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UNITED STATES DISTRICT COURT
DISTRICT OF NEW JERSEY

AXSOME MALTA LTD. and AXSOME

THERAPEUTICS, INC., Civil Action No.
Plaintiffs, COMPLAINT FOR PATENT
INFRINGEMENT
V.

HETERO USA INC., HETERO LABS (Filed Electronically)

LIMITED UNIT-V, and HETERO LABS
LTD.,

Defendants.

Plaintiffs Axsome Malta Ltd. and Axsome Therapeutics, Inc. (together, “Axsome”), by
their undersigned attorneys, for their Complaint against defendants Hetero USA Inc., Hetero
Labs Limited Unit-V, and Hetero Labs Ltd. (collectively, “Defendants” or “Hetero”), allege as
follows:

Nature of the Action

1. This complaint is an action for patent infringement under the patent laws of the
United States, 35 U.S.C. §100, ef seq., arising from Defendants’ submission of Abbreviated New

Drug Application (“ANDA”) No. 218654 (“Hetero’s ANDA”) with the United States Food and
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Drug Administration (“FDA”) seeking approval to commercially market generic versions of
Axsome’s solriamfetol oral tablets drug products prior to the expiration of United States Patent
No. 12,102,609 (“the *609 patent”). Axsome is the owner of the 609 patent.

The Parties

2. Plaintiff Axsome is a biopharmaceutical company focused on developing novel
therapies for central nervous system (“CNS”’) conditions that have limited treatment options.
One such therapy, Sunosi® (solriamfetol) oral tablets, is a dopamine and norepinephrine
reuptake inhibitor (“DNRI”) indicated to improve wakefulness in adult patients with excessive
daytime sleepiness associated with narcolepsy or obstructive sleep apnea.

3. Axsome Malta Ltd. is a corporation organized and existing under the laws of the
Republic of Malta, having its principal place of business at Pinto Business Centre, Level 4,
Office 4, Mill Street, Qormi, Triq il-Mithna Hal, Malta, QRM 3104.

4. Axsome Therapeutics, Inc. is a corporation organized and existing under the laws
of the State of Delaware, having its principal place of business at One World Trade Center, 22nd
Floor, New York, New York 10007.

5. On information and belief, Defendant Hetero USA Inc. is a corporation organized
and existing under the laws of Delaware, having a principal place of business at 1035 Centennial
Avenue, Piscataway, NJ 08854.

6. On information and belief, Defendant Hetero Labs Limited Unit-V is a
corporation organized and existing under the laws of India, having a principal place of business
at Polepally, Jadcherla, Mahabubnagar — 509301, Andhra Pradesh, India.

7. On information and belief, Defendant Hetero Labs Ltd. is a corporation organized
and existing under the laws of India, having a principal place of business at 7-2-A2, Hetero

Corporate Industrial Estates, Sanath Nagar, Hyderabad 500 018, Andhra Pradesh, India.
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8. On information and belief, Defendants are all pharmaceutical companies that
formulate, manufacture, package, and market generic drug products for distribution in the
District of New Jersey and throughout the United States.

The ’609 Patent

9. On October 1, 2024, the USPTO duly and lawfully issued the *609 patent,
entitled, “Methods of Administering Solriamfetol to Lactating Women.” The face of the *609
patent identifies Herriot Tabuteau as the inventor. A copy of the 609 patent is attached hereto as
Exhibit A.

The Sunosi® Drug Product

10. Axsome 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 solriamfetol
oral tablets, Eq. 75 mg base and Eq. 150 mg base (“NDA No. 211230”), which is sold under the
trademark Sunosi®. Sunosi® is a DNRI indicated to improve wakefulness in adult patients with
excessive daytime sleepiness associated with narcolepsy or obstructive sleep apnea. The claims
of the 609 patent cover, inter alia, methods of using Sunosi® to improve wakefulness in adult
patients with excessive daytime sleepiness associated with narcolepsy or obstructive sleep apnea.

11. Pursuant to 21 U.S.C. § 355(b)(1) and attendant FDA regulations, the 609 patent
is listed in the FDA publication, “Approved Drug Products with Therapeutic Equivalence
Evaluations” (the “Orange Book™), with respect to Sunosi®.

Jurisdiction and Venue

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

U.S.C. §§ 1331, 1338(a), 2201, and 2202.
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13. As set forth below, the Court has personal jurisdiction over each of Hetero USA
Inc., Hetero Labs Limited Unit-V, and Hetero Labs Ltd. by virtue of, inter alia, their systematic
and continuous contacts with the State of New Jersey.

14. On information and belief, Hetero purposefully has conducted and continues to
conduct business in this Judicial District.

15. On information and belief, Hetero is in the business of, among other things,
manufacturing, marketing, importing, offering for sale, and selling pharmaceutical products,
including generic drug products, throughout the United States, including in this Judicial District.

16. On information and belief, this Judicial District will be a destination for the
generic version of Axsome’s solriamfetol oral tablets drug products for which Hetero seeks FDA
approval to manufacture, market, import, offer for sale, and/or sell pursuant to ANDA No.
218654 (“Hetero’s Proposed Product”).

17. This Court has personal jurisdiction over Hetero Labs Ltd. because, inter alia, it:
(1) has purposefully availed itself of the privilege of doing business in the State of New Jersey,
including directly or indirectly through its subsidiary, agent, and/or alter ego, Hetero USA Inc., a
company with a regular and established physical place of business in New Jersey; and
(2) maintains extensive and systematic contacts with the State of New Jersey, including through
the marketing, distribution, and/or sale of generic pharmaceutical drugs in New Jersey including
through, directly or indirectly, Hetero USA Inc.

18. This Court has personal jurisdiction over Hetero Labs Limited Unit-V because,
inter alia, it: (1) has purposefully availed itself of the privilege of doing business in the State of
New Jersey, including directly or indirectly through its subsidiary, agent, and/or alter ego, Hetero

USA Inc., a company with a regular and established physical place of business in New Jersey;
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and (2) maintains extensive and systematic contacts with the State of New Jersey, including
through the marketing, distribution, and/or sale of generic pharmaceutical drugs in New Jersey
including through, directly or indirectly, Hetero USA Inc.

19. This Court has personal jurisdiction over Hetero USA Inc. because, inter alia, on
information and belief, Hetero USA Inc. maintains a regular and established, physical place of
business at 1035 Centennial Avenue, Piscataway, NJ 08854.

20. On information and belief, Hetero USA Inc. is registered with the State of New
Jersey’s Division of Revenue and Enterprise Services as a business operating in New Jersey
under Business ID No. 0400362826.

21. On information and belief, Hetero USA Inc. will work in concert with Hetero
Labs Limited Unit-V and/or Hetero Labs Ltd. toward the regulatory approval, manufacturing,
use, importation, marketing, offer for sale, sale, and distribution of generic pharmaceutical
products, including Hetero’s Proposed Product, throughout the United States, including in New
Jersey and in this Judicial District, prior to the expiration of the *609 patent.

22. Hetero has consented to personal jurisdiction in this Court in recent actions
arising out of its ANDA submissions and has filed counterclaims in such cases. See, e.g.,
Celgene Corporation v. Annora Pharma Private Limited, et al., C.A. No. 3-18-cv-11220
(MAS)(DEA) (D.N.J.) (Hetero USA Inc.); Celgene Corporation v. Hetero Labs Limited, et al.,
Civil Action No. 2-19-cv-15449 (SDW)(LDW) (D.N.J.) (Hetero USA Inc., Hetero Labs Ltd.,
Hetero Labs Ltd. Unit-V); Celgene Corporation v. Hetero Labs Limited, et al., Civil Action No.
2-19-cv-05797 (ES)(MAH) (D.N.J.) (Hetero USA Inc., Hetero Labs Ltd., Hetero Labs Ltd. Unit-
V); Celgene Corporation v. Hetero Labs Limited, et al., Civil Action No. 2-18-cv-17463

(SDW)(LDW) (D.N.J.) (Hetero USA Inc., Hetero Labs Ltd., Hetero Labs Ltd. Unit-V); Celgene
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Corporation v. Hetero Labs Limited, et al., Civil Action No. 2-18-cv-14111 (ES)(MAH) (D.N.J.)
(Hetero USA Inc., Hetero Labs Ltd., Hetero Labs Ltd. Unit-V); Celgene Corporation v. Hetero
Labs Limited, et al., Civil Action No. 2-17-cv-03387 (ES)(MAH) (D.N.J.) (Hetero USA Inc.,
Hetero Labs Ltd., Hetero Labs Ltd. Unit-V); Otsuka Pharm. Co., Ltd. v. Hetero Drugs Limited,
et al., Civil Action No. 1-15-cv-00161 (JBS)(KMW) (D.N.J.) (Hetero USA Inc., Hetero Labs
Ltd.); AstraZeneca AB, et al. v. Hetero USA Inc., et al., Civil Action No. 1-16-cv-02442
(RMB)(JS) (D.N.J.) (Hetero USA Inc., Hetero Labs Ltd.); and BTG Int’l Ltd., et al. v. Actavis
Lab’ys FL, Inc., et al., Civil Action No. 2-15-cv-05909 (KM)(JBC) (D.N.J.) (Hetero USA Inc.,
Hetero Labs Ltd., Hetero Labs Ltd. Unit-V). Hetero has purposefully availed itself of the rights,
benefits, and privileges of New Jersey by asserting counterclaims in this Court.

23. Hetero did not contest personal jurisdiction in this Court in related action Axsome
Malta Ltd., et al v. Alkem Laboratories Ltd., et al., Civil Action No. 23-20354 (MCA)(LDW)
(D.N.J.) (consolidated).

24. In the alternative, this Court has personal jurisdiction over Hetero Labs Ltd.
because the requirements of Federal Rule of Civil Procedure 4(k)(2) are met as (a) Axsome’s
claims arise under federal law; (b) Hetero Labs Ltd. is a foreign defendant not subject to general
personal jurisdiction in the courts of any state; and (c) Hetero Labs Ltd. has sufficient contacts
with the United States as a whole, including, but not limited to, preparing and submitting
ANDA s to the FDA and/or manufacturing, importing, offering to sell, or selling pharmaceutical
products that are distributed throughout the United States, such that this Court’s exercise of
jurisdiction over Hetero Labs Ltd. satisfies due process.

25. In the alternative, this Court has personal jurisdiction over Hetero Labs Limited

Unit-V because the requirements of Federal Rule of Civil Procedure 4(k)(2) are met as
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(a) Axsome’s claims arise under federal law; (b) Hetero Labs Limited Unit-V is a foreign
defendant not subject to general personal jurisdiction in the courts of any state; and (c) Hetero
Labs Limited Unit-V has sufficient contacts with the United States as a whole, including, but not
limited to, preparing and submitting ANDASs to the FDA and/or manufacturing, importing,
offering to sell, or selling pharmaceutical products that are distributed throughout the United
States, such that this Court’s exercise of jurisdiction over Hetero Labs Limited Unit-V satisfies
due process.

26. At least because, on information and belief, Hetero Labs Ltd. and Hetero Labs
Limited Unit-V are foreign companies, venue is proper in this Judicial District with respect to
Hetero Labs Ltd. and Hetero Labs Limited Unit-V pursuant to 28 U.S.C. § 1391(c)(3) and
28 U.S.C. § 1400(b). Also, for at least the reasons set forth above in Paragraphs 14-23, venue is
proper in this Judicial District as to Hetero USA Inc. pursuant to 28 U.S.C. § 1391(c)(3) and
28 U.S.C. § 1400(b).

Acts Giving Rise To This Suit

27. Pursuant to Section 505 of the FFDCA, Hetero submitted ANDA No. 218654
seeking approval to engage in the commercial manufacture, use, sale, offer for sale, or
importation of Hetero’s Proposed Product, before the 609 patent expires.

28. On information and belief, following FDA approval of Hetero’s ANDA, Hetero
will make, use, offer to sell, or sell Hetero’s Proposed Product throughout the United States, or
import such a generic product into the United States.

29. On information and belief, in connection with the submission of its ANDA as
described above, Hetero provided written certifications to the FDA, as called for by Section 505
of the FFDCA, 21 U.S.C. § 355(G)(2)(A)(vii)(IV) (“Hetero’s Paragraph IV Certifications”),

alleging, inter alia, that the claims of United States Patent Nos. 8,440,715, 10,195,151,
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10,512,609, 10,912,754, 10,940,133, 10,959,976, 11,160,779, 11,439,597, 11,560,354,
11,648,232, 11,771,666, 11,771,667, 11,779,554, 11,793,776, 11,839,598, 11,839,599,
11,850,226, 11,850,227, 11,850,228, 11,857,528, 11,865,098, 11,872,203, 11,872,204,
11,969,404, 11,986,454, 11,986,455, 11,998,639, 12,005,036, 12,036,194, 12,064,411,
12,090,126, and 12,102,609 are invalid, unenforceable, and/or will not be infringed by the
activities described in Hetero’s ANDA.

30. No earlier than August 15, 2023, Hetero sent written notice of its first Paragraph
IV Certification to Axsome (“Hetero’s First Notice Letter””). Hetero’s First Notice Letter
alleged, inter alia, that the claims of United States Patent Nos. 8,440,715, 10,195,151,
10,512,609, 10,912,754, 10,940,133, 10,959,976, 11,160,779, 11,439,597, 11,560,354, and
11,648,232 are invalid, unenforceable, and/or will not be infringed by the activities described in
Hetero’s ANDA. Hetero’s First Notice Letter also informed Axsome that Hetero seeks approval
to market Hetero’s Proposed Product before the expiration of United States Patent Nos.
8,440,715, 10,195,151, 10,512,609, 10,912,754, 10,940,133, 10,959,976, 11,160,779,
11,439,597, 11,560,354, and 11,648,232.

31. No earlier than December 1, 2023, Hetero sent written notice of its second
Paragraph IV Certification to Axsome (“Hetero’s Second Notice Letter”’). Hetero’s Second
Notice Letter alleged that the claims of United States Patent Nos. 11,771,666, 11,771,667,
11,779,554, and 11,793,776 are invalid, unenforceable, and/or will not be infringed by the
activities described in Hetero’s ANDA. Hetero’s Second Notice Letter also informed Axsome
that Hetero seeks approval to market Hetero’s Proposed Product before the expiration of United

States Patent Nos. 11,771,666, 11,771,667, 11,779,554, and 11,793,776.
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32. No earlier than March 11, 2024, Hetero sent written notice of its third Paragraph
IV Certification to Axsome (“Hetero’s Third Notice Letter””). Hetero’s Third Notice Letter
alleged that the claims of United States Patent Nos. 11,839,598, 11,839,599, 11,850,226,
11,850,227, 11,850,228, 11,857,528, 11,865,098, 11,872,203, and 11,872,204 are invalid,
unenforceable, and/or will not be infringed by the activities described in Hetero’s ANDA.
Hetero’s Third Notice Letter also informed Axsome that Hetero seeks approval to market
Hetero’s Proposed Product before the expiration of United States Patent Nos. 11,839,598,
11,839,599, 11,850,226, 11,850,227, 11,850,228, 11,857,528, 11,865,098, 11,872,203, and
11,872,204.

33. No earlier than September 23, 2024, Hetero sent written notice of its fourth
Paragraph IV Certification to Axsome (“Hetero’s Fourth Notice Letter”). Hetero’s Fourth
Notice Letter alleged that the claims of United States Patent Nos. 11,969,404, 11,986,454,
11,986,455, 11,998,639, 12,005,036, 12,036,194, and 12,064,411 are invalid, unenforceable,
and/or will not be infringed by the activities described in Hetero’s ANDA. Hetero’s Fourth
Notice Letter also informed Axsome that Hetero seeks approval to market Hetero’s Proposed
Product before the expiration of United States Patent Nos. 11,11,969,404, 11,986,454,
11,986,455, 11,998,639, 12,005,036, 12,036,194, and 12,064,411.

34. No earlier than October 10, 2024, Hetero sent written notice of its fifth Paragraph
IV Certification to Axsome (“Hetero’s Fifth Notice Letter”’). Hetero’s Fifth Notice Letter
alleged that the claims of U.S. Patent No. 12,090,126 are invalid, unenforceable, and/or will not
be infringed by the activities described in Hetero’s ANDA. Hetero’s Fifth Notice Letter also
informed Axsome that Hetero seeks approval to market Hetero’s Proposed Product before the

expiration of U.S. Patent No. 12,090,126.
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35. No earlier than November 19, 2024, Hetero sent written notice of its sixth
Paragraph IV Certification to Axsome (“Hetero’s Sixth Notice Letter”). Hetero’s Sixth Notice
Letter alleged that the claims of the 609 patent are invalid, unenforceable, and/or will not be
infringed by the activities described in Hetero’s ANDA. Hetero’s Sixth Notice Letter also
informed Axsome that Hetero seeks approval to market Hetero’s Proposed Product before the
expiration of the 609 patent.

Count I: Infringement of the 609 Patent

36. Axsome repeats and realleges the allegations of the preceding paragraphs as if
fully set forth herein.
37. Hetero’s submission of its ANDA to engage in the commercial manufacture, use,

offer for sale, sale, or importation into the United States of Hetero’s Proposed Product, prior to
the expiration of the 609 patent, constitutes infringement of one or more of the claims of that
patent under 35 U.S.C. § 271(e)(2)(A), including at least claim 1.

38. A justiciable controversy exists between Axsome and Hetero as to the
infringement of the *609 patent.

39. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero
will infringe one or more claims of the 609 patent under 35 U.S.C. § 271(a), including at least
claim 1, by making, using, offering to sell, selling, and/or importing Hetero’s Proposed Product
in the United States.

40. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero
will induce infringement of one or more claims of the 609 patent under 35 U.S.C. § 271(b),
including at least claim 1, by making, using, offering to sell, selling, and/or importing Hetero’s

Proposed Product in the United States. On information and belief, upon FDA approval of

-10 -
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Hetero’s ANDA, Hetero will intentionally encourage acts of direct infringement with knowledge
of the 609 patent and knowledge that its acts are encouraging infringement.

41. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero
will contributorily infringe one or more claims of the 609 patent under 35 U.S.C. § 271(c),
including at least claim 1, by making, using, offering to sell, selling, and/or importing Hetero’s
Proposed Product in the United States. On information and belief, Hetero knew and knows that
Hetero’s Proposed Product is designed for a use that infringes one or more claims of the
’609 patent, and Hetero’s Proposed Product lacks a substantial non-infringing use.

42. Failure to enjoin Hetero’s infringement of the *609 patent will substantially and
irreparably damage and harm Axsome.

43. Axsome does not have an adequate remedy at law.

44. This case is an exceptional one, and Axsome is entitled to an award of its
reasonable attorneys’ fees under 35 U.S.C. § 285.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff Axsome respectfully requests the following relief:

(A) A Judgment that Hetero infringed one or more claims of the 609 patent by
submitting ANDA No. 218654;

(B) A Judgment that Hetero has infringed, and that Hetero’s making, using, offering
to sell, selling, or importing Hetero’s Proposed Product will infringe one or more claims of the
’609 patent;

(C)  An Order, pursuant to 35 U.S.C. § 271(e)(4)(A), that the effective date of FDA
approval of ANDA No. 218654 be a date no earlier than the later of the expiration of the

’609 patent, or any later expiration of exclusivity to which Axsome is or becomes entitled;

-11 -
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(D)  Preliminary and permanent injunctions enjoining Hetero and its officers, agents,
attorneys and employees, and those acting in privity and/or concert with them, from making,
using, offering to sell, selling, or importing Hetero’s Proposed Product until after the expiration
of the 609 patent, or any later expiration of exclusivity to which Axsome is or becomes entitled;

(E) A permanent injunction, pursuant to 35 U.S.C. § 271(e)(4)(B), restraining and
enjoining Hetero, its officers, agents, attorneys and employees, and those acting in privity and/or
concert with them, from practicing any method claimed in the *609 patent, or from actively
inducing or contributing to the infringement of any claim of the 609 patent, until after the
expiration of the 609 patent, or any later expiration of exclusivity to which Axsome is or
becomes entitled;

(F) A Judgment that the commercial manufacture, use, importation into the United
States, offer for sale, and/or sale of Hetero’s Proposed Product will directly infringe, induce
and/or contribute to infringement of one or more claims of the 609 patent;

(G)  To the extent that Hetero has committed any acts with respect to the methods
claimed in the 609 patent a Judgment awarding Axsome damages for such acts;

(H)  If Hetero engages in the commercial manufacture, use, importation into the
United States, offer for sale, and/or sale of Hetero’s Proposed Product prior to the expiration of
the 609 patent, a Judgment awarding damages to Axsome resulting from such infringement,
together with interest;

(D A Judgment declaring that the 609 patent remains valid and enforceable;

J) A Judgment that this is an exceptional case pursuant to 35 U.S.C. § 285 and
awarding Axsome its attorneys’ fees, costs, and expenses incurred in this action; and

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

-12 -
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Dated: January 29, 2025 By: s/ Charles M. Lizza
Charles M. Lizza
William C. Baton
Sarah A. Sullivan

Of Counsel: Alexander L. Callo

SAUL EWING LLP
F. Dominic Cerrito One Riverfront Plaza, Suite 1520
Eric C. Stops Newark, New Jersey 07102-5426
Evangeline Shih (973) 286-6700
Gabriel P. Brier clizza@saul.com
Frank C. Calvosa
Brian J. Forsatz, PhD Attorneys for Plaintiffs Axsome Malta
Abigail E. DeMasi Ltd. and Axsome Therapeutics, Inc.

Shira M. Bergman

QUINN EMANUEL URQUHART & SULLIVAN, LLP
295 Fifth Avenue

New York, NY 10016

(212) 849-7000
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CERTIFICATION PURSUANT TO L. CIV. R. 11.2 & 40.1

Pursuant to Local Civil Rules 11.2 and 40.1, I hereby certify that the matters captioned

Axsome Malta Ltd., et al. v. Alkem Lab’ys Ltd., et al., Civil Action No. 23-20354 (MCA)(LDW)

(D.N.J.) (consolidated) Axsome Malta Ltd., et al. v. Alkem Lab’ys Ltd., Civil Action No. 24-

10617 (MCA)(LDW) (D.N.].); Axsome Malta Ltd., et al. v. Hetero USA Inc., et al., Civil Action

No. 24-10618 (MCA)(LDW) (D.N.].); Axsome Malta Ltd., et al. v. Aurobindo Pharma USA,

Inc., et al., Civil Action No. 24-10619 (MCA)(LDW) (D.N.].); Axsome Malta Ltd., et al. v.

Hikma Pharmaceuticals USA Inc., Civil Action No. 24-10620 (MCA)(LDW) (D.N.J.); and

Axsome Malta Ltd., et al. v. Aurobindo Pharma USA, Inc., et al., Civil Action No. 25-643

(MCA)(LDW) (D.N.J.) are related to the matter in controversy because the matter in controversy

involves the same plaintiffs and some of the same defendants, and because Defendants are

seeking FDA approval to market a generic version of the same pharmaceutical product.

Dated: January 29, 2025

Of Counsel:

F. Dominic Cerrito
Eric C. Stops
Evangeline Shih
Gabriel P. Brier
Frank C. Calvosa
Brian J. Forsatz, PhD
Abigail E. DeMasi
Shira M. Bergman
QUINN EMANUEL URQUHART & SULLIVAN, LLP
295 Fifth Avenue
New York, NY 10016
(212) 849-7000
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By: Charles M. Lizza

Charles M. Lizza

William C. Baton

Sarah A. Sullivan

Alexander L. Callo

SAUL EWING LLP

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700

clizza@saul.com

Attorneys for Plaintiffs Axsome Malta
Ltd. and Axsome Therapeutics, Inc.
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(57) ABSTRACT

Provided herein according to some embodiments 1s a
method for decreasing the potential for adverse events from
solriamietol 1 an infant fed breast milk obtained from a
subject treated with solriamietol comprising: orally admin-
istering the solriamietol to the subject at a daily dose of
about 37.5 mg to about 300 mg; and feeding the infant breast
milk from the subject at least about 5 hours after adminis-
tering the solriamietol to the subject, thereby decreasing
potential for adverse events from solriamietol 1n an infant.

26 Claims, 2 Drawing Sheets
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METHODS OF ADMINISTERING
SOLRIAMFETOL TO LACTATING WOMEN

STATEMENT OF PRIORITY

This application 1s a continuation-in-part of and claims

priority to U.S. patent application Ser. No. 18/176,855, filed
Mar. 1, 2023, which 1s a continuation of U.S. patent appli-

cation Ser. No. 18/148,682, filed Dec. 30, 2022, now U.S.
Pat. No. 11,771,666, the entire contents of each of which 1s
incorporated by reference herein.

F1.

LD OF THE INVENTION

The present invention relates to methods of administering
solriamietol to a lactating subject while reducing the poten-
tial for adverse events from solriamietol 1in an infant fed
breast milk from the subject.

BACKGROUND OF THE INVENTION

Solriamietol 1s a selective dopamine and norepinephrine
reuptake ihibitor that has received marketing approval in
the US for improving wakefulness in adult subjects with
excessive daytime sleepiness (EDS) associated with narco-
lepsy or obstructive sleep apnea (OSA). Solriamietol has
been demonstrated to be usetul in the treatment of a variety
of disorders, including excessive daytime sleepiness, cata-
plexy, narcolepsy, fatigue, depression, bipolar disorder,
fibromyalgia, and others.

Pharmacokinetic studies have demonstrated rapid absorp-
tion and high oral bioavailability of solriamfetol with dose-
proportional exposure (maximum serum concentration and

area under the concentration-time curve [AUC]) 1n animals
tested.

The present invention overcomes shortcomings 1n the art
by providing methods of administering solriamifetol to a
lactating subject while reducing the potential for adverse
events from solriamietol 1n an infant fed breast milk from
the subject.

SUMMARY OF THE INVENTION

The present invention relates to the development of
methods of reducing the potential for adverse events from
solriamietol 1n an infant fed breast milk from the subject.
The mnvention additionally related to a method of reducing
exposure to solnamifetol i an infant fed breast milk
obtained from a subject treated with solnamietol.

Accordingly, one aspect of the invention relates to a
method of reducing exposure to solriamietol 1n an infant fed
breast milk obtained from a subject treated with solriamietol
comprising: orally administering the solriamietol to the
subject at a daily dose of about 37.5 mg to about 300 mg;
and feeding the infant breast milk from the subject at least
about 2 hours (e.g., at least about 3, 4, or 5) hours after
administering the solnamietol to the subject, thereby reduc-
ing exposure to solriamietol 1in the infant.

Another aspect of the mvention relates to a method for
decreasing the potential for adverse events from solriamietol
in an infant fed breast milk obtained from a subject treated
with solriamietol comprising: administering solriamietol
orally at a daily dose of between 37.5 mg and 300 mg to the
subject; and feeding the infant breast milk from the subject
at least about 2 hours (e.g., at least about 3, 4, or 5 hours)
after administering the solriamietol to the subject, thereby

10

15

20

25

30

35

40

45

50

55

60

65

2

decreasing the potential for adverse events from solriamfetol
in the infant. In some embodiments, the daily dose of
solnamietol 1s 150 mg.

An aspect of the invention relates to a method treating a
disorder treatable with solriamietol in a subject producing
breast milk for feeding an infant, comprising: administering
solniamietol orally at a daily dose of between 37.5 mg and
300 mg to the subject; and reducing exposure to solriamfetol
and/or decreasing the potential for adverse events 1n the
infant fed breast milk from the subject comprising feeding
the infant breast milk from the subject at least about 2 hours
(c.g., at least about 3, 4, or 5 hours) after administering the
solriamietol to the subject. The disorder treatable with
solniamietol can be, without limitation, narcolepsy, exces-
sive daytime sleepiness, obstructive sleep apnea, attention
deficit/hyperactivity disorder, cognitive impairment or binge
cating disorder.

Another aspect of the invention relates to a method of
avoiding exposing an infant of a nursing mother being
treated with solriamietol to peak concentrations of solriam-
fetol excreted 1n breast milk, such method comprising not
teeding the infant breast milk obtained within at least about
3.5 hours (e.g., at least about 4 or 5 hours) of the mother

receiving an oral once-daily dose of solriamietol, wherein
the T, . of solnamifetol excreted in the breast milk 1s
approximately 1.1 hour.

A further aspect of the invention relates to a method of
reducing the exposure to solriamietol from breast milk, 1in an
infant receiving breast milk from a nursing mother being
treated with a once-daily dose of solnamietol of about 37.5
mg to about 300 mg for a disorder amenable to treatment
with solnamifetol, such method comprising feeding the
infant breast milk obtained from the mother at least about 5
hours after administering the solriamietol to the mother,
wherein the exposure to solriamietol 1n the infant 1s reduced
by at least about 50% compared to the exposure that would
result with feeding the infant breast milk obtained from the
mother less than 5 hours after administration of the solri-
amietol.

An additional aspect of the invention relates to a method
of treating excessive daytime sleepiness in a lactating
mother, with an infant at risk of adverse events from the
mother’s excessive daytime sleepiness, and who wishes to
breastieed the infant, said method comprising: (a) determin-
ing the Epworth Sleepiness Scale (ESS) total score of the
mother and if the mother experiences sleep attacks while
caring for the mfant; (b) providing the mother with an ESS
total score of 15 or greater and who experiences sleep
attacks while caring for the infant a starting dose of solri-
amietol of 37.5 mg once daily i1f the excessive daytime
sleepiness 1s associated with obstructive sleep apnea, or 75
mg once daily if the excessive daytime sleepiness 1s asso-
ciated with narcolepsy, and doubling the dose at intervals of
at least 3 days up to 150 mg once daily, wherein the
climination hali-life of solriamietol 1n plasma in the post-
partum or lactating mother 1s about 5 hours; and (¢) feeding
the infant breast milk obtained from the mother at least about
3.5 hours (e.g., 4 or 5 hours) after admimstration of the
solriamietol to the mother, thereby avoiding exposing the
infant to the maximum concentrations of solriamietol in the
breast milk, wherein the median T, _ of solnamietol
excreted 1n the breast milk 1s approximately 1.1 hours.

In some embodiments, the method provides a daily infant
dose of solriamietol of about 0.3 mg or lower. In some
embodiments, the method achieves a relative infant dose of

less than about 9% of the subject weight-adjusted dose. In
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some embodiments, the method achieves a relative infant
dose of less than about 5% of the subject weight-adjusted
dose.

In some embodiments, the infant does not experience
agitation, mmsomnia, anorexia, or reduced weight gain due to
solriamietol exposure.

In some embodiments, the subject 1s from 1 day to 24
months postpartum or from 10 days to 12 months (52 weeks)
postpartum.

In some embodiments, the subject 1s being treated with
solrtamietol for narcolepsy, excessive daytime sleepiness,
obstructive sleep apnea, attention deficit/hyperactivity dis-
order, cognitive impairment, or binge eating disorder.

In some embodiments, the subject 1s a woman between
the ages of 18 and 45 years.

In some embodiments, the adverse events are one or more
ol agitation, 1nsomnia, anorexia, or reduced weight gain.

Methods of treating a disorder amenable to treatment with
solriamietol 1n a subject who 1s breastieeding an infant are
provided comprising orally administering solriamietol at a
daily dose of between about 37.5 mg and 300 mg to the
subject.

These and other aspects of the mvention are set forth in
more detail in the description of the invention below.

BRI

F DESCRIPTION OF THE DRAWINGS

FIG. 1. Time course of mean solriamietol breast milk and
plasma concentration-time profiles on linear and semi-loga-
rithmic scales.

FIG. 2. Mean breast milk cumulative solriamietol
amount-time profiles on linear scale following a single-dose
administration of solriamifetol 150 mg tablet.

DETAILED DESCRIPTION

The present invention will now be described 1n more
detaill with reference to the accompanying drawings, 1n
which preferred embodiments of the mvention are shown.
This invention may, however, be embodied 1n different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the mvention to those
skilled 1n the art. In addition, any references cited herein are
incorporated by reference in their entireties.

Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly
understood by one of skill in the art to which this invention
belongs. The terminology used in the description of the
invention herein 1s for the purpose of describing particular
embodiments only and 1s not intended to be limiting of the
invention. All publications, patent applications, patents, pat-
ent publications and other references cited herein are incor-
porated by reference in their entireties for the teachings
relevant to the sentence and/or paragraph in which the
reference 1s presented.

Unless the context indicates otherwise, 1t 1s specifically
intended that the various features of the invention described
herein can be used in any combination.

Moreover, the present invention also contemplates that in
some embodiments of the invention, any feature or combi-
nation of features set forth herein can be excluded or
omitted.

To 1llustrate, 11 the specification states that a complex
comprises components A, B and C, 1t 1s specifically intended
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that any of A, B or C, or a combination thereof, can be
omitted and disclaimed singularly or in any combination.

As used in the description of the mmvention and the
appended claims, the singular forms “a,” “an,” and “the” are
intended to include the plural forms as well, unless the
context clearly indicates otherwise.

Also as used herein, “and/or” refers to and encompasses
any and all possible combinations of one or more of the
associated listed 1tems, as well as the lack of combinations
when interpreted 1n the alternative (“or”).

The term “about,” as used herein when referring to a
measurable value such as an amount of polypeptide, dose,
time, temperature, enzymatic activity or other biological
activity and the like, 1s meant to encompass variations of
+10%, 5%, £1%, £0.5%, or even £0.1% of the specified
amount.

As used herein, the transitional phrase “consisting essen-
tially of” (and grammatical variants) 1s to be interpreted as
encompassing the recited materials or steps and those that do
not materially aflect the basic and novel characteristic(s) of
the claimed invention. Thus, the term “consisting essentially
of”” as used herein should not be 1mterpreted as equivalent to
“comprising.”

The term “therapeutically effective amount™ or “effective
amount,” as used herein, refers to that amount of a compo-
sition, compound, or agent of this imnvention that imparts a
modulating effect, which, for example, can be a beneficial
ellect, to a subject afllicted with a disorder, disease or 1llness,
including improvement in the condition of the subject (e.g.,
in one or more symptoms), delay or reduction in the pro-
gression of the condition, prevention or delay of the onset of
the disorder, and/or change 1n clinical parameters, disease or
illness, etc., as would be well known 1n the art. For example,
a therapeutically eflective amount or eflective amount can
refer to the amount of a composition, compound, or agent
that improves a condition 1n a subject by at least 5%, e.g., at
least 10%, at least 15%, at least 20%, at least 25%, at least
30%, at least 35%, at least 40%, at least 45%, at least 50%,
at least 55%, at least 60%, at least 65%, at least 70%, at least
75%, at least 80%, at least 85%, at least 90%, at least 95%.,
or at least 100%.

“Pharmaceutically acceptable carnier” (sometimes
referred to as a “carrier’”) refers to a carrier or excipient that
1s useiul 1n preparing a pharmaceutical or therapeutic com-
position that 1s generally safe and non-toxic and includes a
carrier that 1s acceptable for veterinary and/or human phar-
maceutical or therapeutic use. The terms “carrier” or “phar-
maceutically acceptable carrier” can include, but are not
limited to, phosphate buflered saline solution, water, emul-
sions (such as an oil/water or water/o1l emulsion) and/or
various types ol wetting agents. As used herein, the term
“carrier” encompasses, but 1s not limited to, any excipient,
diluent, filler, salt, bufler, stabilizer, solubilizer, lipid, stabi-
lizer, or other material well known i1n the art for use in
pharmaceutical formulations and as described further herein.

The term “modulate,” “modulates,” or “modulation”
refers to enhancement (e.g., an 1ncrease) or mnhibition (e.g.,
a decrease) 1n the specified level or activity.

The term “enhance” or “increase’ refers to an increase 1n
the specified parameter of at least about 1.25-fold, 1.5-1old,
2-fold, 3-fold, 4-fold, 5-told, 6-fold, 8-fold, 10-fold, twelve-
fold, or even fifteen-fold and/or can be expressed in the
enhancement and/or increase of a specified level and/or
activity of at least about 1%, 5%, 10%, 15%, 25%, 35%,
40%, 50%, 60%, 75%, 80%, 90%, 95% or more.

“Inhibit” or “reduce” or grammatical variations thereof as
used herein refers to a decrease or diminishment in the
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specified level or activity of at least about 1, 5, 10, 15%,
25%, 35%, 40%, 50%, 60%, 75%, 80%, 90%, 95% or more.
In particular embodiments, the inhlibition or reduction
results 1n little or essentially no detectible activity (at most,
an insignificant amount, e.g., less than about 10% or even
3%).

“Ireat,” “treating” and similar terms as used herein 1n the
context of treating a subject refer to providing medical
and/or surgical management of a subject. Treatment may
include, but 1s not limited to, administering an agent or
composition (€.g., a pharmaceutical composition) to a sub-
ject. Treatment 1s typically undertaken 1n an effort to alter
the course of a disease (which term 1s used to indicate any
disease, disorder, syndrome, or undesirable condition war-
ranting or potentially warranting therapy) in a manner
beneficial to the subject. The eflect of treatment may 1include
reversing, alleviating, reducing severity of, delaying the
onset of, curing, inhibiting the progression of, and/or reduc-
ing the likelithood of occurrence or recurrence of the disease
or one or more symptoms or manifestations of the disease.
A therapeutic agent may be administered to a subject who
has a disease or 1s at increased risk of developing a disease
relative to a member of the general population. In some
embodiments a therapeutic agent may be administered to a
subject who has had a disease but no longer shows evidence
of the disease. The agent may be administered e.g., to reduce
the likelihood of recurrence of evident disease. A therapeutic
agent may be administered prophylactically, 1.e., before
development of any symptom or manifestation of a disease.
“Prophylactic treatment” refers to providing medical and/or
surgical management to a subject who has not developed a
disease or does not show evidence of a disease 1n order, e.g.,
to reduce the likelihood that the disease will occur, delay the
onset of the disease, or to reduce the severity of the disease
should 1t occur. The subject may have been identified as
being at risk of developing the disease (e.g., at increased risk
relative to the general population or as having a risk factor
that increases the likelihood of developing the disease.

Grammatical variations of “administer,” ‘“administra-
tion,” and “administering” to a subject include any route of
introducing or delivering to a subject an agent. Administra-
tion can be carried out by any suitable route, including oral,
topical, intravenous, subcutaneous, transcutaneous, trans-
dermal, intramuscular, intra-joint, parenteral, intra-arteriole,
intradermal, 1intraventricular, intracranial, intraperitoneal,
intralesional, intranasal, rectal, vaginal, by inhalation, via an
implanted reservoir, parenteral (e.g., subcutaneous, intrave-
nous, mtramuscular, intra-articular, intra-synovial, intraster-
nal, intrathecal, intraperitoneal, intrahepatic, intralesional,
and intracramal 1njections or infusion techmques), and the
like. “Concurrent administration,” “administration in com-
bination,” “simultaneous administration,” or “administered
simultaneously™ as used herein, means that the compounds
are administered at the same point in time, overlapping 1n
time, or one following the other. In the latter case, the two
compounds are administered at times suiliciently close that
the results observed are indistinguishable from those
achieved when the compounds are administered at the same
point 1n time. “Systemic administration” refers to the intro-
ducing or delivering to a subject an agent via a route which
introduces or delivers the agent to extensive areas of the
subject’s body (e.g., greater than 50% of the body), for
example through entrance into the circulatory or lymph
systems. By contrast, “local administration” refers to the
introducing or delivery to a subject an agent via a route
which introduces or delivers the agent to the area or area
immediately adjacent to the point of administration and does
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not introduce the agent systemically in a therapeutically
significant amount. For example, locally administered
agents are easily detectable 1n the local vicimity of the point
of administration but are undetectable or detectable at neg-
ligible amounts 1n distal parts of the subject’s body. Admin-
istration includes self-administration and the administration
by another.

“Pharmaceutically acceptable,” as used herein, means a
material that 1s not biologically or otherwise undesirable,
1.€., the material can be administered to an individual along
with the compositions of this mvention, without causing
substantial deleterious biological effects or interacting 1n a
deleterious manner with any of the other components of the
composition in which 1t 1s contained. The material would
naturally be selected to minimize any degradation of the
active ingredient and to minimize any adverse side eflects 1n
the subject, as would be well known to one of skill 1n the art
(see, e.g., Remington’s Pharmaceutical Science; 21st ed.
2005).

“Concurrently” means suiliciently close 1n time to pro-
duce a combined eflect (that 1s, concurrently can be simul-
taneously, or it can be two or more events occurring within
a short time period before or after each other). In some
embodiments, the administration of two or more compounds
“concurrently” means that the two compounds are admin-
1stered closely enough 1n time that the presence of one alters
the biological efiects of the other. The two compounds can
be administered in the same or different formulations or
sequentially. Concurrent administration can be carried out
by mixing the compounds prior to administration, or by
administering the compounds 1n two different formulations,
for example, at the same point 1n time but at different
anatomic sites or using different routes of administration.

“Bioavailability,” as used herein, refers to the estimated
area under the curve, or AUC of the active drug 1n systemic
circulation after oral admimstration with a dosage form as
disclosed herein when compared with the AUC of the active
drug 1n systemic circulation after intravenous administration
of the active drug. The AUC 1s aflected by the extent to
which the drug 1s absorbed in the GI tract.

Products are considered to be “bioequivalent” if the
relative mean C, ., AUC _,, and AUC,_., ot the test prod-
uct to reference product 1s within 80% to 125%.

The term “AUC_,” means the area under the plasma
concentration curve from time O to time t.

The term “AUC (_.,” or “AUC,_;, ” means the area under
the plasma concentration time curve from time 0 to 1nfinity.

“C_ 7" refers to the maximum milk or plasma concen-
tration of solriamietol.

“T,_ 7 refers to the time to maximum milk or plasma
concentration for a given drug.

“t,,, refers to the time to reduce the milk and plasma
concentration by 50% during the terminal elimination phase
of the drug.

Milk:plasma ratio means AUC 1n breast milk divided by
AUC 1n plasma.

“A_ .. means the amount excreted 1n breast milk over 72
hours.

“Vd/F” means the apparent volume of distribution in
plasma.

“CL/F” 1s the apparent oral clearance 1n plasma.

AUCO-t 1s the area under the concentration-time curve
from time O to the time t of the last quantifiable concentra-
tion (milk and plasma).

“Excessive daytime sleepiness” or “EDS” refers to per-
sistent sleepiness at a time when the individual would be
expected to be awake and alert, even during the day after
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apparently adequate or even prolonged mighttime sleep. EDS
may be the result of a sleep disorder or a symptom of another
underlying disorder such as narcolepsy, sleep apnea, circa-
dian rhythm sleep disorder, or i1diopathic hypersomnia.
While the name 1ncludes “daytime,” 1t 1s understood that the
sleepiness may occur at other times that the subject should
be awake, such as nmighttime or other times, e.g., i1 the
subject 1s working nightshiit. It 1s also understood that EDS
1s medically distinct from fatigue and disorders associated
with fatigue.

The present mvention 1s based, in part, on methods of
using Sunosi® (referred to herein as solriamifetol (also
known as (R)-2-amino-3-phenylpropyl carbamate (APC)
hydrochloride, and previously known as JZP-110, ADX-
NO3, R228060, and YKP10A)) 1n lactating subjects with a
disorder amenable to treatment with solriamfetol while
reducing the potential for adverse eflects 1n infants fed the
subject’s breast milk. Solnamietol 1s approved by the FDA
for administration at doses equivalent to 37.5 mg, 75 mg,
and 150 mg of APC (corresponding to 44.7 mg, 89.3 mg, and
178.5 mg of APC hydrochloride, respectively). Administra-
tion ol solriamietol to subjects expressing breast milk pres-
ents challenges. In a nonclinical study 1n rats, solriamietol
was detected 1n breast milk, with solriam{fetol milk concen-
trations higher than solriamfetol plasma concentrations. It 1s
desirable to reduce or minimize any adverse eflects from the
daily dose received by an infant fed breast milk from a
subject treated with solnamietol. In addition, 1t 1s desirable
to 1dentity methods that allow for the safety and tolerability
of solriamietol in nursing subjects.

Accordingly, one aspect of the invention relates to a
method of reducing exposure to solriamietol 1n an infant fed
breast milk obtained from a subject treated with solriamietol
comprising orally administering the solriamietol to the sub-
ject at a daily dose of about 37.5 mg to about 300 mg; and
teeding the infant breast milk from the subject at least about
2 hours (e.g., at least about 3, 4, or 5 hours) aiter adminis-
tering the solnamifetol to the subject, thereby reducing
exposure to solriamifetol 1n the infant.

One aspect ol the invention comprises methods for
decreasing the potential for adverse events from solriamfetol
in an infant fed breast milk obtained from a subject treated
with solriamifetol comprising administering solriamietol
orally at a daily dose of between 37.5 mg and 300 mg to the
subject; and feeding the infant breast milk from the subject
at least about 2 hours (e.g., at least about 3, 4, or 5 hours)
alter administering the solriamietol to the subject, thereby
decreasing the potential for adverse events from solriamietol
in the infant. In an embodiment, the adverse event 1s one or
more ol agitation, 1nsomnia, anorexia, or reduced weight
galn.

Another aspect of the mvention relates to a method of
avoiding exposing an mnfant of a nursing mother being
treated with solnamietol to peak concentrations of solriam-
fetol excreted 1n breast milk, such method comprising not
teeding the infant breast milk obtained within at least about
3.5 hours (e.g., within at least about 4 or 5 hours) of the
mother receiving an oral once-daily dose of solnamietol,
wherein the median T, of solnamietol excreted in the
breast milk 1s approximately 1.1 hour. In clinical studies, the
range of T was 1 hour to 3 hours. Thus, waiting at least
3.5 hours after solriamfetol administration ensures avoid-
ance of the T even for outlier subjects.

A further aspect of the mvention relates to a method of
reducing the exposure to solriamietol from breast milk, 1n an
infant receiving breast milk from a nursing mother being
treated with a once-daily dose of solriamifetol of about 37.5
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mg to about 300 mg for a disorder amenable to treatment
with solnamifetol, such method comprising feeding the
infant breast milk obtained from the mother at least about 5
hours (e.g., atleast 6, 7, 8, 9, or 10 hours) aifter administering
the solriamietol to the mother, wherein the exposure to
solriamietol in the infant 1s reduced by at least about 50%
(e.g., at least 55%, 60%, 65%, 70%, 75%, 80%, 85%, or
90%) compared to the exposure that would result with
teeding the infant breast milk obtained from the mother less
than 5 hours after administration of the solriamifetol. In some
embodiments, the resulting relative infant dose 1s about 2%
or lower of the maternal weight-adjusted dose. In some
embodiments, the once-daily dose of solriamietol 1s 150 mg
and the daily amount of solriamietol passed to the infant
through the breast milk 1s about 0.3 mg or lower. In some
embodiments, the once-daily dose of solriamietol 1s 75 mg
and the daily amount of solriamietol passed to the infant
through the breast milk 1s about 0.15 mg or lower. In some

embodiments, the breast milk 1s obtained from the mother at
least about 10 hours (e.g., about 2 half-lives) after admin-
istering the solriamietol to the mother and the exposure to
solriamietol in the infant 1s reduced by at least about 75%
compared to the exposure that would result with feeding the
infant breast milk obtained from the mother less than 5 hours
alter administration of the solrtamietol. In some embodi-
ments, the resulting relative infant dose 1s about 1% or lower
of the maternal weight-adjusted dose.

One aspect of the invention relates to a method for
treating a disorder treatable with solriamietol 1n a subject
producing breast milk for feeding an infant, comprising
administering solramietol orally at a daily dose of between
37.5 mg and 300 mg to the subject; and reducing exposure
to solriamietol and/or decreasing the potential for adverse
cvents 1n the infant fed breast milk from the subject,
comprising feeding the infant breast milk obtained from the
subject at least about 2 hours (e.g., at least about 3, 4, or 5
hours) after administering the solriamietol to the subject. In
one embodiment, the method reduces solriamfetol in the
infant and the infant does not experience agitation, 1nsom-
nia, anorexia, or reduced weight gain due to solnamietol
exposure. In one embodiment, the adverse events are one or
more ol agitation, imnsommnia, anorexia, or reduced weight
gain.

A “disorder amenable to treatment with solnamietol” or a
“disorder treatable with solriamietol” refers to any disorder
in which administration of solriamietol to a subject results 1n
the treatment of one or more symptoms of the disorder in the
subject. Example disorders amenable to treatment with
solnamietol include narcolepsy, cataplexy, excessive day-
time sleepiness, obstructive sleep apnea, shift work disorder,
drug addiction, sexual dysfunction, fatigue, fibromyalgia,
attention deficit hyperactivity disorder (ADHD), cognitive
impairment and/or cognitive dysiunction, Parkinson’s dis-
case, restless legs syndrome, depression, bipolar disorder,
obesity, or binge eating disorder. In some embodiments, the
cognitive impairment 1s associated with narcolepsy, obstruc-
tive sleep apnea, shift work, or Parkinson’s disease. In some
embodiments, the disorders amenable to treatment with
solriamietol include narcolepsy, excessive daytime sleepi-
ness, obstructive sleep apnea, cogmitive impairment, atten-
tion deficit/hyperactivity disorder, or binge eating disorder.
In some embodiments, solriamfetol 1s administered to
improve wakefulness. See, for example, U.S. Pat. Nos.
8,232,315, 8,440,715; 8,552,060; 8,623,913; 8,729,120;
8,741,930; 8,895,609; 8,927,602; 9,226,910; and 9,359,290;
and U.S. Publication Nos. 2012/0004300 and 2015/
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0018414. All of the above patents and applications are
hereby incorporated by reference in their entireties for all
pPUrposes.

“Excessive daytime sleepiness™ or “EDS” refers to per-
sistent sleepiness at a time when the individual would be
expected to be awake and alert, even during the day after

apparently adequate or even prolonged nighttime sleep. EDS
may be the result of a sleep disorder or a symptom of another

underlying disorder such as narcolepsy, sleep apnea, circa-
dian rhythm sleep disorder, or i1diopathic hypersomnia.
While the name includes “daytime,” 1t 1s understood that the
sleepiness may occur at other times that the subject should
be awake, such as nmighttime or other times, e.g., 1f the
subject 1s working nightshitt. It 1s also understood that EDS
1s medically distinct from fatigue and disorders associated
with fatigue.

In some embodiments, the cause of the EDS may be,
without limitation, central nervous system (CNS) pathologic
abnormalities, stroke, narcolepsy, idiopathic CNS hyper-
somnia; sleep deficiency, sleep apnea, obstructive sleep
apnea, msuilicient nocturnal sleep, chronic pain, acute pain,
Parkinson’s disease, urinary incontinence, multiple sclerosis
fatigue, attention deficit hyperactivity disorder (ADHD),
Alzheimer’s disorder, major depression, bipolar disorder,
cardiac 1schemia; misalignments of the body’s circadian
pacemaker with the environment, jet lag, shift work disor-
der, or sedating drugs.

In certain embodiments, solriamietol structure 1s given
below as formula I:

(D

Methods for producing solriamietol and related compounds
can be found in U.S. Pat. Nos. 10,829,443, 5,955,499;
5,705,640; 6,140,532 and 5,756,817. All of the above pat-
ents and applications are hereby incorporated by reference 1n
their entireties for all purposes.

In one embodiment, the methods detailed herein provide
an infant fed breast milk from a subject to whom solriam-
tetol 1s administered does not experience adverse events,
¢.g., agitation, msomnia, anorexia, or reduced weight gain
due to solniamietol exposure. Monitoring the infant for
agitation, 1nsomnia, anorexia, or reduced weight gain can be
performed. For example, momnitoring and/or detecting
weilght loss, reduced weight gain, reduction 1n number of
teedings or lessened intake, reduction 1 volume of milk
ingested can be performed. Monitoring increase 1n agitation
and/or insomma 1n the infant, including a reduction of
sleeping hours and/or time to fall asleep and stay asleep can
also be performed to 1dentily changes 1n the infant. In some
embodiments, the monmitoring for changes in the infant is
performed at 3 or more hours subsequent to administering of
the solriamietol dose and subsequent to initiation of infant
teeding with breast milk from the subject, for example at 3
hours, 4, hours, S hours, 6 hours, 7 hours, 8 hours, 9 hours,
10 hours or more subsequent to administering of the solri-
amietol dose. Monitoring for any changes experienced by
the infant (e.g., agitation, insomnia, anorexia, or reduced
welght gain) can be performed over the time period in which
solrtamietol 1s administered to the subject, which may be
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over days, weeks, or months, with monitoring over any
interval in that time frame, including hourly, daily, weekly,
monthly or any time range therein.

In one embodiment, the method provides a daily infant
dose of solriamietol of about 0.4 mg or lower, e.g., about
0.39 mg, about 0.38 mg, about 0.37 mg, about 0.36 mg,
about 0.35 mg, about 0.34 mg, about 0.335 mg, about 0.33
mg, about 0.32 mg, about 0.21 mg, about 0.30 mg, about
0.29 mg, about 0.28 mg, about 0.27 mg, about 0.26 mg,
about 0.25 mg, about 0.24 mg, about 0.23 mg, about 0.22
mg, about 0.21 mg, about 0.20 mg, about 0.19 mg, about
0.18 mg, about 0.17 mg, about 0.16 mg, about 0.15 mg,
about 0.14 mg, about 0.13 mg, about 0.12 mg, about 0.11
mg, about 0.10 mg, about 0.09 mg, about 0.08 mg, about
0.07 mg, about 0.06 mg, about 0.05 mg, about 0.04 mg,
about 0.03 mg, about 0.02 mg, about 0.01 mg, or lower. The
daily infant dose means the daily dose that was received by
the infant through feeding of breast milk. In some embodi-
ments, the subject 1s orally administered a once-daily dose
of solriamietol of about 150 mg and the daily infant dose of
solnamietol 1s reduced to about 0.3 mg or lower due to the
waiting period after administration. In some embodiments,
the subject 1s orally administered a once-daily dose of
solriamietol of about 75 mg and the daily infant dose of
solriamietol 1s reduced to about 0.15 mg or lower due to the
waiting period after administration. In some embodiments,
the subject 1s orally administered a once-daily dose of
solriamifetol of about 37.5 mg and the daily infant dose of
solriamietol 1s reduced to about 0.08 mg or lower due to the
waiting period after administration.

In one embodiment, the method provides a daily infant
dose of solnamietol of about 0.2 mg/kg (based on a nominal
infant weight of 6 kg) or lower, e.g., about 0.19 mg/kg, about
0.18 mg/kg, about 0.17 mg/kg, about 0.16 mg/kg, about 0.15
mg/kg, about 0.14 mg/kg, about 0.13 mg/kg, about 0.12
mg/kg, about 0.11 mg/kg, about 0.10 mg/kg, about 0.09
mg/kg, about 0.08 mg/kg, about 0.07 mg/kg, about 0.06
mg/kg, about 0.05 mg/kg, about 0.04 mg/kg, about 0.03
mg/kg, about 0.02 mg/kg, about 0.01 mg/kg, or lower.

In one embodiment, the method provides a cumulative
median nfant dose of solriamietol over 72 hours after a
single dose of about 0.7 mg or lower, ¢.g., about 0.69 mg,
about 0.68 mg, about 0.67 mg, about 0.66 mg, about 0.65
mg, about 0.64 mg, about 0.63 mg, about 0.62 mg, about
0.61 mg, about 0.60 mg, about 0.59 mg, about 0.38 mg,
about 0.57 mg, about 0.56 mg, about 0.55 mg, about 0.54
mg, about 0.53 mg, about 0.52 mg, about 0.51 mg, about
0.50 mg, about 0.49 mg, about 0.48 mg, about 0.47 mg,
about 0.46 mg, about 0.45 mg, about 0.44 mg, about 0.43
mg, about 0.42 mg, about 0.41 mg, about 0.40 mg, about
0.39 mg, about 0.38 mg, about 0.37 mg, about 0.36 mg,
about 0.35 mg, about 0.34 mg, about 0.355 mg, about 0.33
mg, about 0.32 mg, about 0.31 mg, about 0.30 mg, about
0.29 mg, about 0.28 mg, about 0.27 mg, about 0.26 mg,
about 0.25 mg, about 0.24 mg, about 0.23 mg, about 0.22
mg, about 0.21 mg, about 0.20 mg, about 0.19 mg, about
0.18 mg, about 0.17 mg, about 0.16 mg, about 0.15 mg,
about 0.14 mg, about 0.13 mg, about 0.12 mg, about 0.11
mg, about 0.10 mg, or lower.

In some embodiments, the method provides a cumulative
median 1nfant dose of solnamietol after a single dose of

about 75%-80% after 8 hours of the total excreted 1n 72
hours, e.g., about 75%, 76%, 77%, 78%, 79%, or 80%. In
some embodiments, the method provides a cumulative

median 1nfant dose of solnamietol after a single dose of
about 95%-100% after 24 hours of the total excreted in 72

hours, e.g., about 95%, 96%, 97%, 98%, 99%, or 100%.
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In some embodiments, breast milk for feeding of the
infant 1s expressed or produced from the subject at 2 or more
hours, 2.5 or more hours, 3 or more hours, 3.5 or more hours,
4 or more hours, 4.5 or more hours, or 5 or more hours, for
example at 2 hours, 2.5 hours, 3 hours, 3.5 hours, 4 hours,
4.5 hours, 5 hours, 5.5 hours, 6 hours, 6.5 hours, 7 hours, 7.5
hours, 8 hours, 8.5 hours, 9 hours, 9.5 hours, 10 hours or
more, subsequent to administering of the solriamietol dose
to the subject. In some embodiments, the breast milk pro-
duced from the subject for infant feeding in the methods
detailed herein occurs at about the mean elimination half-life
ol solnamifetol or later, 1.e., at about 5 hours, subsequent to
administration of the solriamfetol. In some embodiments,
the breast milk produced from the subject for infant feeding,
in the methods detailed herein occurs at about 2-4 times the
median T, _ of solrnamftetol or later, 1.e., at about 2 hours,
2.5 hours, 3 hours, 3.5 hours, or 4 hours subsequent to
administration of the solriamfetol. In some embodiments,
the breastieeding of the infant 1s performed at 3 or more
hours, 4 or more hours, or 5 or more hours subsequent to
administering of the solriamietol dose to the subject. In
some embodiments, the breast milk for feeding the infant 1s
obtained from the subject at 3 or more hours, 4 or more
hours, or 5 or more hours subsequent to administering of the
solriamietol dose to the subject.

In some embodiments, the subject refrains from breast-
teeding the infant during the waiting period (e.g., the 2 or
more hours). In other embodiments, the breast milk pro-
duced during the waiting period 1s expressed and not fed to
the infant, ¢.g., wherein the expressed milk 1s discarded.

In some embodiments, the method achieves a relative
infant dose, the percentage of the weight-adjusted subject
dose excreted 1n breast milk over 24 hours, of less than about
10%, less than about 9.5%, less than about 9%, less than
about 8.5%, less than about 8%, less than about 7.5%, less
than about 7%, less than about 6.5%, less than about 6%,
less than about 5.5%, less than about 5%, less than about
4.9%, less than about 4.8%, less than about 4.7%, less than
about 4.6%, less than about 4.5%, less than about 4.4%, less
than about 4.3%, less than about 4.2%, less than about 4.1%,
less than about 4.0%, less than about 3.9%, less than about
3.8%, less than about 3.7%, less than about 3.6%, less than
about 3.5%, less than about 3.4%, less than about 3.3%, less
than about 3.2%, less than about 3.1%, less than about 3.0%,
less than about 2.9%, less than about 2.8%, less than about
2.7%, less than about 2.6%, less than about 2.5%, less than
about 2.4%, less than about 2.3%, less than about 2.2%, less
than about 2.1%, less than about 2.0%, less than about 1.9%,
less than about 1.8%, less than about 1.7%, less than about
1.6%, less than about 1.5%, less than about 1.4%, less than
about 1.3%, less than about 1.2%, less than about 1.1%, less
than about 1.0%, of the subject weight-adjusted dose.

In some embodiments, the cumulative median amount of
solriamietol that would be passed to an infant feeding from
the breast milk produced by the subject treated with solri-
amietol according to the methods disclosed herein 1s less
than about 0.70 mg, about 0.69 mg, about 0.68 mg, about
0.67 mg, about 0.66 mg, about 0.65 mg, about 0.64 mg,
about 0.63 mg, about 0.62 mg, about 0.61 mg, about 0.60
mg, about 0.59 mg, about 0.58 mg, about 0.57 mg, about
0.56 mg, about 0.55 mg, about 0.54 mg, about 0.33 mg,
about 0.52 mg, about 0.51 mg, about 0.50 mg, about 0.49
mg, about 0.48 mg, about 0.47 mg, about 0.46 mg, about
0.45 mg, about 0.44 mg, about 0.43 mg, about 0.42 mg,
about 0.41 mg, about 0.40 mg, about 0.39 mg, about 0.38
mg, about 0.37 mg, about 0.36 mg, about 0.35 mg, about
0.34 mg, about 0.335 mg, about 0.33 mg, about 0.32 mg,
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about 0.31 mg, about 0.30 mg, about 0.29 mg, about 0.28
mg, about 0.27 mg, about 0.26 mg, about 0.25 mg, about
0.24 mg, about 0.23 mg, about 0.22 mg, about 0.21 mg,
about 0.20 mg, about 0.19 mg, about 0.18 mg, about 0.17
mg, about 0.16 mg, about 0.15 mg, about 0.14 mg, about
0.13 mg, about 0.12 mg, about 0.11 mg, about 0.10 mg,
about 0.09 mg, about 0.08 mg, about 0.07 mg, about 0.06
mg, about 0.05 mg, about 0.04 mg, about 0.03 mg, about
0.02 mg, or about 0.01 mg over 72 hours.

In some embodiments, the cumulative median amount of
solriamietol that would be passed to an infant feeding from
the breast milk produced by the subject treated with solri-
amietol according to the methods disclosed herein 1s less
than about 0.70 mg, about 0.69 mg, about 0.68 mg, about
0.67 mg, about 0.66 mg, about 0.65 mg, about 0.64 mg,
about 0.63 mg, about 0.62 mg, about 0.61 mg, about 0.60
mg, about 0.59 mg, about 0.58 mg, about 0.57 mg, about
0.56 mg, about 0.55 mg, about 0.54 mg, about 0.33 mg,
about 0.52 mg, about 0.51 mg, about 0.50 mg, about 0.49
mg, about 0.48 mg, about 0.47 mg, about 0.46 mg, about
0.45 mg, about 0.44 mg, about 0.43 mg, about 0.42 mg,
about 0.41 mg, about 0.40 mg, about 0.39 mg, about 0.38
mg, about 0.37 mg, about 0.36 mg, about 0.35 mg, about
0.34 mg, about 0.33 mg, about 0.32 mg, about 0.31 mg,
about 0.30 mg, about 0.29 mg, about 0.28 mg, about 0.27
mg, about 0.26 mg, about 0.25 mg, about 0.24 mg, about
0.23 mg, about 0.22 mg, about 0.21 mg, about 0.20 mg,
about 0.19 mg, about 0.18 mg, about 0.17 mg, about 0.16
mg, about 0.15 mg, about 0.14 mg, about 0.13 mg, about
0.12 mg, about 0.11 mg, about 0.10 mg, about 0.09 mg,
about 0.08 mg, about 0.07 mg, about 0.06 mg, about 0.05
mg, about 0.04 mg, about 0.03 mg, about 0.02 mg, or about
0.01 mg over 24 hours.

In some embodiments, the cumulative median amount of
solriamietol that would be passed to an infant feeding from
the breast milk produced by the subject treated with solri-
amietol according to the methods disclosed herein 1s less
than about 0.70 mg, about 0.69 mg, about 0.68 mg, about
0.67 mg, about 0.66 mg, about 0.65 mg, about 0.64 mg,
about 0.63 mg, about 0.62 mg, about 0.61 mg, about 0.60
mg, about 0.59 mg, about 0.58 mg, about 0.57 mg, about
0.56 mg, about 0.55 mg, about 0.54 mg, about 0.53 mg,
about 0.52 mg, about 0.51 mg, about 0.50 mg, about 0.49
mg, about 0.48 mg, about 0.47 mg, about 0.46 mg, about
0.45 mg, about 0.44 mg, about 0.43 mg, about 0.42 mg,
about 0.41 mg, about 0.40 mg, about 0.39 mg, about 0.38
mg, about 0.37 mg, about 0.36 mg, about 0.35 mg, about
0.34 mg, about 0.33 mg, about 0.32 mg, about 0.31 mg,
about 0.30 mg, about 0.29 mg, about 0.28 mg, about 0.27
mg, about 0.26 mg, about 0.25 mg, about 0.24 mg, about
0.23 mg, about 0.22 mg, about 0.21 mg, about 0.20 mg,
about 0.19 mg, about 0.18 mg, about 0.17 mg, about 0.16
mg, about 0.15 mg, about 0.14 mg, about 0.13 mg, about
0.12 mg, about 0.11 mg, about 0.10 mg, about 0.09 mg,
about 0.08 mg, about 0.07 mg, about 0.06 mg, about 0.05
mg, about 0.04 mg, about 0.03 mg, about 0.02 mg, or about
0.01 mg over 8 hours.

A daily dose of about 1 to about 2000 mg of solriamietol
or a pharmaceutically acceptable salt thereol may be admin-
istered to accomplish the therapeutic results disclosed
heremn. For example, a daily dosage of about 1-1000 mg,
¢.g., about 20-500 mg, in single or divided doses, 1s admin-
istered. In some embodiments, the daily dose may be about
0.01 to about 150 mg/kg body weight, e.g., about 0.2 to
about 18 mg/kg body weight. In some embodiments, the
dose contains about 1 mg to about 1000 mg of the drug or
any range or value therein, e.g., about 10 mg to about 500
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mg, e.g., about 37.5 mg, about 75 mg, about 150 mg, or
about 300 mg. For example, 1n certain such embodiments,
the total amount of drug may be selected from about 10, 20,
30, 40, 30, 60, 70, 80, 90, 100, 125, 130, 175, 200, 225, 230,
275, 300, or any range therein.

In one embodiment of the invention, solriamfetol 1is
administered to the subject as needed to treat a disorder. The
compound can be administered continuously or intermit-
tently. In one embodiment, the compound 1s administered to
the subject more than once a day, e.g., 2, 3, or 4 times per
day, or once every 1, 2, 3, 4, 5, 6, or 7 days. In another
embodiment, the compound 1s administered to the subject no
more than once a week, e.g., no more than once every two
weeks, once a month, once every two months, once every
three months, once every four months, once every five
months, once every six months, or longer. In a further
embodiment, the compound 1s administered using two or
more different schedules, e.g., more frequently 1mitially (for
example to build up to a certain level, e.g., once a day or
more) and then less frequently (e.g., once a week or less). In
other embodiments, the compound can be administered by
any discontinuous administration regimen. In one example,
the compound can be administered not more than once every
three days, every four days, every five days, every six days,
every seven days, every eight days, every nine days, or every
ten days, or longer. The administration can continue for one,
two, three, or four weeks or one, two, or three months, or
longer. Optionally, after a period of rest, the compound can
be administered under the same or a different schedule. The
period of rest can be one, two, three, or four weeks, or
longer, according to the pharmacodynamic eflects of the
compound on the subject. In another embodiment the com-
pound can be administered to build up to a certain level, then
maintained at a constant level and then a tailing dosage.

In one aspect of the invention, solriamietol 1s delivered to
a subject concurrently with an additional therapeutic agent.
The additional therapeutic agent can be delivered in the
same composition as the compound or 1n a separate com-
position. The additional therapeutic agent can be delivered
to the subject on a different schedule or by a different route
as compared to the compound. The additional therapeutic
agent can be any agent that provides a benefit to the subject.
Further agents include, without limitation, stimulants, anti-
psychotics, anti-depressants, agents for neurological disor-
ders, and chemotherapeutic agents. One therapeutic agent
that can be administered during the same period 1s Xyrem®,
sold commercially by Jazz Pharmaceuticals, which 1s used
to treat narcolepsy and cataplexy. See U.S. Pat. Nos. 8,952,
062 and 9,050,302.

The present mvention finds use in research as well as
veterinary and medical applications. Suitable subjects are
generally mammalian subjects. The term “mammal” as used
herein includes, but 1s not limited to, humans, non-human
primates, cattle, sheep, goats, pigs, horses, cats, dog, rabbits,
rodents (e.g., rats or mice), etc. Human subjects include
neonates, infants, juveniles, adults, and genatric subjects. In
some embodiments, the subject 1s postpartum, In some
embodiments, the subject 1s a woman between the ages of 18
and 45 years.

Suitable subjects are generally lactating mammalian sub-
jects. The term “mammal” as used herein includes, but 1s not
limited to, humans, non-human primates, cattle, sheep,
goats, pigs, horses, cats, dog, rabbits, rodents (e.g., rats or
mice), etc. The human subject can be a lactating individual
who 1s breastieeding an infant frequently or on a regular
basis. In some embodiments, the human subject 1s a woman.
The woman may be between about 18 and 45 years of age.
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The term “breastieeding” may also be referred to as chest-
feeding, or grammatical variations thereof, refers to deliv-
ering breast milk of the individual directly to an infant,
extracting breast milk from the individual using a device and
subsequently delivering to an infant, extracting breast milk
from the mdividual using a device and storing the breast
milk for a period of time and subsequently delivering the
stored breast milk to the infant, or a combination thereof.

The subject of the present disclosure can be 1n lactation,
for example, an imndividual who 1s lactating (e.g., producing
breast milk), nursing or breastieeding. The subject can be 1n
lactation after pregnancy, 1.e., post-partum, or via induced
lactation (e.g., with metoclopramide, oral contraceptives,
herbal medications, stimulation via pumping, or any com-
bination thereot.).

In some embodiments, the subject 1s between 1 day and
24 months postpartum, between about 1 day and 12 months
postpartum, between about 10 days and 12 months (52
weeks) postpartum, or between about 15 weeks to about 37
weeks postpartum. In some embodiments, the subject
expresses mature milk, which typically occurs about 10 to
about 30 days (e.g., about 10 days, about 11 days, about 12
days, about 13 days, about 14 days, about 15 days, about 16
days, about 17 days, about 18 days, about 19 days, about 20
days, about 21 days, about 22 days, about 23 days, about 24
C
C

ays, about 25 days, about 26 days, about 27 days, about 28
ays, about 29 days, about 30 days) postpartum, or about 10
to about 20 days postpartum, or about 10 to about 20 days
after beginning of milk expression 1n 1nduced lactation.
Infancy starts at birth and ends around the age of 2 years;
accordingly, the infant stage being fed breast milk includes
the breastieeding period.

The subject can be a subject “in need of” the methods of
the present mvention, €.g., in need of the therapeutic effects
of the inventive methods. For example, the subject can be a
subject that 1s experiencing a disorder amenable to treatment
with solriamietol, 1s suspected of having a disorder ame-
nable to treatment with solriamifetol, and/or 1s anticipated to
experience a disorder amenable to treatment with solriam-
tetol, and the methods and compositions of the invention are
used for therapeutic and/or prophylactic treatment.

In some embodiments, the subject 1s a mother whose
disease or disorder 1s putting her baby at risk of adverse
events from the maternal condition (e.g., she falls asleep
while caring for the baby), and who wishes to breastieed.
Surveys have shown that at least 60% of women with
narcolepsy report difliculties caring for their babies because
of their symptoms, and are afraid of being impaired by their
disease as 1t relates to caring for their babies.

Thus, one aspect of the invention relates to a method of
treating excessive daytime sleepiness 1 a lactating mother,
with an infant at risk of adverse events from the mother’s
excessive daytime sleepiness, and who wishes to breastieed
the infant, said method comprising: (a) determining the
Epworth Sleepiness Scale (ESS) total score of the mother
and 11 the mother experiences sleep attacks while caring for
the infant; (b) providing the mother with an ESS total score
of 15 or greater and who experiences sleep attacks while
caring for the infant a starting dose of solriamietol of 37.5
mg once daily if the excessive daytime sleepiness 1s asso-
ciated with obstructive sleep apnea, or 75 mg once daily 1f
the excessive daytime sleepiness 1s associated with narco-
lepsy, and doubling the dose at intervals of at least 3 days up
to 150 mg once daily, wherein the elimination half-life of
solriamietol 1 plasma in the postpartum or lactating mother
1s about 5 hours; and (¢) feeding the infant breast mailk
obtained from the mother at least about 3.5 hours (e.g., 4 or
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5 hours) after administration of the solriamietol to the
mother, thereby avoiding exposing the infant to the maxi-

mum concentrations of solriamfetol 1n the breast milk,
wherein the median T, of solnamietol excreted in the
breast milk 1s approximately 1.1 hours.

The method selects subjects suitable for treatment based
on disease severity, iterference with infant care, and desire
of the mother to provide the infant the developmental and
health benefits of breastieeding

The ESS 15 a subjective sleepiness test that 1s well known
in the art and routinely used to measure the sleepiness level
of a subject. The scale i1s mtended to measure daytime
sleepiness through the use of a short questionnaire that asks
the subject to rate his or her probability of falling asleep on
a scale of increasing probability from 0 to 3 for eight
different situations that most people engage in during their
daily lives. The scores for the eight questions are added
together to obtain a single number that estimates the sub-
ject’s average sleep propensity (ASP). A number in the 0-10
range 1s considered to be normal while 11-12 indicates mild
excessive sleepiness, 13-15 indicates moderate excessive
sleepiness, and 16 or higher indicates severe excessive
sleepiness. Narcolepsy patients have an average score of
about 17. Obstructive sleep apnea (OSA) patients with
excessive sleepiness have an average score of about 15.

A “sleep attack,” as used herein, refers to a strong urge to
sleep, often followed by a period of sleep in which you
cannot control when you {fall asleep. These periods can last
from a few seconds to a half hour.

In some embodiments, the lactating mother experiences a
reduction 1n the ESS total score of 5 or more, e.g., 6, 7, 8,
9, or 10 or more.

In some embodiments, the lactating mother experiences a
reduction 1n the frequency of sleep attacks while holding,
teeding, nursing, or otherwise caring for the infant. The
reduction in frequency may be at least about 108, 20%, 30%,
40%, or 50% relative to an untreated mother.

In some embodiments, the lactating mother experiences a
reduction in automatic movements (the movement of parts
of the body such as their hands while sleeping) while caring
for the infant. The reduction in automatic movements may
be at least about 10%, 20%, 30%, 40%, or 50% relative to
an untreated mother.

Having described the present invention, the same will be
explained 1n greater detail in the following examples, which
are mncluded herein for illustration purposes only, and which
are not intended to be limiting to the mvention.

EXAMPLES

Example 1. Phase 4 Clinical Trial in Breastieeding
Subjects

A Phase 4, open-label, single-dose study to evaluate the
pharmacokinetics (PK) of solriamietol in the breast milk and
plasma of healthy postpartum women following oral admin-
istration of a 150 mg solriamietol tablet.

The study was conducted 1n 6 healthy adult lactating
women who were between 15 and 37 weeks postpartum and
were administered a single oral dose of SUNOSI 150 mg.
SUNOSI was excreted 1n breast milk with a milk to plasma
AUC ratio of approximately 2:1. The median T, for
SUNOSI 1n breast milk was approximately 1.1 hours, and
the mean elimination half-life 1n breast milk was approxi-
mately 5.0 hours. The average amount that would be passed
to the infant was estimated to be 0.59 mg over 24 hours,
which 1s about 4.0% of the maternal dose on a weight-
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adjusted basis. The data from the lactation study indicate
that SUNOSI 1s transferred to breastmilk in nursing mothers,
with the relative infant dose (RID) 1s approximately 4% of
the maternal weight-adjusted dosage. Data to assess the
ellects of SUNOSI on a breastied intant or on milk produc-
tion 1s not provided. The developmental and health benefits
ol breastieeding should be considered along with the moth-
er’s clinical need for SUNOSI and any potential adverse
ellects on the breastied child from SUNOSI or from the

underlying maternal condition. Breastied infants should be
monitored for adverse reactions, such as agitation, insommnia,
anorexia, and reduced weight gain.

Solriamietol had a short systemic elimination hali-life of
5.0 to 7.6 hours, and with once daily dosing the estimated
accumulation ratio of 1.06 was marginally higher than 1,
indicating essentially no accumulation with repeated dosing.
Therefore, a single therapeutic dose of solriamietol was
administered 1n this study. Since the objective of this study
was to evaluate solriamietol PK in breast milk and plasma,
as well as to estimate the daily drug dose received by the
infant from breast milk, the highest approved therapeutic
dose of 150 mg solriamietol was administered.

The subjects were between 10 days and 52 weeks post-
partum. The lower time limit of 10 days postpartum repre-
sented a time after which mature milk was developed (US
FDA 2019). The upper time limit of 52 weeks postpartum
was chosen based on a prospective study that showed that
fat, total solids, and “energy” (kcal/dL) were all statistically
increased 1n breast milk collected 12 to 18 months postpar-
tum (N=25) compared with breast milk collected 1 to 12
months postpartum (N=33) (Czosnykowska Lukacka 2018).
Also, there was a paucity of data regarding breast milk
nutrient composition at >12 months postpartum (Wu 2018).
The study included frequent maternal milk sample collec-
tions during a 72-hour period postdose to enable detection of
the potential presence of solriamietol in breast milk. Plasma
concentrations of solriamietol were also evaluated during
the same time period to assess solriamietol’s potential
accumulation 1n breast milk relative to the plasma.

Subjects were istructed to refrain from breastieeding
their infants for 72 hours postdose. Based on the drug’s short
half-life, this period (10xhali-life) was expected to be of
suilicient duration for complete elimination of solriamietol
from both the systemic circulation and breast milk.
Pharmacokinetic Results

All subjects in the PK Population were included in the PK
analysis. Pharmacokinetic Population was defined as all
subjects who received study drug and provided postdose
breast milk or plasma PK data for at least one collection
interval or time point. Subject 1003, 1004, and 1007 had
multiple protocol deviations documented with regards to the
timing of food consumption, however, these deviations are
not likely to impact solnamietol PK and these subjects were
included 1n the descriptive statistics or PK parameter analy-
sis. Furthermore, the PK of solriamtetol 1n fed versus fasted
subjects satisfied the criteria for bioequivalence, indicating
that solriamietol can be taken regardless of food intake.

The mean plasma and breast milk solriamietol concen-
tration time profiles are shown in FIG. 1. FIG. 1 shows the
time course ol mean plasma and breast milk solriamietol
concentrations on Day 1 following a single-dose adminis-
tration of solriamietol 1350 mg tablet 1n the morming 2 hours
alter completion of a light breakfast. After reaching maxi-
mum solriamietol concentrations approximately 1.00 to 3.00
hours after oral administration, plasma and breast milk
exposures followed a parallel monoexponential decline.
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Solriamietol concentrations 1n breast milk were approxi-
mately 2-fold higher than plasma concentrations

The mean breast milk cumulative solriamietol amount-
time profiles are shown 1n FIG. 2. FIG. 2 shows the mean
breast milk cumulative solnamietol amount-time profiles
following a single-dose administration of solriamifetol 150
mg tablet 1n the morning 2 hours after completion of a light
breakfast. Arithmetic mean+SD amount excreted in breast
milk over 72 hours was 0.6880+0.4672 mg. However, near
complete excretion was observed within 24 hours of dosing.

No subjects had Rsq adjusted values <0.700, or %
AUCex>20%, therefore Lambda z and AUCO-inf related
parameters were all considered reliable and included in
descriptive statistics.

Table 1 summarizes the plasma and breast milk PK
parameters for solriamietol following single-dose adminis-
tration.

Solriamietol exposure was approximately 2-fold higher,
on average, 1 breast milk than plasma with geometric mean
C,..of 1861 vs 892.5 ng/mL, AUC,_, of 12770 vs 6236
h*ng/mL, and AUC,_, -0t 12940 vs 6340 h*ng/mL., respec-
tively. The geometric mean milk:plasma ratio was 2.047.

Plasma solriamftetol t  __ (from 0.98 to 3.02 hours, median
1.25 hours) was similar to breast milk (from 1.00 to 3.00
hours, median 1.12 hours).

The geometric mean solniamietol t,,, appear similar
between plasma (4.751 hours) and breast milk (4.869 hours).
Furthermore, the geometric mean plasma solriamietol CL/F
was 23.66 L/h and V_/F was 162.2 L. Geometric mean A ...
was 0.5651 mg, with a daily and relative infant dose of

0.5856 mg and 4.030%, respectively.

TABLE 1

Summary of Pharmacokinetic Parameters for Solriamietol in Plasma
and Breast Milk (Pharmacokinetic Population)

Arithmetic Mean (CV %) [Geometric Mean]

Pharmacokinetic Plasma Breast Milk
Parameters (N = 06) (N = 6)
AUCq . r (h * ng/mL) 6543 (27.7) [6340] 13850 (41.0) [12940]
AUC,_, (h * ng/mL) 6439 (27.9) [6236] 13700 (41.4) [12770]
C___ (ng/ml) 905.2 (18.0) [892.5] 2068 (48.7) [1861]

1.12 (1.00, 3.00)

t, _ (h)? 1.25 (0.98, 3.02)

Lambda_z (I/h) 0.1478 (19.1) [0.1459] 0.1446 (18.8) [1424]
t,, (h) 4.804 (15.2) [4.751 4.954 (21.4) [4.869]
CL/F (L/h) 24.40 (26.8) [23.66 NC

V_/F (L) 168.9 (31.9) [162.2° NC
Milk:Plasma Ratio NC 2.136 (35.8) [2.047]
A (mg) NC 0.6880 (67.9) [0.5651]
Daily Infant Dose NC 0.6927 (63.5) [0.5856]
(mg) NC 4.602 (60.6) [4.030]

Relative Infant Dose
(%o)

NC = not calculated.

Note:

CV % was based on the arithmetic mean.
“Median (min, max).

Pharmacokinetic Conclusion

Solriamifetol t,___ for both plasma and breast milk were
similar and ranged between 1 to 3 hours. After reaching
maximum solriamietol concentrations, plasma and breast
milk exposures followed a parallel monoexponential
decline. Solnamietol breast milk exposure (C,, _and AUCs)
was 2-fold higher than plasma. Furthermore, the geometric
mean milk:plasma ratio was 2.047. The solnamfietol t,
appeared similar 1n plasma and breast milk at approximately
5 hours. This study was exclusively 1n post-partum women,

a very different population than the ones for the studies
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reported in the Pharmacokinetics section of the current
Sunosi® label which were healthy male and female patients
who were not postpartum. The Sunosi® label reports oral
bioavailability of solriamfetol 1s approximately 95% with
peak plasma concentration of solriamfetol occurs at a
median T of 2 hours (range 1.25 to 3.0 hours) post-dose

FRLEEX

under fasted conditions healthy male and female patients
who were not postpartum. Indeed, while the median T

reported for healthy male and female patients who were not
postpartum 1s reported 1n the label as 2 hours, the T, __1n the
present lactation study 1s 1 hour. Similarly, the apparent
mean elimination plasma half-life 1s 7.1 hours for healthy
male and female patients who were not postpartum on the
Sunosi® label compared to 4.8 hours 1n plasma and 4.95
hours 1n breast milk in the present lactation study.

CL/F and were determined for plasma solriamietol only.
Arithmetic mean of CL/F was 24.40 L/h and was 168.9 L.
A ., daily infant dose, and relative infant dose were
determined for breast milk solrnamietol only. Arithmetic
mean of was 0.6880 mg, daily infant dose was 0.6927 mg,
and relative infant dose was 4.602% Satfety Results

Adverse Events: The overall summary of Treatment
Emergent Adverse Events (TEAEs) 1s summarized 1n Table
2. A total of 3 (50%) subjects had at least 1 AE; of 2 (33.3%)
subjects had TEAEs related to the study drug and 1 (16.7%)
subject had TEAE unrelated to the study drug. The mild
TEAEs were reported i 2 (33.3%) subjects and moderate
TEAEs were reported in 1 (16.7%) subject. No SAEs were

reported 1n the study. None of the subjects discontinued due
to TEAES.

TABLE 2

Overall Summary of Treatment Emergent Adverse Events
(Satety Population)

Solriamietol 150 mg

(N =06)
Category n (%)
Subjects with at least 1 AE 3 (50.0)
Subjects with an
AL considered related to study drug 2 (33.3)
AE considered unrelated to study drug 1 (16.7)
Subjects with®
SALE 0
SAL considered related to study drug 0
SAE considered unrelated to study drug 0
Subjects who discontinued due to
AL 0
AE considered related to study drug 0
AL considered unrelated to study drug 0
Subjects with?
Mild AE 2 (33.3)
Moderate AE 1 (16.7)
Severe Ab 0
Life-threatening AE 0
Fatal AE 0

ALE = adverse event;

N = number of subjects exposed,
SAE = serious adverse event.
Note:

Percentages are based on N

“Subjects reporting an adverse event in more than one category were counted only once
for the category.

Out of 3 subjects reporting TEAEs, 1 subject had dizzi-
ness and headache (SOC: Nervous system disorder), 1
subject had agitation (SOC: Psychiatric disorder), and 1
subject had an event of headache (SOC: Nervous system
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disorder) (Table 3). A total of 4 TEAESs were reported where
3 TEAEs (dizziness, headache, and agitation) were mild and
1 TEAE (headache) was moderate 1n intensity. All the 3 mald
TEAEs were related to the study drug and the moderate
TEAE was unrelated to the study drug. All the TEAEs were

resolved.

TABLE 3

Summary of Treatment Emergent Adverse Events by
System Organ Class, Preferred Term (Safety Population)

System Organ Solriamfetol 150 mg

Class (SOC) (N = 6)
Preferred Term (PT) n (%)
Nervous system 2 (33.3)
disorders

Dizziness 1 (16.7)
Headache 2 (33.3)
Psychiatric 1 (16.7)
disorders

Agitation 1 (16.7)

N = number of subjects exposed.
Notes:
Percentages are based on N.

A subject with multiple adverse events within a primary system organ class was counted
only once.

A subject with multiple occurrences of an AE was counted only once in the AE category

System organ classes are presented in alphabetical order; preferred terms are presented
within system organ class in alphabetical order

Adverse events were coded using the MedDRA coding dictionary, MedDRA180 Mixed

Vital Signs: There were no major changes 1n vital sign
parameters from baseline to Day 1 2 hours and 4 hours, Day
2, Day 3, and Day 4. The summary of clinically notable vital
signs at any post-baseline visit are summarized 1n Table 4.

TABLE 4

Summary of Clinically Notable Vital Signs at Any Post-baseline
Visit/ Timepoint (Safety Population)

Solriam{fetol
150 mg
(N =06)
Parameter (Unit) Criteria n (%)
Systolic blood Blood pressure change by 1 (16.7)
pressure (mmHg) >20% from the study baseline
value/recordings
Diastolic blood Average diastolic blood pressure 2 (33.3)
pressure (mmHg) =95 mmHg or =60 mmHg
Pulse rate (beats/ Pulse change by >20% from the 2 (33.3)
min) study baseline value/recordings
Body temperature  Change 1n body temperature 1 (16.7)

(C.)

>1.8% from the subjects baseline
temperature recordings

N = number of subjects exposed.
Notes:
Percentages are based on N.

Baseline was defined as the last non-missing measurement taken prior to dosing. All
post-baseline assessments, including unscheduled, were considered for this summary.

There were no major changes 1n ECG parameters from
baseline to Day 1 predose and 2 hours, Day 2, Day 3, and
Day 4. No abnormal clinically significant ECG findings
were reported.

The summary of clinically notable ECG findings at any
post-baseline visit are summarized 1n Table 3.

5

10

15

20

25

30

35

40

45

50

55

60

65

20
TABLE 5

Summary of Clinically Notable Electrocardiograms at Any
Post-baseline Visit/Timepoint (Safety Population)

Solriamietol
150 mg
(N = 6)
Parameter (Unit) Criteria n (%)
ECG mean heart Ventricular rate =100 2 (33.3)
rate (bpm) beats/min or =60 beats/min
PR interval, single PR interval =200 msec 2 (33.3)
beat (msec) or =120 msec
QRS duration, QRS duration =100 msec 4 (66.7)
single beat (msec)  or =80 msec
QT mterval, single QT mterval =440 msec 1 (16.7)

beat (msec) or =350 msec

N = number of subjects exposed.
Notes:
Percentages are based on N.

Baseline was defined as the last non-missing measurement taken prior to dosing. All
post-baseline assessments, including unscheduled, were considered for this summary.

None of the subjects had reported any suicidal 1deation or
event under Columbia-Classification Algorithm for Suicide
Assessment.

Satety Conclusions

Overall, 6 subjects were enrolled 1n the safety analysis
and treated with the single oral dose of Solrnamietol which
was safe and well tolerated.

Out of 6 subject 3 (50%) subjects had at least 1 AE. Out
of 3 subjects reporting TEAEs: 1 subject had dizziness and
headache (SOC: Nervous system disorder) both of muild
intensity and were related to study drug; 1 subject had
agitation (SOC: Psychiatric disorder) of mild intensity and
was related to study drug; 1 subject had an event of headache
(SOC: Nervous system disorder) of moderate intensity and
was not related to study drug. No SAEs, deaths, or other
significant AEs were reported in the study. None of the
subjects discontinued due to TEAEs. None of the subjects
had abnormal, clinically significant laboratory findings.
There were no major changes 1n vital sign from baseline to
Day 1 2 hours and 4 hours, Day 2, Day 3, and Day 4 and
ECG parameters from baseline to Day 1 predose and 2
hours, Day 2, Day 3, and Day 4. None of the subjects had
reported any suicidal ideation or event under Columbia-
Classification Algorithm for Suicide Assessment.
Discussion

The 1nstant study was a Phase 4, open-label, single-dose
study to evaluate the PK of solriamietol in the breast milk
and plasma of healthy postpartum women following oral
administration of a 150 mg solriamietol tablet. A total of 6
subjects were enrolled and were included in both PK and
safety analysis. All the 6 subjects had completed the study.
There were no premature discontinuations reported in the
study.

The primary objective (PK) of this study was to assess the
PK of solriamietol 1n plasma and breast milk after single oral
dose of solnamietol 150 mg tablet in the morning 2 hours
alter completion of a light breakfast. Solriamfetol exposure
was approximately 2-fold higher, on average, in breast milk
than plasma with geometric mean C,___ of 1861 vs 892.5
ng/mL, AUC,_, 0t 12770 vs 6236 h*ng/mL, and AUC_, -of
12940 vs 6340 h*ng/mL, respectively. The geometric mean
milk:plasma ratio was 2.047. Plasma solriamietol t___ (ifrom
0.98 to 3.02 h, median 1.25 h) was similar to breast milk
(from 1.00 to 3.00 hours, median 1.12 hours). The geometric
mean solnamietol t,,, appeared similar between plasma
(4.751 hours) and breast milk (4.869 hours). Furthermore,

the geometric mean plasma solriamifetol CL/F was 23.66 L/h
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and V_/F was 162.2 L. Geometric mean A_ . was 0.5651
mg, with a daily and relative infant dose of 0.5856 mg and
4.030%, respectively.

The secondary objective of study was to assess the safety
and tolerability of the solriamietol in healthy postpartum
women. Overall, the study drug was safe and well tolerated.
No SAEs, deaths, or other significant AEs were reported in
the study. None of the subjects discontinued due to TEAE:S.
Out of 6 subjects, 3 subjects reported adverse events. All AE
(dizziness, headache, and agitation) were of mild intensity
except 1 AE (headache) was of moderate intensity.

None of the subjects had abnormal or clinically significant
laboratory findings. There were no major changes 1n vital
sign from baseline to Day 1 2 hours and 4 hours, Day 2, Day
3, and Day 4 and ECG parameters from baseline to Day 1
predose and 2 hours, Day 2, Day 3, and Day 4. None of the
subjects had reported any suicidal ideation or event under

Columbia-Classification Algorithm for Suicide Assessment.

CONCLUSION

Solriamftetol T for both plasma and breast milk were
similar and ranged between 1 to 3 hours. After reaching
maximum solriamietol concentrations, plasma and breast
milk exposures followed a parallel monoexponential
decline. Solriamietol breast milk exposure (C_ ., AUCs)
was 2-fold higher than plasma. Furthermore, the geometric
mean milk:plasma ratio was 2.047. Solnamfetol t,,
appeared similar 1n plasma and breast milk at approximately
5 hours. Solriamfetol was safe and well tolerated.

Further analysis of the data indicate that the daily infant
dose 1s 0.112 mg/kg (based on nominal infant weight of 6
kg) and the relative infant dose (RID) 1s approximately 5.5%
of the maternal weight-adjusted dosage. Data are insuilicient
to determine eflects of solriamietol on a breastied infant or
its eflects on milk production.

The cumulative median amount excreted in breast milk
was 0.67 mg over 72 hours, which 1s about 5.5% of the
maternal dose on a weight-adjusted basis. Of the total
amount of solriamifetol excreted in breast milk over 72
hours, approximately 78% and 98% were excreted by 8 and
24 hours, respectively, with an apparent mean elimination
half-life 1n breast milk of about 5 hours.

The developmental and health benefits of breastieeding
should be considered along with the mother’s clinical need
for solrnamietol and any potential adverse eflects on the
breastied infant from solriamietol or from the underlying
maternal condition.

Infants exposed to solriamietol should be momitored for

signs ol agitation, imnsomnia, and reduced weight gain.
Methodology

On Day -1, eligible subjects underwent the baseline
procedures. On Day 1, 2 hours after a light breakfast,
subjects were to receive a single dose of solriamietol 150 mg
with 240 mL of water. Subjects had to fast for approximately
4 hours after the first dose; water was allowed except for 1
hour before and 1 hour after dosing with the study drug.

Pharmacokinetic analysis of breast milk obtained from
both breasts (by pumping) was evaluated prior to dose
administration and at intervals up to 72 hours postdose.
Blood samples were also collected for plasma solriamietol
quantitation and PK analysis predose and at timepoints up to
72 hours postdose. Solnamietol breast milk and plasma
concentrations were measured using validated bioanalytical
methods. Safety was assessed throughout the study by
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12-lead ECG, vital sign measurements, the Columbia-Sui-
cide Severity Rating Scale (C-SSRS), and the incidence of
adverse events (AE).

The study drug was yellow, film-coated tablets that con-
tained the excipients hydroxypropyl cellulose and magne-
sium stearate and a polymer film coat (Opadry®).

The total overall study duration (first subject screened to
safety follow-up of last subject) was approximately 11
months.

Vital signs (blood pressure, pulse rate, temperature, and
respiratory rate) were measured with the subject 1n a seated
or supine position and resting for at least 5 minutes prior to
taking the measurement. The dominant arm was used for
blood pressure and pulse rate measurements. On Day 1, vital
signs were collected at predose, and at approximately 2
(blood pressure and pulse) and 4 hours (blood pressure and
pulse) postdose.

12-lead ECG was taken with the subject 1n a supine
position and resting for at least 10 minutes prior to taking the
measurement. On Day 1, ECGs were collected predose and

at approximately 2 hours postdose.

Subjects must fast for at least 8 hours before chemistry
and hematology blood draws. All clinical laboratory tests
were performed at Screening only (rescreening 1s permit-
ted).

Screening/Baseline C-SSRS version at Screening, and
since Last Visit version on Day -1 and Day 2 (or at ET).

Breast milk collection occurred at -2 to O (prior to dose),
0-2, 2-4, 4-8, 8-12, 12-18, 24-32, 32-40, 40-48 and 48-72
hours postdose on Days 1-4.

Blood samples for plasma PK evaluation were collected at
the following time points: Predose, 1, 1.5, 3, 6, 8.5, 10, 13,
15, 21, 24, 28, 36, 44, and 72 hours following dosing on Day
1. General study methodology 1s outlined 1n Table 6.

TABLE 6
Check-in  Study dmug Check- Safety Lactation
Screening (Baseline)  dosing out Follow-up Follow-up
PK sampling
Days -21 to -2 Day -1 Day 1 Day 4 Days 9-11 Days 39-41

Standardized meals include meals as needed on Day -1,
a light breakfast approximately 2.5 hours before dosing on
Day 1 (to be completed approximately 2 hours belfore
dosing) followed by lunch approximately 4 hours after
dosing, dinner approximately 8 hours after dosing, and a
snack approximately 11 hours after dosing, and standardized
meals thereafter.

Record was from 30 days prior to screening through the
Satety Follow Up telephone call 5 to 7 days after check-out
from the study facility (at Day 4 or ET).

Adverse events were monitored throughout the study by
safety assessments, observations, and subject reporting,
including the Safety FU telephone call 5-7 days (i.e., Days
9-11) after check-out from the study facility on Day 4, or E'T.

Breast milk collection: Solnamietol concentration in
breast milk and plasma was evaluated based on samples
collected prior to and postdose on Days 1 to 4. Breast milk
was collected from both breasts, using electronic breast
pumps, during the following intervals: From -2 to O at

predosecand at0to 2,210 4,4t0 8, 8to 12, 12 to 18, 18 to
24, 24 t0 32, 32 to 40, 40 to 48, and 48 to 72 hours postdose
on Day 1. The midpoint of each breast milk collection
interval was used as the time variable.



Case 2:25-cv-00801 Documen

t1l Filed 01/29/25 Page 30 of 33 PagelD: 30

US 12,102,609 B2

23

Breast milk was collected as often as needed during the
assigned 1ntervals; however, at the end of each terval,
breast milk was pumped from both breasts and collected. At
the end of each collection interval, all milk expressed from
both breasts during that interval was pooled. The milk was
thoroughly mixed by gently inverting the collection vessel
10 times to ensure homogeneity 1n milk composition. The
weilght and volume of the collected milk during each interval
was also recorded.

Serial blood samples (4 mL) were collected and dispensed
into labeled K2EDTA tubes. The actual time of blood
collection for all samples was recorded on the eCRF. Sol-
riamietol concentration in breast milk and plasma were
determined using a validated bioanalytical method (LC-MS/
MS) at Origin Bioanalytical Laboratory. The analytical
range (lower limit of quantitation [LLOQ] to upper limit of
quantitation) for plasma solriamietol was 8.42 to 4210.00
ng/ml., and breast milk solriamietol was 10.0 to 8000
ng/mlL.

Pharmacokinetic parameters were derived with Phoenix®
WinNonlin® Version 8.3 (Certara, Inc., Princeton, New
Jersey, USA) and/or SAS© Version 9.4 (SAS Institute, Inc.,
Cary, North Carolina, USA).

Criteria for Subjects: Each subject who met the following
criteria were enrolled 1n the study: Healthy adult female 18
to 50 years of age, inclusive, at the time of consent; At least
50 kg body weight and body mass index (BMI) within 18 to
35 kg/m* inclusive; Postpartum between 10 days and 52
weeks, inclusive, after delivery of a normal, healthy infant
by the time of dosing, and actively lactating from both
breasts; If breasticeding, agreed to withhold breastieeding
their infant(s) from approximately 2 hours before dosing to
approximately 72-hours after dosing and resumed breast-
teeding after completion of study Day 4 procedures or
would have made a decision to wean their infants before
enrollment 1n the study; Agreed not to use nicotine-contain-
ing products including tobacco (cigarettes, cigars, chewing
tobacco, snuil), e-cigarettes, and nicotine lozenge/gum/
patch within 3 days prior to check-in on Day -1, and for the
duration of the study; Had used a medically acceptable
method of contraception for at least the 2 months prior to
dosing on Day 1, and consented to use a medically accept-
able method of contraception throughout the entire study
pertod and for 30 days after the study was completed;
Agreed to comply with study-specified diet while i the
study; Able to understand and comply with study require-
ments; Ensured that their breastied infant(s) was able to feed
from a bottle before study participation begins; Agreed to
ensure nutrition was available for their infant(s) through
stored breast milk, or alternative nutritional sources as
necessary, for the duration of the study; Participants who:
Were fully vaccinated for at least 14 days after the last (or
only) dose of the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2 [COVID-19]) vaccine; or Elected
not to be vaccinated prior to the study, with Participant who
chooses not to be fully vaccinated prior to the start of the
study did not receive any dose of the COVID-19 vaccine and
remained on the study.

Clinical laboratory tests including hematology, serum
chemistry, urinalysis. and thyroid panel, were collected at
Screening only.

A complete physical examination included, at a mini-
mum, assessment of the cardiovascular, respiratory, gastro-
intestinal, and neurological systems. Height and weight were
also measured and recorded. At Screening and Baseline/
Randomization visits, BMI was calculated by the site 1n
order to verily eligibility.
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Vital signs included oral temperature, pulse rate, respira-
tory rate, and BP. Clinically significant abnormal vital signs
results reported during Screening/Randomization were
recorded as medical history and those reported after study
drug were recorded as AEs.

Blood pressure and pulse measurements were assessed
with the subject 1n a seated or supine position and resting for
at least 5 minutes prior to taking the measurement. The
dominant arm was used for blood pressure and pulse rate
measurements. On Day 1, vital signs were collected at
predose, and at approximately 2 (blood pressure and pulse)
and 4 hours (blood pressure and pulse) postdose.

The 12-lead ECGs were collected at Screening, Day -1
until Day 4. Single 12-lead ECG was obtained using an ECG
machine that automatically calculated the heart rate and
measured PR, QRS, QT, and corrected QT nterval (QIc)
intervals. Any abnormal safety assessments including ECG
readings considered clinically significant 1n the medical and
scientific judgment of the investigator were reported as an
AE. The mvestigator had to review the ECG and document
it 1n the source documents. Clinically significant abnormal
ECG results reported during Screening were recorded as
medical history and those reported after study drug were
recorded as AEs.

All laboratory tests were to be performed 1n accordance
with Laboratory Manual. The tests detailed 1n Table 7 were
performed by the central laboratory. Additional tests might
be performed at any time during the study as determined
necessary by the investigator or required by local regula-
tions.

All laboratory tests with abnormal values considered
clinically significant during the study or within 14 days after
the last dose of study drug (and considered by the mvesti-
gator to be related to study drug) were repeated until the
values return to normal or Baseline or were no longer
considered clinically significant by the investigator or medi-
cal monitor. If clinically significant values did not return to
normal/Baseline within a period of time judged reasonable
by the mvestigator, the etiology were to be 1dentified.

TABLE 7

Safety Laboratory Test

Serum Chemistry:

Albumin (ALB)

Alkaline phosphatase (ALK-P)
Alanime aminotransferase (ALT)
Aspartate aminotransferase

Hematology:
Complete blood count (CBC),
including platelet count and white

blood cell count (WBC) with
differential (absolute count and

percent) (AST)

Urinalysis: Blood urea nitrogen (BUN)
Appearance Calcium (Ca)
Bilirubin Carbon dioxide (CO2)
Color Chloride (Cl)

Glucose Creatinine

Ketones Creatine kinase
Nitrite Glucose

Occult blood Phosphorus

pH Potassium (K)

Protein Sodium (Na)

Specific gravity Total bilirubin
Urobilinogen Direct bilirubin

Total cholesterol

Total protein

Triglycerides

Uric acid

Pregnancy™:

Serum at Screening

Urine at Baseline (Day -1)

Leukocyte esterase

Drug Screening:

Urie Drug Screen (amphetamines,
barbiturates, benzodiazepines, cocaine,
marijuana, opiates, phencyclidine)
Breath alcohol test
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TABLE 7-continued

Safety Laboratory Test

ALB = albumin;
ALK-P = alkaline phosphatase;

ALT = alanine aminotransferase;
AST = aspartate aminotransferase;
BUN = blood urea nitrogen;

Ca = calcium;

CBC = complete blood count;
CO?2 - carbon dioxide;

C] = chlorine;

K = potassium;

Na = sodmm;

WBC = white blood cell count.

*Pregnancy screening required for all subjects in the study.

Statistical/Analytical

Unless otherwise specified, continuous data was summa-
rized using descriptive statistics comprising of the number
of subjects exposed (N) and with data to be summarized (n),
mean, standard deviation (SD), median, minimum (min),
maximum (max), geometric mean (Geo-mean), coellicient
of vaniation (CV %), and geometric coellicient of variation
(CV %). Categorical vanables were presented using counts
and percentages. Analyses and summary outputs were gen-

erated using SAS® Version 9.4 (SAS Institute, Inc., Cary,
North Carolina, USA).

The PK Population consisted of all subjects who received
study drug and provided postdose breast milk or plasma PK
data for at least one collection interval or time point. This
population was used for evaluable PK concentration data
and PK parameter summaries and listings. The Safety Popu-
lation consisted of all subjects who received the dose of
study drug. This population was used for demographic and
baseline characteristics and for safety data summaries and
listings.

Pharmacokinetic concentrations and parameters were
summarized using descriptive statistics, including n, arith-
metic mean, SD, coeflicient of variation (CV %), median,
min, max, Geometric mean (Geo-mean) and the geometric
coellicient of vanation (Geo-CV %). For the PK parameter
t ., only n, median, minimum, and maximum was pre-
sented.

Subjects with partial data were evaluated on a case-by-
case basis to determine if suflicient data was available for
reliable calculation of PK parameters. In case of an incom-
plete milk collection (partial/spilt sample with naccurate
information of the total milk volume of the by-interval
samples), the by-mnterval recovery was listed but not
included in the summary, and cumulative recovery was only
reported through the most recent prior complete milk col-
lection. By-interval data during which a subject was unable
to lactate (produce any milk), was treated as an amount of
zero (for the aflected interval) in the summation of cumu-
lative recovery calculation.

Plasma and milk concentrations were summarized using,
descriptive statistics. Concentrations that were below the
lower limit of quantitation (BLQ) were treated as follows for
the computation of descriptive statistics:

The summary statistics at a time with one or more BLQ)
values were calculated by assigning 2 LLOQ to all values
less than LLOQ). If the calculated arithmetic (and geometric)
mean value was BLQ, then SD and CV % were presented as
“ND.”, and the mean was presented as “BL(Q. However,
since a high proportion of BL(Q values may have aflected the
SD; if more than 50% of values were imputed, then no mean
was calculated for that time point and again a value of BLQ)
was presented only for the mean value. Within the summary
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statistics, any minimum, or median values that were calcu-
lated to be BLQ were presented as BLQ within the summary
presentation.

Concentrations collected outside of the protocol allowed
sampling windows were included 1n descriptive statistics,
unless the PK scientist observed that the deviation was
substantial enough to 1impact descriptive statistics. In this
case, the excluded concentrations were 1dentified in the
CSR.

For plotting arithmetic mean concentration profiles: The
arithmetic mean value at a time with one or more BLQ
values were calculated by assigning 2 LLOQ to all values
BLQ. If the calculated mean value was BLQ, then that time
point was plotted as zero 1n the mean pharmacokinetic
profiles. However, since a high proportion of BLQ values
may have affected the SD; 1if more than 50% of values were
imputed, then no mean was calculated for that time point and
again a value of zero plotted. A line with a label of LLOQ
in the concentration axis was overlaid to show the level of
LLOQ.

Safety analyses were based on the Safety Population. The
secondary endpoints for evaluating subject safety and tol-
erance were the icidence of reported AEs and the labora-
tory test results for all subjects.

Adverse events: Adverse events recorded 1n the electronic
case report forms (eCRFs) were coded to SOC and PT using
the Medical Dictionary {for Regulatory Activities
(MedDRA). Treatment-emergent adverse events (TEAEs)
are defined as any event with onset date on or after the first
dose of study drug or any ongoing event that worsened 1n
severity after the date of the first dose of study drug or any
cvent that was present at baseline but was subsequently
considered drug-related by the investigator through the end
of the study. The incidence of TEAEs were presented by
severity, relationship to study drug, start and end date,
seriousness, and outcome. The investigator assessed the
severity and relatedness of each AE to study drug. Colum-
bia-Suicide Severity Rating Scale (C-SSRS) data were sum-
marized at scheduled visits and were listed. Other safety
analyses were performed as appropriate.

12 Lead ECG: The number and percentage of subjects
who had the following postbaseline clinically notable ECG
interval abnormality was summarized: Ventricular rate =100
beats/min or =60 beats/min; PR interval =200 msec or <120
msec; QRS duration =100 msec or =80 msec; QT interval
=440 msec or =350 msec; QIc Bazett and QTc Fredericia
=470 msec or =330 msec; RR interval 21200 msec or =600
msec; and QTc¢ Bazette and (QIc Fredericia increase from
study Baseline Value >30 msec.

Vital Signs: The following climically notable vital sign
abnormalities were presented: Average systolic blood pres-
sure =150 mmHg or =80 mmHg; Average diastolic blood
pressure =95 mmHg or =60 mmHg; Average heart rate =120
bpm or =50 bpm; Respiratory rate <10 breaths/min or >24
breaths/min; Body temperature >37.9° C. or <35.5° C.;
Systolic and diastolic blood pressure change by >20% from
the study baseline value/recordings; Pulse change by >20%
from the study baseline value/recordings; Change 1n body
weight by =27% from subject’s baseline value (weight loss/
weight gain); and Change in body temperature >1.8% from
the subject’s baseline temperature recordings.

Physical Examination: Physical examination data for each
subject was presented 1 a listing. A clinically significant
adverse change (1.e., worsening) of a physical examination
finding after screening was recorded as an AFE.

Disposition of Subjects. A total of 6 subjects were
enrolled and treated in the study. All 6 subjects had com-
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pleted the study. There were no premature discontinuations
reported 1n the study. All 6 subjects received the study drug
(safety population) and provided post-dose breast milk or
plasma PK data for at least one collection interval or time
point (PK population). All 6 subjects were females and
belonged to not Hispanic or Latino ethnicity. The mean (SD)
of age, weight, height, and BMI of the overall population
was 28.7 (5.54) years, 79.15(12.162) kg, 168.62 (6.013) cm,
and 27.90 (4.513) kg/m”, respectively.

TABLE 8

Demographics and Baseline Characteristics (Safety Population)

Solriamfetol 150 mg

Characteristic (N = 6)
Age (years)

n 0

Mean (SD) 28.7 (5.54)
Median 29.5
Min, Max 21, 35
Gender, n (%)

Female 6 (100%)
Missing 0

Race, n (%)

White 3 (50.0)
Black or African American 3 (50.0)
Missing 0
Ethnicity, n (%)

Not Hispanic or Latino 6 (100%)

Missing 0
Height (cm)

n 6

Mean (SD) 168.62 (6.013)
Median 170.00
Min, Max 160.0, 177.5
Weight (kg)

n 6

Mean (SD) 79.15 (12.162)
Median 77.90
Min, Max 64.1, 99.1
BMI (kg/m?)

n 6

Mean (SD) 27.90 (4.513)
Median 27.95
Min, Max 22.4, 34.3

BMI = body mass index;

N = number of subjects exposed
Note:

Percentages are based on N.

Prior and Concomitant Medication: Two subjects had
taken medications during the study for AEs. One subject
received acetaminophen and other received ibuproien.

Medical and Surgical History: A total of 5 of 6 subjects
had the medical and surgical history. Of these subjects, 1
subject had the medical history of appendectomy, C-section,
and tubal ligation. One subject had asthma and C-section.
One subject had cholelithiasis, pancreatitis, and gall bladder
removal. One subject had umbilical hernia repair, heartburn,
and C-section, and 1 subject had natural childbirth and hip
pain due to natural childbirth.
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cations, patents, patent publications, and any other refer-
ences cited herein are incorporated by reference in their
entireties for the teachings relevant to the sentence and/or
paragraph 1n which the reference 1s presented.

What 1s claimed 1s:

1. A method for decreasing the potential for adverse
events from solnamifetol 1n an infant fed breast milk
obtained from a human subject treated with solriamietol
comprising;

administering solriamietol orally at a once-daily dose of

about 150 mg to the subject; and

feeding the infant breast milk from the subject at least

about 5 hours after administering the solrnamietol to the
subject,

wherein the cumulative amount of solriamietol excreted

in breast milk over 8 hours 1s about 0.26 mg or lower.

2. The method of claim 1, wherein the adverse events are
one or more of agitation, insomnia, or reduced weight gain.

3. The method of claim 1, wherein the subject 1s being
treated with solriamietol for narcolepsy, excessive daytime
sleepiness, obstructive sleep apnea, attention deficit/hyper-
activity disorder, cognitive impairment, or binge eating
disorder.

4. The method of claam 1, wherein the infant does not
experience agitation, insomnia, or reduced weight gain due
to solriamietol exposure.

5. The method of claim 1, wherein the human subject 1s
from 1 day to 24 months postpartum.

6. The method of claim 5, wherein the subject 1s from 10
days to 52 weeks postpartum.

7. A method for decreasing the potential for adverse
events Irom solriamietol 1n an infant fed breast milk
obtained from a human subject treated with solriamietol
comprising;

administering solriamietol orally at a once-daily dose of

about 150 mg to the subject; and

feeding the infant breast milk from the subject at least

about 5 hours after administering the solriamifetol to the
subject,

wherein the cumulative amount of solriamietol excreted

in breast milk over 24 hours 1s about 0.35 mg or lower.

8. The method of claim 7, wherein the adverse events are
one or more of agitation, insommnia, or reduced weight gain.

9. The method of claim 7, wherein the subject 1s being
treated with solriamietol for narcolepsy, excessive daytime
sleepiness, obstructive sleep apnea, attention deficit/hyper-
activity disorder, cognitive impairment, or binge eating
disorder.

10. The method of claim 7, wherein the infant does not
experience agitation, insomnia, or reduced weight gain due
to solriamietol exposure.

11. The method of claim 7, wherein the human subject 1s
from 1 day to 24 months postpartum.

12. The method of claim 11, wherein the subject 1s from
10 days to 52 weeks postpartum.

13. A method for treating a disorder treatable with solri-
amfetol 1 a human subject producing breast milk for
feeding an infant, comprising:

administering solriamietol orally at a once-daily dose of

about 150 mg to the subject; and
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reducing exposure of the infant to solriamietol and/or
decreasing the potential for adverse events 1n the infant
fed breast milk from the subject, comprising feeding
the infant breast milk obtained from the subject at least
about 5 hours after administering the solriamietol to the
subject,

wherein the cumulative median amount of solriamietol

excreted 1n breast milk over 8 hours 1s about 0.26 mg
or lower.

14. The method of claim 13, wherein the disorder treat-
able with solrniamietol 1s narcolepsy, excessive daytime
sleepiness, obstructive sleep apnea, cognitive impairment,
attention deficit/hyperactivity disorder, or binge eating dis-
order.

15. The method of claim 13, wherein the infant does not
experience agitation, msomnia, or reduced weight gain due
to solriamietol exposure.

16. The method of claim 13, wherein the adverse events
are one or more of agitation, mnsomnia, or reduced weight
gain.

17. The method of claim 13, wherein the subject 1s from
1 day to 24 months postpartum.

18. The method of claim 17, wherein the subject 1s from
10 days to 52 weeks postpartum.

19. The method of claim 13, wherein the subject 1s
between the ages of 18 and 45 years.

20. A method for treating a disorder treatable with solri-
amifetol 1n a human subject producing breast milk for
feeding an infant, comprising:

administering solriamietol orally at a once-daily dose of

about 150 mg to the subject; and

reducing exposure of the infant to solriamietol and/or

decreasing the potential for adverse events 1n the infant
fed breast milk from the subject, comprising feeding

the infant breast milk obtained from the subject at least
about 5 hours after administering the solriamietol to the
subject,

wherein the cumulative median amount of solriamfetol

excreted 1n breast milk over 24 hours 1s about 0.35 mg
or lower.

21. The method of claim 20, wherein the disorder treat-
able with solriamifetol 1s narcolepsy, excessive daytime
sleepiness, obstructive sleep apnea, cognitive impairment,
attention deficit/hyperactivity disorder, or binge eating dis-
order.

22. The method of claim 20, wherein the infant does not
experience agitation, msomnia, or reduced weight gain due
to solriamietol exposure.

23. The method of claim 20, wherein the adverse events
are one or more of agitation, msomnia, or reduced weight
gain.

24. The method of claim 20, wherein the subject 1s from
1 day to 24 months postpartum.

25. The method of claim 24, wherein the subject 1s from
10 days to 52 weeks postpartum.

26. The method of claam 20, wherein the subject 1s
between the ages of 18 and 45 years.
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	Nature of the Action
	1. This complaint is an action for patent infringement under the patent laws of the United States, 35 U.S.C. §100, et seq., arising from Defendants’ submission of Abbreviated New Drug Application (“ANDA”) No. 218654 (“Hetero’s ANDA”) with the United S...

	The Parties
	2. Plaintiff Axsome is a biopharmaceutical company focused on developing novel therapies for central nervous system (“CNS”) conditions that have limited treatment options.  One such therapy, Sunosi® (solriamfetol) oral tablets, is a dopamine and norep...
	3. Axsome Malta Ltd. is a corporation organized and existing under the laws of the Republic of Malta, having its principal place of business at Pinto Business Centre, Level 4, Office 4, Mill Street, Qormi, Triq il-Mithna Hal, Malta, QRM 3104.
	4. Axsome Therapeutics, Inc. is a corporation organized and existing under the laws of the State of Delaware, having its principal place of business at One World Trade Center, 22nd Floor, New York, New York 10007.
	5. On information and belief, Defendant Hetero USA Inc. is a corporation organized and existing under the laws of Delaware, having a principal place of business at 1035 Centennial Avenue, Piscataway, NJ 08854.
	6. On information and belief, Defendant Hetero Labs Limited Unit-V is a corporation organized and existing under the laws of India, having a principal place of business at Polepally, Jadcherla, Mahabubnagar – 509301, Andhra Pradesh, India.
	7. On information and belief, Defendant Hetero Labs Ltd. is a corporation organized and existing under the laws of India, having a principal place of business at 7-2-A2, Hetero Corporate Industrial Estates, Sanath Nagar, Hyderabad 500 018, Andhra Prad...
	8. On information and belief, Defendants are all pharmaceutical companies that formulate, manufacture, package, and market generic drug products for distribution in the District of New Jersey and throughout the United States.

	The ’609 Patent
	9. On October 1, 2024, the USPTO duly and lawfully issued the ’609 patent, entitled, “Methods of Administering Solriamfetol to Lactating Women.”  The face of the ʼ609 patent identifies Herriot Tabuteau as the inventor.  A copy of the ’609 patent is at...

	The Sunosi® Drug Product
	10. Axsome 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 solriamfetol oral tablets, Eq. 75 mg base and Eq. 150 mg base (“NDA No. 211230”), which is sold...
	11. Pursuant to 21 U.S.C. § 355(b)(1) and attendant FDA regulations, the ’609 patent is listed in the FDA publication, “Approved Drug Products with Therapeutic Equivalence Evaluations” (the “Orange Book”), with respect to Sunosi®.

	Jurisdiction and Venue
	12. This Court has jurisdiction over the subject matter of this action pursuant to 28 U.S.C. §§ 1331, 1338(a), 2201, and 2202.
	13. As set forth below, the Court has personal jurisdiction over each of Hetero USA Inc., Hetero Labs Limited Unit-V, and Hetero Labs Ltd. by virtue of, inter alia, their systematic and continuous contacts with the State of New Jersey.
	14. On information and belief, Hetero purposefully has conducted and continues to conduct business in this Judicial District.
	15. On information and belief, Hetero is in the business of, among other things, manufacturing, marketing, importing, offering for sale, and selling pharmaceutical products, including generic drug products, throughout the United States, including in t...
	16. On information and belief, this Judicial District will be a destination for the generic version of Axsome’s solriamfetol oral tablets drug products for which Hetero seeks FDA approval to manufacture, market, import, offer for sale, and/or sell pur...
	17. This Court has personal jurisdiction over Hetero Labs Ltd. because, inter alia, it: (1) has purposefully availed itself of the privilege of doing business in the State of New Jersey, including directly or indirectly through its subsidiary, agent, ...
	18. This Court has personal jurisdiction over Hetero Labs Limited Unit-V because, inter alia, it: (1) has purposefully availed itself of the privilege of doing business in the State of New Jersey, including directly or indirectly through its subsidiar...
	19. This Court has personal jurisdiction over Hetero USA Inc. because, inter alia, on information and belief, Hetero USA Inc. maintains a regular and established, physical place of business at 1035 Centennial Avenue, Piscataway, NJ 08854.
	20. On information and belief, Hetero USA Inc. is registered with the State of New Jersey’s Division of Revenue and Enterprise Services as a business operating in New Jersey under Business ID No. 0400362826.
	21. On information and belief, Hetero USA Inc. will work in concert with Hetero Labs Limited Unit-V and/or Hetero Labs Ltd. toward the regulatory approval, manufacturing, use, importation, marketing, offer for sale, sale, and distribution of generic p...
	22. Hetero has consented to personal jurisdiction in this Court in recent actions arising out of its ANDA submissions and has filed counterclaims in such cases.  See, e.g., Celgene Corporation v. Annora Pharma Private Limited, et al., C.A. No. 3-18-cv...
	23. Hetero did not contest personal jurisdiction in this Court in related action Axsome Malta Ltd., et al v. Alkem Laboratories Ltd., et al., Civil Action No. 23-20354 (MCA)(LDW) (D.N.J.) (consolidated).
	24. In the alternative, this Court has personal jurisdiction over Hetero Labs Ltd. because the requirements of Federal Rule of Civil Procedure 4(k)(2) are met as (a) Axsome’s claims arise under federal law; (b) Hetero Labs Ltd. is a foreign defendant ...
	25. In the alternative, this Court has personal jurisdiction over Hetero Labs Limited Unit-V because the requirements of Federal Rule of Civil Procedure 4(k)(2) are met as (a) Axsome’s claims arise under federal law; (b) Hetero Labs Limited Unit-V is ...
	26. At least because, on information and belief, Hetero Labs Ltd. and Hetero Labs Limited Unit-V are foreign companies, venue is proper in this Judicial District with respect to Hetero Labs Ltd. and Hetero Labs Limited Unit-V pursuant to 28 U.S.C. § 1...

	Acts Giving Rise To This Suit
	27. Pursuant to Section 505 of the FFDCA, Hetero submitted ANDA No. 218654 seeking approval to engage in the commercial manufacture, use, sale, offer for sale, or importation of Hetero’s Proposed Product, before the ’609 patent expires.
	28. On information and belief, following FDA approval of Hetero’s ANDA, Hetero will make, use, offer to sell, or sell Hetero’s Proposed Product throughout the United States, or import such a generic product into the United States.
	29. On information and belief, in connection with the submission of its ANDA as described above, Hetero provided written certifications to the FDA, as called for by Section 505 of the FFDCA, 21 U.S.C. § 355(j)(2)(A)(vii)(IV) (“Hetero’s Paragraph IV Ce...
	30. No earlier than August 15, 2023, Hetero sent written notice of its first Paragraph IV Certification to Axsome (“Hetero’s First Notice Letter”).  Hetero’s First Notice Letter alleged, inter alia, that the claims of United States Patent Nos. 8,440,7...
	31. No earlier than December 1, 2023, Hetero sent written notice of its second Paragraph IV Certification to Axsome (“Hetero’s Second Notice Letter”).  Hetero’s Second Notice Letter alleged that the claims of United States Patent Nos. 11,771,666, 11,7...
	32. No earlier than March 11, 2024, Hetero sent written notice of its third Paragraph IV Certification to Axsome (“Hetero’s Third Notice Letter”).  Hetero’s Third Notice Letter alleged that the claims of United States Patent Nos. 11,839,598, 11,839,59...
	33. No earlier than September 23, 2024, Hetero sent written notice of its fourth Paragraph IV Certification to Axsome (“Hetero’s Fourth Notice Letter”).  Hetero’s Fourth Notice Letter alleged that the claims of United States Patent Nos. 11,969,404, 11...
	34. No earlier than October 10, 2024, Hetero sent written notice of its fifth Paragraph IV Certification to Axsome (“Hetero’s Fifth Notice Letter”).  Hetero’s Fifth Notice Letter alleged that the claims of U.S. Patent No. 12,090,126 are invalid, unenf...
	35. No earlier than November 19, 2024, Hetero sent written notice of its sixth Paragraph IV Certification to Axsome (“Hetero’s Sixth Notice Letter”).  Hetero’s Sixth Notice Letter alleged that the claims of the ’609 patent are invalid, unenforceable, ...

	Count I: Infringement of the ’609 Patent
	36. Axsome repeats and realleges the allegations of the preceding paragraphs as if fully set forth herein.
	37. Hetero’s submission of its ANDA to engage in the commercial manufacture, use, offer for sale, sale, or importation into the United States of Hetero’s Proposed Product, prior to the expiration of the ’609 patent, constitutes infringement of one or ...
	38. A justiciable controversy exists between Axsome and Hetero as to the infringement of the ’609 patent.
	39. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero will infringe one or more claims of the ’609 patent under 35 U.S.C. § 271(a), including at least claim 1, by making, using, offering to sell, selling, and/or importing Heter...
	40. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero will induce infringement of one or more claims of the ’609 patent under 35 U.S.C. § 271(b), including at least claim 1, by making, using, offering to sell, selling, and/or i...
	41. Unless enjoined by this Court, upon FDA approval of Hetero’s ANDA, Hetero will contributorily infringe one or more claims of the ’609 patent under 35 U.S.C. § 271(c), including at least claim 1, by making, using, offering to sell, selling, and/or ...
	42. Failure to enjoin Hetero’s infringement of the ’609 patent will substantially and irreparably damage and harm Axsome.
	43. Axsome does not have an adequate remedy at law.
	44. This case is an exceptional one, and Axsome is entitled to an award of its reasonable attorneys’ fees under 35 U.S.C. § 285.

	PRAYER FOR RELIEF
	WHEREFORE, Plaintiff Axsome respectfully requests the following relief:
	(A) A Judgment that Hetero infringed one or more claims of the ’609 patent by submitting ANDA No. 218654;
	(B) A Judgment that Hetero has infringed, and that Hetero’s making, using, offering to sell, selling, or importing Hetero’s Proposed Product will infringe one or more claims of the ’609 patent;
	(C) An Order, pursuant to 35 U.S.C. § 271(e)(4)(A), that the effective date of FDA approval of ANDA No. 218654 be a date no earlier than the later of the expiration of the ’609 patent, or any later expiration of exclusivity to which Axsome is or becom...
	(D) Preliminary and permanent injunctions enjoining Hetero and its officers, agents, attorneys and employees, and those acting in privity and/or concert with them, from making, using, offering to sell, selling, or importing Hetero’s Proposed Product u...
	(E) A permanent injunction, pursuant to 35 U.S.C. § 271(e)(4)(B), restraining and enjoining Hetero, its officers, agents, attorneys and employees, and those acting in privity and/or concert with them, from practicing any method claimed in the ’609 pat...
	(F) A Judgment that the commercial manufacture, use, importation into the United States, offer for sale, and/or sale of Hetero’s Proposed Product will directly infringe, induce and/or contribute to infringement of one or more claims of the ’609 patent;
	(G) To the extent that Hetero has committed any acts with respect to the methods claimed in the ’609 patent a Judgment awarding Axsome damages for such acts;
	(H) If Hetero engages in the commercial manufacture, use, importation into the United States, offer for sale, and/or sale of Hetero’s Proposed Product prior to the expiration of the ’609 patent, a Judgment awarding damages to Axsome resulting from suc...
	(I) A Judgment declaring that the ’609 patent remains valid and enforceable;
	(J) A Judgment that this is an exceptional case pursuant to 35 U.S.C. § 285 and awarding Axsome its attorneys’ fees, costs, and expenses incurred in this action; and
	(K) Such further and other relief as this Court may deem just and proper.
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