software and interacting with a database
and users may also be used. Appropriate security measures
such as encryption are used to ensure confidentiality. Further,
data integrity and backup measures are also used to prevent
data loss.

FIGS. 2A, 28 and 2C represent an initial prescription order
entry process for a sensitive drug, such as Xyrem. At 202, a
medical doctor (MD) sends a Rx/enrollment form via mail,
fax, email orothermeans to an intake/reimbursement special-
ist at 204, who makes a copy of the RX/enrollment form that
is stamped “copy". The original fax is forwarded to a phar-
macy team. The enrollment form contains prescriber infor-
mation, prescription information, checkboxes for the pre-
scriber indicating they have read materials, educated the
patient, understand the use in treatment, and understand cer-
tain safety information, andalso contains patient information.

The prescriber information contains standard contact
information as well as license number, DEA number and
physician specialty. Patient and prescription information
includes name, social security number, date ofbirth, gender,
contact information, drug identification, patient’s appropriate
dosage, and number of refills allowed, along with a line for
the prescriber’s signature. Patient insurance information is
also provided.

There are two workflows involved at the pharmacy team,
intake reimbursement 206 and pharmacy workflow 208,
which may procwd in parallel or serially. The intake work
flow 206 starts with an intake reimbursement specialist enter-
ing the patient and physician information into an application/
database referred to as CHIPS, which is used to maintain a
record of a client home infusion program (CHIP) for
Xyrem®. A check is made to ensure the information is com-
plete at 212. Ifnot, at 214, an intake representative attempts to
reach the MD or prescriber to obtain the missing information.
If the missing information has not been obtained within a
predetermined period of time, such as 24 hours at 216, the
Rx/Enrollment form is sent back to the MD with a rejection
explanation. A note is entered in CHIPS that the application
was rejected.

If the information is complete at 212, the MD is contacted
at 220 to verify receipt and accuracy ofthe patient’s Rx. This
contact is recorded in CHIPS, The intake and reimbursement
specialist then sends a consent form and cover letter to the
patient at 224. The insurance provider is contacted at 226 to
verify coverage and benefits. At 228, a determination is made
regarding coverage for the drug. If it is not available, it is
determined at 230 whether the patient is willing and able to
pay. If not, a process 232 is performed for handling patients
who are uninsured or underinsured, In one embodiment, the
process is referred to as a NORD process.

Ifthe patient is willing and able to pay at 230, the patient is
informed of the cost of the product and is given payment
options at 234. At 236, once payment is received, the intake
reimbursement specialist submits a coverage approval form
with the enrollment form to the pharmacy team as notification
to process the patient’s prescription. Ifcoverage is approved
at 228, the intake reimbursement specialist also submits the
coverage approval form at 238 with the enrollment form to the
pharmacy tem as notification to process the patient’s pre-
scription. Processing of the prescription is described below.

Upon receipt and initial processing of the prescription
enrollment form and sending an original to the pharmacy
work flow block 208, the patient is shipped a Xyrem® success
packet via mail. In one embodiment, the Xyrem® success
packet contains educational material for a patient that advises
of the proper use, care and handling of the drug and conse-
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quences ofdiversion at 268. The medical doctor’s credentials
are checked to determine if the physician has a current DEA
license to prescribe controlled substances and ifhe or she has
had any actions related to misuse/misprescribing of con-
trolled drugs against him or her, within a predetermined time,
such as three months at 270. If they have, a pharmacist holds
the prescription until receiving a coverage approval form
from the intake reimbursement specialist at 272.

Ifthe credentials have not been recently checked, the phar-
macist verifies the credentials and enters all findings in the
database at 274. If the credentials are approved at 276, the
physician is indicated as approved in a physician screen popu-
lated by information from the database at 280. The prescrip-
tion is then held pending coverage approval at 282.

If any disciplinary actions are identified, as referenced at
block 278, management ofthe pharmacy is notified and either
approves processing ofthe prescription with continued moni-
toring ofthe physician, orprocessing ofthe prescription is not
performed, and the physician is noted in the database as
unapproved at 284. The Ivfl) is contacted by a pharmacist at
286, and informed that the patient’s Rx cannot be processed.
The enrollment form is then mailed back to the physician with
cover letter reiteration that the prescription cannot be pro-
cessed at 288. The patient is also sent a letter at 290 indication
that the prescription cannot be processed and the patient is
instructed to contact their physician.

Actual filling of the approved prescription begins with
receipt ofthe coverage approval form as indicated at 240. The
patient is contacted by the pharmacy, such as by a technician
to complete a technician section of a patient counseling
checklist. Ifa pharmacist verifies that the program materials
were not read at 242, the receipt ofthe material is confirmed
at 244 and another call is scheduled to counsel the patient
before the drug is shipped.

If the program materials were read at 242, the checklist is
completed at 246 and the technician transfers the patient to
the pharmacist who reviews the entire checklist and com-
pletes remaining pharmacist specified sections. At 248, the
pharmacist indicates in the database that the patient counsel-
ing and checklist was successfully completed, indicating the
date completed.

At 250, the pharmacist schedules the patient’s shipment for
the next business day or the next business day that the patient
or designee is able to sign for the package. Further, as indi-
cated at 252, the shipment must be sent to the patient’s home
address unless the patient is traveling or has moved. In that
event, the pharmacist may determine that an exception may
be made. The patient or the patient’s designee who is at least
18 years old, must sign for the package upon delivery.

At 254, the pharmacist enters the prescription order in the
database, creating an order number. The pharmacist then
verifies at 256 the prescription and attaches a verification
label to the hard copy prescription. At 258, a pick ticket is
generated for the order and the order is forwarded to the
pharmacy for fulfillment. The shipment is confirmed in the
database at 260, the original Rx is filed with the pharmacy
Rx’s in numerical order at 262, and the order is shipped by
USPS Express Mail 264. Use of the US mail invokes certain
criminal penalties for unauthorized diversion. Optionally,
other mail services may be used. Potential changes in the law
may also bring criminal penalties into play. Following ship-
ment, the patient is called by the central pharmacy to confirm
that the prescription was received.

As noted at 266, for the sensitive drug, Xyrern, all inven-
tory is cycle counted and reconciled with the database system
quantities before shipments for the day are sent. This provides
a very precise control of the inventor.
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A physician success program materials request process
begins at 310 in FIG. 3. At 320, the MD calls to the central
pharmacy to request program materials. A special phone
number is provided. MD demographics, DEA number, and
data or request are entered into the database at 330. At 340, a
request is made to ship the materials to the MD via a fulfill-
ment website, or other mechanism. The request process ends
at 350.

A refill request process begins at 402 in FIGS. 4A and 4B.
There are two different paths for refills. A first path beginning
at 404 involves generating report from the central database of
patients with a predetermined number of days or product
remaining. A second path beginning at 406 is followed when
patient calls to request an early refill.

In the first path, a copy ofthe report is provided to an intake
reimbursement specialist at 408. No sooner than 8 days
before the medication depletion, a pharmacy technician con-
tacts the patient at 410 to complete the pre-delivery checklist.
At 412, if the patient is not reached, a message is left men-
tioning the depletion, and a return number at 414. A note is
also entered into the database indicating the date the message
was left at 416.

Ifthe patient is reached at 412, the next shipment is sched-
uled at 418, the prescription is entered into the database
creating an order at 420, the pharmacist verifies the prescrip-
tion and attaches a verification label at 422 and the shipment
is confirmed in the database at 424. Note at 426 that the

inventory is cycle counted and reconciled with the database
quantities before the shipments for a day or other time period
are sent. A pick ticket is generated for the order and the order
is forwarded for firlfillment at 428, with the first path ending
at 430.

The second path, beginning at 406 results in a note code
being entered into the database on a patient screen indicating
an early refill request at 432. At 434, a sensitive drug problem
identification and management risk diversion report may be
completed, documented and distributed. The pharmacist
evaluates the patient’s compliance with therapy or possible
product diversion, misuse or over-use at 436. In one embodi-
ment, cash payers are also identified. The pharmacist then
contacts the prescribing physician to alert them of the situa-
tion and confirm ifthe physician approves ofthe early refill at
438. Ifthe physician does not approve as indicated at 440, the
patient must wait until the next scheduled refill date to receive
additional product as indicated at 442, and the process ends at
444.

If the physician approves at 440, the pharmacist enters a
note in the database on a patient screen that the physician
approves the request at 446. The pharmacist notifies an intake
reimbursement specialist to contact the patient’s insurance
provider to verify coverage for the early refill at 448. If the
insurance providerwill pay as determined at 450, the special-
ist submits the coverage approval form as notification that the
refill may be processed at 452. At 454, the pharmacy techni-
cian contacts the patient to schedule shipment of the product
for the next business day, and the process of filling the order
is continued at 456 by following the process beginning at 240.

If the insurance provider will not pay at 450, it is deter-
mined whether the patient is willing and/or able to pay at 458.
Ifnot, the patient must wait until the next scheduled refill date
to receive additional product at 460. If it was determined at
458 that the patient was willing and able to pay, the patient is
informed of the cost of the product and is given payment
options at 462. Once payment is received as indicated at 464,
the specialist submits a coverage approval form to the phar-
macy team as notification that the refill request can be pro-
cessed at 466. At 468, the pharmacy technician contacts the
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patient to schedule shipment. The process of filling the order
is continued at 470 by following the process beginning at 240.

A process, referred to as a NORD process in one embodi-
ment is used to determine whether donated, third party funds
are available for paying for prescriptions where neither insur-
ance will, nor the patient can pay. The process begins at 510
upon determining that a patient is uninsured or underinsured.
A reimbursement specialist explains the NORD program to
the patient and faxes an application request form to NORD for
the patient. At 515, the intake reimbursement specialist docu-
ments in the database that an application has been received
through NORD. At 520, NORD mails an application to the
patient within one business day.

A determination is made at 525 by NORD whether the
patient is approved. Ifnot, at 530, NORD sends a denial letter
to the patient, and it is documented in the database at 540 that
the patient was denied by NORD. If the patient is approved,
NORD sends an acceptance letter to the patient and faxes a
voucher to the central pharmacy (SDS in one embodiment) to
indicate the approval at 545. At 550, an intake reimbursement
specialist submits a coverage approval form to the pharmacy
team as notification that the patient has been approved for
coverage. The process of filling the order is continued at 555
by following the process beginning at 240.

An inventory control process is illustrated in FIG. 6 begin-
ning at 610. Each week, a responsible person at the central
pharmacy, such as the director of the pharmacy transfers
inventory for the week’s shipments to a segregated warehouse
location for production inventory. At 620, a purchase order is
generated for the inventory transferred to the production loca-
tion and is sent, such as by fax, to a controller, such as the
controller of the company that obtained approval for distri-
bution and use of the sensitive drug. At 630, the controller
invoices the central pharmacy for the product moved to pro-
duction. The process ends at 640.

The central database described above is a relational data-

base running onthe system ofFIG. 1, or a serverbased system
having a similar architecture coupled to workstations via a
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be distributed among multiple computers provided a query
operates over all data relating to such prescriptions, prescrib-
ers and patients for the drug.

An example of one prescription and enrollment form is
shown at 900 in FIG. 9. As previously indicated, several fields
are included for prescriber information, prescription informa-
tion and patient information.

FIG. 10 is a copy of one example NORD application
request form 1000 used to request that an application be sent
to a patient for financial assistance.

FIG. 11 is a copy of one example application 1100 for
financial assistance as requested by form 1000. The form
requires both patient and physician information. Social secu-
rity number information is also requested. The form provides
information for approving the financial assistance and for
tracking assistance provided

FIG. 12 is a copy ofone example voucher request 1200 for
medication for use with the NORD application request form
of FIG. 10. In addition to patient and physician information,
prescription information and diagnosis information is also
provided.

FIGS. 13A, 13B and 13C are descriptions of sample
reports obtained by querying a central database having fields
represented in FIG. 7. The activities grouped by sales, regu-
latory, quality assurance, call center, pharmacy, inventory,
reimbursement, patient care and drug information. Each
report has an associated frequency or frequencies. Thereports
are obtained by running queries against the database, with the
queries written in one of many query languages.

While the invention has been described with respect to a
Schedule 111 drug, it is useful for other sensitive drugs that are
DEA or Federally scheduled drugs in Schedule II-V, as well
as still other sensitive drugs where multiple controls are
desired for distribution and use.

The invention claimed is:

1. A computerized method of distributing a prescription
drug under exclusive control of an exclusive central phar-
macy, the method comprising:

network, as represented by communications 160. The data- 40 receiving ina computer ”00.65501. allprescription requests,
base is likely stored in storage 140, and contains multiple for any and allpatrents being prescribed the prescription
fields of information as indicated at 700 in FIG. 7. The orga- drug, only 8i the exclusrve central pharmacy from any
nization and groupings of the fields are shown in one format and all medical doctors allowed to prescribe the pre-
for convenience. It is recognized that many different organi- 45 scrrptron. drug, the . prescription requests. contarmng
zations or schemas may be utilized In one embodiment, the mformatron identifying patients, the prescnption drug,
groups of fields comprise prescriber fields 710, patient fields and-various credentials Of the any and all medical doc-
720, prescription fields 730 and insurance fields 740. For IOFS.’ , , , _ _
purposes of illustration, all the entries described with respect requrnng entering 0f the information into an. exclusrve
to the above processes are included in the fields. In further 50 computer database assocrated “{lth the “FIUSIYC central
embodiments, no such groupings are made, and the data is pharmacy for analysrs ofpotential abuse Situations, such
organized in a difl'erent manner. that all prescriptions for the prescription drug are pro-

Several queries are illustrated at 800 in FIG. 8. There may 0:155:31 onlylbyvthe exmltswzafifigg pharmacy usrng
be many other queries as required by individual state report- 0 y e 7X0 “51 e compu er ’ .
ing requirements. A first query at 810 is used to identify 55 checking With the computer processor the melals Of
prescriptions written by physician. The queries may be writ- the any and all doctors to detain]? the elrgrbrlrty Ofthe
ten in structured query language, natural query languages or doctors to prescribe the prescription drug; _
in any other manner compatible with the database. A second confirmmg Wilfh a Patlfm. that educational material has
query 820 is used to pull information from the database bee? read prior to shipping the prescrrptron drug; .
related to prescriptions by patient name. A third query 830 is 60 checking the “CIUSIVC computer database for potential
used to determine prescriptions by frequency, and a n“ query
finds prescriptions by dose at 840. Using query languages
combined with the depth ofdata in the central database allows
many other methods ofinvestigating forpotential abuse ofthe
drugs. The central database ensures that all prescriptions,
prescribers and patients are tracked and subject to such inves-
tigations. In further embodiments, the central database may

65

abuse of the prescription drug;
mailing the prescription drug to the patient only if no

potential abuse is found by the patient to whom the
prescription drug is prescribed and the doctor prescrib-
ing the prescription drug;

confirming receipt by the patient of the prescription drug;
and
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generating with the computer processor periodic reports
via the exclusive computer database to evaluate potential
diversion patterns.

2. A computerized method of distributing a prescription
drug under exclusive control of an exclusive central phar-
macy, the method comprising:

receiving in a computer processor all prescription requests,
for any and all patients being prescribed the prescription
drug, only at the exclusive central pharmacy from any
and all medical doctors allowed to prescribe the pre-
scription drug, the prescription requests containing
information identifying patients, the prescription drug,
and various credentials of the any and all medical doc-
tors;

entering the information into an exclusive computer data-
base associated with the exclusive central pharmacy for
analysis of potential abuse situations, such that all pre-
scriptions for the prescription drug are processed only
by the exclusive central pharmacy using only the exclu-

10

15

10

confirming with a patient that educational material has
been read prior to providing the prescription drug to the
patient;

requiring checking of the exclusive computer database for
potential abuse associated with the patient and the
authorized prescriber;

providing the prescription drug to the patient only provided
information in the exclusive computer database is not
indicative ofpotential abuse by the patient to whom the
prescription drug is prescribed and the authorized pre-
scriber ofthe prescription drug;

confirming receipt by the patient of the prescription drug;
and

generating with the computer processor periodic reports
via the exclusive computer database to evaluate potential
diversion patterns.

8. A computerized method ofdistributing gamma hydroxy
butyrate (GHB) under control of an exclusive central phar-
macy, the method comprising:

sive computer database; 2° receiving in a computer processor prescriptionrequests for
checking with the computer processor the credentials of GHB, for any and all patients being prescribed GHB,

the any and all doctors to determine the eligibility ofthe only at the central pharmacy from any and all authorized
doctors to prescribe the prescription drug; prescribers allowed to prescribe GHB, the prescription

checking the exclusive computer database for potential requests for GHB containing information identifying
abuse of the prescription drug; 25 patients and various credentials ofthe any and all autho-

mailing the prescription drug to a patient only ifno poten- rized prescribers;
tial abuse is found by the patient to whom the prescrip- entering the information into an exclusive computer data-
tion drug is prescribed and the doctor prescribing the baseunder exclusive control ofthe central pharmacy for
prescription drug; analysis ofpotential abuse situations, wherein the use of

confirming receipt by the patient of the prescription drug; 30 the exclusive computer database is required for distribu-
and tion of GHB, such that all prescriptions for GHB are

generating with the computer processor periodic reports processed only by the exclusive central pharmacy using
via the exclusive computer database to evaluatepotential only the exclusive computer database;
diversion patterns. checking with the computer processor the credentials of

3. The method of claim 2 wherein the exclusive central 35 the any and all authorized prescribers to determine the
pharmacy controls the exclusive computer database. eligibility of the prescribers to prescribe GHB;

4. The method of claim 2 and further comprising selec- confirming with the patient that GHB educational material
tively blocking shipment of the prescription drug to a patient. has been read prior to providing GHB to the patient a

5. The method of claim 2 wherein an abuse pattern is 40 fil’St time;
associated with a patient, and shipment is blocked upon such requiring checking ofthe exclusive computer database for
association. potential GHB abuse associated with the patient;

6. The method of claim 2 wherein the prescription drug providing GHB to the patient only providedinformation in
comprises gamma hydroxy butyrate (GHB). the exclusive computer database is not indicative of

7. A computerized method of distributing a prescription 45 potential abuse by the patient to whom GHB is pre-
drug under control of an exclusive central pharmacy, the scribed and the authorized prescriber ofthe GHB;
method comprising: confirming receipt by the patient of the GHB; and

receiving in a computer processor prescription requests, generating with the computer processor periodic reports
for any and all patients being prescribed the prescription via the exclusive computer database to evaluate potential
drug, only at the central pharmacy from any and all 50 GHB diversion patterns.
authorized prescribers allowed to prescribed the pre-
scription drug, the prescription requests containing
information identifying patients, the prescription drug,
and various credentials of the any and all authorized

9. A computerized method ofdistributing gamma hydroxy
butyrate (GHB) under control of an exclusive central phar-
macy, the method comprising:

receiving in a computer processorprescription requests for
prescribers; 55 GHB, for any and all patients being prescribed GHB,

entering the information into an exclusive computer data- only at the central pharmacy from any and all authorized
base under exclusive control ofthe central pharmacy for prescribers allowed to prescribe GHB, the prescription
analysis ofpotential abuse situations, wherein the use of requests containing information identifying patients and
the exclusive computer database is required for distribu- various credentials of the any and all authorized pre-
tion of the prescription drug, such that all prescriptions 50 scribers;
for the prescription drug are processed only by the exclu-
sive central pharmacy using only the exclusive computer
database;

checking with the computer processor the credentials of
the any and all authorized prescribers to determine the
eligibility ofthe prescribers to prescribe the prescription
drug;

65

entering the information into an exclusive computer data-
base under exclusive control ofthe central pharmacy for
analysis ofpotential abuse situations, whereinthe use of
the exclusive computer database is required for distribu-
tion of GHB, such that all prescriptions for GHB are
processed only by the exclusive central pharmacy using
only the exclusive computer database;
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checking with the computer processor the credentials of
the any and all authorized prescribers to determine the
eligibility of the prescribers to prescribe GHB;

confirming with the patient that GHB educational material
has been read prior to providing GHB to the patient a
first time;

requiring checking of the exclusive computer database for
potential GHB abuse associated with the patient;

mailing GHB to the patient only provided information in

5

12

mailing GHB to the patient only provided information in
the exclusive computer database is not indicative of
potential abuse by the patient to whom GHB is pre-
scribed and the doctor prescribing the GHB;

confirming receipt by the patient of the GHB; and
generating with the computer processor periodic reports

via the exclusive computerdatabase to evaluatepotential
GHB diversion patterns.

11. A computerized method of distributing a prescription

the exclusive computer database is not indicative of 10 drug under control Of an exclusive central pharmacy, the
potential abuse by the patient to whom GHB is pre-
scribed and the authorized prescriber of the GHB;

confirming receipt by the patient of the GHB; and
generating with the computer processor periodic reports

via the exclusive computer database to evaluate potential
GHB diversion patterns.

10. A computerized method of distributing gamma
hydroxy butyrate (GHB) undercontrol ofan exclusive central
pharmacy, the method comprising:

method comprising:
receiving in a computer processor all prescription requests,

for any and all patients being prescribed the prescription
drug, only at the central pharmacy from any and all
authorized prescribers allowed to prescribed the pre-
scription drug, the prescription requests containing
information identifying patients, the prescription drug,
and various credentials of the any and all authorized
prescribers;

, 20 entering the information into an exclusive computer data-
manufacturing GHB; base under exclusive control ofthe central pharmacy for
PFOVi‘th manufactured GHB only to the exclusive central analysis ofpotential abuse situations, wherein the use of

pharmacy; the exclusive computer database is required for distribu-
l’eceiyhlg in a computer processor all prescription requests tion of the prescription drug, such that all prescriptions

for GHB, for any and all patients being prescribed GHB, 25 for the prescription drug areprocessed only by the exclu-
only at the central pharmacy from any and all authorized sive central pharmacy using only the exclusive computer
prescribers allowed to prescribe GHB, the prescription database;
requests containing information identifying patients and checking with the computer processor the credentials of
various credentials of the any and all authorized pre- the any and all authorized prescribers to determine the
scribers; 30 eligibility ofthe prescribers to prescribe the prescription

entering the information into an exclusive computer data- drug;
base under exclusive control ofthe central pharmacy for confirming with the patient that educational material has
analysis ofpotential abuse situations, wherein the use of been read prior to providing the prescription drug to the
the exclusive computer database is required for distribu- patient;
tion of GHB, such that all prescriptions for GHB are 35 requiring checking of the exclusive computer database for
processed only by the exclusive central pharmacy using potential abuse by the patient to whom the prescription
only the exclusive computer database; drug is prescribed and the authorized prescriber allowed

checking with the computer processor the credentials of to prescribe the prescription drug;
the any and all authorized prescribers to determine the prqviding the prescriptiondrug to the patient only pmyided
eligibility ofthe prescribers to prescribe GHB; 40 mformatron in the exclusive computer database is not

confirming with the patient that GHB educational material
has been read prior to providing GHB to the patient a
first time;

requiring checking of the exclusive computer database for
potential GHB abuse associated with the patient;

indicative ofpotential abuse by the patient to whom the
prescription drug is prescribed and the authorized pre-
scriber allowed to prescribe the prescription drug; and

confirming receipt by the patient of the prescription drug.
it it it It! It
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202

M0 MAILS/FAXES IN Rx/DIROLIMBIT FORM
204

AN INTAKE/REIMBURSEMENT SPECIALIST MAKE A com or
THE Rx/ENROLLMENT FORM (THE cow IS STAMPED

"com AND THE ORIGINAL FAX IS THEN FORWARDED
T0 THE PHARMACY TEAM

206

00 MAILS/FAXES IN Rx/ENROLIMENT FORM 9
2w

TTIE INTAKE/REIMBURSEMENT SPECIALIST ENTERS THE
PATIENT AND PHYSICIAN INFO INTo CHIPS

IS 212 214
THE W, N0 AN INTAKE REPRESENTATIVE NIIE MAKE I ATTEMPT T0
comm? REACH THE MD To OBTAIN THE MISSING INFORMATION

216
YES 220

THE INTAKE/REIMBURSEMENT SPECIALIST CONTACTS MD
TO VERIFY RECEIPT & ACCURACY OF THE PATIENT'S Rx

& THIS CONTACT IS RECORDED IN CHIPS

222

THE INTAKE/REIMBURSEMENT SPECIALIST SENDS CONSENT
FORM AND A COVER LETTER TO THE PATIENT

224

THE INTAKE/REIMBURSEMENT SPECIALIST FAXES A
STATEMENT OF MEDICAL NECESSITY TO THE

MD TO COMPLETE

226

THE INTAKE/REIMBURSEMENT SPECIALIST CONTACTS
THE PATIBIIT'S INSURANCE PROVIDER TO VERIFY

COVERAGE & BENEFITS

 
238

MIME/REIMBURSEMENT SUBMITS A COVERAGE
APPROVAL FORM (STAPLED TO THE "COPY” OF THE Rx

ENROLLMENT FORM) TO THE PHARMACY TEAM AS
NOTIFICATION TO PROCESS THE PATIENTS Rx

 

 
 

  

 

 
 

 

TIIE MISSING INFORMATION HAS NOT BEEN OBTAINED

WITHIN 24 HOURS. THE FIX/ENROLLMENT FORM IS FAXED
;. K TO THE MD WITH A REJECTIDN EXPLANATION LEITER

218

A NOTE IS [THEM IN CHIPS THAT THE

APPLICATION NB REJECTED

232

SEE NORD PROCESS FOR PATENTS

WHO ARE UNINSURED OR UNDEMSURED

 
234

THE PATIENT IS INFORMED OF THE COST OF THE

PRODUCT AND IS CNEN PAYMENT OPTIONS

236

ONCE PAYMENT IS RECEIVED. INTAKE/REIMBURSEMENT
SUBMITS A COVERAGE APPROVAL FORM (STAPLED TO

THE "COPY" OF THE Rx/ENROLLMENT FORM) TO THE
PHARMACY TEAM AS NOTIFICATION TO PROCESS

THE PATIENTS Rx
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PHARMACY WORK FLOW

268

THE PATIENT IS SHIPPED

A XYREM SUCCESS

PACKET VIA 2—DAY USPS

270 274

CREDENTIALS BEEN VERIFIED

& APPROVED IN THE WT

 

 

  
276

  
   

YES 272

THE PHARMACIST HOLDS THE

PATIENT'S Rx UNTIL RECEMNG

ARE THE

MD.'S CREDENTIALS

 APPROVED?
A cOVERAcE APPROVAL FORM

FROM INTAKE/REIIIBURSEMENT RS 280

IRE PHYSICIAN IS INDIcAIED

AS APPROVED IN IRE

PHYSICIAN scREEN IN CHIPS

282

 
IRE PHARMACIST HOLDS THE

PATIENTS Rx UNIN mm

A COVERAGE APPROVAL FORM

FROM INIAKE/REINRURSEIAENI

FIG. 28

No IRE PHARMACIST VERIFIES
IRE MD.'S CREDENIIALS AND

ENTERS ALL FINDINGS IN CHIPS THE MD IS NOTED AS UNAPPROVED
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IF ANY DISCIPLINARY ACTIONS ARE

IDENTIFIED. THE DIR OF PHARM IS

NOTIFIED AND TAKES ONE OF THE

FOLLOWING ACTIONS:

- Rx IS PROCESSED AND THE

PHARMACIST MONITORS IRE ND's

PROGRAM ACTIVITY

— Rx IS NOT PROCESSED AND

284 278

N0 IRE PHYSICIAN IS INDICATED
As ONAPPROVED IN cm

286

THE MD IS CONTACTED BY A

PHARMACIST & INFORMED THAT

THE PATIENTS Rx CANNOT

BE PROCESSED

 
  

  

 

 

 

 

  
  
 

 

  
  

288

THE Rx AND ENROLLMENT FO' .

IS MAILED BACK TO THE MD

ALONG WTIH A COVER LETTER

REITERATING THAT THE Rx

CANNOT BE PROCESSED

290

A LEIIER IS SENT Io IRE

PATIENT INDII‘ATING IRAI IRE

Rx CANNOT BE PROCESSED &

IRE PAIIENI IS INSTRUCTED Io

CONTACT HIS/HER PHYSICIAN
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240

UPON RECEIPT OF THE COVERAGE APPROVAL FORM FROM

INTAKE/REIMBURSEMENT THE PHARMACY TECHNICIAN
CONTACTS THE PATIENT TD COMPLETE THE "TECHNICIAN"

SPECIFIED SECTKTNS OF THE PATIENT

COUNSEUNG CHECKLBT

  

  
  

244

THE RECEIPT OF THE MATERIALS IS CONFIRMED AND

ANOTHER CALL IS SCHEDULED TO COUNSEL THE

PATIENT BEFORE THE XYREII IS SHIPPED 
246

AFTER COMPLETING THE SPECIFIED SECTIONS OF THE

CHECKLIST WITH THE PATIENT THE PHARMACY TECHNICIAN

TRANSFERS THE CALLER TO THE PHARMACIST WHO

REVIEWS THE ENTIRE CHECKIJST AND COMPLETES THE

REMAINING "PHARMACIST" SPECIFIED SECTIONS
248

THE PHARMACIST INDICATES IN CHIPS THAT THE PATIENT

COUNSELING CHECKUST WAS SUCCESSFULLY COMPLETED 252
INCLUDING THE DATE COMPLETED

250 THE SHIPMENT MUST BE SENT TO THE PATIENTS HOME

ADDRESS UNESS THE PATIENT IS TRAVEUNG 0R HAS
THE PHARMACIST SCHEDULE THE PATIENTS SHIPMENT F0 ~

THE NEXT BUSINESS DAY OR THE NEXT BUSINESS DAY "MD- “ "Hm" CASE "IE WW“ ""1 ”mm“
. E AN EXCEPTION WILL BE MADE. THE PATENT OR THE

“IE ”"9" '5 “WM To 5'6” F°R THE mg: PATTENT'S DESTCNEE MUST SIGN FOR THE PACKACE
UPON DHJVERY

THE PHARMACIST ENTERS THE Rx ORDER

IN CHIPS. CREATING AN ORDER NUMBER

256

THE PHARMACIST VERIFIES THE Rx AND ATTACHES THE

VERIFICATION [ABEL TO THE HARD COPY Rx

258

A PICK TICKET TS GENERATED FOR THE ORDER & THE

PRDER IS FORNARDED TO THE PHARMACY FOR FULFI . ~

260

  
 

  
  

  

  
  

THE SHIPMENT IS CONFIRMED IN CHIPS

262

THE ORIGINAL Rx IS FILED WITH THE PHARMACY

Rx'S IN NUMERICAL ORDER 255

264 N1 XYREII INVENTORY IS CYCLE CUUNTED AND
THE ORDER IS SHIPPED BY USPS EXPRESS MAIL RECONCILED WITH THE CIfiPS WEN DUANTTTTES

BEFORE THE DAYS SHIPMENTS ARE SENT oUT

FIG. 2c
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REQUEST

  

 

 

 

 

 
  

 

 320

MD CALLS XYREM SUCCESS

PROGRAM AT I-856-XYREM88

TO REQUEST PROGRAM

MATERIALS

 

 
  
 

 
 

 330

MD DEMOGRAPHICS, DEA}
AND DATE or REQUEST ARE

ENTERED mm CHIPS

 
  

 

 

 
 

 

 

340

505 REQUESTS MATERIALS TO

BE SHIPPED TO THE MD VIA

THE OMI FULFILLMENT WEBSITE

AT WWWPRAFULFILLMENTCOM

  
  

US 7,765,106 B2

ROX 1024

CBM 0fU.S. Patent No. 7,765,107

130 0f174



ROX 1024
CBM of U.S. Patent No. 7,765,107

131 of 174

Case 2:10-cv-06108-SDW -MCA Document 1-4 Filed 11/22/10 Page 34 of 75 PageID: 131

U.S. Patent Jul. 27, 2010 Sheet 6 of 16 US 7,765,106 B2

402

2 POSSIBLE REFILL

REQUEST PROCESSES

404

EACH WEEK A REFILL REPORT IS GENERATED OF 9
PATIENTS WITH IO DAYS OF PRODUCT REMAINING

408

A COPY or THE REFILL REPORT IS PROVIDED

TO INTAKE/REIMBURSEMENT
410

NO SOONER THAN 8 DAYS BEFORE MEDICATION

DEPLETION, A PHARMACY TECHNICIAN CONTACTS THE

PATIENT TO COMPLETE THE PRE-DELNERY CHECKLIST

412 414

THE PATIBIT A MESSAGE IS IEFI ONLY MENTIONING

REACHED? SDS 8! A RETURN NUMBER

YES 4I8 416

THE PHARMACY TECHNICIAN SCHEDUIES THE PATIENT'S A NOTE IS ENTERED IN THE CIfiPS INDICATING THE

SHIPMENT FOR THE NEXT BUSINESS DAY OR THE NEXT DATE THE MESSAGE WAS LEFT FOR THE PATIENT
BUSINESS DAY THE PATIENT IS AVAILABLE TO

SIGN FOR THE PACKAGE

 

   
E

 

  
  

 

420

THE PHARMACIST ENTERS THE Rx ORDER

IN CHIPS, CREATING AN ORDER NUMBER

422

THE PHARMACIST VERIFIES THE Rx AND ATTACHES THE

VERIFICATION [ABEL TO THE HARD COPY Rx

424 425
ALL mm INVENTORY IS CYCLE COUNTED AND

THE SHIPMENT IS comma) m cm RECONCILED mm THE CHIPS SYSTEM QUANTITIES

428 BEFORE THE DAYS SHIPMENTS ARE SENT OUT

A PICK TICKET IS GENERATED FOR THE ORDER & THE

IRDER IS FORWARDED TO THE PHARMACY FOR FULFILLMEN

END 4; (N0

FIG. 4A
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G)
406

THE PATIENT CALLS T0 REQUEST AN EARLY REFILL

432

A NOTE CODE IS ENTERED IN CHIPS ON THE PATIENT

SCREEN INDICATINC THE EARLY REFILL REOUEST

436

THE PHARMACIST EVALUATES THE PAITENT'S

COMPLIANCE WITH THERAPY AND/OR POSSIBLE PRODUCT
DIVERSION, MISUSE 0R OVERUSE

434

A XYREM PROBLBA IDENTIFICATION & IMNAGHAENT RISK

DNERSION REPORT IS COMPLETED & DOCUMENTED IN

CHIPS. THE REPORT IS THEN FAXED TO OMI & THE

ORIGINAL IS FTLED IN A MONTHLY BATCH FILE

  
  

438

THE PHARMACIST CONTACTS THE PRESCRIBINC

PHYSICIAN TO ALERT OF THE SITUATION AND CONFIRM

IF THE PHYSICIAN APPROVES OF THE EARLY REFILL

442

THE PATIENT MUST WAIT UNTIL THE NEXT SCHEDULED

REFILL DATE TO RECEIVE ADDITIONAL PRODUCT

[ND 444

460

446 THE PATIENT MUST WAIT UNTIL THE NEXT SCHEDULED
REFILL DATE TO RECENE ADDITIONAL PRODUCT

THE PHARMACIST ENTERS A NOTE IN CHIPS

IN THE PATIENT SCREEN m THE PHYSICIAN N0 458
APPROVES THE REQUEST .5 THE

 
   

  

   

 
 
 

448 PATIENT mu TO

THE PHARMACIST noans AN INTAKE/REIMBURSEMENT PAY?
SPECIAIJSI IO comm THE PATIENTS INSURANCE ms 452

PROVIDER TO VERIFY COVERAGE FOR THE EARLY REFILL THE PATIENT IS INFORMED OF THE COST OF THE
450 PRODUCT AND IS GIVEN PAYMENT OPTIONS

N0 454 

   
INSURANCE PROVIDER

ONCE PAYMENT IS RECEIVED THE ORDER TS RELEASED

YES 452 466

INTAKE/IMHURSEMENT SUBMITS A COVERAGE APPROVAL INTAKE/REIMBUMENT SUBMITS A COVERAGE APPROVAL
FORM TO THE PHARMACY TEAM 5 NOTIFICATION THAT FORM TO THE PHARMACY TEAM AS NOTIFICATION THAT

THE PATIENT'S REFILL REOUEST CAN BE PROCESSED THE PATIENTS REFILL REOUEST CAN BE PROCESSED
454 468

  
  

  
THE PHARMACY TECHNICIAN CONTACTS THE PATIENT TO

SCHEDULE SHIPMENT OF THE PRODUCT FOR THE NEXT

BUSINESS DAY OR THE NEXT BUSINESS DAY THE PATIENT

IS AVAILABLE TO SIGN FOR THE PACKAGE

THE PHARMACY TECHNICIAN CONTACTS THE PATIENT T0

SCHEDUIE SHIPMENT OF THE PRODUCT FOR THE NEXT

BUSINESS DAY OR THE NEXT BUSIIBS DAY THE PATIENT

IS AVAILABLE TO SIGN FOR THE PACKACE

mm. 456 m 470
FIG. 4B
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510

UPON DETERMINING THAT A PATIENT IS UNINSURED OR

UNDERINSURED. A REIMBURSEMENT SPECIALIST EXPLAINS

THE NORD PROGRAM TO THE PATIENT AND FAXES AN

APPLICATION REQUEST FORM TO NORD FOR THE PATIENT

515

THE INTAKE/REIMBURSEMENT SPECIALIST DOCUMENTS
IN CHiPS THAT AN APPLICATION HAS BEEN REQUESTED

 
 

  
  

 

   
  

   

THROUGH NORD

520

NORD MAILS A PAP APPUI‘ATION To THE

PATIENT WITHIN I BUSINESS DAY

525 530

'5 NO
THE PATIENT NORD SENDS A DENIAL LETTER To THE PATIENT
APPROVED?

YES 545 540

NORD SENDS AN ACCEPTANCE LETTER TO THE SOS DOCUMENTS IN CTfiPS THAT

PATIENT AND FAXES A VOUCHER TO SOS INDICATING THE THE PATIENT VlAS DENIED BY NORD

PATIENTS APPROVAL FOR THE PROGRAM

550

AN INTAKE/REIMBURSEMENT SPECIALIST SUBMITS A
COVERAGE APPROVAL FORM TO THE PHARMACY TEAM AS

NOTIFICATION THAT THE PATIENT HAS BEEN APPROVED

FOR COVERAGE THROUGH NORD
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236

CH WEEK, THE DIRECTOR OF PHARMACY TRANSFER.

INVENTORY FOR THE WEEK'S SHIPMENTS TO A

SEGREGATED WAREHOUSE [OCATION

FOR PRODUCTION INVENTORY

   
 

  
 
 

 A PURCHASE ORDER IS GENERATED FOR THE

INVENTORY TRANSFERRED TO THE PRODUCTION

[OCATION & IS FAXEO TO THE ONI CONTROUIR

 
  THE ONI CONTROLLER INVOICES SOS FOR

THE PRODUCT MOVED TO PRODUCTION

 

  

  

  
  

    
  

FIG. 6

7oo\\ [/2300
PRESCRIBER FIELDS 710 QUERY I - PRESCRIPTIONS BY PHYSICIAN 810

720 0UERY2 - PRESCRIPTIONS BY PATIENT NINE 820

PRESCRIPTION FIELDS 73o OUERY 5 - PRESCRIPTIONS BY FREQUENCY 830

INSURANCE FIELDS 740 QUERY N - PRESCRIPTIONS BY DOSE 840
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PRESCRIPTION AND ENROLLMENT FORM /
PRESCRIBER INFORMATION

PRESCRIBER'S NAME:_—_—___ OFFICE CONTACT:
STREET ADDRESS:

Clle—__— STATE: _____ ZIP.

PHONE:__________________ FAX:

LICENSE NUMBER: DEA NUMBER:

MD SPECIALTY:

  
  
   

  

 

 
 

PRESCRIPTION FORM

SSE:

 

   PATIENT NAME:

ADDRESS:

cm; _____.______ STATE: __.___— ZIP.

Rx: XYREM ORAL SOLUTION (500 mg/ml) 180 Ml. BUHLE QUANTITY: __MONTHS SUPPLY
SIG: TAKE _cus P.o. DILUTED IN so ml WATER AT HS AND THEN AGAIN 2 1/2 10 4 HOURS IATER
REFILIS (CIRCLE ONE): 0 I 2 (MAXIMUM 0F 3 MONTH SUPPLY)

DATE: ___/___/_
PRESCRIBER'S SIGNATURE

PHYSICIAN DECIARATION-PLEASE CHECK EACH BOX TO BE COMPLETED AT INITIAL PRESCRIPTION-ONLY

:1 I HAVE READ THE MATERIALS IN THE XYREM PHYSICIAN SUCCESS PROGRAM

I: I VERIFY THAT THE PATIENT HAS BEEN EDUCATED WITH RESPECT TO XYREM PREPARATION, DOSING AND SCHEDUUNG.

I:I | UNDERSTAND THAT XYREM IS APPROVED FOR THE TREATMENT OF CATAPIEXY IN PATIENTS YIITH NARCOLEPSY.
AND THAT SAFETY DR EFFICACY HAS NOT BEEN ESTABLISHED FOR ANY OTI'ER INDICATION.

I:I I UNDERSTAND THAT THE SAFETY OF DOSES GREATER THAN ng/DAY H8 NOT BEEN ESTABLISHED

PATIENT INFORMATION

BEST TIME TO CONTACT PATIENT: CI DAY CT NIGHT

DAY fl:__—______._._ MNING fl:
INSURANCE COMPANY NAME:__ PHONE p;
INSURED'S NAME: __._______ RELATIONSHIP TO PATIBIT:

IDENTIFICATION NUMBER: —____.____ POLICY/GROUP NUMBER:

PRESCRIPTION CARD: CI NO CI YES IF YES, CARRIER: ___._ POLICY 5:—_GROUP:

PlEfiE ATTACH COPIES OF PATIENTS INSURANCE CARDS

DOB:

  
  

  
   

 
 

 
 

 

 

  
  

  
 

 

 

  
  
 

 

  

 
FAX COMPIETED FORM TO XYREM SUCCESS PROGRAM (TOLL-FREE) 1-866-470-1744

FOR INFORMATION, CAIl THE XYREM TEAM (TOLL FREE) AT I-868-XYREM88 (1-866-997-3588)

FIG. 9
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1 000

/

PATIENT ASSISTANCE APPLICATION REQUEST FORM

DATE:

TO: PATIENT ASSISTANCE ORGANIZATION

FROM: SOS

FAX 5: 203-798—2291

PLEfiE SEND A XYREM PATIENT ASSISTANCE PROGRAM APPLICATION TO.

PATIENT NAME

ADDRESS

TELEPHONE: ( )

 
PATIENT DOSAGE: (GRAMS) TWICE NIGHTLY FOR A TOTAL DOSAGE 0F_.. (GRAMS)

BOTTLES (THREE MONTHS SUPPLY)

BACKGROUND INFORMATION:

 

 

 

 

 

 

 

FIG. 10
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SENSITIVE DRUG PATIENT ASSISTANCE PROGRAM 200
VOUCHER REQUEST FOR MEDICATION

 

PATIENT INFORMATION PHYSIcIAN INFORMATION

<FIRST NAME><IAST NAME> <PHYSIcIAN NAME>

<ADDRESS 1> <ADDRESS 1>

<ADDRESS 2> <ADDRESS 2>

<cI1Y. STATE zIP CODE) (CflY, STATE zIP CODE)

PHONE: (123-456-7890 PHONE: (123—456-7890

m 01/01 /1900
Sfl 123-45—6789 CASE CODE: mm"
DRuc AIIOTMENT: 1002

Lfl 03/01/2001 FIRST SHIPMENT THIS YEAR

DRuc OUAHIITY

XYREEM 180m1bll I

VADDATION DATE: 03/01/2001 "'PHARMACY USE'“
EXPIRATION DATE: 05/31/2001
ISSUE DATE: 03/15/2001

APPROVED

NORD COPY
*l‘***33*l**1**¥***#*#¥***¥****************************

(DEIAOH HERE)

PATIENT INFORMATION PHYSIcIAN INFORMATION

<FIRST NAME><IAST NAME> <PHYSIOIAN NANE>

<ADDRESS 1> <A00RESS 1>

<ADDRESS 2> <ADDRESS 2>

<cIIY, STATE ZIP c00E> <cnY, STATE ZIP cOOE>

PHONE: 023-455-7090 PHONE: (123-456-7890

m 01 /01/1900
m123-45-6789 CASE CODE: ”mm
DRUG ANDTMENT: 100%

Lflx 03/01/2001 FIRST SHIPMENT THIS YEAR

DRuc DUANDIY

XYREM 180ml 00 1

VALIDATION DATE 03/0I/2001 «0mm usgm
EXPIRATION DATE: 05/31/2001

ISSUE DATE 03/15/2001

APPROVED
 

FIG. 11
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1 200

/

SENSITIVE DRUG PHYSICIAN'S CERTIFICATE

OF MEDICAL NEED

PATIENT INFORMATION

DATE:

NAME:

LAST FIRST IA

DATE OF BIRTH:

DRUG BEING PRESCRIBED: XYREM

DIAGNOSIS/CONDITION FOR WHICH DRUG IS BEING PRESCRIBED:

ICD-9:

PHYSICIAN INFORMATION

PHYSICIANS NAME (PLEASE PRINT):

PHYSICIANS SIGNATURE: __.___—____ DATE:

PLEASE FAX BACK TO SENSITIVE DRUG SUCCESS PROGRAM: (I—BOO-TOLI. FREE NUMBER)

FIG. 12
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SENSITIVE DRUG DISTRIBUTION SYSTEM courier service’s tracking system is used to confirm delivery
AND METHOD in further embodiments. Ifa shipment is lost, an investigation

is launched to find it.

RELATED APPLICATIONS In one embodiment, the drug may be shipped by the central

This application is a divisional application of US. patent
application Ser. No. 10/322,348, filed Dec. 17, 2002, now
US. Pat. No. 7,668,730 which application is incorporated
herein by reference.

FIELD OF THE INVENTION

The present invention relates to distribution ofdrugs, and
in particular to the distribution of sensitive drugs.

BACKGROUND OF THE INVENTION

Sensitive drugs are controlled to minimize ensure that they
are not abuse and adverse reactions. Such sensitive drugs are
approved for specific uses by the Food and Drug Administra-
tion, and must be prescribed by a licensed physician in order
to be purchased by consumers. Some drugs, such as cocaine
and other common street drugs are the object of abuse and
illegal schemes to distribute for profit. Some schemes include
Dr. shopping, diversion, and pharmacy thefis. A locked cabi-
net or safe is a requirement for distribution of some drugs.

Certain agents, such as gamma hydroxy buterate (GHB)
are also abused, yet also are effective for theraputic purposes
such as treatment of daytime cataplexy in patients with nar-
colepsy. Some patients however, will obtain prescriptions
from multiple doctors, and have them filled at different phar-
macies. Still further, an unscrupulous physician may actually
write multiple prescriptions for a patient, or multiple patients,
who use cash to pay for the drugs. These patients will then sell
the drug to dealers or others for profit.

There is a need for a distribution system and method that
directly addresses these abuses. There is a further need for
such a system and method that provides education and limits
the potential for such abuse.

SUMMARY OF THE INVENTION

A drug distribution system and method utilizes a central
pharmacy and database to track all prescriptions for a sensi-
tive drug. Information is kept in a central database regarding
all physicians allowed to prescribe the sensitive drug, and all
patients receiving the drug. Abuses are identified by monitor-
ing data in the database for prescription patterns by physi-
cians and prescriptions obtained by patients. Further verifi-
cation is made that the physician is eligible to prescribe the
drug by consulting a separate database for a valid DEA
license, and optionally state medical boards to determine
whether any corrective or approved disciplinary actions relat-
ing to controlled substances have been brought against the
physician. Multiple controls beyond those for traditional
drugs are imposed on the distribution depending on the sen-
sitivity of the drug.

Education is provided to both physician and patient. Prior
to shipping the drug for the first time, the patient is contacted
to ensure that product and abuse related educational materials
have been received and/or read. The patient may provide the
name ofa designee to the central pharmacy who is authorized
to accept shipment of the drug. Receipt of the initial drug
shipment is confirmed by contacting the patient. Either a
phone call or other communication to the patient within a set
time after delivery may be made to ensure receipt. Further, a

10

15

20

25

30

35

45

50

55

60

65

pharmacy to another pharmacy for patient pick-up. The sec-
ond pharmacy’s ability to protect against diversion before
shipping the drug must be confirmed. This ability may be
checked through NTIS and State Boards of Pharmacy.

Prescription refills are permitted in the number specified in
the original prescription. In addition, ifa prescription refill is
requestedby the patient prior to the anticipated due date, such
refills will be questioned. A lost, stolen, destroyed or spilled
prescription/supply is documented and replaced to the extent
necessary to honor the prescription, and will also cause a
review or full investigation.

The exclusive central database contains all relevant data

related to distribution of the drug and process ofdistributing
it, including patient, physician and prescription information.
Several queries and reports are run against the database to
provide information which might reveal potential abuse ofthe
sensitive drug, such as early refills.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a computer system for use in
implementing the system and method of the present inven-
tion.

FIGS. 2A, 2B and 2C are a flowchart describing a method
for sensitive drug distribution at least partially utilizing a
computer system such as that shown in FIG. 1.

FIG. 3 is a flowchart ofa physician success program at least
partially implemented on a computer system such as that
shown in FIG. 1.

FIGS. 4A and 4B are a flowchart describing a method for
handling refill requests at least partially utilizing a computer
system such as that shown in FlG. 1.

FIG. 5 is a flowchart of a process for requesting special
reimbursement when a patient is uninsured or underinsured at
least partially utilizing a computer system as that shown in
FIG. 1.

FIG. 6 is a flowchart ofa process for inventory control at
least partially utilizing a computer system such as that shown
in FIG. 1.

FIG. 7 is a block diagram of database fields.
FIG. 8 is a block diagram showing a list ofqueries against

the database fields.

FIG. 9 is a copy of one example prescription and enroll-
ment form.

FIG. 10 is a copy of one example of a NORD application
request form for patient financial assistance.

FIG. 11 is a copy of one example voucher request for
medication for use with the NORD application request form
of FIG. 10.

FIG. 12 is a copy of certificate ofmedical nwd.
FIGS. 13A, 13B and 13C are descriptions of sample

reports obtained by querying a central database having fields
represented in FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration specific embodiments in
which the invention may be practiced. These embodiments
are described in suflicient detail to enable those skilled in the

art to practice the invention, and it is to be understood that
otherembodiments may be utilized and that structural, logical
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and electrical changes may be made without departing fi‘om
the scope of the present invention. The following description
is, therefore, not to be taken in a limited sense, and the scope
of the present invention is defined by the appended claims.

The functions or algorithms described herein are imple-
mented in software or a combination of soflware and human

implemented procedures in one embodiment. The software
comprises computer executable instructions stored on com-
puter readable media such as memory or other type ofstorage
devices. The term “computer readable media” is also used to
represent carrier waves on which the software is transmitted.
Further, such functions correspond to modules, which are
software, hardware, firmware of any combination thereof
Multiple functions are performed in one or more modules as
desired, and the embodiments described are merely
examples. The software is executed on a digital signal pro-
cessor, ASIC, microprocessor, or other type of processor
operating on a computer system, such as a personal computer,
server or other computer system.

A sensitive drug is one which can be abused, or has addic-
tion properties or other properties that render the drug sensi-
tive. One example of such a drug is sodium oxybate, also
known as gamma hydroxy butyrate (GHB C4H7Na03) which
is useful for treatment of cataplexy in patients with narco-
lepsy. GHB is marketed under the trademark of Xyrem®
(sodium oxybate oral solution), which trademark can be used
interchangeably with GHB herein. Sensitive drugs also
include narcotics or other drugs which require controls on
their distribution and use to monitor behaviors to prevent
abuse and adverse side eflects.

In one embodiment, Xyrem® is subject to a restricted
distribution program. One aspect ofthe program is to educate
physicians andpatients about the risks andbenefits ofXyrem,
including support via ongoing contact with patients and a toll
free helpline. Initial prescriptions are filled only afier a pre-
scriber and patient have received and read the educational
materials. Further, patient and prescribing physician regis-
tries are maintained and monitored to ensure proper distribu-
tion.

In a further embodiment, bulk sodium oxybate is manufac-
tured at a single site, as is the finished drug product. Following
manufacture of the drug product, it is stored at a facility
compliant with FDA Schedule III regulations, where a con-
signment inventory is maintained. The inventory is owned by
a company, and is managed by a central pharmacy, which
maintains the consignment inventory. Xyrem® is distributed
and dispensed through a primary and exclusive central phar-
macy, and is not stocked in retail pharmacy outlets. It is
distributed by overnight carriers, or by US mail in one
embodiment to potentially invoke mail fraud laws ifattempts
of abuse occur.

FIG. 1 is a simplified block diagram ofa computer system
100, such as a personal computer for implementing at least a
portion ofthe methods described herein. A central processing
unit (CPU) 110 executes computer programs stored on a
memory 120. Memory 120 in one embodiment comprises one
or more levels of cache as desired to speed execution of the
program and access to data on which the programs operate.
The CPU is directly coupled to memory 120 in one embodi-
ment. Both CPU 110 and memory 120 are coupled to a bus
130. A storage 140, 1/0 150 and communications 160 are also
coupled to the bus 130. Storage 140 is usually a long term
storage device, such as a disk drive, tape drive, DVD, CD or
other type ofstorage device. In one embodiment, storage 140
is used to house a database for use with the present invention.
I/O 150 comprises keyboards, sound devices, displays and
other mechanisms by which a user interacts with the com-
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puter system 100. Communications 160 comprises a network,
phone connection, local area network, wide area network or
other mechanism for communicating with external devices.
Such external devices comprise servers, otherpeer computers
and other devices. In one embodiment, such external device
comprises a database server that is used in place of the data-
base on storage 140. Other computer system architectures
capable ofexecuting software and interacting with a database
and users may also be used. Appropriate security measures
such as encryption are used to ensure confidentiality. Further,
data integrity and backup measures are also used to prevent
data loss.

FIGS. 2A, 213 and 2C represent an initial prescription order
entry process for a sensitive drug, such as Xyrem. At 202, a
medical doctor (MD) sends a Rx/enrollment form via mail,
fax, email orothermeans to an intake/reimbursement special-
ist at 204, who makes a copy of the RX/enrollment form that
is stamped “copy”. The original fax is forwarded to a phar-
macy team. The enrollment form contains prescriber infor-
mation, prescription information, checkboxes for the pre-
scriber indicating they have read materials, educated the
patient, understand the use in treatment, and understand cer-
tain safety information, and also contains patient information.

The prescriber information contains standard contact
information as well as license number, DEA number and
physician specialty. Patient and prescription information
includes name, social security number, date of birth, gender,
contact information, drug identification, patient’s appropriate
dosage, and number of refills allowed, along with a line for
the prescriber’s signature. Patient insurance information is
also provided.

There are two workfiows involved at the pharmacy team,
intake reimbursement 206 and pharmacy workflow 208,
which may procwd in parallel or serially. The intake work
flow 206 starts with an intake reimbursement specialist enter-
ing the patient and physician information into an application]
database referred to as CHIPS, which is used to maintain a
record of a client home infusion program (CHIP) for
Xyrem®. A check is made to ensure the information is com-
plete at 212. Ifnot, at 214, an intake representative attempts to
reach the MD orprescriber to obtain the missing information.
If the missing information has not been obtained within a
predetermined period of time, such as 24 hours at 216, the
Rx/Enrollment form is sent back to the MD with a rejection
explanation. A note is entered in CHIPS that the application
was rejected.

If the information is complete at 212, the MD is contacted
at 220 to verify receipt and accuracy ofthe patient’s Rx. This
contact is recorded in CHIPS. The intake and reimbursement

specialist then sends a consent form and a cover letter to the
patient at 224. The insurance provider is contacted at 226 to
verify coverage and benefits. At 228, a determination is made
regarding coverage for the drug. If it is not available, it is
determined at 230 whether the patient is willing and able to
pay. If not, a process is performed for handling patients who
are uninsured or underinsured. In one embodiment, the pro-
cess is referred to as a NORD process.

Ifthe patient is willing and able to pay at 23 0, the patient is
informed of the cost of the product and is given payment
options at 234. At 236, once payment is received, the intake
reimbursement specialist submits a coverage approval form
with the enrollment form to the pharmacy team as notification
to process the patient’s prescription. Ifcoverage is approved
at 228, the intake reimbursement specialist also submits the
coveral approval form with the enrollment form to the phar-
macy team as notification to process the patient’s prescrip-
tion. Processing of the prescription is described below.
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Upon receipt and initial processing of the prescription
enrollment form and sending an original to the pharmacy
work flow block 208, the patient is shipped a Xyrem® success
packet via mail. In one embodiment, the Xyrem® success
packet contains educational material for a patient that advises
of the proper use, care and handling of the drug and conse-
quences ofdiversion at 268. The medical doctor’ 5 credentials
are checked to determine if the physician has a current DEA
license to prescribe controlled substances and ifhe or she has
had any actions related to misuse/misprescribing of con-
trolled drugs against him or her, within a predetermined time,
such as three months at 270. If they have, a pharmacist holds
the prescription until receiving a coverage approval form
from the intake reimbursement specialist at 272.

Ifthe credentials have not been recently checked, the phar-
macist verifies the credentials and enters all findings in the
database at 274. If the credentials are approved at 276, the
physician is indicated as approved ina physician screen popu-
lated by information from the database at 280. The prescrip-
tion is then held pending coverage approval at 282.

If any disciplinary actions are identified, as referenced at
block 278, management ofthe pharmacy is notified and either
approves processing ofthe prescription with continued moni-
toring ofthe physician, orprocessing ofthe prescription is not
performed, and the physician is noted in the database as
unapproved at 284. The enrollment form is then mailed back
to the physician with a cover letter reiterating that the pre-
scription cannot be processed at 288. The patient is also sent
a letter at 290 indicating that the prescription cannot be pro-
cessed and the patient is instructed to contact their physician.

Actual filling of the approved prescription begins with
receipt ofthe coverage approval form as indicated at 240. The
patient is contacted by the pharmacy, such as by a technician
to complete a technician section of a patient counseling
checklist. If a pharmacist verifies that the program materials
were not read at 242, the receipt of the material is confirmed
at 244 and another call is scheduled to counsel the patient
before the drug is shipped.

If the program materials, were read at 242, the checklist is
completed at 246 and the technician transfers the patient to
the pharmacist who reviews the entire checklist and com-
pletes remaining pharmacist specified sections. At 248, the
pharmacists indicates in the database that the patient coun-
seling and checklist was successfully completed, indicating
the date completed.

At 250, the pharmacist schedules the patiem’s shipment for
the next business day or the next business day that the patient
or designee is able to sign for the package. Further, as indi-
cated at 252, the shipment must be sent to the patient’s home
address unless the patient is traveling or has moved. In that
event, the pharmacist may determine that an exception may
be made. The patient or the patient’s designee who is at least
18 years old, must sign for the package upon delivery.

At 254, the pharmacist enters the prescription order in the
database, creating an order number. The pharmacist then
verifies at 256 the prescription and attaches a verification
label to the hard copy prescription. At 258, a pick ticket is
generated for the order and the order is forwarded to the
pharmacy for fulfillment. The shipment is confirmed in the
database at 260, and the order is shipped by USPS Express
Mail. Use of the US mail invokes certain criminal penalties
for unauthorized diversion. Optionally, other mail services
may be used. Potential changes in the law may also bring
criminal penalties into play. Following shipment, the patient
is called by the central pharmacy to confirm that the prescrip-
tion was received.
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As noted at 266, for the sensitive drug, Xyrem, all inven-
tory is cycle counted an reconciled with the database system
quantitiesbefore shipments for the day are sent. This provides
a very precise control of the inventor.

A physician success program materials request process
begins at 310 in FIG. 3. At 320, the MD calls to the central
pharmacy to request program materials. A special phone
number is provided. MD demographics, DEA number, and
data or request are entered into the database at 330. At 340, a
request is made to ship the materials to the MD via a fulfill-
ment website, or other mechanism. The request process ends
at 350.

A refill request process begins at 302 in FIGS. 4A and 4B.
There are two different paths for refills. A first path beginning
at 404 involves generating a report from the central database
ofpatients with a predetermined number of days or product
remaining. A second path beginning at 406 is followed when
a patient calls to request an early refill.

In the first path, a copy ofthe report is provided to an intake
reimbursement specialist at 408. No sooner than 8 days
before the medication depletion, a pharmacy technician con-
tacts the patient at 410 to complete the pre-delivery checklist.
At 412, if the patient is not reached, a message is left men-
tioning the depletion, and a return number at 414. A note is
also entered into the database indicating the date the message
was left at 416.

Ifthe patient is reached at 412, the next shipment is sched-
uled at 418, the prescription is entered into the database
creating an order at 420, the pharmacist verifies the prescrip-
tion and attaches a verification label at 422 and the shipment
is confirmed in the database at 424. Note at 426 that the

inventory is cycle counted and reconciled with the database
quantities before the shipments for a day or other time period
are sent. A pick ticket is generated for the order and the order
is forwarded for fulfillment at 428, with the first path ending
at 430.

The second path, beginning at 406 results in a note code
being entered into the database on a patient screen indicating
an early refill request at 432. The pharmacist evaluates the
patient’s compliance with therapy or possible product diver-
sion, misuse or over-use at 436. In one embodiment, cash
payers are also identified. The pharmacist then contacts the
prescribing physician to alert them ofthe situation and con-
firm if the physician approves of the early refill at 438. If the
physician does not approve as indicated at 440, the patient
must wait until the next scheduled refill date to receive addi-

tional product as indicated at 442, and the process ends at 444.
If the physician approves at 440, the pharmacist enters a

note in the database on a patient screen that the physician
approves the request at 446. The pharmacist notifies an intake
reimbursement specialist to contact the patient’s insurance
provider to verify coverage for the early refill at 448. If the
insurance provider will pay as determined at 450, the special-
ist submits the coverage approval form as notification that the
refill may be processed at 452. At 454, the pharmacy techni-
cian contacts the patient to schedule shipment of the product
for the next business day, and the process of filling the order
is continued at 456 by following the process beginning at 240.

If the insurance provider will not pay at 450, it is deter-
mined whether the patient is willing and/or able to pay at 458.
Ifnot, the patient must wait until the next scheduled refill date
to receive additional product at 460. If it was determined at
458 that the patient was willing and able to pay, the patient is
informed of the cost of the product and is given payment
options at 462. Once payment is received as indicated at 464,
the specialist submits a coverage approval form to the phar-
macy team as notification that the refill request can be pro-
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cessed at 466. At 468, the pharmacy technician contacts the
patient to schedule shipment. The process of filling the order
is continued at 470 by following the process beginning at 240.

A process, referred to as a NORD process in one embodi-
ment is used to determine whether donated, third party funds
are available forpaying for prescriptions where neither insur-
ance will, nor the patient can pay. The process begins at 510
upon determining that a patient is uninsured or underinsured.
A reimbursement specialist explains the NORD program to
the patient and faxes an application request form to NORD for
the patient. At 515, the intake reimbursement specialist docu-
ments in the database that an application has been received
through NORD. At 520, NORD mails an application to the
patient within one business day.

A determination is made at 525 by NORD whether the
patient is approved. Ifnot, at 530, NORD sends a denial letter
to the patient, and it is documented in the database at 540 that
the patient was denied by NORD. If the patient is approved,
NORD sends an acceptance letter to the patient and faxes a
voucher to the central pharmacy (SDS in one embodiment) to
indicate the approval at 545. At 550, an intake reimbursement
specialist submits a coverage approval form to the pharmacy
team as notification that the patient has been approved for
coverage. The process of filling the order is continued at 555
by following the process beginning at 240.

An inventory control process is illustrated in FIG. 6 begin-
ning at 610. Each week, a responsible person at the central
pharmacy, such as the director of the pharmacy transfers
inventory for the week’s shipments to a segregated warehouse
location for production inventory. At 62 0, a purchase order is
generated forthe inventory transferred to theproduction loca-
tion and is sent, such as by fax, to a controller, such as the
controller of the company that obtained approval for distri-
bution and use of the sensitive drug. At 630, the controller
invoices the central pharmacy for the product moved to pro-
duction. The process ends at 640.

The central database described above is a relational data-

base running on the system ofFIG. 1, or a serverbased system
having a similar architecture coupled to workstations via a
network, as represented by communications 160. The data-
base is likely stored in storage 140, and contains multiple
fields of information as indicated at 700 in FIG. 7. The orga-
nization and groupings of the fields are shown in one format
for convenience. It is recognized that many different organi-
zations or schemas may be utilized. In one embodiment, the
groups offields comprise prescriber fields 710, patient fields
720, prescription fields 730 and insurance fields 740. For
purposes ofillustration, all the entries described with respect
to the above processes are included in the fields. In further
embodiments, no such groupings are made, and the data is
organized in a different manner.

Several queries are illustrated at 800 in FIG. 8. There may
be many other queries as required by individual state report-
ing requirements. A first query at 810 is used to identify
prescriptions written by physician. The queries may be writ-
ten in structured query language, natural query languages or
in any other manner compatible with the database. A second
query 820 is used to pull information from the database
related to prescriptions by patient name. A third query 830 is
used to determine prescriptions by frequency, and a n'h query
finds prescriptions by dose at 840. Using query languages
combined with the depth ofdata in the central database allows
many other methods ofinvestigating forpotential abuse ofthe
drugs. The central database ensures that all prescriptions,
prescribers and patients are tracked and subject to such inves-
tigations. In further embodiments, the central database may

10

15

20

25

30

35

40

45

50

55

60

65

8

be distributed among multiple computers provided a query
operates over all data relating to such prescriptions, prescrib-
ers and patients for the drug.

An example of one prescription and enrollment form is
shown at 900 in FIG. 9. As previously indicated, several fields
are includedforprescriber information, prescription informa-
tion and patient information.

FIG. 10 is a copy of one example NORD application
request form 1000 used to request that an application be sent
to a patient for financial assistance.

FIG. 11 is a copy of one example application 1100 for
financial assistance as requested by form 1000. The form
requires both patient and physician information. Social secu-
rity number information is also requested. The form provides
information for approving the financial assistance and for
tracking assistance provided

FIG. 12 is a copy of one example voucher request for
medication for use with the NORD application request form
of FIG. 10. In addition to patient and physician information,
prescription information and diagnosis information is also
provided.

FIGS. 13A, 13B and 13C are descriptions of sample
reports obtained by querying a central database having fields
represented in FIG. 7. The activities grouped by sales, regu-
latory, quality assurance, call center, pharmacy, inventory,
reimbursement, patient care and drug information. Each
report has an associated frequency or frequencies. The reports
are obtained by running queries against the database, with the
queries written in one of many query languages.

While the invention has been described with respect to a
Schedule III drug, it is usefirl for other sensitive drugs that are
DEA or Federally scheduled drugs in Schedule II-V, as well
as still other sensitive drugs where multiple controls are
desired for distribution and use.

The invention claimed is:

1. A therapeutic method for treating a patient with a pre-
scription drug that is effective for therapeutic purposes, but is
also a drug that has potential to be abused, misused, or
diverted, comprising:

receiving, only into an exclusive central computer system,
all prescriptions forany and all patients beingprescribed
the prescription drug and from any and all doctors
allowed to prescribe the prescription drug, the prescrip-
tions containing information identifying the patient, the
prescription drug, and various credential s ofthe medical
doctor who is prescribing the prescription drug;

requiring entering of the information into an exclusive
computer database associated with the exclusive central
computer system for analysis ofpotential abuse, misuse,
or diversion of the prescription drug, such that all pre-
scriptions for the prescription drug are processed for
authorization only using the exclusive central computer
system and the exclusive computer database;

controlling the distribution of said prescription drug using
the exclusive central computer system that tracks all
prescriptions of said prescription drug and analyzes for
the potential abuse, misuse, or diversion ofthe prescrip-
tion drug by determining current and anticipated pat-
terns of potential prescription abuse, misuse, or diver-
sion of said prescription drug fi'om periodic reports
generated by the exclusive central computer system and
the exclusive computer database based on prescription
data from a medical doctor, wherein said prescription
data contain information identifying the patient, the
drug prescribed, and credentials of the doctor, and
selecting multiple controls for distribution using said
exclusive central computer system, the controls selected
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from the group consisting of communicating prescrip-
tions from a physician to the exclusive central computer
system; identifying the physician’s name, license, and
DEA (Drug Enforcement Agency) registration informa-
tion; verifying the prescription; obtaining patient infor-
mation; verifying the physician is eligible to prescribe
the prescription drug by consulting the National Tech-
nical Information Services to determine whether the

physician has an active DEA number and to check on
whether any actions are pending against the physician;
providing comprehensive printed materials to the phy-
sician; contacting the patient’s insurance company if
any; verifying patient registry information; providing
comprehensive education information to the patient;
verifying the patient has received and/or reviewed the
educational materials; verifying the home address ofthe
patient; shipping via US postal service or a commercial
shipping service; receiving the name of an at least 18
year old designee to receive the drug; confirming receipt

10

15

10

bate are processed for authorization only using the
exclusive central computer system and the exclusive
computer database;

controlling the distribution of sodium oxybate using the
exclusive central computer system that tracks all pre-
scriptions ofsodium oxybate and analyzes for the poten-
tial abuse, misuse, or diversion by determining current
and anticipated patterns ofpotential prescription abuse,
misuse, or diversion of sodium oxybate from periodic
reports generated by the exclusive central computer sys-
tem based on prescription data from a medical doctor,
wherein said prescription data contain information iden-
tifying the patient, sodium oxybate as the drug pre-
scribed, and credentials ofthe doctor; and selecting mul-
tiple controls for distribution using said exclusive
central computer system, the controls selected from the
group consisting ofcommunicating prescriptions from a
physician to the exclusive central computer system;

ofan initial shipment ofthe drug to the patient; returning 20 identifying the physician’s name, license, and DEA
the drug to 3 pharmacy after two attempts to deliver; (Drug Enforcement Agency) registration information;
launchinganinvestigationwhena shipmentis lost; ship- verifying the prescription; obtaining patient informa-
ping to another pharmacy for delivery; requiring manu- tion; verifying the physician is eligible to prescribe
facture at a single location; authorizing release of inven- sodium oxybate by consulting the National Technical
tory in a controlled manner; questioning early refills; 25 Information Services to determine whether the physi-
flagging repeat instances 0f 105% stolen, destroyed, 01' cian has an active DEA number and to check on whether

spilled prescriptions; limiting the prescription to a one any actions are pending againstthe physician; providing
month supply; requiring rewriting 0f the Prescription comprehensive printed materials to the physician; con-
periodically; and making the database available to the tacting the patient’s insurance company ifany; verifying
DEA for checking for abuse, misuse, or dwersron pat- 30 patient registry information; providing comprehensive
terns in the data, for cash payments, 311d for inappropri- education information to the patient; verifying the
ate qheStlonS; patient has received and/or reviewed the educational

authorizing the filling, using the exclusive 06111131 00111- materials; verifying the home address of the patient;
puter system, Of a prescription for the PTBSCfiPhOIl dmg shipping via US postal service ora commercial shipping
that has been subjected to said multiple controls and has 35 service; receiving the name of an at least 18 year old
been approved for shipment to the patient; designee to receive the drug; confirming receipt of an

noting, based on one or more ofthe analysis ofthe potential initial shipment of the drug to the patient; returning the
abuse, misuse, or diversion of the prescription drug and drug to a pharmacy after two attempts to deliver, launch-
the periodic reports, that there is a potential for abuse, ing an investigation when a shipment is lost; shipping to
misuse, or diversionby the patient to whom the prescrip- 40 another pharmacy for delivery; requiring manufacture at
tion drug is prescribed; and a single location; authorizing release of inventory in a

delivering the prescription drug to the patient in order to controlled manner, questioning W1)? refills; flagging
treat the patient with the prescription drug. repeat mStanCeS Of 1051, “01811, _deStf°yedi or Splhed

2. The method of claim 1 , wherein the controls for distri- prescriptions} limiting the prescription t? a. one month
bution are communicating prescriptions from a physician to 45 supply; requiring rewriting Of the PrescnphOh peho‘h'
the exclusive central computer system; identifying the phy- cally; hhd makmg the database available to the DE," for
sician’s name, license, and DEA (Drug EnforcementAgency) checking for abuse, misuse, or diversion patterns in the
registration information; verifying the prescription; obtaining data, forcash payments, and for inappropriatequestions;
patient information; verifying patient registry information; 50 authorizing the filling, using the exclusive central com-
providing comprehensive education information to the puter system, of a prescription for sodium oxybate that
patient; verifying thepatient has received and/or reviewed the has been subjected to said multiple controls and has been
educational materials; or requiring rewriting of the prescrip- approved for Shipment t0 the patient;
tion periodically. noting, based on one or more ofthe analysis ofthe potential

3. A therapeutic method for treating a narcoleptic patient 55 abuse, misuse, or diversion of the prescription drug and
with sodium oxybate for daytime cataplexy comprising: the periodic reports, that there is a potential for abuse,

receiving, only into an exclusive central computer system, misuse, ord1versron by the patient to whomthe prescrip-
all prescriptions for any and all patients beingprescribed tron drug is prescribed; and
sodium oxybate and horn any and all medical doctors delivering the sodium oxybate to the patient in order to
allowed to prescribe sodium oxybate, the prescriptions 50 treat the patient with the sodium oxybate.

containing information relating to the patient, sodium 4. The method of claim 3, wherein the controls for distri-
oxybate, and various credentials of the medical doctor bution are communicating prescriptions from a physician to
who is prescribing the sodium oxybate; the exclusive central computer system; identifying the phy-

requiring entering of the information into an exclusive sician’s name, license, and DEA (Drug EnforcementAgency)
computer database associated with the exclusive central 65 registration information; verifying the prescription; obtaining
computer system for analysis ofpotentialabuse, misuse, patient information; verifying patient registry information;
or diversion, such that all prescriptions for sodium oxy- providing comprehensive education information to the
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patient; verifying the patient has received and/or reviewed the
educational materials; or requiring rewriting of the prescrip-
tion periodically.

S. A therapeutic method for treating a patient With a pre-
scription drug that is effective for therapeutic purposes, but is 5
also a drug that has potential to be abused, misused, or
diverted, comprising:

receiving, only into an exclusive computer database in a
computer system, from any and all medical doctors
allowed to prescribe the prescription drug and any and
all patients being prescribed the prescription drug, all
prescriptions for the prescription drug, the prescriptions
containing information identifying the patient, the pre-
scription drug, and various credentials of the medical
doctor who is prescribing the prescription drug;

requiring entering of the information into the exclusive
computer database for analysis of potential abuse, mis-
use, or diversion of the prescription drug, such that all
prescriptions for the prescription drug are processed for
authorization only via the exclusive computer database;

controlling the distribution of said prescription drug with
the computer system that tracks all prescriptions ofsaid
prescription drug and analyzes for the potential abuse,
misuse, or diversion of the prescription drug by deter-
mining current and anticipated patterns ofpotential pre-
scription abuse, misuse, or diversion ofsaid prescription
drug from periodic reports generated by the computer
system based on prescription data from a medical doc-
tor, wherein said prescription data contain information
identifying the patient, the drug prescribed, and creden-
tials of the doctor, and selecting multiple controls for
distribution of the prescription drug, the controls
selected from the group consisting of communicating
prescriptions from a physician to the exclusive computer
database; identifying the physician’s name, license, and
DEA (Drug Enforcement Agency) registration informa-
tion; verifying the prescription; obtaining patient infor-
mation; verifying the physician is eligible to prescribe
the prescription drug by consulting the National Tech-
nical Information Services to determine whether the

physician has an active DEA number and to check on
whether any actions are pending against the physician;
providing comprehensive printed materials to the phy-
sician; contacting the patient’s insurance company if
any; verifying patient registry information; providing
comprehensive education information to the patient;
verifying the patient has received and/or reviewed the
educational materials; verifying the home address ofthe
patient; shipping via US postal service or a commercial
shipping service; receiving the name of an at least 18
year old designee to receive the drug; confirming receipt
ofan initial shipment ofthe drug to the patient; returning
the drug to a pharmacy after two attempts to deliver;
launching an investigation when a shipment is lost; ship-
ping to another pharmacy for delivery; requiring manu-
facture at a single location; authorizing the release of
inventory in a controlled manner; questioning early
refills; flagging repeat instances of lost, stolen,
destroyed, or spilled prescriptions; limiting the prescrip-
tion to a one month supply; requiring rewriting of the
prescription periodically; and making the database
available to the DEA for checking for abuse, misuse, or
diversion patterns in the data, for cash payments, and for
inappropriate questions;

authorizing the filling, using the exclusive computer data-
base, ofa prescription for the prescription drug that has
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been subjected to said multiple controls and has been
approved for shipment to the patient;

noting, based on one ormore ofthe analysis ofthepotential
abuse, misuse, or diversion of the prescription drug and
the periodic reports, that there is a potential for abuse,
misuse, or diversion by the patient to whom the prescrip-
tion drug is prescribed; and

delivering the prescription drug to the patient in order to
treat the patient with the prescription drug.

6. The method of claim 5, wherein the controls for distri-
bution are communicating prescriptions from a physician to
the exclusive computer database; identifying the physician’s
name, license, and DEA (Drug Enforcement Agency) regis-
tration information; verifying the prescription; obtaining
patient information; verifying patient registry information;
providing comprehensive education information to the
patient; verifying the patient has received and/or reviewed the
educational materials; or requiring rewriting of the prescrip-
tion periodically.

7. A therapeutic method for treating a patient with a pre-
scription drug that is effective for therapeutic purposes, but is
also a drug that has potential to be abused, misused, or
diverted, comprising:

receiving, only into an exclusive central computer system,
all prescriptions for any and all patients beingprescribed
the prescription drug and any and all medical doctors
allowedto prescribed the prescription drug, theprescrip-
tions containing information identifying the patient, the
prescription drug, and various credentials ofthe medical
doctor who is writing the prescription;

requiring entering of the information into an exclusive
computer database associated with the exclusive central
computer system for analysis ofpotential abuse, misuse,
or diversion of the prescription drug, such that all pre-
scriptions for the prescription drug are processed for
authorization only using the exclusive central computer
system and the exclusive computer database;

controlling the distribution of said prescription drug using
the exclusive central computer system that tracks all
prescriptions of said prescription drug and analyzes for
the potential abuse, misuse, or diversion ofthe prescrip-
tion drug by determining current and anticipated pat-
terns of potential prescription abuse, misuse, or diver-
sion of said prescription drug from periodic reports
generated by the exclusive central computer system and
the exclusive computer database based on prescription
data from a medical doctor, wherein said prescription
data contain information identifying the patient, the
drug prescribed, and credentials of the doctor; and
selecting multiple controls for distribution using the
exclusive central computer system, the controls selected
from the group consisting of communicating prescrip-
tions from a physician to the exclusive central computer
system; identifying the physician’s name, license, and
DEA (Drug Enforcement Agency) registration informa-
tion; verifying the prescription; obtaining patient infor-
mation;

verifying the physician is eligible to prescribe the prescrip-
tion drug by consulting the National Technical Informa-
tion Services to determine whether the physician has an
active DEA number and to check on whetherany actions
are pending against the physician; providing compre-
hensive printed materials to the physician; contacting
the patient’s insurance company ifany; verifying patient
registry information; providing comprehensive educa-
tion information to the patient; verifying the patient has
received and/or reviewed the educational materials;
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13 14

verifying the home address of the patient; shipping via noting, based on one or more ofthe analysis ofthe potential
US postal service or a commercial shipping service; abuse, misuse, or diversion of the prescription drug and
receiving the name ofan at least 18 year old designee to the periodic reports, that there is a potential for abuse,
receive the drug; confirming receipt of an initial ShiP' misuse, or diversion by the patient to whom the prescrip-
ment of the drug to the patient; returning the drug to a 5 tion drug is prescribed; and
pharmacy after two attempts to deliver, launching an
investigation when a shipment is lost; shipping to
another pharmacy for delivery; requiring manufacture at . . . .
a single location; authorizing release of inventory in a 8. The method of claim 7, wherein the controls for distrl-
controlled manner, questioning early refills; flagging 10 bution arecommunicating prescriptions fiom a physician to
repeat instances of lost, stolen, destroyed, or spilled the exclusrve central computer system; identifying the P11)“
prescriptions; limiting the prescription to a one month sici-an’snanie, license, and DEA (Drug EnforcementAgency)
supp1y; requiring rewriting of the prescription periodi- registration information; verifying the prescription; obtaining
cally; and making the database available to the DEA for patient information; verifying patient registry information;
checking for abuse, misuse, or diversion patterns in the 15 providing comprehensive education information to the
data, for cash payments, and for inappropriate questions; patient; verifying the patient has 1'6“?in afld/01' rev18Wed the

authorizing the filling, using the exclusive central com- educaticgna! materials or requiring rewriting of the prescrip-
puter system, of a prescription for the prescription drug tlon penodlcally.
that has been subjected to said multiple controls and has
been approved for shipment to the patient; a: * a: 4: at:

delivering the prescription drug to the patient in order to
treat the patient with the prescription drug.
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202

MO MAILS/FAXES IN Rx/ENROLUIENI FORM
204

AN INTAKE/REIMBURSEMENT SPECWJST MAKE A COPY OF
THE Rx/ENROLLMENT FORM (THE COPY IS STAMPEO

"COPY") AND THE ORIGINAL FAX 15 THEN FORWARDEO
TO THE PHARMACY TEAM 
206

no MARS/IAxEs IN Rx/ENROUJIENT FORM 9
210

TIIE INTAKE/REIMBURSEMENT SPECIAIIST ENTERS THE
PATENT AND PHYSICIAN INFO INTO CHIPS

212 214

MEMO NO AN INTAKE REPRESENTATNE WILL MAKE 1 ATTEMPT TO
COMPLETE? REACH THE NO TO OBTAIN THE MING INFORMATION

216
YES 220

THE MHNC INFORMATION HAS NOT BEEN OBTAINED

IHE INTAKE/RHMBURSEMENI SPECIALIST CONTACTS MD VIIIRIM 24 HOURS. IRE RAY/ENROLLMENT FORM 15 mm
Io VERIFY RECEIPT & ACCURACY or IRE PARERIs Rx I: A Io IRE MO VIIR A REJECTION EYPIARAROM :-

&IHISCONTACTISRECORDED IN CHIPS 218
222

A NOTE IS ERIEREO IN CIfPS IRAI IRE

THE INTAKE/REIMBURSEMENT SPECIALIST SENDS CONSENT mum" ms Kym
FORM AND A com IEIIER IO IRE PAREMI

224 232
THE IMIAKE/RERIBORSEMEMI SPECIAUST EAxEs A

STATEMENT OF MEDICAL NECESSIIY Io THE SEE RORO PROCIE FOR PATIENTS
m) 10 COMPLETE WHO ARE UNINSURED 0R UNDERINSURED

226

"0 230
THE INTAKE/REIMBURSBIENT SPEcIAOSI COMIAOIS 5 m

IRE PATIENTS INSURANCE PROVIDER Io VERIIY mm mm, :.
COVERAGE & BENEFITS TO my?

 

 
NOTIFICATION TO PROCESS THE PATIENTS Rx

YES 234

THE PATIENT IS INFORMED OF THE COST OF THE
PRODUCT AND IS GIVEN PAYMENT OPTIONS

235

 
 

238 ONCE PAYMEMI IS RECEIVED, IMIAKE/REMRURSEMERI
MARE/ROARORSEMENI suauns A COVERAGE suaMIIs A COVERAGE APPROVAL FORM (SIAPLED IO

APPROVAL FORM (SIAPIO) Io IRE "'COPY OF IRE Rx THE "COPY" OI THE Rx/ENROUMENT FORM) Io IRE
ENROLLMENT roan] Io IRE PHARMACY IEAM As PHARMACY IEAM A5 ROIIHEAIION IO PROCESS
  THE PATIENTS Rx  
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208

PHARMACY m now

268

IR mu m [S smpp IF ANY DISCIPUNARV ACTIONS ARE
EAXYREM succgssm IOENRFIEO. IRE OIR OF PRARII Is

PACKET VIA 2-0m usps NOIIEIEO AND TAKES ONE OF THE
FOLLONING ACTIONS:

274 - Rx IS PROCESSED AND THE
270 PHARMACIST NONIIORs IRE HD.'S

IRE PIRRNAOISI VERIFIES PROGRAM AEIMIV
 

 

CREDENTIALS BEEN VERIFIED

& APPROVED IN THE WT
 

YES 272

IRE PHARMACIST HOLDS IRE

PAIIENrs Rx UNTIL RECEMNG

A COVERAGE APPROVAL EORII

FROM INTAKE/REIMBURSEMENT

  
  

  THE ND.'S CREDENTIALS AND - Rx IS NOT PROCESSED AND

ENTERS AU. FINDINGS IN CHIPS THE MD IS NOTED AS UNAPPROVED

   
  

  

   

276 284 278

WSAEEEEEEMM N0 IRE PHYSICIAN Is INDICATED
”PW m UNAPPROVEO IN CIfiPS

' 286

 
- YES 280 IRE IID IS CONTACTED III A

IRE PHYSICIAN IS INDICATED PRARIIACISI & INIOIIIIEO IIIAI

As APPROVED IN IRE IRE PAIIENI's Rx CANNOT

PHYSICIAN SCREEN IN CIfiPS BE PROEEsII

282 288

  
 

THE Rx AND ENROUJIENT FOR

IS NAILED BACK TO THE ID

ALONG WITH A COVER LETTER

REITERATING THAT THE Rx

CANNOT BE PROCESSED

29"

A LETTER IS SENT TO THE

PATIENT INDICATING THAT TIE

Rx CANNOT BE PROCESSED &

THE PATIENT IS INSTRUCTED TO

THE PHARMACIST HOLDS THE

PATIENT'S Rx UNTIL RECEMNG

A COVERAGE APPROVAL FORM

FROM INTAKE/REIMBURSEMENT

    

CONTACT HIS/HER PHYSICIAN 
FIG. 28
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240

UPON RECEIPT OF THE COVERAGE APPRIWAL FORM FROM

INTAKE/RHMBURSEMENT THE PHARMACY TECHNICIAN
CONTACTS THE PATIENT TO COMPLETE THE uTECHNICIANn

SPECIFIED SECTIONS OF THE PATIENT
COUNSELING CHECKLIST

  

  
  

244

THE RECEIPT OF THE MATERIALS IS CONFIRMED AND
ANOTHER ml IS SCHEDULED TO COUNSEL THE

PATIENT BEFORE THE XYREM IS SHIPPED 
246

AFTER COMPLETING THE SPECIFIED SECTIONS OF THE
CHECKLIST NIIH THE PATIENT THE PHARMACY TECHNICIAN

TRANSFERS THE CALLER TO THE PHARMACIST I'IHO
REVIEWS THE WIRE CHECKIJST AND COMPLETES THE

REMAINING "PHARMACIST" SPECIFIED SECTIONS
248

 
THE PHARMACIST INDICATES III CHIPS THAT THE PATIENT
COUNSELING CHECKLIST WAS SJCCESSFULLY COMPLETED

INCLUDING THE DATE COMPLETED 252
250 THE SHIPMENT MUST BE SENT TO THE PATIENTS HOME

ADDRESS UNLESS THE PATIENT IS TRAVEIJNC OR HE

MOVED, IN WHICH CASE THE PHARMACIST HILL DETERMINE
E PHARMACIST SCHEDULE IRE PAIIENI'S SHIPMENT Em

IRE NEXT BUSINESS DAY 0R THE NEXT BUSINESS DAY
IF AN EXCITTION WILL BE MADE. IRE PAIIENI 0R IRE

"IE mm '5 ”W m 5'6" m“ M mm PARENI‘S DESICNEE MUST SIGN FOR IRE PACKAGE
25" UPDN DEUVERY

IRE PHARMACIST ENIERS THE Rx oRDER

IN CHIPS. CREAIINC AN ORDER NUMBER
256

THE PHARMACIST VERIFIES THE Rx AND ATTACHES THE
VERIFICATION LABEL TO THE HARD COPY Rx

258

A PICK TICKET IS CENERATED FOR THE ORDER & THE

'RDER IS FORWARDED TO THE PHARMACY FOR FULFILLMI

 

260

IRE SHIPMENT Is CDIIIRIIED IN CIIPs

262

THE DRICINAL Rx IS RLED IIIIR IRE PRARIIACY

Rx'S IN NUMERICAL ORDER 255

254 ALL XYREM IINENIoRY Is CYCLE CDUNIED AND
IRE ORDER [5 SHIPPED RY USPS EXPRESS MAIL REDDNCILED IAIN IRE CHPS SYSIEN QUANTITIES

BEFORE IRE DAYS SHIPMENTS ARE SENI DUI

m FIG. 2c
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310

PHYSICIAN SUCCESS

PROGRAM MATERIAIS

REQUEST

320

MD CALLS XYREM SUCCESS

PROGRAM AT I-866-XYREM88

T0 REQUEST PROGRAM

MATERIALS

  

 

 

  

 

 
  

 

 

 

  

 
 

 

 

 

 

330

MD DEMOGRAPHICS, DEAI
AND DATE or REQUEST ARE

ENTERED mm CHIPS

 
  

 
 

 

 

340

$03 REQUESTS MATERIALS TO

BE SHIPPED TO THE MD VIA

THE 0MI FULFILLMENT WEBSITE

AT WWWPRAEULFILLMENLCQM

 
  
  

350

FIG. 3

US 7,765,107 B2
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402

2 POSSIBLE REFILL

REDUESI PROCESSES

404

EACH WEEK A REFILL REPDRI IS CENERAIED or (3
PAIIENIs WITH ID DAYS OF PRODUCT REMAINING

408

A COPY OF THE REFILL REPORT IS PROVIDED

TO INIAKE/RIJNRURSENEIR
410

NO SOONER THAN 8 DAYS BEFORE MEDICATION

OEPLETION, A PHARMACY TECHNICIAN CONTACTS THE
PATIENT TO COMPLETE THE PRE-OELNERY CHECKLIST

412 414

"0 A NESSACE IS LET ONLY NENIIDNINC
$05 a A RETURN NUIIRER

 

   
THE PATIENT

REACHED?

YES 418 416

THE PHARMACY TECHNICIAN SCHEDULES THE PATTENT'S A NOTE IS flITEREO IN THE CHIPS INDICATING THE

SHIPMENT FOR THE NEXT BUSINESS DAY OR THE NEXT DATE THE MESSAGE WAS LEFT FOR THE PATIENT

BUSINESS BAY THE PATIENT IS AVAILABIE TO

SIGN FOR THE PACKMSE

 

  
  

 

THE PHARMACIST ENTERS THE Rx ORDER

IN CIRPS, CREATING AN ORDER NUMER

420

242

VERIFICATION LABEL TO THE HARD COPY Rx

424 426
ALL XYREN INVENTORY IS CYCLE COUNTED AND

RECONCILED WITH THE CHIPS SYSTEM QUANTITIES

42 BEFORE THE MS SHIPMENTS ARE SENT OUT8

A PICK IICI<EI IS CEIIERAIED FOR THE ORDER a IRE

II-‘II R IS EDINIIARDED 10 THE PHARMACY FOR FUIFILUII

430

FIG. 4A
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406

IRE PARENI mus TO REOOESI AN EARLY REPILL 434

432 A YYREN PROBLEM IDENTIFICATION & NANACENENI RISK
A NOIE CODE IS ENIERED IN CHIPS ON IRE PAIIENI DIVERSION REPORI IS CONPLEIED & DOCONENIED IN

SCREEN LNDICAIINC IRE EARLY REELLL REOUESI CROPS. THE REPORI IS IREN FAXED IO ONI & IRE 
435 DRICINAL IS EILED IN A NONIRLY BATCH ELLE

THE PHARMACIST EVALUATES THE PATIENI'S

COMPLIANCE WITH THERAPY AND/OR POSSIBLE PRODUCT
DIVERSION. MISUSE 0R OVERUSE

  
  
 

  

"IE mm“ “was “IE PRESCR'BM IRE PAIIENI MUST NAN DNIIL IRE NEXT SCHEDULED
PHYSICIAN ID ALERI OF IRE SRUARON AND CONRRN REM M m REM mmm mm

IF IRE PHYSICIAN APPROVES OF IRE EARLY REFILL

440 444
DOES W m

THE PHYSICIAN 460APPROVE?

REFILL DATE TO RECEIVE ADDITIONAL PRODUCT
THE PHARMACIST ENTERS A NOTE IN CHIPS

IN THE PATIENT SCREEN THAT THE PIWSICIAN

APPROVES THE REQUEST

  

"0 458
IS THE  

     

 

   

448 PAIIENI NILL IO

THE PHARNACISI NOTIFIES AN INTAKE/REIMBURSEMENT PAY?
SPECNDSI IO CONIACI IRE PAIIENI'S INSURANCE YEs 452

PM” 1° m" comm “’R M [W Rm” THE PATIENT IS INEORNED 0F IRE COST OF IRE
450 PRODOCI AND IS CNEN PAYNENI OPOONS

m 464
IN RAN P R

5” CE ROWE ONCE PAYNENI IS RECEIVED IRE ORDER Is Rflmfl)

YES 452 466

INTAKE/REIMBURSEMENT SOBNRS A COVERACE APPROVAL INIANE/RELNLIURSENENI SUBMITS A COVERAGE APPROVAL
EORN ID IRE PRARNACY TWA AS NDIIEICAIION IRAI FORM TO THE PRARNACY TEAM As NOIIPICAIION IRAI

IRE PAILENI'S REEILL REOUESI CAN BE PROCESSED IRE PAIIENI'S REFILL REOOESI CAN BE PROCESSED
454 468

 THE PHARMACY TECHNICIAN CONTACTS THE PATIENT T0

SCHEDUIE SHIPMENT OF THE PRODUCT FOR THE NEXT
THE PHARMACY TECHNICIAN CONTACTS THE PATIENT T0

SCHEDUE SHIPMENT OF THE PRODUCT FOR THE NEXT

BUSINESS DAY OR THE NEXT BUSINESS DAY THE PATIENT

IS AVAILABLE TO SIGN FOR THE PACKAGE

 
 

 
 

BUSINESS DAY OR THE NEXT BUSINESS DAY THE PATIENT

IS AVAILABIE TO SIGN FOR THE PACKAGE
   

456 470

FIG. 4B
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510

UPON DETERMINING THAT A PATIENT IS UNINSURED 0R

UNDERINSURED, A REIMBURSEMENT SPECIAUST EXPIAINS

THE NORD PROGRAM TO THE PATIENT AND FAXES AN

APPUGATIDN REQUEST FORM TO NORD FOR THE PATIENT

515

THE INTAKE/REIMBURSEMENT SPECIALIST DOCUMENTS
IN CHIPS THAT AN APPUMTIDN HAS BEEN REOUESTED

 
 

   
  

 

  
  

   

THROUGH NORD

520

NORD MAILS A PAP APPUCATION to THE

PATIENT mm 1 BUSINESS on

525 530

IS no
THE WENI NORD SENDS A DENIAL LETTER to THE PATIENT
APPROVED?

YES 545 540

NORD SENDS AN ACCEPTANCE LETTER TO THE SDS DOCUMENTS IN CHIPS THAT

PATIENT AND FAXES A VOUCHER TD SDS INDIGATING THE THE PATIENT WAS DENIED BY NDRD

PATIENTS APPROVAL FOR THE PROGRAM
550

AN INTAKE/REIMBURSEMENT SPECIAIJST SUBMTTS A
COVERAGE APPROVAL FORM TO THE PHARMACY TEAM AS

NOTIFICATION THAT THE PATIENT HAS BEEN APPROVED

FOR COVERAGE THROUGH NORD
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236

4 WEEK. THE DIRECTOR OF PHARMACY TRANSFE'
INVENTORY FOR THE WEEK'S SHIPMENTS TO A

SEGREGATED WARIJIOUSE LOCATION

FOR PRODUCTION INVENTORY

A PURCHASE ORDER IS GENERATED FOR THE

INVENTORY TRANSFERRED TO THE PRODUCTION

LOCATION & IS FAXED TO THE DUI CONTROLLER

THE ONI CONTROLLER INVOICES SOS FOR

THE PRODUCT MOVED TO PRODUCTION

FIG. 6
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900

PRESCRIPTION AND ENROLLMENT FORM /
PRESCRIBER INFORMATION

PRESCRIBER'S NAME:________ OFFICE CONTACT:

STREET ADDRESS:

CITY:____________ STATE

PHONE:______________..________.___ FAX:

UCENSE NUMBER:_—________ DEA NUMBER:

MD SPECIALTY:

PRESCRIPTION FORM

PATIENT NAME:__—____ SSE: _____.. DOB:
ADDRESS:

cm; __—_______ sme —__ ZIP:

Rx: XYREM ORAL SOLUTION (500 mg/ml) 130 Ml. BOTTLE OUANTITY: MONTHS SUPPLY
SIG: TAKE _GMS P.O. OILUTED IN 60 mL WATER AT HS. AND THEN AGAIN 2 I/2 TO 4 HOURS lATER

REFILLS (CIRCLE ONE): 0 I 2 (MAXIMUM OF 3 MONTH SUPPLY)
___—__— DATE: __/__ /__.

PRESCRIBER'S SIGNATURE

PHYSICIAN DECLARATION-PLEASE CHECK EACH BOX TO BE COMPIEIED AT INITIAL PRESCRIPTION ONLY

I: I HAVE READ THE MATERIALS IN THE XYREN PHYSICIAN SUCCESS PROGRAM

[:1 I VERIFY THAT THE PATIENT HAS BEEN EOUCATEO WITH RESPECT TO XYREN PREPARATION. DOSING AND SCHEDUUNG.

I: I UNDERSTAND THAT XYREM IS APPROVED FOR THE TREATMENT OF CATAPLEXY IN PATIENTS WITH NARCOLEPSY.
AND THAT SAFETY OR EFFICACY HAS NOT BEEN ESTABUSHED FOR ANY OTHER INOICATION.

l:] I UNDERSTAND THAT THE SAFETY OF DOSES GREATER THAN gym/DAY HAS NOT flN ESTABIJSHED

PATIENT INFORMATION

BEST TIME TO CONTACT PATIENT: CI DAY CI NIGHT

DAY I:—______ EVENING 5:
INSURANCE COMPANY NAME:_— PHONE A:
INSUREUS NAME: __—____._ RELATDNSHIP T0 PATIENT:

IDENTIFICATION NUMBER:___.______ POUCY/GROUP NUMBER:
PRESCRIPTION CARD: CI N0 CI YES IF YES. CARRIER: __________ POLICY 3:

PLEASE ATTACH COPIES OF PATIENTS INSURANCE CARDS

 
FAX COMPLETED FORM TO XYREM SUCCESS PROGRAM (TOLL-FREE) T-856-470-I744

FOR INFORMATION. CALL THE XYREN TEAM (TOLL FREE) AT I-856-XYREM88 (1-866-997-3588)

FIG. 9
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/

PATIENT ASSISTANCE APPLICATION REQUEST FORM

DATE:

T0: PATIENT ASSISTANCE ORGANIZATION

FROM: $05

FAX 3: 203-798-2291

PLEASE SEND A XYREM PATIENT ASSISTANCE PROGRAM APPLICATION TO.

PATIENT NAME

ADDRESS

 

TELEPHONE: ( )

 
PATIENT DOSAGE: (GRATIS) TWICE NIGHTLY FOR A 1011 DOSAGE or- ._.. (GRAMS)

BOTTLES (THREE uonms SUPPLY)

BACKGROUND INFORMATION:

 

 

 

FIG. 10
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SENSITIVE DRUG PATIENT ASSISTANCE PROGRAM 200
VOUCHER REQUEST FOR MEDICATION

 

 

 

PATIENT INTDRHADDN PHYSICIAN INTDRHATIDN

(HRST NATIE><UIST NANE> <PHYSIC1AN NAIIE>

<ADDRESS 1> <ADDRESS 1>

(ADDRESS 2> <ADDRESS 2>

(CITY. STATE ZIP CODE) <CITY, STATE ZIP CDDE>

PHONE: (123-455-7010 PHONE (123—456—7890

DD_B: 01/01/1900
Si 123-15—5709 CASE CODE mm"

W 10071

LRIL 03/01/2001 TIRST SHIPMENT THIS YEAR

DRUC DUANTITY

XYREEM 180111th 1

VALIDAITDN DATE: 03/01/2001 mPHARIIACY USP”
EXPIRATION DAIE: 05/31/2001
ISSUE DATE 03/15/2001

APPRDIIED

NORD coPY
*$*#*******i*3********#***#***********#**i*****i****i**

(DEIACH HIRE)

PATIENT INTDRIAATIDN PHYSICIAN INTDRIIATTDN

<HRST NANExIAST NAHE> (PHYSICIAN NAHE>

<ADDRESS I> (ADDRESS 1)

<ADDRESS 2> <ADDRESS 2)

mm. STATE ZIP CDDE> <CITY, STATE ZIP CDDE>

PHONE: 023-455-7090 PHONE: (123—456—7890

m 01/01/1900
Sfl 123-45-5739 CASE CDDE: "W"
01100 ALIDTHENT: 1002

[Lt 03/01/2001 FIRST SHIPMENT THIS YEAR

DRUC DUANTITY

011011801111th 1

VALIDATION DATE 03/01/2001 '"PHARMACY USE.”
EXPIRATION DATE: 05/31/2001
ISSUE DATE- 03/15/2001

APPROVED
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1200

/

SENSITIVE DRUG PHYSICIAN'S CERTIFICATE

OF MEDICAL NEED

PATIENT INFORMATION

DATE:

NAME

' LAST FIRST II

IIIIIE or 31le

DRUG BEING PRESCRIBED: XYREM

DIAGNOSIS/CONDITION FOR WHICH DRUG IS BEING PRESCRIBED:

[CD-9:

PHYSICIAN INFORMATION

PHYSICIANS NAME (PLEASE PRINT):

PHYSICIANS SIGNATURE: _.__________DATE:

PLEASE EAX BACK TO SENSITIVE DRUG SUCCESS PROGRAM: (I-800—TOLl FREE NUMBER)

FIG. 12
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SENSITIVE DRUG DISTRIBUTION SYSTEM courier service’s tracking system is used to confirm delivery
AND METHOD in further embodiments. Ifa shipment is lost, an investigation

is launched to find it.

RELATED APPLICATION In one embodiment, the drug may be shipped by the central

This application is a divisional application of US. patent
application Ser. No. 10/322,348, filed Dec. 17, 2002, now
US. Pat. No. 7,668,730 which application is incorporated
herein by reference.

FIELD OF THE INVENTION

The present invention relates to distribution of drugs, and
in particular to the distribution of sensitive drugs.

BACKGROUND OF THE INVENTION

Sensitive drugs are controlled to minimize risk and ensure
that they are not abused, or cause adverse reactions. Such
sensitive drugs are approved for specific uses by the Food and
Drug Administration, and must be prescribed by a licensed
physician in order to be purchased by consumers. Some
drugs, such as cocaine and other common street drugs are the
object of abuse and illegal schemes to distribute for profit.
Some schemes include Dr. shopping, diversion, and phar-
macy thefts. A locked cabinet or safe is a requirement for
distribution of some drugs.

Certain agents, such as gamma hydroxy buterate (GHB)
are also abused, yet also are effective for therapeutic purposes
such as treatment of daytime cataplexy in patients with nar-
colepsy. Some patients however, will obtain prescriptions
from multiple doctors, and have them filled at difi‘erent phar-
macies. Still firrther, an unscrupulous physician may actually
write multiple prescriptions for a patient, or multiple patients,
who use cash to pay for the drugs. These patients will then sell
the drug to dealers or others for profit.

There is a need for a distribution system and method that
directly addresses these abuses. There is a further need for
such a system and method that provides education and limits
the potential for such abuse.

SUIVIMARY OF THE INVENTION

A drug distribution system and method utilizes a central
pharmacy and database to track all prescriptions for a sensi-
tive drug. Information is kept in a central database regarding
all physicians allowed to prescribe the sensitive drug, and all
patients receiving the drug. Abuses are identified by monitor-
ing data in the database for prescription patterns by physi-
cians and prescriptions obtained by patients. Further verifi-
cation is made that the physician is eligible to prescribe the
drug by consulting a separate database for a valid DEA
license, and optionally state medical boards to determine
whether any corrective or approved disciplinary actions relat-
ing to controlled substances have been brought against the
physician. Multiple controls beyond those for traditional
drugs are imposed on the distribution depending on the sen-
sitivity of the drug.

Education is provided to both physician and patient. Prior
to shipping the drug for the first time, the patient is contacted
to ensure that product and abuse related educational materials
have been received and/or read. The patient may provide the
name ofa designee to the central pharmacy who is authorized
to accept shipment of the drug. Receipt of the initial drug
shipment is confirmed by contacting the patient. Either a
phone call or other communication to the patient within a set
time after delivery may be made to ensure receipt. Further, a
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pharmacy to another pharmacy for patient pick-up. The sec-
ond pharmacy’s ability to protect against diversion before
shipping the drug must be confirmed. This ability may be
checked through NTIS and State Boards of Pharmacy.

Prescription refills are permitted in the number specified in
the original prescription. In addition, ifa prescription refill is
requested by the patient prior to the anticipated due date, such
refills will be questioned. A lost, stolen, destroyed or spilled
prescription/supply is documented and replaced to the extent
necessary to honor the prescription, and will also cause a
review or full investigation.

The exclusive central database contains all relevant data

related to distribution of the drug and process ofdistributing
it, including patient, physician and prescription information.
Several queries and reports are run against the database to
provide information which might reveal potential abuse ofthe
sensitive drug, such as early refills.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a computer system for use in
implementing the system and method of the present inven-
tion.

FIGS. 2A, 2B and 2C are a flowchart describing a method
for sensitive drug distribution at least partially utilizing a
computer system such as that shown in FIG. 1.

FIG. 3 is a flowchart ofa physician success program at least
partially implemented on a computer system such as that
shown in FIG. 1.

FIGS. 4A and 4B are a flowchart describing a method for
handling refill requests at least partially utilizing a computer
system such as that shown in FIG. 1.

FIG. 5 is a flowchart of a process for requesting special
reimbursement when a patient is uninsuredor underinsured at
least partially utilizing a computer system as that shown in
FIG. 1.

FIG. 6 is a flowchart of a process for inventory control at
least partially utilizing a computer system such as that shown
in FIG. 1.

FIG. 7 is a block diagram of database fields.
FIG. 8 is a block diagram showing a list ofqueries against

the database fields.

FIG. 9 is a copy of one example prescription and enroll-
ment form.

FIG. 10 is a copy of one example of a NORD application
request form for patient financial assistance.

FIG. 11 is a copy of one example voucher request for
medication for use with the NORD application request form
of FIG. 10.

FIG. 12 is a copy of certificate of medical need.
FIGS. 13A, 13B and 13C are descriptions of sample

reports obtained by querying a central database having fields
represented in FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, reference is made to the
accompanying drawings that form a part hereof, and in which
is shown by way of illustration specific embodiments in
which the invention may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the

art to practice the invention, and it is to be understood that
otherembodiments may be utilized andthat structural, logical
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and electrical changes may be made without departing from
the scope of the present invention. The following description
is, therefore, not to be taken in a limited sense, and the scope
of the present invention is defined by the appended claims.

The functions or algorithms described herein are imple-
mented in software or a combination of software and human

implemented procedures in one embodiment. The software
comprises computer executable instructions stored on com~
puter readable media such as memory or other type ofstorage
devices. The term “computer readable media” is also used to
represent carrier waves on which the software is transmitted.
Further, such functions correspond to modules, which are
software, hardware, firmware of any combination thereof.
Multiple functions are performed in one or more modules as
desired, and the embodiments described are merely
examples. The software is executed on a digital signal pro-
cessor, ASIC, microprocessor, or other type of processor
operating on a computer system, such as a personal computer,
server or other computer system.

A sensitive drug is one which can be abused, or has addic-
tion properties or other properties that render the drug sensi-
tive. One example of such a drug is sodium oxybate, also
known as gamma hydroxy butyrate (GHB C4H7Na03) which
is useful for treatment of cataplexy in patients with narco-
lepsy. GHB is marketed under the trademark of Xyrem®
(sodium oxybate oral solution), which trademark can be used
interchangeably with GHB herein. Sensitive drugs also
include narcotics or other drugs which require controls on
their distribution and use to monitor behaviors to prevent
abuse and adverse side effects.

In one embodiment, Xyrem® is subject to a restricted
distribution program. One aspect ofthe program is to educate
physicians and patients about the risks and benefits ofXyrem,
including support via ongoing contact with patients and a toll
free helpline. Initial prescriptions are filled only after a pre-
scriber and patient have received and read the educational
materials. Further, patient and prescribing physician regis-
tries are maintained and monitored to ensure proper distribu-
tion.

In a further embodiment, bulk sodium oxybate is manufac-
tured at a single site, as is the finisheddrug product. Following
manufacture of the drug product, it is stored at a facility
compliant with FDA Schedule III regulations, where a con-
signment inventory is maintained. The inventory is owned by
a company, and is managed by a central pharmacy, which
maintains the consignment inventory. Xyrem® is distributed
and dispensed through a primary and exclusive central phar-
macy, and is not stocked in retail pharmacy outlets. It is
distributed by overnight carriers, or by US mail in one
embodiment to potentially invoke mail fraud laws ifattempts
of abuse occur.

FIG. 1 is a simplified block diagram ofa computer system
100, such as a personal computer for implementing at least a
portion ofthe methods described herein. A central processing
unit (CPU) 110 executes computer programs stored on a
memory 120. Memory 120 in one embodiment comprises one
or more levels of cache as desired to speed execution of the
program and access to data on which the programs operate.
The CPU is directly coupled to memory 120 in one embodi-
ment. Both CPU 110 and memory 120 are coupled to a bus
130. A storage 140, HQ 150 and communications 160 are also
coupled to the bus 130. Storage 140 is usually a long term
storage device, such as a disk drive, tape drive, DVD, CD or
other type ofstorage device. In one embodiment, storage 140
is used to house a database for use with the present invention.
1/0 150 comprises keyboards, sound devices, displays and
other mechanisms by which a user interacts with the com-
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4

puter system 100. Communications 1 60 comprises a network,
phone connection, local area network, wide area network or
other mechanism for communicating with external devices.
Such external devices comprise servers, other peer computers
and other devices. In one embodiment, such external device
comprises a database server that is used in place of the data-
base on storage 140. Other computer system architectures
capable ofexecuting software and interacting with a database
and users may also be used. Appropriate security measures
such as encryption are used to ensure confidentiality. Further,
data integrity and backup measures are also used to prevent
data loss.

FIGS. 2A, 2B and 2C represent an initial prescription order
entry process for a sensitive drug, such as Xyrem. At 202, a
medical doctor (MD) sends a Rx/enrollment form via mail,
fax, email or other means to an intake/reimbursement special-
ist at 204, who makes a copy of the RX/enrollment form that
is stamped “copy". The original fax is forwarded to a phar-
macy team. The enrollment form contains prescriber infor-
mation, prescription information, checkboxes for the pre-
scriber indicating they have read materials, educated the
patient, understand the use in treatment, and understand cer-
tain safety information, andalso contains patient information.

The prescriber information contains standard contact
information as well as license number, DEA number and
physician specialty. Patient and prescription information
includes name, social security number, date ofbirth, gender,
contact information, drug identification, patient’s appropriate
dosage, and number of refills allowed, along with a line for
the prescriber’s signature. Patient insurance information is
also provided.

There are two workflows involved at the pharmacy team,
intake reimbursement 206 and pharmacy workflow 208,
which may proceed in parallel or serially. The intake work
flow 206 starts with an intake reimbursement specialist enter-
ing the patient and physician information into an application/
database referred to as CHIPS, which is used to maintain a
record of a client home infusion program (CHIP) for
Xyrem®. A check is made to ensure the information is com-
plete at 212. Ifnot, at 214, an intake representative attempts to
reach the MD orprescriber to obtain the missing information.
If the missing information has not been obtained within a
predetermined period of time, such as 24 hours at 216, the
Ric/Enrollment form is sent back to the MD with a rejection
explanation. A note is entered in CHIPS that the application
was rejected.

If the information is complete at 212, the MD is contacted
at 220 to verify receipt and accuracy of the patient’s Rx. This
contact is recorded in CHIPS. The intake and reimbursement

specialist then sends a consent form and a cover letter to the
patient at 224. The insurance provider is contacted at 226 to
verify coverage and benefits. At 228, a determination is made
regarding coverage for the drug. If it is not available, it is
determined at 230 whether the patient is willing and able to
pay. If not, a process is performed for handling patients who
are uninsured or underinsured. In one embodiment, the pro-
cess is referred to as a NORD process.

Ifthe patient is willing and able to pay at 230, the patient is
informed of the cost of the product and is given payment
options at 234. At 236, once payment is received, the intake
reimbursement specialist submits a coverage approval form
with the enrollment form to the pharmacy team as notification
to process the patient’s prescription. Ifcoverage is approved
at 228, the intake reimbursement specialist also submits the
coverage approval form with the enrollment form to the phar-
macy team as notification to process the patient’s prescrip-
tion. Processing of the prescription is described below.
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Upon receipt and initial processing of the prescription
enrollment form and sending an original to the pharmacy
work flow block 208, the patient is shipped a Xyrem® success
packet via mail. In one embodiment, the Xyrem® success
packet contains educational material for a patient that advises
of the proper use, care and handling of the drug and conse-
quences ofdiversion at 268. The medical doctor’s credentials
are checked to determine if the physician has a current DEA
license to prescribe controlled substances and ifhe or she has
had any actions related to misuse/misprescribing of con-
trolled drugs against him or her, within a predetermined time,
such as three months at 270. If they have, a pharmacist holds
the prescription until receiving a coverage approval form
from the intake reimbursement specialist at 272.

Ifthe credentials have not been recently checked, the phar-
macist verifies the credentials and enters all findings in the
database at 274. If the credentials are approved at 276, the
physician is indicated as approved in a physician screen popu—
lated by information from the database at 280. The prescrip—
tion is then held pending coverage approval at 282.

If any disciplinary actions are identified, as referenced at
block 278, management ofthe pharmacy is notified and either
approves processing ofthe prescription with continued moni-
toring ofthe physician, or processing ofthe prescription is not
performed, and the physician is noted in the database as
unapproved at 284. The enrollment form is then mailed back
to the physician with a cover letter reiterating that the pre-
scription cannot be processed at 288. The patient is also sent
a letter at 290 indicating that the prescription cannot be pro-
cessed and the patient is instructed to contact their physician.

Actual filling of the approved prescription begins with
receipt ofthe coverage approval form as indicated at 240. The
patient is contacted by the pharmacy, such as by a technician
to complete a technician section of a patient counseling
checklist. If a pharmacist verifies that the program materials
were not read at 242, the receipt of the material is confirmed
at 244 and another call is scheduled to counsel the patient
before the drug is shipped.

If the program materials were read at 242, the checklist is
completed at 246 and the technician transfers the patient to
the pharmacist who reviews the entire checklist and com-
pletes remaining pharmacist specified sections. At 248, the
pharmacist indicates in the database that the patient counsel-
ing and checklist was successfully completed, indicating the
date completed.

At 250, the pharmacist schedules the patient’s shipment for
the next business day or the next business day that the patient
or designee is able to sign for the package. Further, as indi—
cated at 252, the shipment must be sent to the patient’s home
address unless the patient is traveling or has moved. In that
event, the pharmacist may determine that an exception may
be made. The patient or the patient’s designee who is at least
18 years old, must sign for the package upon delivery.

At 254, the pharmacist enters the prescription order in the
database, creating an order number. The pharmacist then
verifies at 256 the prescription and attaches a verification
label to the hard copy prescription. At 258, a pick ticket is
generated for the order and the order is forwarded to the
pharmacy for fulfillment. The shipment is confirmed in the
database at 260, and the order is shipped by USPS Express
Mail. Use of the US mail invokes certain criminal penalties
for unauthorized diversion. Optionally, other mail services
may be used Potential changes in the law may also bring
criminal penalties into play. Following shipment, the patient
is called by the central pharmacy to confirm that the prescrip-
tion was received.
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As noted at 266, for the sensitive drug, Xyrem, all inven—
tory is cycle counted and reconciled with the database system
quantities before shipments for the day are sent. This provides
a very precise control ofthe inventor.

A physician success program materials request process
begins at 310 in FIG. 3. At 320, the MD calls to the central
pharmacy to request program materials. A special phone
number is provided. MD demographics, DEA number, and
data or request are entered into the database at 330. At 340, a
request is made to ship the materials to the MD via a fulfill-
ment website, or other mechanism. The request process ends
at 350.

A refill request process begins at 302 in FIGS. 4A and 4B.
There are two different paths for refills. A first path beginning
at 404 involves generating a report from the central database
ofpatients with a predetermined number of days or product
remaining. A second path beginning at 406 is followed when
a patient calls to request an early refill.

In the first path, a copy ofthe report is provided to an intake
reimbursement specialist at 408. No sooner than 8 days
before the medication depletion, a pharmacy technician con—
tacts the patient at 410 to complete the pre-delivery checklist.
At 412, if the patient is not reached, a message is left men-
tioning the depletion, and a retum number at 414. A note is
also entered into the database indicating the date the message
was left at 416.

Ifthe patient is reached at 412, the next shipment is sched-
uled at 418, the prescription is entered into the database
creating an order at 420, the pharmacist verifies the prescrip-
tion and attaches a verification label at 422 and the shipment
is confirmed in the database at 424. Note at 426 that the

inventory is cycle counted and reconciled with the database
quantities before the shipments for a day or other time period
are sent. A pick ticket is generated for the order and the order
is forwarded for fulfillment at 428, with the first path ending
at 430.

The second path, beginning at 406 results in a note code
being entered into the database on a patient screen indicating
an early refill request at 432. The pharmacist evaluates the
patient’s compliance with therapy or possible product diver-
sion, misuse or over-use at 436. In one embodiment, cash
payers are also identified. The pharmacist then contacts the
prescribing physician to alert them of the situation and con-
firm if the physician approves of the early refill at 438. If the
physician does not approve as indicated at 440, the patient
must wait until the next scheduled refill date to receive addi-

tional product as indicated at 442, and the process ends at 444.
If the physician approves at 440, the pharmacist enters a

note in the database on a patient screen that the physician
approves the request at 446. The pharmacist notifies an intake
reimbursement specialist to contact the patient’s insurance
provider to verify coverage for the early refill at 448. If the
insurance provider will pay as determined at 450, the special—
ist submits the coverage approval form as notification that the
refill may be processed at 452. At 454, the pharmacy techni-
cian contacts the patient to schedule shipment of the product
for the next business day, and the process of filling the order
is continued at 456 by following the process beginning at 240.

If the insurance provider will not pay at 450, it is deter-
mined whether the patient is willing and/or able to pay at 458.
Ifnot, the patient must wait until the next scheduled refill date
to receive additional product at 460. If it was determined at
458 that the patient was will ing and able to pay, the patient is
informed of the cost of the product and is given payment
options at 462. Once payment is received as indicated at 464,
the specialist submits a coverage approval form to the phar-
macy team as notification that the refill request can be pro-
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cessed at 466. At 468, the pharmacy technician contacts the
patient to schedule shipment. The process of filling the order
is continued at 470 by following the process beginning at 240.

A process, referred to as a NORD process in one embodi-
ment is used to determine whether donated, third party funds
are available for paying for prescriptions where neither insur—
ance will, nor the patient can pay. The process begins at 510
upon determining that a patient is uninsured or underinsured.
A reimbursement specialist explains the NORD program to
the patient and faxes an application request form to NORD for
the patient. At 515, the intake reimbursement specialist docu—
ments in the database that an application has been received
through NORD. At 520, NORD mails an application to the
patient within one business day.

A determination is made at 525 by NORD whether the
patient is approved. Ifnot, at 530, NORD sends a denial letter
to the patient, and it is documented in the database at 540 that
the patient was denied by NORD. If the patient is approved,
NORD sends an acceptance letter to the patient and faxes a
voucher to the central pharmacy (SDS in one embodiment) to
indicate the approval at 545. At 550, an intake reimbursement
specialist submits a coverage approval form to the pharmacy
team as notification that the patient has been approved for
coverage. The process offilling the order is continued at 555
by following the process beginning at 24 0.

An inventory control process is illustrated in FIG. 6 begin-
ning at 610. Each week, a responsible person at the central
pharmacy, such as the director of the pharmacy transfers
inventory for the week’s shipments to a segregated warehouse
location for production inventory. At 620, a purchase order is
generated for the inventory transferred to the production loca—
tion and is sent, such as by fax, to a controller, such as the
controller of the company that obtained approval for distri—
bution and use of the sensitive drug. At 630, the controller
invoices the central pharmacy for the product moved to pro—
duction. The process ends at 640.

The central database described above is a relational data—

base running onthe system ofFIG. 1, or a server based system
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8

be distributed among multiple computers provided a query
operates over all data relating to such prescriptions, prescrib-
ers and patients for the drug.

An example of one prescription and enrollment form is
shown at 900 in FIG. 9. As previously indicated, several fields
are included for prescriber information, prescription informa-
tion and patient information. .

FIG. 10 is a copy of one example NORD application
request form 1000 used to request that an application be sent
to a patient for financial assistance.

FIG. 11 is a copy of one example application 1100 for
financial assistance as requested by form 1000. The form
requires both patient and physician information. Social secu-
rity number information is also requested. The form provides
information for approving the financial assistance and for
tracking assistance provided.

FIG. 12 is a copy of one example voucher request for
medication for use with the NORD application request form
of FIG. 10. In addition to patient and physician information,
prescription information and diagnosis information is also
provided.

FIGS. 13A, 138 and 13C are descriptions of sample
reports obtained by querying a central database having fields
represented in FIG. 7. The activities grouped by sales, regu-
latory, quality assurance, call center, pharmacy, inventory,
reimbursement, patient care and drug information. Each
report has an associated frequency or frequencies. The reports
are obtained by running queries against the database, with the
queries written in one of many query languages.

While the invention has been described with respect to a
Schedule 111 drug, it is useful for other sensitive drugs that are
DEA or Federally scheduled drugs in Schedule II-V, as well
as still other sensitive drugs where multiple controls are
desired for distribution and use.

The invention claimed is:

1. A computerized method to control abuse of a prescrip—
tion drug comprising:

controlling with a computer processor the distribution of
said prescription drug via an exclusive central pharmacy

having a similar architecture coupled to workstations via a 40 that maintains a central database that tracks all prescrip—
network, as represented by Communications 160- The data— tions ofsaid prescription drug and analyzes for potential
base is likely stored in storage 140, and contains multiple abuse situations;
fields of information as indicated at 700 in FIG. 7. The orga— receiving in the computer processor all prficfipfim
nization and groupings of the fields are shown in one format requests, for any and all patients being prescribed the
for convenience. It is recognized thatmany different organi- 45 prescription drug, 011]), at the exclusive central phar—
zations or schemas may be utilized. In one embodiment, the macy, from any and all medical doctors allowed to pre-
groups of fields comprise prescriber fields 710, patient fields scribe the prescription drug;
720, prescription fields 730 and insurance fields 740- For processing with the computer processor all prescriptions
purposes of illustration, all the entries described with respect for the prescription drug only by the exclusive central
to the above processes are included in the fields. In further 50 pharmacy using only the central database;
embodiments, 11? 511011 groupings are made, and the data is determining with the computer processor current and
organized in a drflerent manner. anticipated patterns of potential prescription abuse of

Several queries are illustrated at 800 in FIG. 8. There may said prescription drug from periodic reports generated
be many other queries as required by individual state report- only by the central database based on prescription
ing requirements. A first query at 810 is used to identify 55 request data fromaparticular medical doctor and further
prescriptions written by physician. The queries may be writ— based on filling of prescriptions by a particular patient,
ten in structured query language, natural query languages or wherein said request data contain information identify-
in any other manner compatible with the database. A second ing the patient, the drug prescribed, and credentials of
query 820 is used to pull information from the database the medical doctor, and
related to prescriptions by patient name. A third query 830 is 60 selecting with the computer processormultiple controls for
used to determine prescriptions by frequency, and a 11‘“ query distribution by said exclusive central pharmacy, the con-
finds prescriptions by dose at 840. Using query languages trols comprising communicating prescriptions from a
combined with the depth ofdata inthe central database allows physician to the central pharmacy; identifying the phy-
many other methods ofinvestigating forpotential abuse ofthe sician’s name, license, and DEA (Drug Enforcement
drugs. The central database ensures that all prescriptions, 65 Agency) registration information; verifying the pre-
prescribers and patients are tracked and subject to such inves—
tigations. In further embodiments, the central database may

scription; obtaining patient information; verifying the
physician is eligible to prescribe the prescriptiondrug by
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consulting the National Technical Information Services
to determine whether the physician has an active DEA
number and to check on whetherany actions are pending
against the physician; providing comprehensive printed

10

ticular medical doctor and based on filling of prescrip-
tions by a particular patient, wherein said request data
contain information identifying the patient, GHB as the
drug prescribed, and credentials of the medical doctor;

materials to thephysician; contacting the patient’s insur- 5 and
ance company ifany; verifying patient registry informa- selecting with the computer processormultiple controls for
tion; providing comprehensive education information to distribution by said exclusive central pharmacy, the con-
the patient; verifying the patient has reviewed the edu- trols comprising communicating prescriptions from a
cational materials; verifying the home address of the physician to the central pharmacy; identifying the phy-
patient; shipping via US postal service ora commercial 10 sician’s name, license, and DEA (Drug Enforcement
shipping service; receiving the name of an at least 18 Agency) registration information; verifying the pre-
year old designee to receive the drug; confirming receipt scription; obtaining patient information; verifying the
ofan initial shipment ofthe drug to the patient returning physician is eligible to prescribe the GHB by consulting
the drug to the pharmacy afier two attempts to deliver; the National Technical Information Services to deter-
launching an investigation when a shipment is lost; ship- 15 mine whether the physician has an active DEA number
ping to another pharmacy for delivery; requiring manu- and to check on whether any actions are pending against
facture at a single location; releasing inventory in a the physician; providing comprehensive printed materi-
controlled manner to the central pharmacy; questioning als to the physician; contacting the patient’s insurance
early refills; flagging repeat instances of lost, stolen, company if any; verifying patient registry information;
destroyed, or spilled prescriptions; limiting the prescrip- 20 providing comprehensive education information to the
tion to a one month supply; requiring rewriting of the patient; verifying the patient has reviewed the educa-
prescription periodically; and making the database tional materials; verifying the home address of the
available to the DEA for checking for abuse patterns in patient; shipping via US postal service or a commercial
the data, for cash payments, and for inappropriate ques- shipping service; receiving the name of an at least 18
tions. 25 year old designee to receive the drug; confirming receipt

2. The method ofclaim 1 wherein initially selected controls of an initial shipment ofthe drug to the patient returning
comprise communicating prescriptions from a physician to the drug to the pharmacy after two attempts to deliver;
the central pharmacy; identifying the physician’s name, launching an investigation when a shipment is lost; ship-
license, and DEA registration information; verifying the pre- ping to another pharmacy for delivery; requiring manu-
scription; obtaining patient information; verifying the physi- 3o facture at a single location; releasing inventory in a
cian is eligible to prescribe the prescription drug by consult- controlled manner to the central pharmacy; questioning
ing the National Technical Information Services to determine early refills; flagging repeat instances of lost, stolen,
whether the physician has an active DEA number and to destroyed, or spilledprescriptions;limitingthe prescrip-
check on whether any actions are pending against the physi- tion to a one month supply; requiring rewriting of the
cian; verifying patient registry information; providing com- 35 prescription periodically; and making the database
prehensive education information to the patient; verifying the available to the DEA for checking for abuse patterns in
patient has reviewed the educational materials; verifying the the data, for cash payments, and for inappropriate ques-
home address of the patient; shipping via US postal service; tions.
confirming receipt of an initial shipment of the drug to the 5. The method ofclaim4 wherein initially selected controls
patient; releasing inventory in a controlled manner to the 40 comprise
central pharmacy; flagging repeat instances of lost, stolen, communicating prescriptions from a physician to the cen-
destroyed, or spilled prescriptions; and making the database tral pharmacy; identifying the physician’s name,
available to the DEA for checking for abuse patterns in the license, and DEA registration information; verifying the
data. prescription; obtaining patient information; verifying

3. The method ofclaim 1 which further comprises consult- 45 the physician is eligible to prescribe the GHB by con-
ing a separate database to verify that the medical doctor is sulting the National Technical Information Services to
eligible to prescribe the drug. determine whether the physician has an active DEA

4. A computerized method to control abuse of gamma number and to check on whether any actions are pending
hydroxy butyrate (GHB) comprising: against thephysician; verifying patient regisz informa-

controlling with a computer processor the distribution of 50 tion; providing comprehensive education information to
GHB via an exclusive central pharmacy that maintains a the patient; verifying the patient has reviewed the edu-
central database that tracks all prescriptions ofGHB and cational materials; verifying the home address of the
analyzes for potential abuse situations; patient; shipping via US postal service; confirming

receiving in the computer processor all prescription receipt of an initial shipment of the drug to the patient;
requests, for any and all patients being prescribed GHB, 55 releasing inventory in a controlled manner to the central
only at the exclusive central pharmacy, from any and all pharmacy; flagging repeat instances of lost, stolen,
medical doctors allowed to prescribe GHB; destroyed, or spilled prescriptions; and making the data-

processing in the computer processor all prescriptions for base available to the DEA for checking for abuse pat-
GHB only by the exclusive central pharmacy using only terns in the data.
the central database; 60 6. The method ofclaim 4 which further comprises consult-

determining with the computer processor current and
anticipated patterns of potential prescription abuse of
GHB fiom periodic reports generated only by the central
database based on prescription request data from a par-

ing a separate database to verify that the medical doctor is
eligible to prescribe the drug.

* * * * *
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UNITED STATES DISTRICT COURT

 

for the

District ofNew Jersey

Jazz Pharmaceuticals, Inc. )

Pl . . )
amtzfl )
v. ) Civil Action No.

Roxane Laboratories, Inc. 3
)Defendant

SUMMONS IN A CIVIL ACTION

T02 (Defendant 's name and address)

Roxane Laboratories, Inc.
c/o Randall S. Wilson

Vice President, Scientific, Medical and Regulatory Affairs
1809 Wilson Road

Columbus, Ohio 43228

A lawsuit has been filed against you.

Within 21 days after service of this summons on you (not counting the day you received it) — or 60 days if you

are the United States or a United States agency, or an officer or employee of the United States described in Fed. R. Civ.

P. 12 (a)(2) or (3) — you must serve on the plaintiff an answer to the attached complaint or a motion under Rule 12 of

the Federal Rules of Civil Procedure. The answer or motion must be served on the plaintiff or plaintiff’ s attorney,
whose name and address are:

Charles M. Lizza, Esq.

Saul Ewing LLP
One Riverfront Plaza, Suite 1520

Newark, New Jersey 07102-5426

If you fail to respond, judgment by default will be entered against you for the relief demanded in the complaint.
You also must file your answer or motion with the court.

CLERK OF COURT

Date:

Signature ofClerk or Deputy Clerk
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Civil Action No.

PROOF OF SERVICE

(This section should not befiled with the court unless required by Fed. R. Civ. P. 4 (1))

This summons for (name ofindividual and title, ifany)

was received by me on (date)

CI I personally served the summons on the individual at (place)

on (date) ; or

Cl I lefi the summons at the individual’s residence or usual place of abode with (name)

, a person of suitable age and discretion who resides there,

on (date) , and mailed a copy to the individual’s last known address; or

Cl I served the summons on (name ofindividual) , who is

designated by law to accept service of process on behalf of (name oforganization)

on (date) ; or 

D I returned the summons unexecuted because ; or

D Other (specifil):

My fees are $ for travel and $ for services, for a total of $ o_oo

I declare under penalty of perjury that this information is true.

Date:

Server ’s signature

Printed name and title

Server ’s address

Additional information regarding attempted service, etc:
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