
Electronic Acknowledgement Receipt 

EFSID: 42034367 

Application Number: 17186569 

International Application Number: 

Confirmation Number: 4113 

Title of Invention: GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

First Named Inventor/Applicant Name: David CZEKAI 

Customer Number: 24633 

Filer: Robert H. Underwood/Catherine Heath 

Filer Authorized By: Robert H. Underwood 

Attorney Docket Number: 761996.110010 

Receipt Date: 26-FEB-2021 

Filing Date: 

Time Stamp: 14:14:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $3000 

RAM confirmation Number E20212PE14334483 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

281403 

1 Transmittal of New Application 
20210226TRANSMITT AL761996 2 

110010.pdf 
no 

c9570f27087941 0496780d20f388e7dcb8d 
bdb7f 

Warnings: 

Information: 

106763 

2 
20210226PRELIMINARYAMEND 

7 
MENT761996110010.pdf 

yes 
99e26c417297 4b6dad039f91415992cfa40 

4a61 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Applicant Arguments/Remarks Made in an Amendment 7 7 

Claims 3 6 

Specification 2 2 

Preliminary Amendment 1 1 

Warnings: 

Information: 

114055 

3 TrackOne Request 
20210226_TRACKONE_761996 

no 2 
110010.pdf 

b787b5bb4f7070e3ea0571 cbd57f776529f 
358be 

Warnings: 

Information: 

5997926 

4 
Drawings-only black and white line 20210226_DRAWINGS_761996 

no 16 
drawings 110010.pdf 

a 19237e 1 d9c769a6cada58a900f59da4c1 5 
d91e5 

Warnings: 

Information: 



763966 

5 
20210226_Specification_76199 

yes 110 
6110010.pdf 

439487e82d7d44cf3c2a3ca7f1 0561 d6e8e 
a0e3 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Abstract 110 110 

Claims 100 109 

Specification 1 99 

Warnings: 

Information: 

634252 

6 
First Action Interview - Schedule 20210226_firstofficeaction_761 

1 no 
Interview request 996110010.pdf 

Offd711698e84199d20fbb84dfb52898325 
c57e 

Warnings: 

Information: 

193678 

7 Transmittal Letter 
20210226_ TransmittalPOA_761 

no 1 
996110010.pdf 

bcab6e4dff6c2ec3 d72f99c5d 81 fS c78212 4 
4df 

Warnings: 

Information: 

469740 

8 Power of Attorney 
20210226_POA_761996110010 

no 2 
.pdf 

fc049d4 b2e 75 5 52 4 b6aaeda04 b392d 7 e 1 cS 
0675a 

Warnings: 

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the 
digital signature. 

Information: 

1277227 

9 Application Data Sheet 
20210226_ADS_761996110010 

no 10 
.pdf 

f91 001 c94e484454e0b 1 cb4c6dc92874ebe 
3ed4d 

Warnings: 

Information: 

38384 

10 Fee Worksheet (SB06) fee-info.pdf no 2 
f6d0a9 30a0c998e 76a988fc2b9 54c6ce90bf 

c057 



Warnings: 

Information: 

Total Files Size (in bytes)~ 9877394 

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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



, 
PTO/AIA/15 (10-17) 

Approved for use through 11/30/2020. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

UTILITY Attorney Docket No. 761996.110010 

PATENT APPLICATION First Named Inventor David Czekai 

"\ 

TRANSMITTAL Title GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTIC US 

Priority Mail Express® 
\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1.0 Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2.0 Applicant asserts small entity status. 10. D Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Applicant certifies micro entity status. See 37 CFR 1.29. 
Name of Assignee 

Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 11 0 l 11.D 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 16 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages l 13. □ Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) D Copies of citations attached 
a. D Newly executed (original or copy) 

14.0 Preliminary Amendment 
b. D A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

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

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: Certificate and Request for Prioritized Examination 

a. D Computer Readable Form (CRF) Request for First Action Interview 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

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

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

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 24633 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Email 

Signature /Robert H. Underwood, Reg. No. 45, 170/ Date February 26, 2021 
Name Robert H. Underwood Registration No. 45,170 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount ohime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 



Attorney Docket Number: 761996.110010 

1 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

[0001] The present application claims the benefit ofU.S. Provisional Application No. 

62/882,648 filed on August 5, 2019, the entire contents of which are incorporated herein 

by reference. 

1. BACKGROUND 

[0002] Status epilepticus ("SE") is a life-threatening neurological emergency associated 

with significant morbidity and mortality (Betjemann and Lowenstein, (2015) The Lancet 

Neurology, 14(6):615-624). In fact, it is the second most common neurologic emergency 

in the United States with approximately 150,000 cases per year and 55,000 associated 

deaths per year (Moghasddasi et al., (2015) J. Epilepsy Res., 5(1): 13-16). 

[0003] SE is manifested by prolonged seizure activity, typically persisting more than 5 

minutes, or recurrent seizures without recovery of consciousness between seizures. Id. SE 

requires aggressive treatment to stop the seizure and prevent neurological damage, 

including neuronal death. SE becomes more difficult to control as its duration increases, 

and prolonged SE and refractoriness to treatment are associated with poor prognosis 

(Cherian & Thomas (2009), Ann. Indian. Acad. Neurol., 12(3): 140-153). Goals of 

treatment are rapid seizure cessation, maintenance of seizure control, preventing 

progression to anesthetics and avoiding further medical complications. Id. 

[0004] Current treatment protocols for SE take a three-stage approach (Shorvon and 

Ferlisi (2011), Brain, 134(10)-2802-2818). The first-line treatment is typically with 

benzodiazepines ( e.g., diazepam, lorazepam, and midazolam) (Trinka and Kalviainen 

(2017), Seizure, 44:65-73; Glauser et al., (2016), Epilepsy Curr. 26(1):48-61). However, 

benzodiazepines are ineffective in about 35%-45% of cases and are associated with 

cardiovascular and respiratory side effects. Id. If SE continues despite treatment with 

benzodiazepines, other anti-seizure medications (e.g., fosphenytoin, levetiracetam, and 

\ \PH - 761996/110010 - 608493 vl 
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valproate) are administered intravenously (IV) as second-line treatment. Id In instances 

when SE continues despite first-line and second-line treatment, also called refractory SE, 

intravenous anesthetics ( e.g., thiopental, propofol, and midazolam) are used as third-line 

treatment. Id About 31 %-41 % of patients with SE develop refractory SE. The use of 

third-line agents produces iatrogenic coma, which necessitates protection of the airways 

by intubation and mechanical ventilation. Further, use of anesthetics is associated with 

high morbidity and approximately 35% mortality. If SE continues despite induction of 

iatrogenic coma, it is termed super-refractory SE. A summary of available therapies for 

SE, including their adverse effects, is provided in table 1. 

Table 1. Summary of Available Therapies in Status Epilepticus 

Therapy 

First-line Therapy 

Benzodiazepines 

Second-line Therapy 

Fosphenytoin 

Phenytoin 

Valproic acid 

Levetiracetam 

Phenobarbital 

Lacosamide 

Third-line Therapy 

Propofol 

\ \PH - 761996/110010 - 608493 vl 

Adverse Effects and Other Clinical Considerations 

Respiratory depression and hypotension 

Cardiovascular risk associated with rapid infusion and must be 

delivered slowly with cardiac monitoring for toxicity including severe 

hypotension and cardiac arrhythmias 

QT interval prolongation, arrhythmias, and purple glove syndrome; 

narrow therapeutic range 

Hepatotoxic effects, thrombocytopenia, pancreatitis, and 

hyperammonemia 

Significantly less efficacious than valproic acid and phen11oin 

Respiratory and circulatory depression 

Cardiac rh11hm and conduction abnormalities 

Hypotension, respiratory depression, and propofol infusion syndrome; 

hemodynamic complications due to intubation 
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Table 1. Summary of Available Therapies in Status Epilepticus 

Therapy 

Midazolam 

Pentobarbital 

Adverse Effects and Other Clinical Considerations 

Respiratory depression and hypotension; hemodynamic complications 

due to intubation 

Respiratory depression, hypotension, and bradycardia; hemodynamic 

complications due to intubation 

[0005] At best, current treatments effectively control moderately severe SE in only about 

50% of patients. In severe SE, the success rate is further reduced (Shorvon and Ferlisi, 

(2011), Brain, 134(1):2802-2818). Moreover, some recent attempts to develop new 

treatments have failed. For example, brexanolone (SAGE-547), a synthetic form of 

endogenous allopregnanolone, failed to show efficacy over placebo in a randomized, 

double-blind, placebo-controlled trial for the treatment in super-refractory SE. (Sage 

Pharmaceuticals press release September 12, 2017, 

www.businesswire.com/news/home/20170912005509/en/Sage-Therapeutics-Reports-Top­

Line-Results-Phase-3). Accordingly, there is a significant unmet need for effective 

therapies for treating SE. 

2. SUMMARY 

[0006] This disclosure relates to a method for treating SE. SE is an extremely complicated 

condition to treat and developing new treatments for SE has been significantly challenging 

and largely unsuccessful. As noted above, conventional therapies are ineffective in more 

than 50% of patients. Attempts to develop new treatments for SE have generally failed. 

For example, brexanolone (i.e., allopregnanolone) failed to show efficacy over placebo in 

a double blind, placebo-controlled Phase 3 trial in patients with super refractory SE. 

[0007] As further described and exemplified herein, the inventors believed that 

ganaxolone could provide effective therapy for SE. But, given the complexity and 

\ \PH - 761996/110010 - 608493 vl 
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difficulties in treating SE, and failure of prior studies to show efficacy, the inventors 

expected that a high drug exposure for at least 4 days, followed by a maintenance dose for 

at least about I day, would be required for effective treatment of SE. Contrary to these 

expectations, the inventors surprisingly discovered that administering ganaxolone as a 

bolus plus continuous infusion to maintain plasma concentration of ganaxolone at a much 

lower than expected serum level for at least about 8 hours (or possibly at least about 4 

hours in some subjects) resulted in rapid and continued suppression of SE. As further 

described and exemplified herein, continued suppression of SE was achieved when the 

continuous infusion maintains a plasma concentration of ganaxolone of about 500 ng/ml 

or higher for a target concentration period of at least about 8 hours or at least about 12 

hours (although in some patients 4 hours can be sufficient), in the patients that were 

studied. 

[0008] Accordingly, this disclosure relates to a method for effectively treating SE that 

provides rapid suppression of SE, sustained efficacy (i.e., prevents SE-relapse and 

provides for continued suppression of SE), and improved safety. 

[0009] The methods disclosed herein comprise administering to a subject in need thereof a 

therapeutically effective amount of a neurosteroid, preferably ganaxolone, as an 

intravenous bolus and a continuous intravenous infusion. The intravenous bolus is 

administered in an amount to suppress SE. Suppression of SE reduces seizure burden. 

Typically a ganaxolone plasma concentration of about 500 ng/ml to about I 000 ng/ml is 

sufficient to suppress SE. For example, to achieve a ganaxolone plasma concentration 

level of 500 ng/ml to about I 000 ng/ml, an infusion of about 5 mg to about 40 mg of 

ganaxolone can be infused into the subject at the initiation the intravenous bolus. 

Preferably, about 30 mg of ganaxolone is infused into the subject at the initiation of the 

\ \PH - 761996/110010 - 608493 vl 
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intravenous bolus or during the intravenous bolus The intravenous bolus can be 

administered (i.e., infused) into the subject for about 1 minute to about 5 minutes. 

[0010] The continuous intravenous infusion of ganaxolone is administered for a target 

concentration period in an amount sufficient for continued suppression of SE. Clinically, 

continued suppression of SE is a reduction in seizure burden. 

[0011] The continuous intravenous infusion of ganaxolone is initiated periprocedural with 

the intravenous bolus. The continuous intravenous infusion is generally administered 

concurrently with the administration of the intravenous bolus. In some cases, the 

continuous intravenous infusion can be initiated before or after the intravenous bolus. 

[0012] Continued suppression of SE is achieved when the continuous infusion maintains a 

plasma concentration of ganaxolone of about 500 ng/ml or higher throughout a target 

concentration period. The continuous infusion is administered throughout the treatment 

period, which include the target concentration period, during which the subject's plasma 

concentration of ganaxolone is maintained at or above a target concentration, such as 

about 425 ng/ml, about 45 ng/ml, about 475 ng/ml or preferably about 500 ng/ml. 

Although, it is recognized that a plasma concentration of about 425 ng/ml, at least about 

450 ng/ml, or at least about 475 ng/ml or is preferably at least about 500 ng/ml is 

sufficient to maintain continued SE suppression. Generally, it is desired that the 

ganaxolone plasma concentration is not higher than about 1000 ng/ml. This is because a 

ganaxolone plasma concentration of higher than 1000 ng/ml can induce anesthesia, which 

is not a desired effect of the treatment. The target concentration period is typically at least 

about 8 hours or at least 12 hours. In some cases, it is possible that the target concentration 

can be at least about 4 hours. Typically, the amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion during the target concentration period 

\ \PH - 761996/110010 - 608493 vl 
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can be increased or decreased to maintain continued suppression of SE, but is sufficient to 

maintain a ganaxolone plasma concentration of at least about 500 ng/ml. 

[0013] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased over a period of about 24 hours from the initiation 

of the continuous intravenous infusion. The amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion can be decreased about 2 hours and/or 

about 10 hours to about 14 hours after the initiation of the continuous intravenous 

infusion. The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion is preferably decreased about 2 hours after the initiation of the 

continuous intravenous infusion and then about IO hours to about 14 hours after the 

initiation of the continuous intravenous infusion. 

The amount of ganaxolone administered to the subject per hour by continuous intravenous 

infusion can be decreased by about 50%, relative to the amount administered per hour at 

the initiation of the continuous intravenous infusion, about 2 hours after the initiation of 

the continuous intravenous infusion. The amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion can be decreased by about 75%, 

relative to the amount administered per hour at the initiation of the continuous intravenous 

infusion, about 10 hours to about 14 hours after the initiation of the continuous 

intravenous infusion. The amount of ganaxolone administered to the subject per hour by 

continuous intravenous infusion can be decreased by about 50%, relative to the amount 

administered per hour at the initiation of the continuous intravenous infusion, about 2 

hours after the initiation of the continuous infusion, and then by about 75%, relative to the 

amount administered per hour at the initiation of the continuous intravenous infusion, 

about 10 hours to about 14 hours after the initiation of the continuous infusion. 

\ \PH - 761996/110010 - 608493 vl 
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[0014] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased by about 50%, relative to the rate given during the 

target concentration period at 2 to 12 hours after initiation of the infusion. After another 12 

to 24 hours after the initiation of the continuous intravenous, the continuous intravenous 

infusion can again be decreased by half, or 75% of the target concentration period infusion 

rate. 

[0015] About 20 mg of ganaxolone per hour to about 80 mg of ganaxolone per hour can 

infused into the subject during the continuous infusion treatment period. In general, about 

80 mg of ganaxolone per hour can be infused into the subject at the initiation of the 

continuous intravenous infusion. After about 2 hours, amount of ganaxolone can then be 

decreased to about 40 mg of ganaxolone per hour then to about 20 mg of ganaxolone per 

hour during the treatment period. In some instances, about 80 mg of ganaxolone can be 

administered to the subject by the continuous intravenous infusion from initiation and for 

about 2 hours thereafter, then about 40 mg of ganaxolone per hour can be administered to 

the subject by continuous intravenous infusion starting about 2 hours after initiation and 

for about 2 hours to about 10 hours thereafter, then about 20 mg of ganaxolone per hour 

can be administered to the subject by continuous intravenous infusion starting about 12 

hours after initiation and for about 12 hours to about 24 hours thereafter. 

[0016] The amount of ganaxolone administered to the subject per by continuous 

intravenous infusion can be increased after about 24 hours from the initiation of the 

intravenous infusion. In general, the amount of ganaxolone administered per hour by 

continuous intravenous infusion can be increased by up to by about 45%, relative to the 

amount administered per hour starting after about 24 hours after initiation of the 

continuous intravenous infusion. For instance, the amount of ganaxolone infused into the 

subject by continuous intravenous infusion can be increased up to about 45 mg of 
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ganaxolone per hour, but preferably does not exceed 45 mg, starting about 24 hours after 

the initiation and for up to about 12 hours thereafter. The amount of ganaxolone can be 

increased for a period of up to 12 hours. 

[0017] The treatment period of the continuous intravenous infusion can be for a period of 

about 36 hours, about 48 hours, about 72 hours, or about 96 hours after the initiation of the 

intravenous infusion. Preferably, the treatment period is for a period of at least about 8 

hours to about 36 hours after the initiation of the continuous intravenous infusion. 

[0018] The continuous intravenous infusion is typically followed by a tapering period. 

The taper period generally starts at about 36 hours from the initiation of the continuous 

intravenous infusion. During the taper period the continuous intravenous infusion of 

ganaxolone is systematically decreased, typically by reducing the amount of ganaxolone 

that is administered to the subject by about one third every four hours until the subject no 

longer requires ganaxolone. 

The methods disclosed herein are suitable to treat any form of SE. For example, 

generalized convulsive SE, non-convulsive SE, refractory SE, and super refractory SE. 

The method is particularly useful for treating refractory SE. The method can also be used 

to treat subjects that have failed first-line treatment (e.g., benzodiazepine ), second-line 

treatment (e.g. fosphenytoin, valproic acid or levetiracetam), and/or third-line treatment 

(thiopental, midazolam, pentobarbital, or propofol). During the treatment, the subject can 

be monitored for plasma concentration of ganaxolone and using EEG for seizure activity. 

[0019] The ganaxolone formulation used in the methods disclosed herein preferably 

comprises sulfobutylether-J3-cyclodextrin. 

[0020] To summarize, an exemplary method of treating SE includes administering a 

subject an intravenous bolus dose of ganaxolone of about 5 to about 40 mg, preferably 

about 30 mg, over a period of about 1 to about 5 minutes, typically about 3 minutes, to 
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achieve a short term increase in ganaxolone plasma concentration of about 800 ng/ml to 

about 1000 ng/ml. The intravenous bolus suppresses SE. Concurrently with the 

intravenous bolus or after the intravenous bolus, the subject is administered a continuous 

intravenous infusion. The continuous intravenous infusion provides continued suppression 

of SE. Continued suppression of SE is achieved when the continuous intravenous infusion 

maintains a plasma concentration of ganaxolone of about 500 ng/ml or higher for a target 

concentration period. The target concentration period is typically for a period of at least 

about 8 hours or at least about 12 hours. Although, in some cases, at least about 4 hours 

may be a sufficient target concentration period. During the target concentration period, the 

amount of ganaxolone infused can be increased and/or decreased to maintain the desired 

plasma ganaxolone concentration. The amount of ganaxolone administered to the subject 

per hour is typically decreased by about 50% relative to the amount administered per hour 

at the initiation of the continuous infusion about 2 hours about the initiation of the 

continuous intravenous infusion. The amount of ganaxolone administered to the subject 

per hour can then be decreased by 75% relative to the amount administered at the initiation 

of the continuous intravenous infusion. The continuous intravenous infusion is typically 

followed by a tapering period. 

[0021] The methods disclosed herein comprise administering a therapeutically effective 

amount of ganaxolone to reduce or eliminate seizure activity and/or reduce or eliminate 

convulsions and/or completely suppresses status epilepticus (i.e., suppress EEG seizure 

activity and convulsions) in the subject. In certain embodiments, the therapeutically 

effective amount of ganaxolone to reduce or eliminate seizure activity and/or completely 

suppresses status epilepticus in the subject is the amount that provides and maintains a 

plasma concentration of ganaxolone of about 50 ng/ml to about 3500 ng/ml in the subject 

over a time period sufficient to reduce or eliminate seizure activity and/or reduce or 

\ \PH - 761996/110010 - 608493 vl 



Attorney Docket Number: 761996.110010 

10 

eliminate convulsions and/or completely suppresses status epilepticus in the subject. In 

certain embodiments, the plasma concentration of about 50 mg/ml to about 3500 ng/ml is 

provided by (i) administering a bolus (e.g., from about 5 mg to about 100 mg, from about 

25 mg to about 60 mg, or from about 25 mg to about 30 mg) of ganaxolone over about 1 to 

about 5 minutes intravenously; (ii) administering a continuous intravenous infusion of 

ganaxolone at a rate between about 5 mg/hour and about 130 mg/hour (e.g., from about 5 

mg/hour to about 85 mg/hour) for about 8 hours to about 120 hours (e.g., for about 10 

hours to about 96 hours), the continuous intravenous infusion starting at about the time of 

the bolus injection or a short time thereafter (e.g., within about 30 min); and (iii) lowering 

the rate of intravenous infusion rate over about 12 hours to about 24 hours (e.g., over 12 

hours, about 10 hours, about 14 hours, about 16 hours, about 18 hours, or about 20 hours) 

before the continuous infusion is stopped. In certain embodiments, the plasma 

concentration of about 50 mg/ml to about 3500 ng/ml is provided by (i) administering a 

bolus (e.g., from about 5 mg to about 100 mg, from about 25 mg to about 60 mg, or from 

about 25 mg to about 30 mg) of ganaxolone over about 1 to about 5 minutes 

intravenously; (ii) administering a continuous intravenous infusion of ganaxolone at a rate 

between about 5 mg/hour and about 130 mg/hour (e.g., from about 5 mg/hour to about 85 

mg/hour) for about 24 hours to about 120 hours ( e.g., for about 48 hours to about 96 

hours), the continuous intravenous infusion starting at about the time of the bolus injection 

or a short time thereafter ( e.g., within about 30 min); and (iii) lowering the rate of 

intravenous infusion rate over about 10 hours to about 24 hours (e.g., over 10 hours, about 

12 hours, about 14 hours, about 16 hours, about 18 hours, or about 20 hours) before the 

continuous infusion is stopped. In some embodiments, a portion of the therapeutically 

effective amount (e.g., from about 5 mg to about 100 mg, from about 10 mg to about 90 

mg, from about 15 mg to about 80 mg, from about 20 mg to about 70 mg, from about 25 
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mg to about 60 mg, etc.) is administered via a bolus intravenous injection, and the 

remaining portion of the therapeutically effective amount is administered via a continuous 

intravenous infusion. In some embodiments, for subjects weighing 40 kg or more, from 

about 5 mg to about 100 mg (e.g., from about 10 mg to about 90 mg, from about 15 mg to 

about 80 mg, from about 20 mg to about 70 mg, from about 25 mg to about 60 mg, etc.) of 

ganaxolone may be administered via the bolus intravenous injection, and the remainder of 

dose is administered via an intravenous infusion at a rate greater than about 10 mg/hour, 

15 mg/hour, 20 mg/hour or 25 mg/hour for about 1 hour to about 120 hours. In some 

embodiments, the continuous intravenous infusion is at a rate from about 5 mg/hour to 

about 130 mg/hr, about 5 mg/hour to about 120 mg/hour, from about 5 mg/hour to about 

110 mg/hr, from about 5 mg/hour to about 100 mg/hr, from about 5 mg/hour to about 90 

mg/hr, or from about 5 mg/hour to about 85 mg/hr for about 1 hour to about 120 hours. In 

some embodiments, the continuous intravenous infusion is at a rate from about 50 mg/hr 

to about 130 mg/hr for at least 1 hour. In some embodiments, the therapeutically effective 

dose, or a portion thereof, is administered intravenously at a rate from about 40 mg/hour to 

about 140 mg/hour for about 1 hour to about 4 hours; thereafter, at a rate from about 20 

mg/hour to about 70 mg/hour for about 1 hour to about 4 hours; thereafter, at a rate from 

about 10 mg/hour to about 3 5 mg/hour for about 1 hour to about 4 hours; thereafter, at a 

rate from about 10 mg/hour to about 30 mg/hour for about 1 hour to about 96 hours; and, 

thereafter at about 15 mg/hour to about 3 5 mg/hour for about 1 hour to about 96 hours. In 

some embodiments, after the administration at the rate from about 15 mg/hour to about 35 

mg/hour for about 1 hour to about 96 hours, the rate is reduced by about 10% to about 

50% every 1 hour to 12 hours (e.g., the rate may be reduced from about 15% to about 30% 

every 4 hours to 8 hours). In some of these embodiments, ganaxolone is administered at 

about 18 mg/hour, about 20 mg/hour, about 22 mg/hour; about 25 mg/hour, about 28 
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mg/hour, about 30 mg/hour, about 35 mg/hour, about 40 mg/hour, about 45 mg/hour, 

about 50 mg/hour, about 60 mg/hour, about 65 mg/hour, or about 70 mg/hour, for at least 

about 1 hour of the administration. For subjects weighing less than 40 kg, in some 

embodiments, a bolus dose from about 0.07 mg/kg to about 1.43 mg/kg (e.g., from about 

0.125 mg/kg to about 0.4 mg/kg) is administered (over 1 to 5 minutes); and, thereafter, via 

a continuous infusion from about 0.8 mg/kg/hour to about 2 mg/kg/hour for about 1 to 3 

hours; followed by a continuous infusion at a rate from about 0.6 mg/kg/hour to about 1 

mg/hr for about 4 to 8 hours; and, thereafter, followed by a continuous infusion at a rate 

from about 0.15 mg/kg/hour to about 0.4 mg/kg/hour for 13 to 19 hours. At the end of the 

24 hours of continuous infusion, the infusion rate may be increased to, e.g., a rate from 

about 0.2 mg/kg/hour to about 0.6 hour for 24 to 48 hours or 24 to 96 hours. 

[0022] This disclosure is also directed to a method of treating status epilepticus ( e.g., a 

generalized convulsive status epilepticus, non-convulsive status epilepticus, early status 

epilepticus, established status epilepticus, refractory status epilepticus, or super-refractory 

status epilepticus), comprising administering a therapeutic dose of ganaxolone to a subject 

experiencing status epilepticus in a manner which provides a plasma concentration of 

ganaxolone of about 50 ng/ml to about 3500 ng/ml over a time period of about 24 hours to 

about 120 hours, and from about 2 to 5 peaks in the plasma concentration of ganaxolone 

during said 24 hours to about 120 hours. In certain embodiments, a portion of the 

therapeutic dose is administered via an intravenous infusion at a rate from about 20 

mg/hour to about 140 mg/hour for about 4 hours to about 120 hours, a ganaxolone plasma 

level from about 800 ng/ml to about 1600 ng/ml is maintained for about 1 hour to about 96 

hours, and a portion of the dose is administered via a bolus injection. For subjects 

weighing 40 kg or more, the bolus injection may comprise, e.g., from about 5 mg to about 

100 mg ganaxolone, and the amount of ganaxolone delivered via an intravenous infusion 
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may be, e.g., from about 450 mg to about 3000 mg. In some embodiments, from about 450 

mg to about 1000 mg of ganaxolone is administered over each 24 hours of said 24 hours to 

about 120 hours. For subjects weighing less than 40 kg, the bolus injection may comprise, 

e.g., from about 0.25 mg to about 16 mg, and from about 100 mg to about 600 mg of 

ganaxolone may be administered over each 24 hours of the intravenous infusion. 

[0023] This disclosure is also directed to a method of treating status epilepticus ( e.g., 

generalized convulsive status epilepticus, non-convulsive status epilepticus, early status 

epilepticus, established status epilepticus, refractory status epilepticus, or super-refractory 

status epilepticus) comprising administering intravenously a therapeutically effective dose 

of ganaxolone, or a portion thereof, to reduce or eliminate seizure activity and/or reduce or 

eliminate convulsions and/or completely suppresses status epilepticus in the subject 

experiencing status epilepticus over a time period from about 1 hours to about 120 hours, 

from about 2 hours to about 100 hours, from about 3 hours to about 100 hours, from about 

4 hours to about 100 hours, from about 4 hours to about 96 hours ( e.g., via a continuous 

intravenous infusion), wherein the intravenous infusion is started after a bolus dose from 

about 5 mg to about 100 mg (e.g., about 6 mg, 8 mg, 10 mg, 12 mg, 14 mg, 16 mg, 18 mg, 

20 mg, 22 mg, 24 mg, 26 mg, 28 mg, 30 mg, 32 mg, 34 mg, 36 mg, 38 mg, 40 mg, 42 mg, 

44 mg, 46 mg, 48 mg, 50 mg, 52 mg, 54 mg, 56 mg, 58 mg, 59 mg, 60 mg, 61 mg, 62 mg, 

63 mg, 64 mg, 65 mg, 66 mg, 67 mg, 68 mg, 69 mg, 70 mg, 71 mg, 72 mg, 73 mg, 74 mg, 

75 mg, 76 mg, 77 mg, 78 mg, 79 mg, 80 mg, 81 mg, 82 mg, 83 mg, 84 mg, 85 mg, 86 mg, 

87 mg, 88 mg, 89 mg, 90 mg, 91 mg, 92 mg, 93 mg, 94 mg, 95 mg, 96 mg, 97 mg, 98 mg, 

or 99 mg) is intravenously administered to the subject (e.g., from about 1 second to about 

1 hour, from about 1 second to about 45 minutes, from about 1 second to about 30 

minutes, from about 1 second to about 15 minutes, from about 1 second to about 10 

minutes, from about 1 second to about 5 minutes or from about 2 seconds to about 3 
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minutes after the bolus dose). In some of the these embodiments, the bolus dose is from 

about 5 mg to about 90 mg, from about 5 mg to about 80 mg, form about 5 mg to about 70 

mg, from about 5 mg to about 60 mg, from about 5 mg to about 50 mg, from about 5 mg 

to about 40 mg, or form about 5 mg to about 30 mg. 

[0024] This disclosure is further directed to a method of treating a subject experiencing 

status epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) comprising administering intravenously 

from about 450 mg to about 3000 mg ganaxolone over a time period from about 4 hours to 

about 120 hours at a rate sufficient to reduce or eliminate seizure activity and/or reduce or 

eliminate convulsions and/or completely suppresses status epilepticus in the subject. In 

certain embodiments, the rate is greater than about 10 mg/hour, 15 mg/hour, 20 mg/hour, 

25 mg/hour, or 30 mg/hour. In some embodiments from about 5 mg to about 100 mg of 

ganaxolone is administered via a bolus intravenous injection, and the remainder of dose is 

administered via a continuous intravenous infusion at a rate greater than about 25 mg/hour 

for a time period from about 1 hour to about 120 hours. 

[0025] This disclosure is also directed to a method of treating status epilepticus ( e.g., a 

generalized convulsive status epilepticus, non-convulsive status epilepticus, early status 

epilepticus, established status epilepticus, refractory status epilepticus, or super-refractory 

status epilepticus) in a subject comprising administering from about 1 gram to about 100 

grams (e.g., from about 20 grams to about 70 grams, from about 25 grams to about 65 

grams, from about 30 grams to about 60 grams, from about 35 grams to about 55 grams, 

etc.) sulfobutylether-!3-cyclodextrin to the subject per day in a formulation comprising 

ganaxolone. 
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[0026] This disclosure is further directed to a method of treating a subject experiencing 

status epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) comprising administering intravenously 

to the subject a formulation comprising ganaxolone and sulfobutylether-J3-cyclodextrin in 

a weight ratio from about 1:50 to about 1:75, wherein from about 450 mg to about 1000 

mg of ganaxolone and from about 1 gram to about 100 grams sulfobutylether-J3-

cyclodextrin is administered per day. In some embodiments, the weight ratio is about 1 :60, 

about 1:65 or about 1:70. 

[0027] This disclosure is further directed to a method of treating a subject experiencing 

status epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) comprising administering intravenously 

to the subject a formulation comprising ganaxolone and sulfobutylether-J3-cyclodextrin in 

a weight ratio from about 1 :50 to about 1 :75 at a rate and for a duration sufficient to 

provide plasma concentration of ganaxolone of about 50 ng/ml to about 3500 ng/ml over a 

time period of about 24 hours to about 120 hours. In some of these embodiments, the 

weight ratio ganaxolone and sulfobutylether-J3-cyclodextrin is about 1:51, about 1:52, 

about 1 :53, about 1 :54, about 1 :55, about 1 :56, about 1 :57, about 1 :58, about 1 :59, about 

1:60, about 1 :61, about 1:62, about 1:63, about 1:64, about 1:65, about 1 :66, about 1:67, 

about 1:68, about 1:69, about 1:70, about 1:71, or about 1:72. 

[0028] In an additional aspect, the method of treating status epilepticus ( e.g., a generalized 

convulsive status epilepticus, non-convulsive status epilepticus, early status epilepticus, 

established status epilepticus, refractory status epilepticus, or super-refractory status 

epilepticus) comprises administering ganaxolone via an intravenous infusion at a rate that 
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is varied during administration from about 10 mg/hour to about 150 mg/hour, about 15 

mg/hour to about 150 mg/hour or about 20 mg/hour to about 150 mg/hour. In some 

embodiments, the therapeutically effective dose, or a portion thereof, is administered 

parenterally at a rate from about 40 mg/hour to about 140 mg/hour for about 1 hour to 

about 4 hours; then, at a rate from about 20 mg/hour to about 70 mg/hour for about 1 hour 

to about 4 hours; then, at a rate from about 10 mg/hour to about 35 mg/hour for about 1 

hour to about 4 hours; then, at a rate from about 10 ng/hour to about 30 mg/hour for about 

1 hour to about 96 hours; and, then, at a rate from about 15 mg/hour to about 3 5 mg/hour 

for about 1 hour to about 96 hours. In some embodiments, after the administration at the 

rate from about 15 mg/hour to about 3 5 mg/hour for about 1 hour to about 96 hours, the 

rate is reduced by about 10% to about 50% every 1 hour to 12 hours (e.g., the rate may be 

reduced from about 15% to about 30% every 4 hours to 8 hours). In some of these 

embodiments, ganaxolone may be administered at a rate of at least about 18 mg/hour, 

about 20 mg/hour, about 22 mg/hour; about 25 mg/hour, about 28 mg/hour, about 30 

mg/hour, about 35 mg/hour, about 40 mg/hour, about 45 mg/hour, about 50 mg/hour, 

about 60 mg/hour, about 65 mg/hour, or about 70 mg/hour, for at least about 1 hour of the 

administration. In certain embodiments, a bolus dose of ganaxolone is administered 

intravenously before the start of the intravenous infusion. The bolus dose of ganaxolone 

may comprise, e.g., from about 5 mg to about 100 mg ganaxolone. In certain 

embodiments, one or more additional bolus doses of ganaxolone are administered 

intravenously before, during or after the intravenous infusion. The additional bolus dose 

may comprise, e.g., from about 5 mg to about 100 mg ganaxolone. 

[0029] This disclosure is also directed in part to a method of treating status epilepticus 

(e.g., a generalized convulsive status epilepticus, non-convulsive status epilepticus, early 

status epilepticus, established status epilepticus, refractory status epilepticus, or super-
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refractory status epilepticus) comprising administering ganaxolone over a time period 

from about 2 hours to about 120 hours, from about 2 hours to about 100 hours, from about 

3 hours to about 100 hours, from about 4 hours to about 100 hours, from about 4 hours to 

about 96 hours, from about 5 hours to about 96 hours, from about 6 hours to about 96 

hours, from about 6 hours to about 90 hours, from about 6 hours to about 88 hours, or 

from about 10 hours to about 72 hours to a subject experiencing status epilepticus in an 

amount and at a rate sufficient to provide a plasma concentration of ganaxolone from 

about 50 ng/ml to about 3500 ng/ml, from about 75 ng/ml to about 3250 ng/ml, from about 

100 ng/ml to about 3000 ng/ml, from about 125 ng/ml to about 2750 ng/ml, from about 

150 ng/ml to about 2500 ng/ml, from about 175 ng/ml to about 2250 ng/ml, from about 

200 ng/ml to about 2200 ng/nil, about 250 ng/ml to about 2150 ng/ml, from about 300 

ng/ml to about 2100 ng/ml, from about 350 ng/ml to about 2100 ng/ml, from about 400 

ng/ml to about 2100 ng/ml, or from about 450 ng/ml to about 2100 ng/ml, from about 500 

ng/ml to about 2000 ng/ml, from about 500 ng/ml to about 1800 ng/ml, from about 500 

ng/ml to about 1600 ng/ml, from about 500 ng/ml to about 1500 ng/ml, from about 600 

ng/ml to about 1400 ng/ml, from about 600 ng/ml to about 1300 ng/ml, from about 650 

ng/ml to about 1200 ng/ml, from about 700 ng/ml to about 1200 ng/ml, from about 750 

ng/ml to about 1100 ng/ml, from about 800 ng/ml to about 1100 ng/ml for a time period 

from about 30 min to about 120 hours (e.g., for about 1 hour, 3 hours, 5 hours, 7 hours, 9 

hours, 11 hours, 13 hours, 15 hours, 17 hours, 19 hours, 21 hours, 23 hours, 25 hours, 27 

hours, 29 hours, 31 hours, 33 hours, 35 hours, 37 hours, 39 hours, 41 hours, 43 hours, 45 

hours, 47 hours, 49 hours, 51 hours, 53 hours, 55 hours, 57 hours, 59 hours, 61 hours, 63 

hours, 65 hours, 67 hours, 69 hours, 71 hours, 73 hours, 75 hours, 77 hours, 79 hours, 81 

hours, 83 hours, 85 hours, 87 hours, 89 hours, 91 hours, 93 hours, or 95 hours). 
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[0030] The present disclosure is also directed in part to a method of treating status 

epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) comprising administering a bolus dose 

of ganaxolone intravenously in an amount sufficient to achieve a maximum plasma 

ganaxolone concentration (Cmax) from about 50 ng/ml to about 3500 ng/ml, from about 

75 ng/ml to about 3250 ng/ml, from about 100 ng/ml to about 3000 ng/ml, from about 125 

ng/ml to about 2750 ng/ml, from about 150 ng/ml to about 2500 ng/ml, from about 175 

ng/ml to about 2250 ng/ml, from about 200 ng/ml to about 2200 ng/ml, from about 250 

ng/ml to about 2150 ng/ml, from about 300 ng/ml to about 2100 ng/ml, from about 350 

ng/ml to about 2100 ng/ml, from about 400 ng/ml to about 2100 ng/ml, from about 450 

ng/ml to about 2100 ng/ml, or from about 500 ng/ml to about to about 2000 ng/ml within 5 

minutes of administration, and, after the bolus dose is administered (i.e., from about 1 

second to about 1 hour, from about 1 second to about 45 minutes, from about 1 second to 

about 30 minutes, from about 1 second to about 15 minutes, from about 1 second to about 

10 minutes, from about 1 second to about 5 minutes or from about 2 seconds to about 3 

minutes after the bolus dose), administering ganaxolone via a continuous intravenous 

infusion over a time period from about 2 hours to about 120 hours, from about 2 hours to 

about 100 hours, from about 3 hours to about 100 hours, from about 4 hours to about 100 

hours, or from about 4 hours to about 96 hours (e.g., over about 6 hours, 8 hours, 10 hours, 

12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours, 26 hours, 28 hours, 

30 hours, 32 hours, 34 hours, 36 hours, 38 hours, 40 hours, 42 hours, 44 hours, 46 hours, 

48 hours, 50 hours, 52 hours, 54 hours, 56 hours, 58 hours, 60 hours, 62 hours, 64 hours, 

66 hours, 68 hours, 70 hours, 72 hours, 74 hours, 76 hours, 78 hours, 80 hours, 82 hours, 

84 hours, 86 hours, 88 hours, 90 hours, 92 hours, or 94 hours) in an amount and at a rate 
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sufficient to maintain a plasma concentration of ganaxolone from about 50 ng/ml to about 

3500 ng/ml, from about 75 ng/ml to about 3250 ng/ml, from about 100 ng/ml to about 

3000 ng/ml, from about 125 ng/ml to about 2750 ng/ml, from about 150 ng/ml to about 

2500 ng/ml, from about 175 ng/ml to about 2250 ng/ml, from about 200 ng/ml to about 

2200 ng/ml, from about 250 ng/ml to about 2150 ng/ml, from about 300 ng/ml to about 

2100 ng/ml, from about 350 ng/ml to about 2100 ng/ml, from about 400 ng/ml to about 

2100 ng/ml, from about 450 ng/ml to about 2100 ng/ml, from about 500 ng/ml to about 

1800 ng/ml, from about 600 ng/ml to about 1700 ng/ml, from about 650 ng/ml to about 

1600 ng/ml, from about 700 ng/ml to about 1500 ng/ml, from about 750 ng/ml to about 

1400 ng/ml, from about 800 ng/ml to about 1300 ng/ml for from about 1 hour to about 96 

hours. For subjects weighing 40 kg, or more, the total daily dose of ganaxolone may be, 

e.g., from about 450 mg to about 2000 mg, from about 500 mg to about 1900 mg, from 

about 500 mg to about 1800 mg, from about 550 mg to about 1600 mg, from about 550 

mg to about 1400 mg, from about 550 mg to about 1200 mg, or from about 600 mg to 

about 1100 mg, and the bolus dose may comprise, e.g., from about 5 mg to about 100 mg. 

[0031] The present disclosure is further directed in part to a method of treating status 

epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) comprising administering, a bolus dose 

of ganaxolone intravenously in an amount sufficient to achieve a maximum plasma 

ganaxolone concentration (Cmax) from about 50 ng/ml to about 3500 ng/ml, from about 

75 ng/ml to about 3250 ng/ml, from about 100 ng/ml to about 3000 ng/ml, from about 125 

ng/ml to about 2750 ng/ml, from about 150 ng/ml to about 2500 ng/ml, from about 175 

ng/ml to about 2250 ng/ml, from about 200 ng/ml to about 2200 ng/ml, from about 250 

ng/ml to about 2150 ng/ml, from about 300 ng/ml to about 2100 ng/ml, from about 350 
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ng/ml to about 2100 ng/ml, from about 400 ng/ml to about 2100 ng/ml, from about 450 

ng/ml to about 2100 ng/ml, or from about 500 ng/ml to about 1500 ng/ml within about 5 

minutes of administration; and, after the bolus dose ( e.g., from about 1 second to about 1 

hour, from about 1 second to about 45 minutes, from about 1 second to about 30 minutes, 

from about 1 second to about 15 minutes, from about 1 second to about 10 minutes, from 

about 1 second to about 5 minutes or from about 2 seconds to about 3 minutes after the 

bolus dose), administering ganaxolone intravenously over a time period from about 2 

hours to about 120 hours, from about 2 hours to about 100 hours, from about 3 hours to 

about 100 hours, from about 4 hours to about 100 hours, from about 4 hours to about 96 

hours, from about 5 hours to about 96 hours, from about 6 hours to about 96 hours, from 

about 6 hours to about 90 hours, or from about 6 hours to about 88 hours, or from about 10 

hours to 72 hours via an intravenous infusion in an amount and at a rate to maintain a 

plasma concentration of ganaxolone from about 600 ng/ml to about 1500 ng/ml for more 

than 1 hour (e.g., for about 2 hours, 4 hours, 6 hours, 8 hours, 10 hours, 12 hours, 14 

hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours, 26 hours, 28 hours, 30 hours, 32 

hours, 34 hours, 36 hours, 38 hours, 40 hours, 42 hours, 44 hours, 46 hours, 48 hours, 50 

hours, 52 hours, 54 hours, 56 hours, 58 hours, 60 hours, 62 hours, 64 hours, 66 hours, 68 

hours, 70 hours, 72 hours, 74 hours, 76 hours, 78 hours, 80 hours, 82 hours, 84 hours, 86 

hours, 88 hours, 90 hours, 92 hours, 94 hours, 96 hours, etc.). 

[0032] The present disclosure is also directed in part to a method of treating status 

epilepticus (e.g., a generalized convulsive status epilepticus, non-convulsive status 

epilepticus, early status epilepticus, established status epilepticus, refractory status 

epilepticus, or super-refractory status epilepticus) in a subject comprising administering 

parenterally (e.g., via an intravenous (IV) infusion) from about 400 mg to about 1500 mg 

ganaxolone for at least one day to a subject experiencing status epilepticus. In certain 
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embodiments, a portion of the daily dose is administered via a bolus injection, and the 

remaining portion of the dose is administered via a continuous infusion. 

[0033] In addition, the disclosure is directed to a method of treating status epilepticus 

(e.g., a generalized convulsive status epilepticus, non-convulsive status epilepticus, early 

status epilepticus, established status epilepticus, refractory status epilepticus, or super­

refractory status epilepticus) in a subject comprising administering from about 700 mg to 

about 1200 mg of ganaxolone intravenously, wherein the administration provides a plasma 

level of ganaxolone from about 50 ng/ml to about 3500 ng/ml, from about 75 ng/ml to 

about 3250 ng/ml, from about 100 ng/ml to about 3000 ng/ml, from about 125 ng/ml to 

about 2750 ng/ml, from about 150 ng/ml to about 2500 ng/ml, from about 175 ng/ml to 

about 2250 ng/ml, from about 200 ng/ml to about 2200 ng/ml, from about 250 ng/ml to 

about 2150 ng/ml, from about 300 ng/ml to about 2100 ng/ml, from about 350 ng/ml to 

about 2100 ng/ml, from about 400 ng/ml to about 2100 ng/ml, from about 450 ng/ml to 

about 2100 ng/ml, from about 500 ng/ml to about 1400 ng/ml, from about 500 ng/ml to 

about 1300 ng/ml, from about 500 ng/ml to about 1200 ng/ml, from about 600 ng ml to 

about 1200 ng/ml, from about 600 ng/ml to about 1100 ng/ml, from about 650 ng/ml to 

about 1100 ng/ml, from about 700 ng/ml to about 1100 ng/ml, from about 750 ng/ml to 

about 1100 ng/ml, from about 800 ng/ml to about 1100 ng/ml for at least 1 hour (e.g., 2 

hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 8 hours, 9 hours, 10 hours, 11 hours, 12 

hours, 13 hours, 14 hours, 15 hours, 16 hours, 17 hours, 18 hours, 19 hours, 20 hours, 21 

hours, 22 hours, 24 hours, etc.), wherein a portion of the dose is administered via a bolus 

intravenous injection, and the remaining dose is administered via a continuous intravenous 

infusion. 

[0034] This disclosure is also directed to a method of treating status epilepticus (e.g., a 

generalized convulsive status epilepticus, non-convulsive status epilepticus, early status 
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epilepticus, established status epilepticus, refractory status epilepticus, or super-refractory 

status epilepticus) in a subject comprising administering from about 500 mg to about 1200 

mg of ganaxolone parenterally (e.g., intravenously) for a time period from about 1 hour to 

8 hours (e.g., 2, 4, 5 or 6 hours) at a variable rate from about 10 mg/hr to about 150 mg/hr, 

from about 15 mg/hr to about 140 mg/hr, or from about 15 mg/hr to about 120 mg/hr, 

wherein the administration stops EEG seizure activity (e.g., continuous ictal discharges) in 

the subject. In some embodiments, ganaxolone is administered at a rate from about 50 

mg/hr to about 130 mg/hr. 

[0035] This disclosure is further directed in part to a method of treating a subject 

experiencing non-convulsive EEG seizures, the method comprising administering a 

therapeutically effective amount of ganaxolone to stop or reduce frequency of the non­

convulsive EEG seizures in the subject. In certain embodiments, the therapeutically 

effective amount of ganaxolone is the amount that provides and maintains a plasma 

concentration of ganaxolone from about 50 ng/ml to about 3500 ng/ml, from about 75 

ng/ml to about 3250 ng/ml, from about 100 ng/ml to about 3000 ng/ml, from about 125 

ng/ml to about 2750 ng/ml, from about 150 ng/ml to about 2500 ng/ml, from about 175 

ng/ml to about 2250 ng/ml, from about 200 ng/ml to about 2200 ng/ml, from about 250 

ng/ml to about 2150 ng/ml, from about 300 ng/ml to about 2100 ng/ml, from about 350 

ng/ml to about 2100 ng/ml, from about 400 ng/ml to about 2100 ng/ml, from about 450 

ng/ml to about 2100 ng/ml, or from about 500 ng/ml to about 1900 ng/ml in the subject. In 

some embodiments, a portion of the therapeutically effective amount is administered via a 

bolus intravenous injection, and the remaining portion of the therapeutically effective 

amount is administered via a continuous intravenous infusion. For example, when the 

subject weighs 40 kg, or more, in some embodiments, from about 5 mg to about 100 mg of 

ganaxolone is administered via the bolus intravenous injection, and the remainder of dose 
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is administered via an intravenous infusion at a rate greater than 10 mg/hour, 15 mg/hour, 

20 mg/hour, 25 mg/hour, 30 mg/hour, 35 mg/hour, 40 mg/hour, 45 mg/hour, 50 mg/hour, 

55 mg/hour, 60 mg/hour, 65 mg/hour, 70 mg/hour, 75 mg/hour, 80 mg/hour, or 85 

mg/hour for a time period from about 1 hour to about 120 hours (e.g., 2 hours, 3 hours, 4 

hours, 5 hours, 6 hours, 7 hours, 8 hours, 9 hours, 10 hours, 11 hours, 12 hours, etc.). 

[0036] This disclosure is also directed to a method of treating non-convulsive EEG 

seizures comprising administering intravenously a therapeutically effective dose of 

ganaxolone, or a portion thereof, to stop or reduce frequency of the non-convulsive EEG 

seizures in the subject over a time period from about 2 hours to about 120 hours, from 

about 2 hours to about 100 hours, from about 3 hours to about 100 hours, from about 4 

hours to about 100 hours, from about 4 hours to about 96 hours, from about 5 hours to 

about 96 hours, from about 6 hours to about 96 hours, from about 6 hours to about 90 

hours, from about 6 hours to about 88 hours, or from about 10 hours to 72 hours via a 

continuous intravenous infusion, wherein the intravenous infusion is started after (e.g .. , 

from about 1 second to about 1 hour, from about 1 second to about 45 minutes, from about 

1 second to about 30 minutes, from about 1 second to about 15 minutes, from about 1 

second to about 10 minutes, from about 1 second to about 5 minutes or from about 2 

seconds to about 3 minutes after the bolus dose) a bolus dose from about 5 mg to about 

100 mg is intravenously administered to the subject. 

[0037] This disclosure is further directed to a method of treating a subject experiencing 

non-convulsive EEG seizures comprising administering intravenously from about 450 mg 

to about 3000 mg ganaxolone over a time period from about 4 hours to about 120 hours at 

a rate greater than about 10 mg/hour, 15 mg/hour, 20 mg/hour, 25 mg/hour, or 30 

mg/hour. In some embodiments from about 2 mg to about 100 mg of ganaxolone is 

administered via the bolus intravenous injection, and the remainder of dose is administered 
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via a continuous intravenous infusion at a rate greater than 10 mg/hr, 15 mg/hour, 20 

mg/hr, 25 mg/hr, or 30 mg/hr for a time period from about 1 hour to about 120 hours. 

[0038] This disclosure is also directed to a method of treating status epilepticus (e.g., a 

generalized convulsive status epilepticus, non-convulsive status epilepticus, early status 

epilepticus, established status epilepticus, refractory status epilepticus, or super-refractory 

status epilepticus), comprising administering from about 450 mg to about 1000 mg of 

ganaxolone intravenously to a subject in need thereof for about 24 hours to about 120 

hours, and administering a dose of an additional antiepileptic drug during said 24 hours to 

about 120 hours. The additional antiepileptic drug may be selected from the group 

consisting benzodiazepines, phenytoin, fosphenytoin, valproic acid, phenobarbital, and/or 

levetiracetam. In certain embodiments, the antiepileptic drug is a benzodiazepine (e.g., 

diazepam, lorazepam, etc.). In some of these embodiments, administration of ganaxolone 

and the additional antiepileptic drug provides a synergistic effect. 

[0039] This disclosure is also directed to a method of treating Acute Repetitive Seizures 

(ARS) comprising administering a therapeutically effective amount of ganaxolone 

intravenously to a subject in need thereof. The therapeutically effective amount may 

comprise, e.g., from about 1 mg to about 1000 mg of ganaxolone and may be administered 

as one or more bolus doses, each bolus dose comprising from about 1 mg to about 50 mg, 

from about 1 mg to about 45 mg, from about 1 mg to about 40 mg, from about 2 mg to 

about 35 mg, from about 3 mg to about 30 mg, or from about 5 mg to about 30 mg and 

administered over about 1 to about 5 minutes. In some embodiments, the method further 

comprises administering, after the one or more bolus doses of ganaxolone, a continuous 

intravenous infusion of ganaxolone at a rate between about 5 mg/hour and about 130 

mg/hour (e.g., from about 5 mg/hour to about 85 mg/hour) for about 24 hours to about 120 

hours (e.g., for about 48 hours to about 96 hours), the continuous intravenous infusion 
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started at about the time of the bolus injection or a short time thereafter (e.g., within about 

30 min); and lowering the rate of intravenous infusion rate over about 10 hours to about 24 

hours (e.g., over 10 hours, about 12 hours, about 14 hours, about 16 hours, about 18 hours, 

or about 20 hours) before the continuous infusion is stopped. 

[0040] In certain embodiments, the methods of the invention further comprise 

administering one or more rescue bolus dose(s) of ganaxolone from about 1 mg to about 

50 mg, from about I mg to about 45 mg, from about 1 mg to about 40 mg, from about 2 

mg to about 35 mg, from about 3 mg to about 30 mg, or from about 5 mg to about 30 mg 

may be administered intravenously over about 1 to about 5 minutes during the intravenous 

infusion. The one or more rescue dose(s) may be administered, e.g., in the event there is 

seizure(s) (i.e., abnormal EEG activity) and/or convulsion(s) relapse. In some 

embodiments, one, two, three, four or five rescue doses are administered during the 

intravenous infusion. 

[0041] In certain embodiments, the methods of the invention comprise administering some 

or all of the doses of ganaxolone in the form of nanoparticles. 

3. BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] The drawings are not necessarily to scale or exhaustive. Instead, the emphasis is 

generally placed upon illustrating the principles of the inventions described herein. The 

accompanying drawings, which constitute a part of the specification, illustrate several 

embodiments consistent with the disclosure and, together with the description, serve to 

explain the principles of the disclosure. In the drawings: 

[0043] FIG. 1 depicts EEG and BIS changes of the Phase 1 clinical study of Example 1. 

The changes are consistent with sedative/anesthetic effects of ganaxolone. 

[0044] FIG. 2 is a graph showing predicted ganaxolone plasma concentration against 

time. 

\ \PH - 761996/110010 - 608493 vl 



Attorney Docket Number: 761996.110010 

26 

[0045] FIG. 3 is a graph showing predicted and actual ganaxolone plasma concentration 

against time for subject 004-101. The vertical line marks the time of seizure relapse. 

[0046] FIG. 4 is a snapshot of electroencephalography for subject 004-101. 

[0047] FIG. 5 is a graph showing predicted and actual ganaxolone plasma concentration 

against time for subject 004-102. The vertical line marks the beginning of the return of 

abnormal EEG activity that later required additional intervention. 

[0048] FIG. 6 is a snapshot electroencephalography for subject 004-102. 

[0049] FIG. 7 is a graph showing predicted and actual ganaxolone plasma concentration 

against time for subject 006-101. The vertical line marks the time of seizure relapse. 

[0050] FIG. 8 is a photograph of electroencephalography for subject 106-102. The 

vertical line marks the time of ganaxolone treatment initiation. 

[0051] FIG. 9 is a graph showing predicted and actual ganaxolone plasma concentration 

against time for subject 006-102. The vertical line marks the time of seizure relapse. 

[0052] FIG. 10 is a graph showing predicted and actual ganaxolone plasma concentration 

against time for subject 015-101. 

[0053] FIG. 11 is a snapshot of electroencephalography of Subject from eIND No. 

131,642. Seizures appear as dark areas, as indicated by the comments on the upper margin. 

[0054] FIG. 12 is a graph showing the time to SE cessation in low, medium, and high 

dose groups. The graph shows that the median for SE cessation in all dose groups was 5 

minutes. 

[0055] FIG. 13A is a graph showing the PK/PD relationship and rationale for the target 

dose. FIGs. 13B-13D are exemplary electroencephalograms (EEG) showing that acute 

maintenance of ganaxolone plasma concentrations 2: 500 ng/mL resulted in improved 

seizure control on EEG. 
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[0056] FIG. 14 is a graph depicting modeled PK curves for low, medium, and high dosing 

cohorts. 

[0057] FIG. 15 is a graph depicting percent change in EEG seizure burden in refractory 

SE patients administered IV ganaxolone in low, medium, and high dosing cohorts. 

4. DETAILED DESCRIPTION 

[0058] Effectively treating SE has been challenging, and conventional treatment protocols 

are not effective for many patients. About 50% of subjects fail to respond to treatment 

with first-line agents, and about 50% of such subjects also fail to respond to treatment with 

second-line agents, thus progressing to refractory SE. Approximately one third of 

refractory subjects die and another third recover, but with neurological or other deficits. 

There is clearly a need for improved methods for treating SE. 

[0059] The disclosure relates to a new method for treating SE. As exemplified and 

described herein, treatment according to the method provides rapid SE suppression, and 

also provides for continued suppression of SE. The method can be used to treat any form 

of SE, including generalized convulsive SE, non-convulsive SE, refractory SE, and super 

refractory SE. The method is particularly useful for treating refractory SE. The method can 

also be used to treat subjects that have failed first-line treatment, second-line treatment, 

and/or third-line treatment. 

[0060] SE presents as a prolong seizure for a period of at least 5 minutes or longer or 

seizures without recovery consciousness between seizures. Suppression of SE typically 

breaks the seizures (i.e., suppresses or reduces seizure activity). Clinically, suppression of 

SE can be reduction in seizure burden (i.e., the percent of time during which there is 

electrographic seizure activity). For instance, a clinician may consider a seizure burden 

less than 20% suppression of SE and/or a seizure burden that is at least 50% less than 
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during the 30 minutes prior to the initiation of treatment (i.e., intravenous bolus plus 

continuous intravenous infusion). 

[0061] The method described herein comprises administering to a subject a therapeutically 

effective amount of a neurosteroid (e.g., ganaxolone) as an intravenous bolus and a 

continuous intravenous infusion. The intravenous bolus of ganaxolone is administered in 

an amount that is sufficient to suppress SE. Typically, a neurosteroid (e.g. ganaxolone) 

plasma concentration of about 500 ng/ml to about 1000 ng/ml is sufficient to suppress SE. 

For example, to achieve a ganaxolone plasma concentration of about 500 ng/ml to about 

1000 ng/ml, about 30 mg bolus of ganaxolone can be administered. Treatment according 

to the method lasts for a treatment period, which includes a period during which the 

continuous intravenous infusion is administered to maintain the subject's serum 

concentration of neurosteroid (e.g., ganaxolone) at or about a target level (i.e., a target 

concentration period), and periods during which the subjects plasma concentration of 

neurosteroid ( e.g., ganaxolone) is allowed to or caused to fall below the target 

concentration, and a taper period during which the patient is weaned off the neurosteroid. 

[0062] The continuous intravenous infusion of neurosteroid ( e.g. ganaxolone) is 

administered for a target concentration period in an amount sufficient for continued 

suppression of SE. Continued suppression of SE is achieved when the continuous infusion 

maintains a plasma concentration of neurosteroid ( e.g. ganaxolone) of about 500 ng/ml or 

higher throughout the target concentration period. The target concentration period is 

typically at least about 8 hours or at least about 12 hours, although it is possible that the 

target concentration period can be at least about 4 hours in some subjects. During the 

target concentration period, the amount of neurosteroid (e.g. ganaxolone)administered to 

the subject (i.e., by the continuous intravenous infusion) can be increased or decreased to 

maintain continued suppression of SE, but is sufficient to maintain a plasma concentration 
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of ganaxolone in the subject of at least about 500 ng/ml for at least 4 hours, or preferably 

about 8 hours following the administration of the intravenous bolus and, optionally 

throughout the treatment period. Typically, the amount of ganaxolone administered by the 

continuous intravenous infusion is decreased over a period of about 24 hours from the 

initiation of the intravenous infusion. For instance, the amount of ganaxolone administered 

to the subject can be decreased about 2 hours after the initiation of the continuous 

intravenous infusion, and then about 10 hours to about 14 hours after infusion. 

Surprisingly, SE continues to be suppressed by the continuous intravenous infusion even 

though the amount of neurosteroid ( e.g. ganaxolone )administered during the continuous 

intravenous infusion is decreased during the treatment period. As a result, the method 

provide enhanced safety and efficacy with lower exposure to ganaxolone than was 

expected. During treatment the subject can be monitored for plasma concentration of 

neurosteroid (e.g. ganaxolone)and using EEG for seizure activity. If the subject appears to 

show signs of SE re-lapse, the amount of ganaxolone administered can be adjusted 

accordingly. For instance, an additional intravenous bolus can be provided or the amount 

of ganaxolone infused can be increased. The amount of neurosteroid ( e.g. 

ganaxolone)administered during infusion is typically adjusted by increasing or decreasing 

the infusion rate. 

[0063] The continuous intravenous infusion is generally administered concurrently with 

the administration of the intravenous bolus. Although, in some cases, the continuous 

intravenous infusion can be initiated before or after the intravenous bolus. 

[0064] The continuous intravenous infusion is typically followed by a taper period during 

which the subject is weaned off ganaxolone. During the taper period the continuous 

intravenous infusion of ganaxolone is systematically decreased, typically by reducing the 

amount of ganaxolone that is administered to the subject (e.g., by the continuous 
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intravenous infusion) by about one third every four hours until the subject no longer 

requires ganaxolone. 

[0065] Additional description of the method and guidance for the practice of the method 

are provided herein. For ease of presentation, further details and guidance are provided 

with respect to a preferred aspect using ganaxolone. It is intended that the further details 

and guidance also relate to treatment with other neurosteroids. 

a. Intravenous bolus 

[0066] The method for treating SE comprises administering to a subject in need thereof an 

intravenous bolus of ganaxolone in an amount sufficient to suppress SE, which typically is 

an amount sufficient to produce a ganaxolone plasma concentration of at least about 500 

ng/ml to about 1000 ng/ml. Typically the intravenous bolus results in a ganaxolone plasma 

concentration of about 750 ng/ml to about 1000 ng/ml, and more typically about 1000 

ng/ml. 

[0067] For example, the intravenous bolus of ganaxolone can include an amount of 

ganaxolone that is sufficient to achieve a ganaxolone plasma concentration of at least 

about 500 ng/ml, about 525 ng/ml, about 550 ng/ml, about 575 ng/ml, about 600 ng/ml, 

about 625 ng/ml, about 650 ng/ml, about 675 ng/ml, about 700 ng/ml, about 725 ng/ml, 

about 750 ng/ml, about 775 ng/ml, about 800 ng/ml, about 825 ng/ml, about 850 ng/ml, 

about 875 ng/ml, about 900 ng/ml, about 925 ng/ml, about 950 ng/ml, about 975 ng/ml, 

about 1000 ng/ml, about 1025 ng/ml, about 1050 ng/ml, about 1075 ng/ml, or about 1100 

ng/ml. Preferably, the intravenous bolus achieves a ganaxolone plasma concentration of at 

least about 500 ng/ml to about 1000 ng/ml. 

[0068] While a ganaxolone plasma concentration of at least about 500 ng/ml to about 

1000 ng/ml is preferable to suppress SE, there can be some variability based on, for 

example a differences in subjects' weight, metabolism, age, duration of SE and/or severity 
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of SE. Accordingly, a skilled clinician will understand that lower exposure to ganaxolone, 

such as a plasma concentration of at least about 425 ng/ml, at least about 450 ng/ml, at 

least about 475 ng/ml, could suppress SE in some SE patients. However, it is preferred 

that the bolus delivers an amount of ganaxolone that is sufficient to achieve a plasma 

concentration of ganaxolone of about 1000 ng/ml. A plasma concentration of ganaxolone 

above about 1000 ng/ml can induce anesthesia in a subject, which is generally not an 

intended effect or desired outcome of the methods described herein. Preferably, the 

intravenous bolus of ganaxolone results in minimal or no anesthetic effects. For example, 

preferably, the amount of ganaxolone administered does not result in loss of 

consciousness, does not result in paralysis, and/or does not cause deep sedation. 

Preferably, treatment in accordance with the methods described herein does not require the 

subject to undergo controlled ventilation and/or endotracheal intubation. 

[0069] In some instances, a plasma concentration of about 1005 ng/ml, about 1010 ng/ml, 

1020 ng/ml, 1030 ng/ml, 1040 ng/ml, 1050 ng/ml, 1060 ng/ml, 1070 ng/ml, 1080 ng/ml, 

can be achieved to suppress SE without resulting in anesthesia. In other instances, a 

ganaxolone plasma concentration that is greater than 1000 ng/ml by about 1 %, about 2%, 

about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 9%, about 10%, 

about 11 %, about 12%, about 13%, about 14%, or about 15% can be sufficient to 

suppress SE without resulting in anesthesia. 

[0070] The intravenous bolus of ganaxolone can be administered (i.e., infused) into the 

subject at an amount of about 1 mg, about 2 mg, about 3 mg, about 4 mg/hr, about 5 mg, 

about 6 mg, about 7 mg, about 8 mg, about 9 mg, about 10 mg, about 11 mg, about 12 mg, 

about 13 mg/, about 14 mg, about 15 mg, about 16 mg, about 1 7 mg, about 18 mg, about 

19 mg, about 20 mg, about 21 mg, about 22 mg, about 23 mg, about 24 mg, about 25 mg, 

about 26 mg, about 27 mg, about 28 mg, about 29 mg, about 30 mg, about 31 mg, about 
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32 mg, about 33 mg, about 34 mg, about 35 mg, about 36 mg, about 37 mg, about 38 mg, 

about 39 mg, about 40 mg, about 45 mg, about 50 mg, about 55 mg, about 60 mg, about 

65 mg, about 70 mg, about 75 mg, about 80 mg, about 85 mg, about 90 mg, about 95 mg, 

or about 100 mg. Preferably, about 30 mg of ganaxolone is infused into the subject during 

the intravenous bolus. 

[0071] In subjects weighing less than about 40 kg, about 0.10 mg/kg, about 0.11 mg/kg, 

about 0.12 mg/kg, about 0.13 mg/kg, about 0.14 mg/kg, about 0.15 mg/kg, about 0.16 

mg/kg, about 0.17 mg/kg, about 0.18 mg/kg, about 0.19 mg/kg, about 0.20 mg/kg, about 

0.21 mg/kg, about 0.22 mg/kg, about 0.23 mg/kgr, about 0.24 mg/kg, about 0.25 mg/kg, 

about 0.26 mg/kg, about 0.27 mg/kg, about 0.28 mg/kg, about 0.29 mg/kg, about 0.30 

mg/kg, about 0.31 mg/kg, about 0.32 mg/kg, about 0.33 mg/kg, about 0.34 mg/kg, about 

0.35 mg/kg, about 0.36 mg/kg, about 0.37 mg/kg, about 0.38 mg/kg, about 0.39 mg/kg, 

about 0.40 mg/kg, about 0.41 mg/kg, about 0.42 mg/kg, about 0.43 mg/kg, about 0.44 

mg/kg, about 0.45 mg/kg, about 0.46 mg/kg, about 0.47 mg/kg, about 0.48 mg/kg, about 

0.49 mg/kg, about 0.5 mg/kg, about 0.51 mg/kg, about 0.52 mg/kg, about 0.53 mg/kg, 

about 0.54 mg/kg, about 0.55 mg/kg, about 0.56 mg/kg, about 0.57 mg/kg, about 0.58 

mg/kg, about 0.59 mg/kg, about 0.60 mg/kg, about 0.61 mg/kg, about 0.62 mg/kg, about 

0.63 mg/kg, about 0.64 mg/kg, about 0.65 mg/kg, about 0.66 mg/kg, about 0.67 mg/kg, 

about 0.68 mg/kg, about 0.69 mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.80 

mg/kg, about 0.85 mg/kg, about 0.90 mg/kg, about 0.95 mg/kg of ganaxolone can be 

infused into the subject during the intravenous bolus. Preferably, about 0.43 mg/kg of 

ganaxolone is infused into the subject during the intravenous bolus. 

[0072] The intravenous bolus can be administered to the subject for any desired period of 

time and is typically administered from about 1 minute to about 10 minutes, such as, from 

about 1 minute to about 5 minutes, about 1 minute to about 4 minutes, about 1 minute to 
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about 3 minutes, about 1 minute to about 2 minutes, about 2 minutes to about 5 minutes, 

about 2 minutes to about 4 minutes, about 2 minutes to about 3 minutes, about 3 minutes 

to about 5 minutes, or about 3 minutes to about 4 minutes. The intravenous bolus can 

preferably be administered to the subject for about 1 minute, about 2 minutes, about 3 

minutes, or about 5 minutes. More preferably, the intravenous bolus is administered to the 

subject for about 3 minutes. 

[0073] In instances when a ganaxolone plasma concentration of at least about 500 ng/ml is 

not achieved after the intravenous bolus of ganaxolone, the subject may be administered 

an additional intravenous bolus of ganaxolone to achieve a ganaxolone plasma 

concentration of at least about 500 ng/ml, and preferably about 1000 ng/ml. 

b. Continuous intravenous infusion 

[0074] The continuous intravenous infusion of ganaxolone is administered periprocedural 

with the intravenous bolus. For instance, the continuous intravenous infusion can be 

initiated concurrently with the administration of the intravenous bolus. Alternatively, the 

continuous intravenous infusion can be initiated before or after the administration of the 

intravenous bolus. Typically, the intravenous infusion and continuous intravenous infusion 

is administered from the same ganaxolone source ( e.g., and intravenous bag connect to IV 

line) and are initiated concurrently. The continuous intravenous infusion of ganaxolone is 

administered in an amount to continue SE suppression throughout the treatment period and 

beyond. The continuous intravenous infusion of ganaxolone provides durable suppression 

of SE that lasts preferably through the treatment period, preferably through the taper 

period, preferably after the taper period, and preferably post-treatment. 

[0075] In embodiments, the continuous intravenous infusion of ganaxolone achieves 

suppression of SE for at least 1 hour, at least 2 hours, at least 3 hours, at least 4 hours, at 

least 5 hours, at least 6 hours at least 7 hours, at least 8 hours, at least 9 hours, at least 10 
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hours, at least 11 hours, at least 12 hours, at least 1 day, at least 2 days, at least 3 days, at 

least 4 days, at least 5 days, at least 6 days, at least 7 days or longer post-treatment. In 

embodiments, the continuous intravenous infusion of ganaxolone achieves suppression of 

SE for at least 1 week, at least 2 weeks, at least 3 weeks, at least 4 weeks, at least 5 weeks, 

at least 6 weeks, at least 7 weeks, at least 8 weeks, at least 9 weeks, at least 10 weeks, at 

least 11 weeks, at least 12 weeks or longer post-treatment. In embodiments, the continuous 

intravenous infusion of ganaxolone achieves suppression of SE for at least 1 month, at 

least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6 months, at 

least 7 months, at least 8 months, at least 9 months, at least 10 months, at least 11 months, 

at least 12 months or longer post-treatment. 

[0076] Continued SE suppression is achieved by administering to the subject a continuous 

intravenous infusion in an amount sufficient to produce a ganaxolone plasma 

concentration of at least about 500 ng/ml for a target concentration period, which typically 

is at least about 4 hours, or preferably at least about 8 hours or at least about 12 hours 

following the administration of the intravenous bolus, and optionally throughout the 

treatment period. In practice, the patient's plasma concentration of ganaxolone can be 

monitored and the amount of ganaxolone that is infused can be adjusted or titrated to 

maintain a plasma concentration of at least about 500 ng/ml throughout the treatment 

period. A ganaxolone plasma concentration of at least about 500 ng/ml period, for 

example for about 4 hours, about 5 hours about 6 hours, about 7 hours, about 8 hours, 

about 9 hours, about 10 hours, about 11 hours, about 12 hours or longer can achieve 

continued SE suppression. 

[0077] The continuous intravenous infusion of ganaxolone can be administered to the 

subject in an amount to achieve a ganaxolone plasma concentration of about 500 ng/ml to 
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about 1000 ng/ml for at least 4 hours, and preferably at least about 8 hours or at least about 

12 hours. 

[0078] While a plasma concentration of at least about 500 ng/ml is preferable for 

continued SE suppression, there can be some variability based on, for example, differences 

in subjects' weight, metabolism, age, duration of SE and/or severity of SE. Accordingly, a 

skilled clinician will understand that, for example, a ganaxolone plasma concentration of 

at least about 425 ng/ml, at least about 450 ng/ml, at least about 475 ng/ml can be 

sufficient for continued SE suppression in some SE subjects. A ganaxolone plasma 

concentration less than 400 ng/ml or less than 500 ng/mL will typically not be sufficient 

for continued SE suppression. In embodiments, the continuous intravenous infusion of 

ganaxolone achieves a ganaxolone plasma concentration of about 425 ng/ml, about 450 

ng/ml, about 475 ng/ml, about 500 ng/ml, about 525 ng/ml, about 550 ng/ml, about 575 

ng/ml, about 600 ng/ml, about 625 ng/ml, about 650 ng/ml, about 675 ng/ml, about 700 

ng/ml, about 725 ng/ml, about 750 ng/ml, about 775 ng/ml, about 800 ng/ml, about 825 

ng/ml, about 850 ng/ml, about 875 ng/ml, about 900 ng/ml, about 925 ng/ml, about 950 

ng/ml, about 975 ng/ml, about 1000 ng/ml, about 1025 ng/ml, about 1050 ng/ml, about 

1075 ng/ml, or about 1100 ng/ml. Preferably, a ganaxolone plasma concentration of about 

500 ng/ml to about 1000 ng/ml is desired. 

[0079] A plasma concentration of ganaxolone above about 1000 ng/ml can induce 

anesthesia in a subject, which is generally not an intended effect or desired outcome of the 

methods described herein. Preferably, the continuous intravenous infusion of ganaxolone 

results in minimal or no anesthetic effects. For example, preferably, the amount of 

ganaxolone administered does not result in loss of consciousness, does not result in 

paralysis, and/or does not cause deep sedation. Preferably, treatment in accordance with 
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the methods described herein does not require the subject to undergo controlled ventilation 

and/or endotracheal intubation. 

[0080] In some instances, a ganaxolone plasma concentration of about 1005 ng/ml, about 

1010 ng/ml, 1020 ng/ml, 1030 ng/ml, 1040 ng/ml, 1050 ng/ml, 1060 ng/ml, 1070 ng/ml, 

1080 ng/ml, can result in continued SE suppression without causing anesthesia. In 

instances, a ganaxolone plasma concentration less than about 1 %, less than about 2%, less 

than about 3%, less than about 4%, less than about 5%, less than about 6%, less than about 

7%, less than about 8%, less than about 9%, less than about 10%, less than about 11 %, 

less than about 12%, less than about 13%, less than about 14%, or less than about 15% of 

500 ng/ml can be sufficient to suppress SE. In other instances, a ganaxolone plasma 

concentration greater about 1 %, than about 2%, bout 3%, about 4%, about 5%, about 6%, 

about 7%, about 8%, about 9%, about 10%, about 11%, about 12%, about 13%, about 

14%, or about 15% of 1000 ng/ml can be sufficient for continued SE suppression without 

resulting in anesthesia. 

[0081] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased over the continuous intravenous infusion treatment 

period. In instances, the continuous intravenous infusion can be decreased over a period of 

about 24 hours from the initiation of the intravenous infusion. For example, the amount of 

ganaxolone administered to the subject per hour by continuous intravenous infusion can be 

decreased about 1 hour, about 1.5 hours, about 2 hours, about 2.5 hours, about 3 hours, 

about 3.5 hours, about 4 hours, about 4.5 hours, about 5 hours, about 6 hours, about 7 

hours, about 8 hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 

14 hours, about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, 

about 20 hours, about 21 hours, about 22 hours, about 23 hours, or about 24 hours after the 

initiation of the continuous intravenous infusion. 
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[0082] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased or further decreased at one or more periods over the 

continuous intravenous infusion treatment period. For example, the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion can be decreased 

at one interval, two intervals, three intervals, four intervals, five intervals or more during 

the continuous intravenous infusion treatment period. In the methods provided herein, the 

amount of ganaxolone administered to the subject per hour by continuous intravenous 

infusion is preferably decreased at two time intervals over about 24 hours from the 

initiation of the continuous intravenous infusion. 

[0083] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be deceased or further decreased between about 1 hours to about 

5 hours, about 1 hour to about 4 hours, about 1 hour to about 3 hours, about 2 hours to 

about 3 hours, about 2 hours to about 4 hours, about 2 hours to about 4 hours, about 2 

hours to about 5 hours, about 3 hours to about 4 hours, about 4 hours to about 5 hours after 

the initiation of the continuous intravenous infusion. The amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is preferably 

decreased about 2 hours after the initiation of the continuous intravenous infusion. 

[0084] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased or further decreased about 8 hours to about 16 

hours, about 8 hours to about 15 hours, about 8 hours to about 14 hours, about 8 hours to 

about 13 hours, about 8 hours to about 12 hours, about 8 hours to about 11 hours, about 8 

hours to about 10 hours, about 9 hours to about 16 hours, about 9 hours to about 15 hours, 

about 9 hours to about 14 hours, about 9 hours to about 13 hours, about 9 hours to about 

12 hours, about 9 hours to about 11 hours, about 9 hours to about 10 hours, about 10 hours 

to 16 hours, about 10 hours to about 15 hours, about 10 hours to about 14 hours, about 10 
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hours to about 13 hours, about 10 hours to about 12 hours, about 10 hours to about 11 

hours after the initiation of the continuous intravenous infusion. The amount of 

ganaxolone administered to the subject per hour by continuous intravenous infusion is 

preferably decreased at about 10 hours to about 14 hours after the initiation of the 

continuous intravenous infusion. More specifically, the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased at 

about 12 hours after the initiation of the continuous intravenous infusion. 

[0085] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased between about 1 hours to about 5 hours, about 1 

hour to about 4 hours, about 1 hour to about 3 hours, about 2 hours to about 3 hours, about 

2 hours to about 4 hours, about 2 hours to about 4 hours, about 2 hours to about 5 hours, 

about 3 hours to about 4 hours, about 4 hours to about 5 hours after the initiation of the 

continuous intravenous infusion, and then about 8 hours to about 16 hours, about 8 hours 

to about 15 hours, about 8 hours to about 14 hours, about 8 hours to about 13 hours, about 

8 hours to about 12 hours, about 8 hours to about 11 hours, about 8 hours to about 10 

hours, about 9 hours to about 16 hours, about 9 hours to about 15 hours, about 9 hours to 

about 14 hours, about 9 hours to about 13 hours, about 9 hours to about 12 hours, about 9 

hours to about 11 hours, about 9 hours to about 10 hours, about 10 hours to 16 hours, 

about 10 hours to about 15 hours, about 10 hours to about 14 hours, about 10 hours to 

about 13 hours, about 10 hours to about 12 hours, about 10 hours to about 11 hours after 

the initiation of the continuous intravenous infusion. 

[0086] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion is preferably decreased at about 2 hours after the initiation of the 

continuous intravenous infusion, and then about 10 hours to about 14 hours after the 

initiation of the continuous intravenous infusion. 
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[0087] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased by about 40%, about 45%, about 50%, about 55%, 

about 65%, about 75%, about 80%, about 85%, or about 90% relative to the amount 

administered per hour at the initiation of the continuous intravenous infusion. 

[0088] In embodiments, the amount of ganaxolone administered to the subject per hour by 

continuous intravenous infusion can be decreased by about 40%, about 45%, about 50%, 

about 55%, about 65%, about 75%, about 80%, about 85%, or about 90%, relative to the 

amount administered per hour at the initiation of the continuous intravenous infusion, 

about 1 hour, about 1.5 hours, about 2 hours, about 2.5 hours, about 3 hours, about 3.5 

hours, about 4 hours, about 4.5 hours, about 5 hours, about 6 hours, about 7 hours, about 8 

hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 14 hours, 

about 15 hours, about 16 hours, about 1 7 hours, about 18 hours, about 19 hours, about 20 

hours, about 21 hours, about 22 hours, about 23 hours, or about 24 hours after the 

initiation of the continuous intravenous infusion. 

[0089] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased by about 40%, about 45%, about 50%, about 55%, 

or about 60% relative to the amount administered per hour at the initiation of the 

continuous intravenous infusion, about 1 hour to about 5 hours after the initiation of the 

continuous intravenous infusion. The amount of ganaxolone administered to the subject 

per hour by continuous intravenous is preferably decreased by about 50%, relative to the 

amount administered per hour at the initiation of the continuous intravenous infusion, 

about 2 hours after the initiation of the continuous intravenous infusion. 

[0090] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased by about 50%, about 55%, about 60%, about 65%, 

about 70%, about 75%, about 80%, or about 85% relative to the amount administered per 
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hour at the initiation of the continuous intravenous infusion, about 10 hours to about 14 

hours after the initiation of the continuous intravenous infusion. The amount of 

ganaxolone administered to the subject per hour by continuous intravenous infusion is 

preferably decreased by about 75%, relative to the amount administered per hour at the 

initiation of the continuous intravenous infusion, about 10 hours after the initiation of the 

continuous intravenous infusion. 

[0091] The continuous intravenous infusion comprises infusing into the subject about 10 

mg, about 15 mg, about 20 mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, 

about 45 mg, about 50 mg, about 60 mg, about 65 mg, about 70 mg, about 80 mg, about 

85 mg, about 90 mg, about 95 mg, or about 100 mg of ganaxolone per hour during the 

continuous intravenous infusion. Preferably, the continuous intravenous infusion 

comprises infusing into the subject about 20 mg of ganaxolone per hour to about 80 mg of 

ganaxolone per hour during the continuous infusion treatment period. 

[0092] In embodiments, about 70 mg, about 71 mg, about 72 mg, about 73 mg, about 74 

mg, about 75 mg, about 76 mg, about 77 mg, about 78 mg, about 79 mg, about 80 mg, 

about 81 mg, about 82 mg, about 83 mg, about 84 mg, about 85 mg, about 86 mg, about 

87 mg, or about 89 mg, about 90 mg of ganaxolone are infused into the subject at the 

initiation of the continuous intravenous infusion. About 80 mg of ganaxolone per hour is 

preferably infused into the subject at the initiation of the continuous intravenous infusion. 

The amount of ganaxolone can then be decreased to about 60 mg, about 55 mg, about 40 

mg, about 35 mg, about 30 mg, about 25 mg, about 20 mg, about 15 mg, or about 10 mg. 

Preferably the amount of ganaxolone is decreased to about 40 mg of ganaxolone and then 

about 20 mg of ganaxolone during the treatment period. 

In embodiments, about 40 mg of ganaxolone per hour is administered to the subject by 

continuous intravenous infusion starting about 2 hours after initiation of the continuous 
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intravenous infusion and for about 6 hours to about 10 hours thereafter. In embodiments, 

about 20 mg of ganaxolone per hour is administered to the subject by continuous 

intravenous infusion starting about 12 hours after initiation of the continuous intravenous 

infusion and for about 12 hours to about 24 hours thereafter. If desired or medically 

indicated, the amount of ganaxolone infused into the subject by continuous intravenous 

infusion can be increased up to about 45 mg of ganaxolone per hour starting about 24 

hours after initiation and for up to about 12 hours thereafter. In general, the amount of 

ganaxolone administered to the subject by continuous intravenous infusion does not 

exceed 45 mg ganaxolone per hour. 

[0093] The amount of ganaxolone administered to the subject per hour by continuous 

intravenous infusion can be decreased or increased by increasing or decreasing the rate of 

infusion. The rate of infusion will generally vary between about 5 mg/hour of ganaxolone 

to about 130 mg/hour of ganaxolone, depending on clinical response and safety. In certain 

embodiments, the rate of administration is from about 5 mg/hour to about 90 mg/hour. 

[0094] The treatment period of the continuous intravenous infusion can be for a period of 

at least 4 hours, at least 5 hours, at least 6 hours, at least 7 hours, at least 8 hours, at least 9 

hours, at least 10 hours, at least 11 hours, at least 12 hours, at least 13 hours, at least 14 

hours, at least 15 hours, at least 16 hours, at least 1 7 hours, at least 18 hours, at least 19 

hours, at least 20 hours, at least 21 hours, at least 22 hours, at least 23 hours, at least 24 

hours, at least 25 hours, at least 26 hours, at least 27 hours, at least 28 hours, at least 29 

hours, at least 30 hours, at least 31 hours, at least 32 hours, at least 33 hours, at least 34 

hours, at least 35 hours, at least 36 hours, at least 37 hours, at least 38 hours, at least 39 

hours, at least 40 hours after the initiation of the continuous intravenous infusion. A 

preferred continuous intravenous infusion period is for a period of about 8 hours to about 

36 hours after the initiation of the continuous intravenous infusion. Generally, the 
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continuous intravenous infusion is a period of about 36 hours but can be longer, such as 

for about 48 hours, about 72 hours, or about 96 hours. 

[0095] During continuous intravenous infusion of ganaxolone, one or more additional 

intravenous bolus of ganaxolone can be administered to a subject that shows signs of SE 

re-lapse or experiences SE re-lapse. Electroencephalogram (EEG) can be used to detect 

signs of SE re-lapse. Plasma concentration of ganaxolone can alternatively or in 

combination with EEG be used to detect signs of SE re-lapse or a subject that experiences 

SE re-lapse. For example, a ganaxolone plasma concentration below 400 ng/ml can 

suggest that the subject is likely to re-lapse. 

[0096] One or more additional intravenous bolus of ganaxolone from about 1 mg to about 

100 mg, from about 1 mg to about 90 mg, about 1 mg to about 80 mg, about 2 mg to about 

75 mg, from about 3 mg to about 70 mg, from about 5 mg to about 60 mg, from about 5 

mg to about 50 mg, from about 5 mg to about 45 mg, or from about 5 mg to about 35 mg 

may be administered intravenously over about 1 to about 5 minutes, e.g., in the event there 

is seizure(s) (i.e., abnormal EEG activity) and/or convulsion(s) relapse. 

[0097] The additional intravenous bolus of ganaxolone can be infused into the subject at 

an amount of about 1 mg/hr, about 2 mg/hr, about 3 mg/hr, about 4 mg/hr, about 5 mg/hr, 

about 6 mg/hr, about 7 mg/hr, about 8 mg/hr, about 9 mg/hr, about 10 mg/hr, about 11 

mg/hr, about 12 mg/hr, about 13 mg/hr, about 14 mg/hr, about 15 mg/hr, about 16 mg/hr, 

about 17 mg/hr, about 18 mg/hr, about 19 mg/hr, about 20 mg/hr, about 21 mg/hr, about 

22 mg/hr, about 23 mg/hr, about 24 mg/hr, about 25 mg/hr, about 26 mg/hr, about 27 

mg/hr, about 28 mg/hr, about 29 mg/hr, about 30 mg/hr, about 31 mg/hr, about 32 mg/hr, 

about 33 mg/hr, about 34 mg/hr, about 35 mg/hr, about 36 mg/hr, about 37 mg/hr, about 

38 mg/hr, about 39 mg/hr, about 40 mg/hr, about 45 mg/hr, about 50 mg/hr, about 55 

mg/hr, about 60 mg/hr, about 65 mg/hr, about 70 mg/hr, about 75 mg/hr, about 80 mg/hr, 
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about 85 mg/hr, about 90 mg/hr, about 95 mg/hr, or about 100 mg/hr of ganaxolone per 

hour prior to seizure re-lapse or upon detection of seizure re-lapse over a period of about 1 

minute to about 5 minutes. 

c. Taper period 

[0098] The method for treating SE can further comprise continuing to administer to a 

subject in need thereof the continuous intravenous infusion for a taper period. The taper 

period follows the target concentration period. Generally, the taper period immediately 

follows the continuous intravenous infusion treatment period. Although, in some cases, the 

taper period can immediately follow the target concentration period. When the continuous 

intravenous has a treatment period of about 36 hours or longer (i.e., 8 hours, about 72 

hours, or about 96 hours), the taper period starts immediately after the treatment period. 

[0099] During the taper period the amount of ganaxolone administered to the subject per 

hour is reduced by about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, 

about 35%, about 40%, about 50% or more about every 1 hour, about 2 hours, about 3 

hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours, about 9 

hours, about 10 hours, about 11 hours, or about 12 hours until the subject is weaned off 

ganaxolone. 

[0100] During the taper period the amount of ganaxolone administered to the subject per 

hour is reduced by about one third about every 1 hour, about 2 hours, about 3 hours, about 

4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours, about 9 hours, about 

10 hours, about 11 hours, or about 12 hours. Preferably, during the taper period the 

amount of ganaxolone administered to the subject per hour is reduced by about one third 

about every four hours. 

[0101] The taper period can be for a period of at least about 1 hour, at least about 2 hours, 

at least about 3 hours, at least about 4 hours, at least about 5 hours, at least about 6 hours, 
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at least about 7 hours, at least about 8 hours, at least about 9 hours, at least about 10 hours, 

at least about 11 hours, at least about 12 hours, at least about 13 hours, at least about 14 

hours, at least about 15 hours, at least about 16 hours, at least about 17 hours, at least 

about 18 hours, at least about 19 hours, at least about 20 hours, at least about 21 hours, at 

least about 22 hours, at least about 23 hours, at least about 24 hours, at least about 25 

hours, at least about 26 hours, at least about 27 hours, at least about 28 hours, at least 

about 29 hours, at least about 30 hours, at least about 32 hours, at least about 36 hours, at 

least about 48 hours, at least about 72 hours, at least about 96 hours, or longer until the 

subject is weaned off ganaxolone. 

[0102] As an alternative, the continuous intravenous infusion can be stopped, and oral 

ganaxolone can be administered to the subject. Oral ganaxolone can be used in place of 

the taper period to maintain a ganaxolone serum concentration of about 200 ng/ml to about 

400 ng/ml. 

[0103] In certain embodiments, the methods disclosed herein further comprise, after 

stopping the continuous intravenous infusion of ganaxolone, orally administering 

ganaxolone to the subject. The oral daily dose of ganaxolone may be, e.g., from about 200 

mg to about 3000 mg, from about 400 mg to about 2000 mg, from about 600 mg to about 

1900 mg, or from about 900 mg to about 1800 mg, and may be administered in an oral 

capsule, oral suspension or an oral tablet. In certain embodiments, the oral daily dose of 

ganaxolone may be, e.g., from about 200 mg to about 2000 mg, from about 400 mg to 

about 1500 mg, from about 400 mg to about 1250 mg, or from about 400 mg to about 

1000 mg, and may be administered in an oral capsule, oral suspension or an oral tablet. 

The oral administration may continue, e.g., for about 7 days, 14 days, 21 days, 28 days or 

longer. 
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[0104] In certain embodiments, one or more oral doses of ganaxolone are administered 

before or after the continuous intravenous infusion or intravenous doses of ganaxolone. 

The oral daily dose of ganaxolone may be, e.g., from about 200 mg to about 3000 mg, 

from about 400 mg to about 2000 mg, from about 600 mg to about 1900 mg, or from 

about 900 mg to about 1800 mg, and may be administered in an oral capsule, oral 

suspension or an oral tablet. In certain embodiments, the oral daily dose of ganaxolone 

may be, e.g., from about 200 mg to about 2000 mg, from about 400 mg to about 1500 mg, 

from about 400 mg to about 1250 mg, or from about 400 mg to about 1000 mg, and may 

be administered in an oral capsule, oral suspension or an oral tablet. The oral 

administration may continue, e.g., for about 7 days, 14 days, 21 days, 28 days or longer. 

[0105] The methods of the present invention encompass, e.g., administration of one or 

more intravenous bolus of ganaxolone, followed by administration ganaxolone via an 

continuous intravenous infusion; administration of one or more intravenous bolus of 

ganaxolone, followed by administration ganaxolone via a continuous intravenous infusion; 

and followed by administration of ganaxolone orally, e.g., in an oral capsule, an oral 

tablet, an oral suspension, or an oral solution; administration of ganaxolone orally, e.g., in 

an oral capsule, an oral tablet, an oral suspension or an oral solution, followed by 

administration of ganaxolone via a continuous intravenous infusion; administration of 

ganaxolone orally, e.g., in an oral capsule, an oral tablet, an oral suspension or an oral 

solution, followed by administration of ganaxolone via a continuous intravenous infusion, 

wherein one or more intravenous bolus of ganaxolone is administered during the 

intravenous infusion; administration of ganaxolone orally, e.g., in an oral capsule, an oral 

tablet, an oral suspension or an oral solution, followed by administration of ganaxolone via 

one or more intravenous bolus of ganaxolone, and followed by administration of 

ganaxolone via a continuous intravenous infusion; administration of ganaxolone orally, 
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e.g., in an oral capsule, an oral tablet, an oral suspension or an oral solution, followed by 

administration of ganaxolone via one or more intravenous bolus injection(s), followed by 

administration of ganaxolone via a continuous intravenous infusion, and followed by 

administration of ganaxolone orally, e.g., in an oral capsule, an oral tablet, an oral 

suspension or an oral solution, etc. 

c. Additional details and Guidance for Practicing the Method 

[0106] The amount of ganaxolone administered intravenously in the methods of the 

present invention may vary, e.g., from about 0.25 mg to about 3000 mg (e.g., about I mg, 

2 mg, 3 mg, 4 mg, 5, mg, 7.5 mg, 10 mg, 15 mg, 20 mg, 25 mg, 30 mg, 35 mg, 40 mg, 45 

mg, 50 mg, 55 mg, 60 mg, 65 mg, 70 mg, 75 mg, 80 mg, 85 mg, 90 mg, 95 mg, 100 mg, 

110 mg, 120 mg, 130 mg, 140 mg, 150 mg, 160 mg, 170 mg, 180 mg, 190 mg, 200 mg, 

220 mg, 240 mg, 250 mg, 260 mg, 270 mg, 280 mg, 290 mg, 300 mg, 325 mg, 350 mg, 

375 mg, 400 mg, 425 mg, 450 mg, 475 mg, 500 mg, 525 mg, 550 mg, 575 mg, 600 mg, 

625 mg, 650 mg, 675 mg, 700 mg, 725 mg, 725 mg, 750 mg, 775 mg, 800 mg, 850 mg, 

900 mg, 950 mg, 1000 mg, etc.). 

[0107] The total daily dose of ganaxolone administered in the methods of the present 

invention may vary from about 450 mg to about 1000 mg. In certain embodiments, the 

total daily dose of ganaxolone is from about 500 mg to about 900 mg, from about 500 mg 

to about 875 mg, from about 525 mg to about 875 mg, from about 525 mg to about 850 

mg, from about 525 mg to about 825 mg, from about 525 mg to about 800 mg, from about 

525 mg to about 775 mg, from about 525 mg to about 750 mg, or from about 525 mg to 

about 725 mg. 

[0108] In certain embodiments, the amount of ganaxolone administered is based on the 

subject's weight. A subject weighing less than 40 kg, may receive a bolus dose from about 

0.07 mg/kg to about 1.43 mg/kg (e.g., from about 0.125 mg/kg to about 0.4 mg/kg) (over I 
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to 5 minutes); and, thereafter, a continuous infusion at a rate from about 0.8 mg/kg/hour to 

about 2 mg/kg/hour for about 1 to 3 hours; and, thereafter, a continuous infusion at a rate 

from about 0.6 mg/kg/hour to about 1 mg/hr for about 4 to 8 hours; and, thereafter, at a 

rate from about 0.15 mg/kg/hour to about 0.4 mg/kg/hour for 13 to 19 hours. At the end of 

the 24 hours of continuous infusion, the infusion rate may be increased to, e.g., a rate from 

about 0.2 mg/kg/hour to about 0.6 hour for 24 to 48 hours or 24 to 96 hours. The dose may 

then be tampered by 10 to 25% every 6 hours and then discontinued. In some 

embodiments, the dose is reduced by about 25% every 6 hours (75%, 50%, and 25%) and 

then discontinued. In some embodiments, the taper is from 12 to 24 hours. 

[0109] A subject weighing 40 kg or more, may receive a bolus dose from about 5 mg to 

about 100 mg ( over about 1 to 5 minutes), and then a continuous infusion from about 60 

mg/hour to about 160 mg/hour for 1 to 4 hours; followed by a continuous infusion rate 

from about 20 mg/hour to about 140 mg/hour for 4 to 8 hours; and, thereafter, at a rate 

from about 10 mg/hour to about 120 mg/hour for 12 to 19 hours. At the end of the first 24 

hours of continuous infusion, the infusion rate may be increased for 24 to 48 hours or 24 

to 96 hours. The dose may then be tampered by 10 to 25% every 6 hours and then 

discontinued. In some embodiments, the dose is reduced by about 25% every 6 hours 

(75%, 50%, and 25%) and then discontinued. In some embodiments, the taper is from 12 

to 24 hours. 

[0110] In certain embodiments, the methods of the invention comprise administering some 

or all of the doses of ganaxolone in the form of nanoparticles. Preparation and 

compositions of the exemplary nanoparticles are described in the Formulation section 

below. 

[0111] In the embodiments, where the subject receives the drug for less than 2 hours or 

progresses to an IV anesthetic drug (a 3rd line treatment) for seizure suppression, tapering 
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of the dose is not required, and the methods of the invention do not comprise a tapering 

step. 

[0112] In some methods of the invention, ganaxolone dose, or a portion thereof, is 

administered through a dedicated (peripheral or central) IV line. 

[0113] The duration of treatment may vary, e.g., from about 30 minutes to about 120 

hours. In certain embodiments, the treatment duration is about 1 to about 5 days (e.g., 

about 24 hours, about 36 hours, about 48 hours, about 72 hours, about 96 hours, or about 

120 hours). In certain embodiments, the treatment includes a taper period of from about 10 

hours to about 24 hours ( e.g., an 18-hour taper). In certain embodiments, treatment is 

continued until the subject achieves a seizure burden improvement of about 100. 

[0114] Seizure burden is defined by the number of seizures in the entire duration of the 

EEG collection during the first 2 days of treatment. This will be compared to the seizure 

burden from the pre-dose EEG (up to 24 hours prior to study drug initiation through 

immediately prior to study drug administration). If a pre-dose EEG is not available the 

calculation should be done from the start of the EEG collection through the end of the first 

2 days. 

[0115] In certain embodiments, seizure burden assessed as duration of electrographic 

seizure activity per hour of EEG recording collected. 

[0116] In certain embodiments, the seizure burden improvement is calculated about 12 to 

about 60 hours after the initiation of therapy. 

[0117] If the seizure burden calculation indicates that the subject is unlikely to benefit 

from additional administration (e.g., if the partial seizure burden improvement is about 

100%), the dosage may be tapered over 12 to 24 hours (e.g., 18 hours). Conversely, if the 

seizure burden calculation indicates that the subject may likely to benefit (e.g., if the 

partial seizure burden improvement is between 33-50%), administration of ganaxolone 
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will continue for an additional time period (e.g., 24 to 48 hours). At the end of the 

additional time period, the subject may be reassessed and/or the dose of ganaxolone may 

be tapered over 12 to 24 hours (e.g., 18 hours). 

[0118] For subjects who receive study drug for less than 2 hours and/or if at any time 

during study drug administration the subject progresses to an IV anesthetic (a 3rd line 

treatment) for seizure suppression no dose taper is required. 

A. Methods for Treating SE 

[0119] The disclosure relates to methods for treating SE comprising administering to a 

subject in need thereof an intravenous bolus of ganaxolone and a continuous intravenous 

infusion of ganaxolone. Preferred methods for treating SE comprise administering to a 

subject an intravenous bolus of ganaxolone in an amount sufficient to suppress SE and a 

continuous intravenous infusion for continued SE suppression. SE presents as a prolong 

seizure for a period of at least 5 minutes or without recovery between seizures. 

Suppression of SE typically breaks the seizures (i.e., suppresses or reduces the seizure 

activity). Clinically, suppression of SE can be reduction in seizure burden (i.e., the 

percent of time during which there is electrographic seizure activity). For instance, a 

clinician may consider a seizure burden less than 20% suppression of SE and/or a seizure 

burden that is at least 50% less than during the 30 minutes prior to the initiation of 

treatment (i.e., intravenous bolus plus continuous intravenous infusion). 

[0120] The human subject might be male, female, adults, and children, seniors (65 and 

older). The human subject may be, e.g., from about 1 year to about 120 years old, from 

about 1 year to about 100 years old, from about 2 years to about 95 years old, from about 5 

years to about 90 years old, from about 7 years to about 85 years old, from about 10 years 

old to about 85 years old, from about 12 years old to about 85 years old, from about 14 
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years old to about 85 years old, from about 16 years old to about 85 years old, from about 

18 years old to about 85 years old, or from about 20 years old to about 85 years old. 

[0121] SE can be classified into three subtypes: generalized convulsive SE, non­

convulsive SE, and refractory SE. Generalized convulsive status epilepticus is the most 

commonly encountered form of SE and is characterized by convulsions that are associated 

with tonic-clonic movements of the extremities and mental status impairment. 

Nonconvulsive SE is defined as SE activity seen on EEG without clinical symptoms. 

Refractory SE occurs in subjects who do not respond to the standard SE treatment regimen 

of a first-line treatment and a second-line treatment. Each of these sub-types are suitable 

for treatment according to the methods described herein. 

[0122] A subject suitable for treatment according to the methods described herein has 

and/or is experiencing status epilepticus. For example, but not limited to a generalized 

convulsive status epilepticus, non-convulsive status epilepticus, early status epilepticus, 

established status epilepticus, refractory status epilepticus, or super-refractory status 

epilepticus. A subject having refractory SE is particularly suitable for the treatment 

according to the methods described herein. 

[0123] Treatment of SE typically occurs in stages, first-line, second-line, and third-line. 

The first-line standard of case treatment is parental benzodiazepines. Exemplary 

benzodiazepines include but are not limited to clonazepam, lorazepam, midazolam, and 

diazepam. Benzodiazepines are ineffective in about 35%-45% of cases. If SE continues 

despite treatment with benzodiazepines, other anti-seizure medications (e.g., fosphenytoin, 

levetiracetam, and valproate) are administered as a second-line treatment. In 

approximately 50% of cases are refractory to second-line treatment. In instances when SE 

continues despite first-line and second-line treatment, general anesthetics ( e.g., thiopental, 

propofol, and midazolam) are used as third-line treatment. About 31 %-41 % of subjects 
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with SE develop refractory SE. The use of third-line agents usually result in iatrogenic 

coma, which necessitates protection of the airways by intubation and mechanical 

ventilation. Further, use of general anesthetics is associated with high morbidity and 

approximately 35% mortality. 

[0124] In embodiments, the SE subject to be treated in accordance with the methods 

provided herein has failed first-line treatment, second-line treatment, or third-line 

treatment. In other embodiments, the SE subject to be treated has failed first-line treatment 

and second-line treatment. In other embodiments, the SE subject to be treated has failed 

first-line treatment, second-line treatment and third-line treatment. A subject having SE 

can be treated according to the methods provided herein prior to receiving other 

treatments, such as standard of care first-line or second-line treatments. Alternatively the 

subject can be treated according to the methods provided herein after failure of first-line 

treatment (e.g., benzodiazepines). In some instances, the subject is to be treated according 

to the methods provided herein after failure of second-line treatment ( e.g., an anti-seizure 

drug). The subject to be treated according to the methods provided herein may have failed 

one or more anti-seizure drugs. In other instances, the subject to be treated according to 

the methods provided herein may have failed third-line treatment (e.g., anesthetics). The 

subject to be treated according to the methods disclosed herein may have failed first-line 

treatment (e.g., benzodiazepine) and two or more second line second-line treatments. For 

instance, the subject may have failed two or more anti-seizure drugs. Exemplary anti­

seizure drugs can include, but are not limited to, fosphenytoin/phenytoin, valproic acid, 

levetiracetam, lacosamide, or brivaracetam. 

[0125] Super refractory status epilepticus is characterized by status epileptic seizures that 

persist despite treatment with a first line therapy, a second line therapy, and a general 

anesthetic for 24 hours or more. These patients are severely ill and will likely die without 
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any further intervention. To treat these patients, it is recognized that a larger amount of 

ganaxolone may be required. To successfully treat these subjects according to the methods 

described herein an intravenous bolus of ganaxolone is administered to achieve a 

ganaxolone plasma concentration of about 800 mg/ml to about 1200 mg/ml and a 

continuous intravenous infusion of ganaxolone in an amount to achieve a ganaxolone 

plasma concentration of about 800 mg/ml to about 1200 mg/ml. 

[0126] In certain embodiments, the subject does not have a refractory genetic condition 

selected from the group consisting of PCDH19-related epilepsy, CDKL5 Deficiency 

Disorder (CDD), Dravet Syndrome, Lennox-Gastaut syndrome (LGS), Continuous Sleep 

Wave in Sleep (CSWS), Epileptic Status Epilepticus in Sleep (ESES), and other 

intractable and refractory genetic epilepsy conditions that clinically resemble PCDH19-

related epilepsy, CDKL5 Deficiency Disorder, Dravet Syndrome, LGS, CSWS, and ESES. 

In certain embodiments, the subject does not have CDKL5 gene disorder. In certain 

embodiments, the subject does not have PCDH19-related epilepsy. 

B. Ganaxolone 

[0127] Ganaxolone (alternatively known as 3a-hydroxy-3j3-methyl-5a-pregnan-20-one, 

SPT3 l 62, MD 9150000, CCD-1042, Mepalon, and 1042) is the subject of Investigational 

New Drug Application (IND) No. 129,433. The molecular formula of ganaxolone 1s 

C22H3602, and the chemical structure is: 
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[0128] Ganaxolone (3a-hydroxy-3J3-methyl-5a-pregnan-20-one) is a 3J3-methylated 

synthetic analogue of the endogenous neurosteroid allopregnanolone with similar 

biological activity (Carter et al., (1997), The Journal of Pharmacology and Experimental 

Therapeutics, 280: 1284-1295), but it is designed to not activate nuclear (classical) 

progesterone receptors. Also, in contrast to allopregnanolone, ganaxolone is orally 

bi oavailabl e. 

[0129] Ganaxolone acts as a positive allosteric modulator of y-aminobutyric acid type A 

(GABAA) receptors in the CNS (Carter et al 1997). Ganaxolone affects GABAA receptors 

by interacting with a recognition site that is distinct from other allosteric GABAA receptor 

modulators, such as benzodiazepines and barbiturates. Ganaxolone binds to synaptic- and 

extrasynaptic receptors, mediating both phasic and tonic modulation, respectively. The 

unique binding of ganaxolone to these two distinct receptor types does not lead to the 

tolerance seen with benzodiazepines (Mares and Stehlikova (2010) Neurosci. Let. 

469:396-399) and allows ganaxolone to act as a broad-spectrum GABAergic compound 

with the potential to treat the myriad of symptoms related to pediatric genetic epilepsies, 

refractory seizures, cognitive and behavioral disorders, and sleep dysfunction. 
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[0130] Ganaxolone provides an alternative mechanism in the treatment of seizures and 

could serve as effective therapy in the management of SE, including generalized 

convulsive status epilepticus, non-convulsive status epilepticus, early status epilepticus, 

established status epilepticus, refractory status epilepticus, or super-refractory status 

epilepticus. 

[0131] Ganaxolone does not activate the progesterone receptor directly or indirectly, via 

metabolic conversion, confirming ganaxolones lack of hormonal activity. 

[0132] Ganaxolone has the advantage of controlling both convulsive and non-convulsive 

seizures. In experimental animals, Ganaxolone produced immediate and prolonged 

cessation ofbenzodiazepine-resistant SE as evidenced by a block of convulsions, 

reduction of EEG seizure activity, and increased survival. 

[0133] Ganaxolone is insoluble in water. Its solubility in 95% alcohol, propylene glycol 

and polyethylene glycol are 13 mg/mL, 3.5 mg/mL and 3.1 mg/mL, respectively. 

Ganaxolone has a relatively long half-life - approximately 20 hours in human plasma 

following oral administration (Nohria, V. and Giller, E., Neurotherapeutics, (2007) 4(1 ): 

102-105). Furthermore, ganaxolone has a short Tmax, which means that therapeutic blood 

levels are reached quickly. 

[0134] Ganaxolone is metabolized by CYP3A4/5, and in vitro data and human PK data 

from subjects taking strong CYP inducers ( carbamazepine and phenytoin) has shown 

increased ganaxolone clearance with approximately a 45% lowering in overall ganaxolone 

levels and exposure. 

[0135] In the ganaxolone development program overall, no clinically significant trends in 

electrocardiogram (ECG) intervals, vital signs, or physical or neurological examinations 

have been noted, and no mean changes from baseline in clinical laboratory results have 

been identified. In the completed placebo-controlled Phase 1, 2, and 3 studies, 0.32% of 
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subjects who received ganaxolone and 0.46% of subjects who received placebo developed 

elevated LFTs during the study (>3x ULN AST and/or ALT). A subject participating in 

the ganaxolone paediatric epilepsy study developed liver failure, which was not 

considered to be related to ganaxolone. The subject was diagnosed with short bowel 

syndrome, liver steatosis and IgG-cholangitis, which were considered to be the causal 

factors for the subject's liver failure. There have been no other cases of Hy's Law or liver 

failure in the ganaxolone development program. It is known that ganaxolone and its 

metabolites are excreted to breast milk. After cessation of the dosing, plasma ganaxolone 

levels are expected to drop rapidly, but it is possible that low sub-therapeutic levels persist 

for several days as ganaxolone is slowly released from tissues. 

[0136] Previous toxicology studies in animals focusing on prenatal and neonatal 

development have not demonstrated toxicities associated with ganaxolone. Ganaxolone 

has been administered to infants with severe forms of epilepsy as early as 4 months of age. 

In clinical trials involving administration of ganaxolone over several weeks, the study drug 

has been tapered off over a 1 to 2-week period. There have been no reports of withdrawal 

symptoms emerging after cessation of ganaxolone. 

D. Formulations 

[0137] Contemplated herein are formulations that comprise a therapeutically effective 

amount of a neurosteroid for treating status epilepticus according the methods disclosed 

herein. Preferably the neurosteroid is ganaxolone. Other neurosteroid that can be used 

according to the methods disclosed herein include, but are not limited, to 

allopregnanolone, 3a,-Dihydroprogesterone, 5a,-Dihydroprogesterone, 5(3-

Dihydroprogesterone, All opregnanedi ol, Dihydrodeoxycorticosterone, Pregnanedi ol, 

Pregnanolone, Tetrahydrodeoxycorticosterone, Alfadolone, Alfadolone acetate, EIDD-

036, Hydroxydione, Minaxolone, 21-chloro-2f3-morpholin-4-yl-5f3-pregnan-3a,-ol-20-one, 
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2f3-(2,2-dimethyl-4-morpholinyl)-3a-hydroxy-l l,20-dioxo-5a-pregnan-21-yl 

methanesulfonate, or Renanolone, SGE-516, SGE-872, SAGE-217 (Zuranolone: 3a­

hydroxy-3f3-methyl-2 l-( 4-cyano-1H-pyrazol-l '-yl)-l 9-nor-5f3-pregnan-20-one ). 

[0138] The formulation is preferably an intravenous formulation of ganaxolone. The 

intravenous formulation of ganaxolone can comprise a cyclodextrin ( e.g., a sulfobutyl 

ether f3-cyclodextrin (Captisol®). The IV solution can comprise a sterile ready to 

administer solution containing 1 mg/ml ganaxolone in Captisol® (Captisol®:GNX ratio 

60: 1 ). The ready to administer solution can comprise 1 mg/ml ganaxolone in sulfobutyl 

ether f3-cyclodextrin (Captisol®), a Captisol to ganaxolone ratio of 60: 1, and a buffer (i.e., 

phosphate and/or sodium chloride). In embodiments, the IV solution is a sterile solution 

containing 3 mg/ml ganaxolone in Captisol® (Sulfobutylether-f3-Cyclodextrin) 

(Captisol®: GNX ratio 70: 1) or 5 mg/ml ganaxolone in Captisol, each of which may or 

may not be may be diluted with 0.9 % saline (i.e., sodium chloride) solution, for example 

to produce a 1 mg/ml ganaxolone solution for administration, prior to administration. 

[0139] In certain embodiments, the formulation (e.g., an intravenous formulation) 

comprises ganaxolone and sulfobutylether-f3-cyclodextrin (e.g., Captisol®) in a weight 

ratio from about 1:50 to about 1:75. In some of these embodiments, the weight ratio 

ganaxolone and Captisol® is about 1:51, about 1 :52, about 1:53, about 54: 1, about 1:55, 

about 1:56, about 1:57, about 1:58, about 1:59, about 1:60, about 1:61, about 1:62, about 

1:63, about 1 :64, about 1:65, about 1:66, about 1:67, about 1:68, about 1 :69, about 1:70, 

about 1 :71, or about 1 :72. In some of these embodiments, the weight ratio ganaxolone and 

Captisol® is about 1:60. 

[0140] The intravenous formulation may be selected, e.g., from the group consisting of 

nanocrystal formulations; emulsions; lyocells; solvents or surfactants; liposomes; 

microemulsions; and liquids containing solid-lipid nanoparticles. 
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[0141] In certain embodiments, the intravenous formulation is an IV solution. An 

intravenous formulation is preferably a sterile liquid ( e.g., aqueous liquid in the form of an 

emulsion, a suspension, a solution and the likes). In some of these embodiments, the IV 

solution comprises ganaxolone and a pharmaceutically acceptable solvent(s) and/or oil(s) 

that can solubilize ganaxolone. 

[0142] In certain embodiments, the intravenous formulation is an oil-in-water emulsion. 

[0143] In certain embodiments, the intravenous formulation is a liquid nanoparticulate 

formulation (e.g., a liquid comprising nanoparticles of ganaxolone). In some of the 

embodiments, the nanoparticulate formulation comprises ganaxolone and a polymeric 

and/or ionic stabilizer, and is free from complexing agents. In certain embodiments, the 

polymeric and ionic stabilizers are selected from the group consisting of surfactants. In 

certain embodiments, surfactants are selected from the group consisting of sorbitan esters, 

polyoxyethylene sorbitan fatty acid esters, poloxamers, cholesterol salts, and bile salts. 

[0144] In certain embodiments, the formulation for the intravenous infusion may be a 

formulation as described and prepared in U.S. Patent Publication No. 2017/0258812 or 

U.S. Patent Publication No. 2016/0228454. However, formulations for the intravenous 

infusion may be prepared in accordance with other methods known to those skilled in the 

art. 

[0145] As described in U.S. Patent Publication No. 2016/0228454, an aqueous injectable 

ganaxolone formulation may comprise a) ganaxolone and sulfobutyl ether-j3-cyclodextrin 

in an inclusion complex; and b) water. In some embodiments, the complex comprising 

ganaxolone and sulfobutyl ether-j3-cyclodextrin comprises a 1: 1 ganaxolone: sulfobutyl 

ether-f3-cyclodextrin complex; and the w/w ratio of sulfobutyl ether-j3-cyclodextrin to 

ganaxolone is about 52: 1 or greater. In some embodiments, the formulation may further 

comprise surfactant. In some embodiments, the surfactant is a sorbitan ester, a 
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polyoxyethylene sorbitan fatty acid ester, a poloxamer, a cholesterol salt, or a bile salt. In 

some embodiments, the surfactant may comprise from about 1 to about 15 percent of the 

formulation by weight. In some embodiments, the surfactant is polysorbate 80. In some 

embodiments, the formulation further comprises a buffer and has a pH of about 6.0 to 

about 7.6. In some embodiments, the buffer is a phosphate buffer. In some embodiments, 

the buffer is a combination of a monobasic phosphate buffer and a dibasic phosphate 

buffer, wherein the concentration of each phosphate buffer is 2 mM to 50 mM. In some 

embodiments, the buffer is a phosphate buffer. In some embodiments, the buffer is a 

combination of a monobasic phosphate buffer and a di basic phosphate buffer, wherein the 

concentration of each phosphate buffer is 2 mM to 50 mM. In some embodiments, the 

concentration of ganaxolone is 2 mg/ml to 8 mg/ml, the w/w ratio of sulfobutyl ether-f3-

cyclodextrin to ganaxolone is within the range from about 52: 1 to about 90: 1; the 

formulation contains a buffer and has a pH of 6.7 to 7.3 or a pH of 6.0 to 7.0; and the 

formulation contains from 1 to 15 weight percent surfactant. In some embodiments, the 

concentration of ganaxolone is 1 mg/ml to 5 mg/ml; the weight percent of sulfobutyl 

ether-f3-cyclodextrin 25% to 35%; and the formulation contains from 5% to 15% (weight 

percent) of at least one of the following: a surfactant, ethanol, glycerin, or propylene 

glycol. In some embodiments, the formulation further comprises a preservative. In some 

embodiments, the preservative is benzyl alcohol, chlorbutanol, 2-ethoxyethanol, parabens 

(including methyl, ethyl, propyl, butyl, and combinations), benzoic acid, sorbic acid, 

chlorhexidene, phenol, 3-cresol, thimerosal, or a phenylmercurate salt. 

[0146] As further described in U.S. Patent Publication No. 2016/0228454, the formulation 

may be a lyophilized ganaxolone formulation comprising ganaxolone and sulfobutyl ether­

f3-cyclodextrin, wherein the ganaxolone formulation is 1.0% to 1.5% ganaxolone. In some 

embodiments, the formulation may further comprise a bulking agent. In some 
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embodiments, the bulking agent is mannitol, lactose, sucrose, trehalose, sorbitol, glucose, 

rafinose, glycine, histidine, polyethylene glycol (PEG), or polyvinyl pyrrolidone (PVP). 

[0147] Ganaxolone formulations suitable for parenteral administration in the methods of 

the present invention may comprise physiologically acceptable sterile aqueous or non­

aqueous solutions, dispersions, suspensions or emulsions, and sterile powders for 

reconstitution into sterile injectable solutions or dispersions. Examples of suitable aqueous 

and non-aqueous carriers, diluents, solvents, or vehicles including water, ethanol, polyols 

(propylene glycol, polyethylene-glycol, glycerol, cremophor and the like), suitable 

mixtures thereof, vegetable oils (such as olive oil) and injectable organic esters such as 

ethyl oleate. Additionally, ganaxolone can be dissolved at concentrations of> 1 mg/ml 

using water soluble beta cyclodextrins (e.g. beta-sulfobutyl-cyclodextrin and 2-

hydroxypropylbetacyclodextrin). A particularly suitable cyclodextrin is a substituted-f3-

cyclodextrin is Captisol®. Proper fluidity can be maintained, for example, by the use of a 

coating such as lecithin, by the maintenance of the required particle size in the case of 

dispersions, and by the use of surfactants. Ganaxolone formulations suitable for 

subcutaneous injection may also contain additives such as preserving, wetting, 

emulsifying, and dispensing agents. Prevention of the growth of microorganisms can be 

ensured by various antibacterial and antifungal agents, such as parabens, benzoic acid, 

benzyl alcohol, chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to 

include isotonic agents, such as sugars, sodium chloride, and the like. Prolonged drug 

absorption of the injectable pharmaceutical form can be brought about by the use of agents 

delaying absorption, such as aluminum monostearate and gelatin. Ganaxolone suspension 

formulations designed for extended release via subcutaneous or intramuscular injection 

can avoid first pass metabolism and lower dosages of ganaxolone will be necessary to 

maintain plasma levels of about 50 ng/ml. In such formulations, the particle size of the 
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ganaxolone particles and the range of the particle sizes of the ganaxolone particles can be 

used to control the release of the drug by controlling the rate of dissolution in fat or 

muscle. 

[0148] In certain embodiments, the intravenous formulation is a solution comprising a 

complexing agent(s). In some of these embodiments, a complexing agent is a molecule 

with a lipophilic core and hydrophilic outer shell capable of solubilizing ganaxolone 

[0149] In certain embodiments, the formulation is an IV solution comprising ganaxolone 

and sulfobutylether cyclodextrin (Captisol®), wherein ganaxolone is solubilized in 

sulfobutylether cyclodextrin (Captisol®). In some embodiments, the solution comprises 3 

mg of ganaxolone per I ml of the solution and is sterile. In certain embodiments, the 

solution is stable for at least 18 months, is stored refrigerated at a temperature from about 

4°C to about 8°C. 

[0150] In certain embodiments, the liquid formulation of the present invention may be a 

formulation as described and prepared in U.S. Patent No. 8,022,054, entitled "Liquid 

Ganaxolone Formulations and Methods for the Making and Use Thereof.' However, the 

oral liquid ( e.g., suspension) formulation of ganaxolone may be prepared in accordance 

with other methods known to those skilled in the art. 

[0151] As described in U.S. Patent No. 8,022,054, the liquid formulation may be an 

aqueous dispersion of stabilized particles comprising ganaxolone, a hydrophilic polymer, a 

wetting agent, and an effective amount of a complexing agent that stabilizes particle 

growth after an initial particle growth and endpoint is reached, the complexing agent 

selected from the group of small organic molecules having a molecular weight less than 

550 and containing a moiety selected from the group consisting of a phenol moiety, an 

aromatic ester moiety and an aromatic acid moiety, wherein the stabilized particles have a 

volume weighted median diameter (D50) of the particles from about 50 nm to about 500 
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nm, the complexing agent being present in an amount from about 0.05% to about 5%, w/w 

based on the weight of particles, the particles dispersed in an aqueous solution which 

further contains at least two preservatives in an amount sufficient to inhibit microbial 

growth. The hydrophilic polymer may be in an amount from about 3% to about 50%, w/w, 

based on the weight of the solid particles. The wetting agent may be an amount from about 

0.01% to about 10%, w/w, based on the weight of the solid particles. Ganaxolone may be 

in an amount from about 10% to about 80% (and in certain embodiments form about 50% 

to about 80%) based on the weight of the stabilized particles. The stabilized particles may 

exhibit an increase in volume weighted median diameter (D50) of not more than about 

150% when the particles are dispersed in simulated gastric fluid (SGF) or simulated 

intestinal fluid (SIF) at a concentration of 0.5 to 1 mg ganaxolone/mL and placed in a 

heated bath at 36° to 38° C for 1 hour as compared to the D50 of the stabilized particles 

when the particles are dispersed in distilled water under the same conditions, wherein the 

volume weighted median diameter (D50) of the stabilized particles dispersed in SGF or 

SIF is less than about 750 nm. The stabilized particles may exhibit an increase in volume 

weighted median diameter (D50) of not more than about 150% when the formulation is 

dispersed in 15 mL of SGF or SIF at a concentration of0.5 to 1 mg ganaxolone/mL as 

compared to the D50 of the stabilized particles when the particles are dispersed in distilled 

water under the same conditions, wherein the volume weighted median diameter (D50) of 

the stabilized particles dispersed in SGF or SIF is less than about 750 nm. 

[0152] The complexing agent can be any molecule with a lipophilic core and hydrophilic 

outer shell capable of solubilizing ganaxolone. In certain embodiments, complexing agent 

can be a substance containing a phenol moiety, an aromatic ester moiety or an aromatic 

acid moiety. In certain embodiments, complexing agents are selected from the group 

consisting of parabens, organic acids, carboxylic acids, aromatic acids, aromatic esters, 
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acid salts of amino acids, methyl anthranilate, sodium metabisulphite, ascorbic acid and its 

derivatives, malic acid, isoascorbic acid, citric acid, tartaric acid, sodium sulphite, sodium 

bi sulphate, tocopherol, water- and fat-soluble derivatives of tocopherol, sulphites, 

bisulphites and hydrogen sulphites, para-aminobenzoic acid and esters, 2,6-di-t-butyl­

alpha-dimethylamino-p-cresol, t-butylhydroquinone, di-t-amylhydroquinone, di+ 

butylhydroquinone, butylhydroxytoluene (BHT), butylhydroxyanisole (BHA), 

pyrocatechol, pyrogallol, propyl/gallate, nordihydroguaiaretic acid, phosphoric acids, 

sorbic and benzoic acids, esters, ascorbyl palmitate, derivatives and isomeric compounds 

thereof, pharmaceutically acceptable salts thereof, and mixtures thereof. In certain 

embodiments, the complexing agent is selected from the group consisting of a paraben, 

benzoic acid, phenol, sodium benzoate, methyl anthranilate, and the like. The hydrophilic 

polymer may be a cellulosic polymer, a vinyl polymer and mixtures thereof. The cellulosic 

polymer may be a cellulose ether, e.g., hydroxypropymethylcellulose. The vinyl polymer 

may be polyvinyl alcohol, e.g., vinyl pyrrolidone/vinyl acetate copolymer (S630). The 

wetting agent may be sodium lauryl sulfate, a pharmaceutically acceptable salt of 

docusate, and mixtures thereof. The aqueous dispersion may further comprise a sweetener, 

e.g., sucralose. In certain embodiments, the preservative is selected from the group 

consisting of potassium sorbate, methylparaben, propylparaben, benzoic acid, 

butylparaben, ethyl alcohol, benzyl alcohol, phenol, benzalkonium chloride, and mixtures 

of any of the foregoing. 

[0153] In some embodiments, liquid ganaxolone formulations are provided comprising the 

ganaxolone particles described herein and at least one dispersing agent or suspending 

agent for oral administration to a subject. The ganaxolone formulation may be a powder 

and/or granules for suspension, and upon admixture with water, a substantially uniform 

suspension is obtained. As described herein, the aqueous dispersion can comprise 
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amorphous and non-amorphous ganaxolone particles of consisting of multiple effective 

particle sizes such that ganaxolone particles having a smaller effective particle size are 

absorbed more quickly and ganaxolone particles having a larger effective particle size are 

absorbed more slowly. In certain embodiments, the aqueous dispersion or suspension is an 

immediate release formulation. In another embodiment, an aqueous dispersion comprising 

amorphous ganaxolone particles is formulated such that about 50% of the ganaxolone 

particles are absorbed within about 3 hours after administration and about 90% of the 

ganaxolone particles are absorbed within about 10 hours after administration. In other 

embodiments, addition of a complexing agent to the aqueous dispersion results in a larger 

span of ganaxolone containing particles to extend the drug absorption phase such that 50-

80% of the particles are absorbed in the first 3 hours and about 90% are absorbed by about 

10 hours. 

[0154] A suspension is "substantially uniform" when it is mostly homogenous, that is, 

when the suspension is composed of approximately the same concentration of ganaxolone 

at any point throughout the suspension. Preferred embodiments are those that provide 

concentrations essentially the same (within 15%) when measured at various points in a 

ganaxolone aqueous oral formulation after shaking. Especially preferred are aqueous 

suspensions and dispersions, which maintain homogeneity (up to 15% variation) when 

measured 2 hours after shaking. The homogeneity should be determined by a sampling 

method consistent with regard to determining homogeneity of the entire composition. In 

one embodiment, an aqueous suspension can be re-suspended into a homogenous 

suspension by physical agitation lasting less than 1 minute. In another embodiment, an 

aqueous suspension can be re-suspended into a homogenous suspension by physical 

agitation lasting less than 45 seconds. In yet another embodiment, an aqueous suspension 

can be re-suspended into a homogenous suspension by physical agitation lasting less than 
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30 seconds. In still another embodiment, no agitation is necessary to maintain a 

homogeneous aqueous dispersion. 

[0155] In some embodiments, ganaxolone formulations are powders for aqueous 

dispersion and comprise stable ganaxolone particles having an effective particle size by 

weight of less than 500 nm formulated with ganaxolone particles having an effective 

particle size by weight of greater than 500 nm. In such embodiments, the formulations 

have a particle size distribution wherein about 10% to about 100% of the ganaxolone 

particles by weight are between about 75 nm and about 500 nm, about 0% to about 90% of 

the ganaxolone particles by weight are between about 150 nm and about 400 nm, and 

about 0% to about 30% of the ganaxolone particles by weight are greater than about 600 

nm. The ganaxolone particles describe herein can be amorphous, semi-amorphous, 

crystalline, semi-crystalline, or mixture thereof. 

[0156] In one embodiment, the aqueous suspensions or dispersions described herein 

comprise ganaxolone particles or ganaxolone complex at a concentration of about 20 

mg/ml to about 150 mg/ml of suspension. In another embodiment, the aqueous oral 

dispersions described herein comprise ganaxolone particles or ganaxolone complex 

particles at a concentration of about 25 mg/ml to about 75 mg/ml of solution. In yet 

another embodiment, the aqueous oral dispersions described herein comprise ganaxolone 

particles or ganaxolone complex at a concentration of about 50 mg/ml of suspension. The 

aqueous dispersions described herein are especially beneficial for the administration of 

ganaxolone to infants (less than 2 years old), children under 10 years of age and any 

patient group that is unable to swallow or ingest solid oral dosage forms. 

[0157] Liquid ganaxolone formulation for oral administration can be aqueous suspensions 

selected from the group including, but not limited to, pharmaceutically acceptable aqueous 

oral dispersions, emulsions, solutions, and syrups. See, e.g., Singh et al., Encyclopedia of 
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Pharmaceutical Technology, 2nd Ed., pp. 754-757 (2002). In addition to ganaxolone 

particles, the liquid dosage forms may comprise additives, such as: (a) disintegrating 

agents; (b) dispersing agents; ( c) wetting agents; ( d) at least one preservative, ( e) viscosity 

enhancing agents, (f) at least one sweetening agent, (g) at least one flavoring agent, (h) a 

complexing agent, and (i) an ionic dispersion modulator. In some embodiments, the 

aqueous dispersions can further comprise a crystalline inhibitor. 

[0158] Examples of disintegrating agents for use in the aqueous suspensions and 

dispersions include, but are not limited to, a starch, e.g., a natural starch such as corn 

starch or potato starch, a pregelatinized starch such as National 1551 or Amijele®, or 

sodium starch glycolate such as Promogel® or Explotab®; a cellulose such as a wood 

product, microcrystalline cellulose, e.g., Avicel®, Avicel® PHlOl, Avicel® PH102, 

Avicel® PH105, Elcema® Pl 00, Emcocel®, Vivacel®, Ming Tia®, and Solka-Floc®, 

methylcellulose, croscarmellose, or a cross-linked cellulose, such as cross-linked sodium 

carboxymethylcellulose (Ac-Di-Sol®), cross-linked carboxymethylcellulose, or cross­

linked croscarmellose; a cross-linked starch such as sodium starch glycolate; a cross­

linked polymer such as crosspovidone; a cross-linked polyvinylpyrrolidone; alginate such 

as alginic acid or a salt of alginic acid such as sodium alginate; a clay such as Veegum® 

HV (magnesium aluminum silicate); a gum such as agar, guar, locust bean, Karaya, pectin, 

or tragacanth; sodium starch glycolate; bentonite; a natural sponge; a surfactant; a resin 

such as a cation-exchange resin; citrus pulp; sodium lauryl sulfate; sodium lauryl sulfate in 

combination starch; and the like. 

[0159] In some embodiments, the dispersing agents suitable for the aqueous suspensions 

and dispersions described herein are known in the art and include, for example, 

hydrophilic polymers, electrolytes, Tween® 60 or 80, PEG, polyvinylpyrrolidone (PVP; 

commercially known as Plasdone®), and the carbohydrate-based dispersing agents such 
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as, for example, hydroxypropylcellulose and hydroxypropylcellulose ethers ( e.g., HPC, 

HPC-SL, and HPC-L), hydroxypropylmethylcellulose and hydroxypropylmethylcellulose 

ethers (e.g. HPMC Kl 00, HPMC K4M, HPMC Kl5M, and HPMC KlOOM), 

carboxymethylcellulose sodium, methylcellulose, hydroxyethylcellulose, 

hydroxypropylmethylcellulose phthalate, hydroxypropylmethylcellulose acetate stearate, 

noncrystalline cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol 

(PVA), polyvinylpyrrolidone/vinyl acetate copolymer (Plasdone®, e.g., S-630), 4-

(1, 1,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and formaldehyde (also 

known as tyloxapol), poloxamers (e.g., Pluronics F68®, F88®, and Fl08®, which are 

block copolymers of ethylene oxide and propylene oxide); and poloxamines (e.g., Tetronic 

9080, also known as Poloxamine 9080, which is a tetrafunctional block copolymer derived 

from sequential addition of propylene oxide and ethylene oxide to ethylenediamine (BASF 

Corporation, Parsippany, N.J.)). In other embodiments, the dispersing agent is selected 

from a group not comprising one of the following agents: hydrophilic polymers; 

electrolytes; Tween® 60 or 80; PEG; polyvinylpyrrolidone (PVP); 

hydroxypropylcellulose and hydroxypropyl cellulose ethers ( e.g., HPC, HPC-SL, and 

HPC-L); hydroxypropyl methylcellulose and hydroxypropyl methylcellulose ethers (e.g. 

HPMC Kl 00, HPMC K4M, HPMC K15M, HPMC KlOOM, and Pharmacoat® USP 2910 

(Shin-Etsu)); carboxymethylcellulose sodium; methylcellulose; hydroxyethylcellulose; 

hydroxypropylmethyl-cellulose phthalate; hydroxypropylmethyl-cellulose acetate stearate; 

non-crystalline cellulose; magnesium aluminum silicate; triethanolamine; polyvinyl 

alcohol (PVA); 4-(1, 1,3,3-tetramethylbutyl)-phenol polymer with ethylene oxide and 

formaldehyde; poloxamers ( e.g., Pluronics F68®, F88®, and F 108®, which are block 

copolymers of ethylene oxide and propylene oxide); or poloxamines ( e.g., Tetronic 908®, 

also known as Poloxamine 908% ). 
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[0160] Wetting agents (including surfactants) suitable for the aqueous suspensions and 

dispersions described herein are known in the art and include, but are not limited to, acetyl 

alcohol, glycerol monostearate, polyoxyethylene sorbitan fatty acid esters ( e.g., the 

commercially available Tweens® such as e.g., Tween 20® and Tween 80® (ICI Specialty 

Chemicals)), and polyethylene glycols (e.g., Carbowaxs 3350® and 1450®, and Carpool 

934® (Union Carbide)), oleic acid, glyceryl monostearate, sorbitan monooleate, sorbitan 

monolaurate, triethanolamine oleate, polyoxyethylene sorbitan monooleate, 

polyoxyethylene sorbitan monolaurate, sodium oleate, sodium lauryl sulfate, sodium 

docusate, triacetin, vitamin E TPGS, sodium taurocholate, simethicone, 

phosphotidylcholine and the like. 

[0161] Suitable preservatives for the aqueous suspensions or dispersions described herein 

include, for example, potassium sorbate, parabens (e.g., methylparaben and 

propylparaben) and their salts, benzoic acid and its salts, other esters of 

parahydroxybenzoic acid such as butylparaben, alcohols such as ethyl alcohol or benzyl 

alcohol, phenolic compounds such as phenol, or quaternary compounds such as 

benzalkonium chloride. Preservatives, as used herein, are incorporated into the dosage 

form at a concentration sufficient to inhibit microbial growth. In one embodiment, the 

aqueous liquid dispersion can comprise methylparaben and propylparaben in a 

concentration ranging from about 0.01 % to about 0.3% methylparaben by weight to the 

weight of the aqueous dispersion and 0.005% to 0.03% propylparaben by weight to the 

total aqueous dispersion weight. In yet another embodiment, the aqueous liquid dispersion 

can comprise methylparaben 0.05 to about 0.1 weight% and propylparaben from 0.01-

0.02 weight% of the aqueous dispersion. 

[0162] Suitable viscosity enhancing agents for the aqueous suspensions or dispersions 

described herein include, but are not limited to, methyl cellulose, xanthan gum, 
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carboxymethylcellulose, hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 

Plasdone. RTM. S-630, carbomer, polyvinyl alcohol, alginates, acacia, chitosans and 

combinations thereof. The concentration of the viscosity enhancing agent will depend 

upon the agent selected and the viscosity desired. 

[0163] Examples of natural and artificial sweetening agents suitable for the aqueous 

suspensions or dispersions described herein include, for example, acacia syrup, acesulfame 

K, alitame, anise, apple, aspartame, banana, Bavarian cream, berry, black currant, 

butterscotch, calcium citrate, camphor, caramel, cherry, cherry cream, chocolate, 

cinnamon, bubble gum, citrus, citrus punch, citrus cream, cotton candy, cocoa, cola, cool 

cherry, cool citrus, cyclamate, cylamate, dextrose, eucalyptus, eugenol, fructose, fruit 

punch, ginger, glycyrrhetinate, glycyrrhiza (licorice) syrup, grape, grapefruit, honey, 

isomalt, lemon, lime, lemon cream, monoammonium glyrrhizinate (MagnaSweet®), 

maltol, mannitol, maple, marshmallow, menthol, mint cream, mixed berry, neohesperidine 

DC, neotame, orange, pear, peach, peppermint, peppermint cream, Prosweet®. Powder, 

raspberry, root beer, rum, saccharin, safrole, sorbitol, spearmint, spearmint cream, 

strawberry, strawberry cream, stevia, sucralose, sucrose, sodium saccharin, saccharin, 

aspartame, acesulfame potassium, mannitol, talin, sucralose, sorbitol, Swiss cream, 

tagatose, tangerine, thaumatin, tutti fruitti, vanilla, walnut, watermelon, wild cherry, 

wintergreen, xylitol, or any combination of these flavoring ingredients, e.g., anise­

menthol, cherry-anise, cinnamon-orange, cherry-cinnamon, chocolate-mint, honey-lemon, 

lemon-lime, lemon-mint, menthol-eucalyptus, orange-cream, vanilla-mint, and mixtures 

thereof. In one embodiment, the aqueous liquid dispersion can comprise a sweetening 

agent or flavoring agent in a concentration ranging from about 0.0001% to about 10.0% 

the weight of the aqueous dispersion. In another embodiment, the aqueous liquid 

dispersion can comprise a sweetening agent or flavoring agent in a concentration ranging 
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from about 0.0005% to about 5.0% wt% of the aqueous dispersion. In yet another 

embodiment, the aqueous liquid dispersion can comprise a sweetening agent or flavoring 

agent in a concentration ranging from about 0.0001 % to 0.1 wt%, from about 0.001 % to 

about 0.01 weight%, or from 0.0005% to 0.004% of the aqueous dispersion. 

[0164] In addition to the additives listed above, the liquid ganaxolone formulations can 

also comprise inert diluents commonly used in the art, such as water or other solvents, 

solubilizing agents, and emulsifiers. 

[0165] In some embodiments, the ganaxolone formulations can be self-emulsifying drug 

delivery systems (SEDDS). Emulsions are dispersions of one immiscible phase in another, 

usually in the form of droplets. Generally, emulsions are created by vigorous mechanical 

dispersion. SEDDS, as opposed to emulsions or microemulsions, spontaneously form 

emulsions when added to an excess of water without any external mechanical dispersion 

or agitation. An advantage of SEDDS is that only gentle mixing is required to distribute 

the droplets throughout the solution. Additionally, water or the aqueous phase can be 

added just prior to administration, which ensures stability of an unstable or hydrophobic 

active ingredient. Thus, the SEDDS provides an effective delivery system for oral and 

parenteral delivery of hydrophobic active ingredients. SEDDS may provide improvements 

in the bioavailability of hydrophobic active ingredients. Methods of producing self­

emulsifying dosage forms are known in the art include, but are not limited to, for example, 

U.S. Pat. Nos. 5,858,401, 6,667,048, and 6,960,563. 

[0166] Exemplary emulsifiers are ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl 

acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butyleneglycol, 

dimethylformamide, sodium lauryl sulfate, sodium docusate, cholesterol, cholesterol 

esters, taurocholic acid, phosphotidylcholine, oils, such as cottonseed oil, groundnut oil, 

corn germ oil, olive oil, castor oil, and sesame oil, glycerol, tetrahydrofurfuryl alcohol, 
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polyethylene glycols, fatty acid esters of sorbitan, or mixtures of these substances, and the 

like. 

[0167] In certain preferred embodiments, the liquid pharmaceutical formulation 

comprising ganaxolone, hydroxypropyl methylcellulose, polyvinyl alcohol, sodium lauryl 

sulfate, simethicone, methyl paraben, propyl paraben, sodium benzoate, citric acid, and 

sodium citrate at pH 3.8-4.2. The suspension may comprise ganaxolone at a concentration 

of 50 mg/ml. The formulation may further comprise a pharmaceutically acceptable 

sweetener (e.g., sucralose) and/or a pharmaceutically acceptable flavorant (e.g., cherry). 

The formulation may be enclosed, e.g., in a 120 mL, 180 mL, 240 mL, or 480 mL bottle. 

[0168] A formulation for oral administration may be an oral solid dosage form (e.g., an 

oral capsule or tablet) or a liquid ( e.g., an oral suspension comprising ganaxolone ). In 

certain embodiments, the oral suspension is administered to the patient via the use of an 

oral syringe. 

[0169] In certain embodiments, the liquid formulation of the present invention may be a 

formulation as described and prepared in Applicant's prior U.S. Patent No. 8,022,054, 

entitled "Liquid Ganaxolone Formulations and Methods for the Making and Use Thereof." 

However, the oral liquid (e.g., suspension) formulation of ganaxolone may be prepared in 

accordance with other methods known to those skilled in the art. 

[0170] In certain preferred embodiments, the oral solid formulation of the present 

invention may be a formulation as described and prepared in Applicant's prior U.S. Patent 

No. 7,858,609, entitled "Solid Ganaxolone Formulations and Methods for the Making and 

Use Thereof.' However, the oral solid dosage formulation of ganaxolone may be prepared 

in accordance with other methods known to those skilled in the art. 

[0171] For example, as disclosed in U.S. Patent No. 7,858,609, the oral solid formulation 

may comprise stabilized particles comprising ganaxolone, a hydrophilic polymer, a 
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wetting agent, and an effective amount of a complexing agent that stabilizes particle 

growth after an initial particle growth and endpoint is reached, the complexing agent being 

a small organic molecule having a molecular weight less than 550 and containing a moiety 

selected from the group consisting of a phenol moiety, an aromatic ester moiety and an 

aromatic acid moiety, wherein the stabilized particles have a volume weighted median 

diameter (D50) of the particles is from about 50 nm to about 500 nm, the complexing 

agent being present in an amount from about 0.05% to about 5% w/w, based on the weight 

particles of the solid. The hydrophilic polymer may be in an amount from about 3% to 

about 50%, w/w, based on the weight of the solid particles. The wetting agent may be an 

amount from about 0.01 % to about 10%, w/w, based on the weight of the solid particles. 

Ganaxolone may be in an amount from about 10% to about 80% (and in certain 

embodiments form about 50% to about 80%) based on the weight of the stabilized 

particles. The stabilized particles may exhibit an increase in volume weighted median 

diameter (D50) of not more than about 150% when the particles are dispersed in simulated 

gastric fluid (SGF) or simulated intestinal fluid (SIP) at a concentration of 0.5 to 1 mg 

ganaxolone/mL and placed in a heated bath at 36° to 38° C for 1 hour as compared to the 

D50 of the stabilized particles when the particles are dispersed in distilled water under the 

same conditions, wherein the volume weighted median diameter (D50) of the stabilized 

particles dispersed in SGF or SIP is less than about 750 nm. The stabilized particles may 

exhibit an increase in volume weighted median diameter (D50) of not more than about 

150% when the formulation is dispersed in 15 mL of SGF or SIP at a concentration of 0.5 

to 1 mg ganaxolone/mL as compared to the D50 of the stabilized particles when the 

particles are dispersed in distilled water under the same conditions, wherein the volume 

weighted median diameter (D50) of the stabilized particles dispersed in SGF or SIP is less 

than about 750 nm. The solid stabilized particles may be combined with optional 
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excipients and prepared for administration in the form of a powder, or they may be 

incorporated into a dosage form selected from the group consisting of a tablet or capsule. 

The complexing agent may be a paraben, benzoic acid, phenol, sodium benzoate, methyl 

anthranilate, and the like. The hydrophilic polymer may be a cellulosic polymer, a vinyl 

polymer and mixtures thereof. The cellulosic polymer may be a cellulose ether, e.g., 

hydroxypropymethylcellulose. The vinyl polymer may be polyvinyl alcohol, e.g., vinyl 

pyrrolidone/vinyl acetate copolymer (S630). The wetting agent may be sodium lauryl 

sulfate, a pharmaceutically acceptable salt of docusate, and mixtures thereof. When the 

particles are incorporated into a solid dosage form, the solid dosage form may further 

comprise at least one pharmaceutically acceptable excipient, e.g., an ionic dispersion 

modulator, a water soluble spacer, a disintegrant, a binder, a surfactant, a plasticizer, a 

lubricant, a diluent and any combinations or mixtures thereof. The water soluble spacer 

may be a saccharide or an ammonium salt, e.g., fructose, sucrose, glucose, lactose, 

mannitol. The surfactant may be, e.g., polysorbate. The plasticizer may be, e.g., 

polyethylene glycol. The disintegrant may be cross-linked sodium 

carboxymethylcellulose, crospovidone, mixtures thereof, and the like. 

[0172] A capsule may be prepared, e.g., by placing the bulk blend ganaxolone 

formulation, described herein, inside of a capsule. In some embodiments, the ganaxolone 

formulations (non-aqueous suspensions and solutions) are placed in a soft gelatin capsule. 

In other embodiments, the ganaxolone formulations are placed in standard gelatin capsules 

or non-gelatin capsules such as capsules comprising HPMC. In other embodiments, the 

ganaxolone formulations are placed in a sprinkle capsule, wherein the capsule may be 

swallowed whole or the capsule may be opened and the contents sprinkled on food prior to 

eating. In some embodiments of the present invention, the therapeutic dose is split into 
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multiple (e.g., two, three, or four) capsules. In some embodiments, the entire dose of the 

ganaxolone formulation is delivered in a capsule form. 

[0173] In certain embodiments, each capsule contains either 200 mg or 225 mg 

ganaxolone, and hydroxypropyl methylcellulose, sucrose, polyethylene glycol 3350, 

polyethylene glycol 400, sodium lauryl sulfate, sodium benzoate, citric acid anhydrous, 

sodium methyl paraben, microcrystalline cellulose, 30% Simethicone Emulsion, gelatin 

capsules, polysorbate 80, and sodium chloride. In some of the embodiments, the size of 

the capsule is 00. 

[0174] Alternatively, the oral dosage forms of the present invention may be in the form of 

a controlled release dosage form, as described in U.S. Patent No. 7,858,609. 

[0175] In certain preferred embodiments, the oral solid formulation of the present 

invention may be a formulation as described and prepared U.S. Patent No. 8,367,651. 

[0176] As described in U.S. Patent No. 8,367,651, solid stabilized particles may comprise 

ganaxolone, a hydrophilic polymer, a wetting agent, and an effective amount of a 

complexing agent that stabilizes particle growth after an initial particle growth and 

endpoint is reached, the complexing agent being a small organic molecule having a 

molecular weight less than 550 and containing a moiety selected from the group consisting 

of a phenol moiety, an aromatic ester moiety and an aromatic acid moiety, wherein the 

stabilized particles have a volume weighted median diameter (D50) of the particles is from 

about 50 nm to about 500 nm and the concentration of ganaxolone in the solid stabilized 

particles is at least 50% by weight. The hydrophilic polymer maybe in an amount from 

about 3% to about 50%, w/w, based on the weight of the solid particles. The wetting agent 

may be in an amount from about 0.01 % to about 10%, w/w, based on the weight of the 

solid particles. In some of the embodiments, the stabilized particles exhibit an increase in 

volume weighted median diameter (D50) of not more than about 150% when the particles 
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are dispersed in simulated gastric fluid (SGF) or simulated intestinal fluid (SIF) at a 

concentration of 0.5 to 1 mg ganaxolone/mL and placed in a heated bath at 36° to 38° C. 

for 1 hour as compared to the D50 of the stabilized particles when the particles are 

dispersed in distilled water under the same conditions, wherein the volume weighted 

median diameter (D50) of the stabilized particles dispersed in SGF or SIF is less than 

about 750 nm. In some embodiments, the stabilized particles exhibit an increase in volume 

weighted median diameter (D50) of not more than about 150% when the formulation is 

dispersed in 15 mL of SGF or SIF at a concentration of 0.5 to 1 mg ganaxolone/mL as 

compared to the D50 of the stabilized particles when the particles are dispersed in distilled 

water under the same conditions, wherein the volume weighted median diameter (D50) of 

the stabilized particles dispersed in SGF or SIF is less than about 750 nm. In some 

embodiments, ganaxolone may be present in an amount greater than 50% to about 80%, 

based on the weight of the particles. In some embodiments, the stabilized particles may 

exhibit an increase in volume weighted median diameter (D50) of not more than about 

150% when the particles are dispersed in simulated gastric fluid (SGF) or simulated 

intestinal fluid (SIF) at a concentration of 0.5 to 1 mg ganaxolone/mL and placed in a 

heated bath at 36° to 38° C. for 1 hour, as compared to the D50 of the stabilized particles 

when the particles are dispersed in distilled water under the same conditions, wherein the 

volume weighted median diameter (D50) of the stabilized particles dispersed in SGF or 

SIF is less than about 750 nm. In some embodiments, the solid stabilized particles may be 

in the form of a powder. In some embodiments, the particles may be incorporated into a 

dosage form selected from the group consisting of a tablet or capsule. In some 

embodiments, the volume weighted median diameter (D50) of the stabilized particles 

dispersed in distilled water is from about 100 nm to about 350 nm. In some embodiments, 

the complexing agent is selected from the group consisting of parabens, benzoic acid, 
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methyl anthranilate, and pharmaceutically acceptable salts thereof and mixtures thereof. In 

some embodiments, paraben is selected from the group consisting of methylparaben, 

ethylparaben, propylparaben, pharmaceutically acceptable salts thereof and mixtures 

thereof. In some embodiments, the hydrophilic polymer is selected from the group 

consisting of a cellulosic polymer, a vinyl polymer and mixtures thereof. In some 

embodiments, the cellulosic polymer is a cellulose ether. In some embodiments, the 

cellulose ether is hydroxypropylmethylcellulose. In some embodiments, the vinyl polymer 

is polyvinyl alcohol. In some embodiments, the wetting agent is selected from the group 

consisting of sodium lauryl sulfate, a pharmaceutically acceptable salt of docusate, and 

mixtures thereof. Is some embodiments, the particles are incorporated into a solid dosage 

form, further comprising at least one pharmaceutically acceptable excipient selected from 

the group consisting of an ionic dispersion modulator, an water soluble spacer, a 

disintegrant, a binder, a surfactant, a plasticizer, a lubricant, and any combinations or 

mixtures thereof. In some embodiments, the pharmaceutically acceptable excipient 

comprises an ionic dispersion modulator. In some embodiments, the ionic dispersion 

modulator is in an amount from about 1 % to about 50%, w/w, based on the weight of the 

solid particles. In some embodiments, the ionic dispersion modulator is a salt. In some 

embodiments, the ionic dispersion modulator is an inorganic salt is selected from the 

group consisting of a magnesium salt, a calcium salt, a lithium salt, a potassium salt, a 

sodium salt and mixtures thereof. In some embodiments, the ionic dispersion modulator is 

an organic salt is selected from the group consisting of a citrate salt, a succinate salt, a 

fumarate salt, a malate salt, maleate salt, a tartrate salt, a glutarate salt, a lactate salt and 

mixtures thereof. In some embodiments, the pharmaceutically acceptable excipient 

comprises a water soluble spacer. In some embodiments, the water soluble spacer is in an 

amount from about 2% to about 60%, w/w, based on the weight of the solid particles. In 
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some embodiments, the water soluble spacer is a saccharide or an ammonium salt. In some 

embodiments, the saccharide is selected from the group consisting of fructose, sucrose, 

glucose, lactose, mannitol and mixtures thereof. In some embodiments, the disintegrant is 

selected from the group consisting of cross-linked sodium carboxymethylcellulose, 

crospovidone and any combinations or mixtures thereof. In some embodiments, the 

surfactant is a polysorbate. In some embodiments, the plasticizer is polyethylene glycol. In 

some embodiments, the solid dosage form is an immediate release dosage form. In some 

embodiments, the solid dosage form is a controlled release dosage form. In some 

embodiments, the particles are incorporated into an oral solid dosage form comprising (i) a 

controlled release component comprising a first portion of the stabilized particles; and a 

controlled release material, and (ii) an immediate release component comprising a second 

portion of the stabilized particles, the first and second portion of stabilized particles having 

a volume weighted median diameter (D50) of from about 50 nm to about 500 nm. In some 

embodiments, the ratio of ganaxolone in controlled release to immediate release is from 

about 4: 1 to about 1 :4. In some embodiments, the dosage form provides a therapeutic 

effect for about 8 to about 24 hours after administration. In some embodiments, the 

complexing agent is in an amount from about 0.05% to about 5%, w/w, based on the 

weight of the solid particles. In some embodiments, the complexing agent comprises 

methylparaben or a salt thereof. In some embodiments, the complexing agent comprises 

benzoic acid or a salt thereof. In some embodiments, the complexing agent comprises 

methyl anthranilate. In some embodiments, the formulation includes from about 200 mg to 

about 800 mg ganaxolone. 

[0177] As further described in U.S. Patent No. 8,367,651, solid stabilized particles may 

also comprise ganaxolone, a hydrophilic polymer, a wetting agent, and an effective 

amount of a complexing agent selected from the group of small organic molecules having 
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a molecular weight less than 550 and containing a moiety selected from the group 

consisting of a phenol moiety, an aromatic ester moiety and an aromatic acid moiety, the 

stabilized particles having a volume weighted median diameter (D50) of the particles from 

about 50 nm to about 500 nm, the concentration of ganaxolone in the solid stabilized 

particles being at least 50% by weight. In some embodiments, ganaxolone is present in an 

amount greater than 50% to about 80%, based on the weight of the particles. In some 

embodiments, the particles are incorporated into a dosage form selected from the group 

consisting of a tablet or capsule. In some embodiments, the complexing agent is selected 

from the group consisting of parabens, benzoic acid, methyl anthranilate, and 

pharmaceutically acceptable salts thereof and mixtures thereof. 

[0178] In certain preferred embodiments, the formulation of the present invention may be 

a pharmaceutical composition described in U.S. Patent No. 9,029,355,. 

[0179] In certain embodiments, the composition may comprise the ganaxolone 

nanoparticles as described above, further in formulations as described in U.S. Patent No. 

9,029,355. In some embodiments, the pharmaceutical composition is a compressed tablet. 

In some embodiments, the pharmaceutical composition is contained inside a capsule. 

E. Combination 

[0180] In certain embodiments, an additional antiepileptic drug is administered before, 

during or after the continuous intravenous infusion of ganaxolone. Examples of additional 

antiepileptic drugs that may be administered are provided in the Additional Antiepileptic 

Drugs section below. In some embodiments, the additional antiepileptic drug may be 

selected from the group consisting benzodiazepines, phenytoin, fosphenytoin, valproic 

acid, phenobarbital, and/or levetiracetam. In some embodiments, the antiepileptic drug is a 

benzodiazepine (e.g., diazepam, lorazepam, etc.). 
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[0181] In certain embodiments, the additional antileptic drug administered along with 

ganaxolone is selected from the group consisting of chlordesmethyldiazepam, loreclezole, 

methsuximide, dipropylacetamide, pheneturide, 2-fluoro-2-phenyl-1,3-propanediyl 

dicarbamate, ethylphenylhydantoin, 6-methoxytryptoline, N-desmethylclobazam, 

anthranilic acid, Org 2766, sulthiame, dimethadione, 2-(2,3-dicarboxycyclopropyl)glycine, 

NCS 382, pipequaline, bretazenil, denzimol, stiripentol, progabide acid, brivaracetam, U 

54494A, epidiolex, bromides, mephenytoin, ethosuximide, trimethadione, mebeverine, 5-

(2-cycl ohexylidene-ethy 1 )-5-ethylbarbiturate, 2-propy 1-2-pentenoi c acid, neo-kyotorphin, 

4-phenyl-perhydropyrrole(l,2-a)pyrazine-1,3-dione, alpha-hexachlorocyclohexane, 

abecamil, tramiprosate, thioperamide, DN 1417, remacemide, bemethyl, taglutimide, N­

(4,4-diphenyl-3-butenyl)nipecotic acid, gaboxadol, ZK 93423, PD 117302, ZK 93426, 

indeloxazine, milacemide, primidone, ZK 91296, ezogabine, kavain, vanillin, neurotropin, 

fosphenytoin, zaleplon, CGP 39551, 2-amino-7-phosphonoheptanoic, 2-amino-4-

phosphonobutyric acid, 3-(2-carboxypiperazin-4-yl)propyl-1-phosphonic acid, 2-amino-4-

methyl-5-phosphono-3-pentenoic acid, rimcazole, angelicin, tiagabine, levetiracetam, 

zonisamide, paraldehyde, 2,3-piperidinedicarboxylic acid, 6-(lH-imidazol-l-yl)-7-nitro-

2,3 ( 1 H, 4 H)-quinoxalinedi one, eslicarbazepine acetate, vigabatrin, 1-( 4-chl orophenyl )-4-

pi peridin-1-yl-1,5-dihydroimidazol-2-one, glutamic acid diethyl ester, fludiazepam, 

gidazepam, ethotoin, mephobarbital, acetazolamide, NNC 711, indol-3-yl pyruvic acid, 

rufinamide, topiramate, clonazepam, tiletamine, riluzole, progabide, deramciclane, 

doramectin, chlormethiazole, L 701324, clorazepate dipotassium, lacosamide, thiopental, 

valproic acid, felbamate, 2,3-dioxo-6-nitro-7-sulfamoylbenzo(t)quinoxaline, 7-

nitroindazole, GYKI 52466, phenazepam, 4-amino-3-phenylbutyric acid, eperisone, 

sidnocarb, ryodipine, nimetazepam, nitrazepam, meprobamate, clobazam, estazolam, 

lorazepam, benzobarbital, magnesium sulfate, tizanidine, lamotrigine, flunarizine, 
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pregabalin, gabapentin, phenytoin, phenobarbital, oxcarbazepine, carbamazepine, 

medazepam, pharmaceutically acceptable salts thereof, and mixtures of any of the 

foregoing. 

[0182] In certain embodiments, the additional antileptic drug administered along with 

ganaxolone is selected from the group consisting ofbenzodiazepines, phenytoin, 

fosphenytoin, valproic acid, phenobarbital, and/or levetiracetam. 

[0183] In certain embodiments, the additional antiepileptic drug is a benzodiazepine (e.g., 

diazepam, lorazepam, etc.). 

F. Definitions 

[0184] All publications and patents cited in this disclosure are incorporated by reference 

in their entirety. To the extent the material incorporated by reference contradicts or is 

inconsistent with this specification, the specification will supersede any such material. The 

citation of any references herein is not an admission that such references are prior art to 

the present disclosure. When a range of values is expressed, it includes embodiments using 

any particular value within the range. Further, reference to values stated in ranges includes 

each and every value within that range. All ranges are inclusive of their endpoints and 

combinable. 

[0185] The terms "a" and "an" do not denote a limitation of quantity, but rather denote the 

presence of at least one of the referenced item. 

[0186] The term "about" is used synonymously with the term "approximately." The use of 

the term "about" with respect to doses and amounts of ganaxolone refers to values slightly 

outside the cited values, i.e., plus or minus 0.1 % to 20%. The use of the term "about" with 

respect to time periods of administration means, for the purposes of the present invention, 

to comprise 2 hours before and 2 hours after that time period. For example, a time period 

of "about 6 hours" encompasses a time period of 4 hours and a time period of 8 hours. The 
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term "about" with respect to a recited pharmacokinetic parameter value (e.g., a plasma 

concentration) or a range of pharmacokinetic parameters values ( e.g., a range of plasma 

concentrations values) encompass pharmacokinetic parameters and ranges within 80% to 

120 % of the recited value or range. 

[0187] An "active agent" is any compound, element, or mixture that when administered to 

a subject alone or in combination with another agent confers, directly or indirectly, a 

physiological effect on the patient. When the active agent is a compound, salts, solvates 

(including hydrates) of the free compound or salt, crystalline and non-crystalline forms, as 

well as various polymorphs of the compound are included. Compounds may contain one 

or more asymmetric elements such as stereogenic centers, stereogenic axes and the like, 

e.g. asymmetric carbon atoms, so that the compounds can exist in different stereoisomeric 

forms. These compounds can be, for example, racemates or optically active forms. For 

compounds with two or more asymmetric elements, these compounds can additionally be 

mixtures of diastereomers. For compounds having asymmetric centers, it should be 

understood that all of the optical isomers in pure form and mixtures thereof are 

encompassed. In addition, compounds with carbon-carbon double bonds may occur in Z­

and E-forms, with all isomeric forms of the compounds being included in the present 

invention. In these situations, the single enantiomers, i.e. optically active forms, can be 

obtained by asymmetric synthesis, synthesis from optically pure precursors, or by 

resolution of the racemates. Resolution of the racemates can also be accomplished, for 

example, by conventional methods such as crystallization in the presence of a resolving 

agent, or chromatography, using, for example a chiral HPLC column. 

[0188] As used herein, the term, "antiepileptic" is a synonym of the term "anti seizure" and 

means a medication that is used to control seizures and/or epilepsy. The term 
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"antiepileptic" encompasses anticonvulsant medications (i.e., medications that that 

prevent, stop, or lessens convulsions) and medications that prevent epileptic seizures. 

[0189] As used herein, the term "Acute Repetitive Seizures" (ARS) refers to a condition 

manifested by multiple seizures occurring over a relatively brief period of time-generally 

24 hours-in patients with epilepsy. ARS could be convulsive or non-convulsive. ARS 

could progress in SE, but typically there is a recovery period (break) between the seizures 

and/or convulsions. 

[0190] The abbreviation "EEG" means electroencephalography. 

[0191] The terms "serum" and "plasma" as disclosed herein may be used interchangeably. 

[0192] The term "intravenous bolus" is a relatively large dose of medication ( e.g., 

ganaxolone) administered in a short period, for example within 1 to 60 minutes (e.g., 3 or 

5 minutes). 

[0193] The term ''Cmax" refers to the concentration of ganaxolone in the plasma at the 

point of maximum concentration. 

[0194] The abbreviation "eIND" means emergency treatment Investigational New Drug 

Application. 

[0195] The abbreviation "GNX" means ganaxolone. 

[0196] "Ganaxolone" means 3a-hydroxy-3f3-methyl-5a-pregnan-20-one. 

[0197] "Infusion" administration is a non-oral administration, typically intravenous, 

though other non-oral routes such as epidural administration are included in some 

embodiments. Infusion administration occurs over a longer period than a bolus 

administration, for example for a time period greater than 1 hour (e.g., from about 1 hour 

to about 120 hours). 

[0198] The term "subject" as used herein refers to a human in need of medical treatment 

for status epilepticus. 
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[0199] "Pharmaceutical compositions" are compositions comprising at least one active 

agent, such as a compound or salt, solvate, or hydrate of ganaxolone, and at least one other 

substance, such as a carrier. Pharmaceutical compositions optionally contain one or more 

additional active agents. When specified, pharmaceutical compositions meet the U.S. 

FDA' s GMP (good manufacturing practice) standards for human or non-human drugs. 

"Pharmaceutical combinations" are combinations of at least two active agents which may 

be combined in a single dosage form or provided together in separate dosage forms with 

instructions that the active agents are to be used together to treat a disorder, such as status 

epilepticus. 

[0200] The term "status epilepticus" (SE) is defined as a prolonged self-sustaining seizure 

or recurrent seizures without recovery of consciousness between seizures (Lowenstein and 

Alldredge, 1998). The International League Against Epilepsy further defined SE as a 

condition resulting either from the failure of mechanisms responsible for seizure 

termination or from the initiation of mechanisms, which lead to abnormally, prolonged 

seizures (5 minutes for tonic-clonic SE and 10 minutes for focal SE with impaired 

consciousness) and which can have long-term consequences (after 30 minutes for tonic­

clonic SE and after 60 minutes for focal SE with impaired consciousness), including 

neuronal death and/or injury, and alteration of neuronal networks, depending on the type 

and duration of seizures. SE encompasses a generalized convulsive status epilepticus 

(GCSE), non-convulsive status epilepticus (NCSE), early status epilepticus, established 

status eplilepticus (ESE), refractory status epilepticus (RSE), and super-refractory status 

epilepticus (SRSE). 

[0201] GCSE is defined as status epilepticus that is characterized by convulsions that are 

associated with tonic-clonic movements of the extremities and mental status impairment, 

and may result in focal neurologic deficits lasting hours to days following an episode 
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(Brophy et al, 2012). GCSE is associated with many complications, including cardiac 

arrhythmias, rhabdomyolysis, pulmonary edema, electrolyte and glucose imbalance, and 

temperature disturbances. 

[0202] NCSE is defined as status epilepticus in which seizure activity is seen on EEG 

without convulsive symptoms; however, acutely ill subjects may present with impaired 

mental status during an NCSE episode (Brophy et al, 2012). 

[0203] RSE is defined as status epilepticus that failed to abort after a first-line (i.e., a 

benzodiazepine) and a second-line anti-seizure medication have been given. Duration is 

not part of the definition for RSE, which is based solely on the medications given and 

persistence of seizures (Falco-Walter et al, 2016). 

[0204] SRSE is defined as SE that continues 24 hours or more after the onset of 

anesthesia, including those cases in which the SE recurs on the reduction or withdrawal of 

anesthesia' (Shorvon and Ferlisi, 2011). 

[0205] The term "seizure" or "an epileptic seizure" means a transient occurrence of signs 

and/or symptoms related to abnormal, excessive or synchronous neuronal activity in the 

brain. Seizures are detected in the brain by measuring EEG activity. There can be seizures 

(in the brain) that will not be manifested as convulsions and can only be detected by EEG 

activity. The term "seizure activity" encompasses convulsions and EEG seizures. 

[0206] A "taper period" is a period during which the continuous intravenous infusion of 

ganaxolone is gradually lowered prior to the discontinuation of the intravenous infusion. 

[0207] The term "therapeutically effective amount" as used herein refers to the amount of 

ganaxolone that is sufficient to stop or reduce severity of status epilepticus or one or more 

of its symptom(s). For example, an amount for sufficient seizure suppression. The term 

"therapeutically effective amount" includes, for example, a prophylactically effective 

amount. The effective amount of ganaxolone will be selected by those skilled in the art 
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depending on the particular patient and the disease. It is understood that a therapeutically 

effective amount can vary from subject to subject, due to variation in metabolism of 

ganaxolone, age, weight, general condition of the subject, the condition being treated, the 

severity of the condition being treated, and the judgment of the prescribing physician. 

[0208] As used herein , the terms "treat" or "treatment" refer to any to any improvement 

or any consequence of status epilepticus, such as reduced or eliminated seizure activity 

and/or reduced or eliminated convulsions and/or completely suppresses status epilepticus 

(i.e., suppress EEG seizure activity and convulsions). As is readily appreciated in the art, 

full eradication of SE is preferred but albeit not a requirement for a treatment act. The 

treatment can be to cure, heal, alleviate, relieve, alter, remedy, ameliorate, palliate, 

improve or affect the disorder, the symptoms of SE or the predisposition toward SE. For 

example, treating may achieve seizure suppression. 

5. EQUIVALENTS 

[0209] It will be readily apparent to those skilled in the art that other suitable 

modifications and adaptions of the methods of the invention described herein are obvious 

and may be made using suitable equivalents without departing from the scope of the 

disclosure or the embodiments. Having now described certain compounds and methods in 

detail, the same will be more clearly understood by reference to the following examples, 

which are introduced for illustration only and not intended to be limiting. 

6. EXAMPLES 

[0210] The present invention is further described by the following examples, which are 

not intended to be limiting in any way. 
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Example 1: Preliminary Clinical Evidence of Intravenous Ganaxolone 
Pharmacokinetics and Pharmacodynamics 

[0211] A Phase I clinical trial evaluating IV ganaxolone formulation was performed. The 

clinical trial was designed to investigate the safety, pharmacokinetics, and 

pharmacodynamics of an intravenous bolus of ganaxolone and continuous intravenous 

infusion of ganaxolone in 30 healthy subjects. Subjects were administered either an 

intravenous bolus of ganaxolone in an amount of 10-20 mg for a period of 2 minutes to 1 

hour, or an intravenous bolus of ganaxolone in an amount of 6 mg for a period of 5 

minutes with a continuous intravenous infusion in an amount of 20 mg/hr for a period of 4 

hours. 

[0212] Pharmacokinetic analysis showed that all 30 healthy subjects treated with active 

ganaxolone had quantifiable ganaxolone levels in plasma and ganaxolone concentrations 

in plasma were generally proportional to the administered dose. Plasma concentrations 

that were achieved in this study were in the range of those associated with a potential anti­

convulsant effect, based on historic data from subjects given oral ganaxolone. Analysis of 

pharmacodynamic data showed that the bispectral index (BIS) score correlated with 

estimated ganaxolone plasma concentrations at the time of BIS measurement. As 

expected, higher plasma concentration was associated with lower BIS scores (FIG. 1). 

There was little or no delay between the appearance of drug in plasma and a change in the 

BIS score. 

Example 2: Preliminary Clinical Evidence of Efficacy in 
Subject with Status Epilepticus 

[0213] Example 2 is an ongoing, double-blind, randomized, placebo-controlled Phase 2 

study designed to evaluate the safety, tolerability, and efficacy of adjunctive IV GNX in 

subjects with SE who have failed initial treatment with benzodiazepines and at least one 

AED. The study consists of a small open-label group to optimize the infusion parameters 
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and provide a preliminary assessment of safety, efficacy, and tolerability of GNX 

administration, followed by a double-blind group who will be randomized to receive GNX 

or placebo in a 1: 1 ratio. In both the open-label and double-blind groups, the study drug 

treatment is adjunctive therapy to standard of care, and subjects will receive a study drug 

bolus dose with a concurrent continuous infusion treatment with the goal of administering 

a therapeutic dose as quickly as possible to stop the seizures and prevent permanent 

neurological damage. Specifically, study drug will be added to the standard of care at the 

time that the first 2nd-line IV AED has failed and the second 2nd-line IV AED is 

medically indicated during the treatment of SE. Study drug must be administered with the 

second-line IV AED as close to the dose initiation of the second 2nd-line IV AED as 

possible, but before the initiation of the third-line IV anesthetic for burst suppression. 

[0214] Ganaxolone for this study is a proprietary IV formulation solubilized by Captisol® 

(betadex sulfobutyl ether sodium). The maximum level of Captisol® will not exceed 50 

g/per day. Ganaxolone for IV administration will be provided to the site as individual glass 

vials containing 3 mg/mL of ganaxolone for the open-label group and 5 mg/mL of 

ganaxolone for the double-blind group. Placebo for double-blind group IV administration 

will be provided to the site as blinded matching vials containing 0.9% sodium chloride 

solution. 

[0215] The primary objective of the study is to establish that IV GNX given 

concomitantly with second-line IV AED therapy is safe and effective in stopping SE that 

has already failed at least one second-line IV AED therapy and prevents escalation of 

treatment requiring an IV anesthetic drug (a third-line treatment) for seizure suppression. 

Secondary objectives include assessment of mortality, seizure cessation in subjects with 

SE, and evaluation of pharmacokinetics ofIV GNX in subjects with SE. Approximately 

262 subjects will be enrolled across the open-label and the double-blind groups. 
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[0216] Total adjunctive GNX therapy infusion treatment is planned to be 3 or 5 days 

(including an 18-hourtaper). All subjects will have a 3-minute bolus dose with a 

continuous infusion at the rate from about 10 mg/hour to about 85 mg/hour or from about 

18 mg/hr to 80 mg/hr, and an 18-hour taper. Once study drug administration is started it 

will be delivered for a full 2 or 4 days (48 or 96 hours) prior to tapering. At the end of 

second day administration, the decision to administer the study drug for an additional 2 

days (i.e., for a total of 4 days) will be made. If in the investigator's medical judgment the 

subject will continue benefitting from study drug administration, ganaxolone will be 

administered to the additional 2 days. 

[0217] Ganaxolone dose will be tapered prior to the discontinuation. To taper ganaxolone 

after 2 or 4 days of treatment, the continuous infusion will be reduced by 25% every 6 

hours; 75%, 50%, 25% over 18 hours and then discontinued. If the infusion rate becomes 

too low during these 18-hours to sustain the infusion line it can be discontinued at that 

point. It is contemplated that, if a subject takes study drug for less than 2 hours and/or 

requires an IV anesthetic drug (a 3rd line treatment) for seizure suppression, they should 

be discontinued from the study drug without the study drug taper. 

[0218] The following dosing schedule is planned. 

Subjects weighing at least 40 kg: 

[0219] A 25-mg bolus dose (over -3 minutes) will be administered with a continuous 

infusion of 80 mg/hour for 2 hours followed by a continuous infusion rate of 40 mg/hour 

for 6 hours, and then 18 mg/hour for the remaining 16 hours of Day 1. At the end of the 

first 24 hours of continuous infusion (Day 1 ), the infusion rate will be increased to 29 

mg/hour for the remaining treatment, Day 2 (24-48 hours) or Day 2 through 4 (24-96 

hours). 
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Table 2. Dosing for Subjects~ 40 kg (on an mg/hour basis) 

Days Start Time from Dose Initiation Dose Level of Duration 
Study Drug IV 
(infusion rate) 

Day 1 0 hours: bolus dose via syringe or 25 mg 3 minutes 
infusion pump 

Day 1 0 hours through 2 hours post-dose: 80 mg/hour 2 hours 
continuous infusion, started with 
bolus 

Day 1 2 hours post-dose through 8 hours 40 mg/hour 6 hours 
post-dose 

Day 1 8 hours post-dose through 24 hours 18 mg/hour 16 hours 
post-dose 

Day 2 or Day 2 24 hours post-dose through 48 hours 29 mg/hour 24-72 
through Day 4 post dose (Day 2) or 24 hours post- hours 

dose though 96 hours post-dose (Day (Day 2 or 
2-4) Day4) 

Taper for subjects discontinuing study drug 

Day 3 or Day 5 48 or 96 hours post-dose: 18-hour Reduce infusion 6 hours 
taper rate by 25% 

Reduce infusion 6 hours 
rate by 25% 

Reduce infusion 6 hours 
rate by 25% 

Subjects weighing < 40 kg will be dosed on a per-kilogram basis: 

[0220] A 0.375-mg/kg bolus dose (over ~3 minutes) will be administered with a 

continuous infusion of 1.2 mg/kg/hour for 2 hours followed by a continuous infusion rate 

of 0.6 mg/kg/hour for 6 hours, and 0.27 mg/kg/hour for the remaining 16 hours of Day 1. 

At the end of the first 24 hours of continuous infusion (Day 1), the infusion rate will be 

increased to 0.435 mg/kg/hour for the remaining treatment period, Day 2 (24-48 hours) or 

Day 2 through 4 (24-96 hours). 

Table 3. Dosing for Subjects< 40 kg (on an mg/kg/hour basis) 

Days Start Time from Dose Initiation Dose Level of Duration 
Study Drug 

Day 1 0 hours: bolus dose via syringe or 0.375 mg/kg 3 minutes 
infusion pump 
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Days Start Time from Dose Initiation Dose Level of Duration 
Study Drug 

Day 1 0 hours through 2 hours post-dose: 1.2 mg/kg/hour 2 hours 
continuous infusion, started with 
bolus 

Day 1 2 hours post-dose through 8 hours 0.6 mg/kg/hour 6 hours 
post-dose 

Day 1 8 hours post-dose through 24 hours 0.27 mg/kg/hour 16 hours 
post-dose 

Day 2 or Day 2 24 hours post-dose through 48 0.435 mg/kg/hour 24-72 hours 
through Day 4 hours post dose (Day 2) or 24 (Day 2 or Days 

hours post-dose though 96 hours 2-4) 
post-dose (Days 2-4) 

Taper for subjects discontinuing study drug 

Day 3 or Day 5 48 or 96 hours post-dose: 18-hour Reduce infusion 6 hours 
taper rate by 25% 

Reduce infusion 6 hours 
rate by 25% 

Days Start Time from Dose Initiation Dose Level of Duration 
Study Drug 

Reduce infusion 6 hours 
rate by 25% 

[0221] These infusion dosing parameters are expected to result in daily doses of 

ganaxolone of about :S: 714 mg/day and Captisol of about :S:50 grams/day. Based on PK 

modeling, it is predicted that maximum concentrations of ganaxolone should remain 

within 1,000 ng/mL during infusion, but some variability is expected due to, for example, 

differences in subjects' weight. 

[0222] As of 22 Mar 2019, 5 subjects were enrolled into the Study 1042-SE-2001 

open-label group under the original protocol that limits daily Captisol exposure at 

35 g/day. In all 5 cases, the initial 3-minute bolus dose of 30 mg GNX with concurrent 

continuous infusion at 85 mg/hr for 2 hours followed by 40 mg/hr for 2 hours of GNX 

infusion resulted in the immediate cessation of seizures as evidenced by EEG activity in 

subjects with SE that was otherwise resistant to several second line IV AEDs considered 

standard-of-care. The initial EEG pattern post-infusion initiation was described by study 
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physicians as a "light" burst suppression that was maintained for several hours in all 

subjects. Although some subjects required intubation for airway protection, no subjects 

had to be intubated as a direct result of GNX therapy. In addition, no GNX-related 

cardiovascular events that required pharmacological intervention were observed. It was 

observed that when GNX exposure was lowered (20 mg/hr for 2 hours and ending with 

10 mg/hr for the remaining 18 hours on Day 1) in order not to exceed this limit, seizure 

control could not be maintained and seizure activity (but not SE) re-occurred as evidenced 

by EEG changes. Pharmacokinetic modeling data (FIG. 2) from these 5 subjects suggested 

that exposure levels of GNX at approximately 1000 ng/mL were associated with rapid and 

complete SE suppression, and lower GNX exposures at< 500 ng/mL were associated with 

seizure relapse. Seizure activity relapsed when plasma concentrations of GNX decreased < 

500 ng/mL in 4 out of 5 subjects. 

[0223] Case reports of the 5 subjects are presented below. 

1. Subject 004-101 

[0224] Subject 004-101 was a 75-year-old female who presented with a subdural 

hematoma due to a fall (Day 1 ). Levetiracetam was started. Upon physician exam, the 

subject was noted to be lying in the bed unresponsive to both verbal and noxious stimuli. 

Pupils were equal, round, and reactive to light, no corneal, no gag, and vestibulo-occular 

reflex was intact. Blood pressure and saturation were stable. Due to the mental status 

change, the decision was made to intubate the subject for airway protection. On Day 3, 

EEG showed partial seizures and additional infusions oflevetiracetam were given, 

followed by multiple infusions oflacosamide. During the study enrollment discussion, the 

family reported that the subject was slow to come out of anesthesia in the past. 

[0225] On Day 3, IV GNX was administered starting with a 30 mg bolus over 3 minutes 

and a continuous infusion of 85 mg/hr for 2 hours. Almost immediately the EEG showed 
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seizure suppression, with the EEG pattern described as by the Principal Investigator as, 

"putting the subject in weak burst suppression." During the second hour of treatment the 

study drug administration was interrupted for 14 minutes while the subject was intubated 

for airway protection. The intubation was not considered related to the study drug; the 

decision to intubate was made before starting GNX infusion. The continuous infusion was 

restarted without incident. Dosing continued per protocol with infusion rate reductions to 

40 mg/hr at 2 hours post-dose, 20 mg/hr at 4 hours post-dose, and 10 mg/hr at 6 hours post 

dose. Seizure relapse occurred at approximately 5 hours post infusion start, at which time 

the subject was receiving GNX at a 20 mg/hr infusion rate. GNX was discontinued on 

Day 2. The subject's GNX plasma concentration was< 500 ng/mL at the time of seizure 

relapse (FIG. 3). A snapshot of the subject's EEG patterns prior to and after initiation of 

GNX is provided in FIG. 4. 

2. Subject 004-102 

[0226] Subject 004-102 was a 43-year-old female with a history of seizures who presented 

in NCSE (Day 1). Prior AED medications included lamotrigine. The subject was intubated 

and given a single dose offosphenytoin followed by levetiracetam. On the same day, IV 

GNX 30 mg bolus was given over 3 minutes and the continuous infusion (85 mg/hr) was 

initiated. There was no seizure activity noted on EEG at 60 minutes and 2 hours post-dose 

initiation. As per the protocol, GNX was decreased to 40 mg/hr, 20 mg/hr, and 10 mg/hr 

sequentially. The 10 mg/hr was continued for the remaining 18 hours of Day 1. The 

subject continued to be seizure free; however, a concerning EEG pattern returned between 

5 to 6 hours post-dose initiation, at which time the subject was receiving GNX at a 

20 mg/hr infusion rate. The subject's GNX plasma concentration at the time of seizure 

relapse is shown in FIG. 5. A return of an EEG pattern occurred around the same 

timeframe and it evolved over the next 48 hours and required additional intervention 
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approximately 42.5 hours post-dose initiation while the subject was receiving GNX at a 

20 mg/hr infusion rate. GNX was discontinued on Day 2. A snapshot of the subject's 

qualitative EEG patterns prior to and after initiation of GNX is provided in FIG. 6. 

3. Subject 006-101 

[0227] Subject 006-101 was a 59-year-old female who presented in NCSE, etiology 

unknown (Day 1). Subject was unresponsive to verbal and physical stimuli. A single dose 

of lacosamide was given and subject was intubated for airway protection. EEG showed 

epileptiform discharges associated with obtundation and limb switches, and was subject 

was given lorazepam dose with no improvement. On the same day, IV GNX 30 mg bolus 

was given and the continuous infusion (85 mg/hr) was initiated. Per site report, the SE 

aborted within 1 minute of the bolus administration. There was no seizure activity noted 

on EEG at 60 minutes and 2 hours post-dose initiation. Per the protocol, GNX was 

sequentially decreased to 40 mg/hr, 20 mg/hr, and 10 mg/hr. Seizure relapse occurred at 

approximately 6 hours post infusion start, at which time the subject was receiving GNX at 

a 20 mg/hr infusion rate. GNX taper was initiated on Day 4. The subject's GNX plasma 

concentration was < 500 ng/mL at the time of seizure relapse (FIG. 7). A snapshot of the 

subject's EEG patterns prior to and after initiation of GNX is provided in FIG. 8. 

[0228] The SE relapse occurred while the subject's infusion rate was 10 mg/hr. The two 

adjacent PK sample results were within the low predicted values for the infusion rate. It 

was confirmed that PK samples were collected from the infusion site. It was confirmed 

that the correct analysis procedures where performed by the bioanalytical laboratory. 

4. Subject 006-102 

[0229] Subject 006-102 was an 88-year-old female with a history of seizures and dementia 

who was transferred from a nursing home after having been found by her daughter with 

altered mental status and inability to verbalize her complaints (Day 1). The family 
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confirmed that the subject had fallen and possibly hit her head the previous week. 

Subdural hematoma (1.4 cm) was identified on computed tomography (CT) scan. Subject 

was intubated, placed on propofol, and transferred from the remote hospital to the study 

site where she was prepared for evacuation of the subdural hematoma. Propofol was 

stopped. During physical examination, the subject's eyes opened spontaneously, the pupils 

were equal round, and reactive to the light. She followed simple commands and moved all 

the extremities spontaneously. The subject was administered single doses oflevetiracetam 

on Day 1 and Day 4 and twice daily dosing on Day 3. Three single doses oflorazepam 

were administered on Day 5 prior to GNX administration along with multiple doses 

oflevetiracetam and a single dose oflacosamide. On Day 5, the subject had worsening 

neurological exam and CT of the head showed signs of stroke on the right cerebral 

hemisphere. On the same day, an EEG confirmed a diagnosis ofNCSE at which time the 

subject was enrolled in the clinical study and started on IV GNX 30 mg bolus dose plus 

continuous infusion (85 mg/hr). Per site report, the SE aborted upon administration of the 

bolus GNX administration. There was no seizure activity noted on EEG at 60 minutes, 

2 hours, and 4 hours post-dose initiation. Per the protocol, GNX was sequentially 

decreased to 40 mg/hr, 20 mg/hr, and 10 mg/hr. Seizure relapse occurred at approximately 

6 hours post infusion start, at which time the subject was receiving GNX at a 20 mg/hr 

infusion rate. GNX taper was initiated on the fourth day of GNX therapy. The subject's 

GNX plasma concentration was < 500 ng/mL at the time of seizure relapse (FIG. 9). 

5. Subject 015-101 

[0230] Subject 015-101 was a 24-year-old female who presented with focal convulsive SE 

due to a tumor (Day 1). Recent medical history included convulsive seizures, SE, and 

Glioblastoma multiform of parietal lobe. Subject was administered levetiracetam for SE 

and lorazepam, diazepam, dexamethasone, and multiple doses oflevetiracetam for seizure 
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control prior to study enrollment. On Day 3, the subject was enrolled in the study and 

started on IV GNX 30 mg bolus dose plus continuous infusion (85 mg/hr). At the start of 

dose initiation the subject was alert. Shortly after the bolus started the subject developed 

significant somnolence. She was arousable to voice but required continuous stimulation to 

stay awake or follow commands. She maintained her airway and was able to endorse that 

the numbness had resolved and reported that she no longer felt twitches. She had a feeling 

of impending doom and death. The subject had significant direction-changing nystagmus 

and complained of blurry vision. At the same time she developed urinary retention with 

urgency. The bladder scanner demonstrated at least 750 mL of urine and Foley catheter 

was placed. During the next 2 hours the subject remained somnolent and was becoming 

increasingly restless. As per the protocol, GNX was decreased to 40 mg/hr at 2 hours post 

dose initiation. Approximately 10 to 15 minutes after the infusion rate was decreased to 

40 mg/hr, the subject's arousal improved, she became conversational, and wanted to eat. 

She had no seizures at this time. Vital signs remained stable. During the GNX infusion, 

concomitant lacosamide was increased due to increased numbness. Seizures did not return 

during the treatment period and the investigator tapered the study drug per the protocol 

after 2 days. Once the GNX taper was completed the investigator reported there were no 

sequelae. The subject's GNX plasma concentration over time is provided in FIG. 10. 

[0231] In summary, all 5 subjects showed immediate cessation of SE with the initiation of 

the initial bolus plus continuous infusion dose. Based on these data, the United States 

Food and Drug Administration (FDA) allowed the daily limit of Captisol exposure to 

increase to 50 g/day (and the total daily dose of GNX to increase from 500 to 715 mg), 

thereby allowing for GNX exposure to be maintained at> 500 ng/ml for approximately 

8 hours. 
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[0232] Under the protocol amended with the 50 g/day Captisol limit, 1 subject was 

enrolled in the open-label study as of26 Mar 2019. The male subject presented with 

NCSE due to a tumor. The subject failed 3 second-line IV AEDs and qualified for the 

study based on the study' s inclusion/exclusion criteria. Within 3 minutes after starting the 

IV GNX infusion, the RSE ceased and seizure protection was maintained for the 

remaining 48 hours of GNX treatment. The subject was successfully weaned off GNX 

(i.e., no seizure relapse). Based on the preliminary assessment, the only safety finding 

related to GNX was an increased sedation (likely due to a concomitant use of GNX with 

several AEDs with CNS-depressant properties as part of standard of care anti-seizure 

therapy). Pharmacokinetic data were unavailable at the time of this report. 

[0233] In addition, GNX has been administered to 2 subjects with SRSE under separate 

emergency treatment INDs (eINDs). 

[0234] Under eIND No. 131,642, IV GNX was administered to a subject with SRSE who 

was unable to maintain status cessation with ketamine and barbiturates. The Day 1 dosage 

regimen delivered 900 mg of GNX, equating to a 900 to 1200 ng/mL plasma concentration 

of GNX. As the subject could not be maintained in burst suppression, the clinical team 

was able to utilize EEG changes to gauge the response (FIG. 11). The effect of GNX 

started at 60 mg/hr dose and resulted in complete seizure cessation at the 120 mg/hr dose. 

However, due to the dosing plan agreed upon with the FDA with a daily Captisol limit of 

63 g/day, the initial 120 mg/hr dose on Day 1 could not be maintained for longer than 

1 hour and then had to be decreased to the 30 mg/hr dose. The first seizures re-occurred 

within 15 to 20 minutes of the change in GNX dose from 120 mg/hr to 30 mg/hr. 

[0235] Additionally, under eIND No. 137,883, IV GNX was administered to a pediatric 

subject with SRSE who had previously failed treatment with levetiracetam, topiramate, 

clobazam, phenobarbital, rufinamide, perampanel, pentobarbital, and ketamine. At the 
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time of the eIND, no pediatric pharmacokinetic data was available for the IV formulation 

of GNX. The dose regimen (GNX initiated at 75 mg/hr and rate decreased to 40 mg/hr 

1 hour later) was based on plasma drug concentration levels measured in adults and 

designed to achieve a plasma drug concentration of approximately 1000 ng/mL within 

1 hour and hold that level for 23 additional hours. At the time of GNX initiation, the 

subject was intubated and receiving pentobarbital at a rate of 2.25 mg/kg/hr. At the time of 

the GNX bolus infusion, the EEG showed a continuous suppressed background. This 

activity lasted for approximately 2 hours at which point the pentobarbital was decreased to 

1 mg/kg/h. On examination the subject had nonreactive pupils and GNX infusion was 

stopped. 

[0236] With these encouraging data, Marinus received permission from the U.S. FDA to 

increase daily Captisol limits from 35 to 50 g/day. One subject under the increased 

Captisol daily limit experienced rapid RSE cessation following GNX treatment despite 

failing 3 second-line IV AEDs and was successfully weaned off GNX without seizure 

relapse. 

[0237] This study is ongoing and once completed will be used to design the pivotal Phase 

3 study in subjects with RSE. 

Example 3: Phase 2 Open-label Dose Range Study 

[0238] An open-label, dose range finding study in which IV ganaxolone was added to 

standard-of-care IV AEDs in SE patients who had failed initial benzodiazepines and at 

least one 2nd line IV AED but had not progressed to IV anesthetics was performed. The 

primary objective of the study was to establish that IV ganaxolone was safe and effective 

when added to standard of care IV AED therapy in stopping SE and preventing the 

escalation of treatment to IV anesthesia for seizure suppression. Secondary objectives 
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included assessment of adverse events and evaluation of the pharmacokinetics of IV 

ganaxolone in patients with SE. 

[0239] Eligible patients were treated with continuous adjunctive IV ganaxolone infusion. 

Initial dosing included a 3-minute bolus dose (25 or 30 mg) with a continuous infusion at 

rates ranging from 10 to 85 mg/hour for up to 96-hours, followed by an 18-hour study 

drug taper. 

[0240] The study enrolled 17 patients divided among 3 dosing cohorts. The IV solution 

utilizes Captisol® as an excipient for solubilization of ganaxolone. In an agreement with 

the Food and Drug Administration (FDA), the Captisol exposure for patients participating 

in Study 1042-SE-2001 was not to exceed 50 g/day. Given the daily Captisol limit, 3 

different doses of GNX IV solution were investigated; 500, 650, and 713 mg/day total 

GNX referred to as the low, medium, and high dose level cohorts, respectively. 

[0241] The details on the infusion parameters during the firsts 24 hours for each of the 

dose groups are provided below: 

Table 4. Infusion parameters for each dose cohort 

Dose Cohort Dose 
Low dose 30 mg bolus, 85 mg/hr for 2 hours, 40 mg/hr 

for 2 hours, 20 mg/hr for 2 hours, and 18 
mg/hr for 18 hours 

Medium dose 25 mg bolus, 35 mg/hr for 12 hours, 25 mg/hr 
for 4 hours, and 13 mg/hr for 8 hours 

High dose 25 mg bolus, 80 mg/hr for 2 hours, 40 mg/hr 
for 6 hours, and 18 mg/hr for 16 hours. 

[0242] The major difference between the low and high dosing cohorts was the duration of 

predicted plasma GNX levels 2: 500 ng/ml (4 vs. 8-hours, respectively). The major 

differences between the medium and low/high dose cohorts was the duration of initial 

predicted plasma levels of GNX 2: 700 ng/mL (minutes vs. 2-hours, respectively) and that 

the predicted plasma levels of GNX in the medium dose cohort never exceeded 500 
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ng/mL. The predicted 24-hr GNX plasma concentrations associated with each dosing 

cohort are shown in FIG. 14. 

[0243] The number of patients enrolled into each of the three dose level cohorts are 

presented in table 5 below. 

Table 5. Participant enrollment in the study 

Cohort Dose of GNX/day Duration.:::, Number of 
500n2/ml Participants Enrolled 

Low 500 mg/day 4 hours 5 
Medium 650 mg/day 0 hours 4 
High 713 mg/day 8 hours 8 
GNX = ganaxolone 

[0244] Preliminary results from this open-label, dose-finding Study 1042-SE-2001 in RSE 

patients showed that all patients (100%; n = 17) did not require escalation of treatment to 

an IV anesthetic drug for SE control within the first 24-hours after initiation of GNX 

treatment, thereby meeting the primary endpoint. 16 patients (94%) achieved and 

maintained SE cessation within the first 24-hours following initiation of GNX treatment. 

14 patients (82%) did not require additional IV AEDS or IV anesthetics for status relapse 

up to 4 weeks. A summary is provided below in Table 6. 

Table 6. Preliminary results from open-label, dose-finding study in RSE patients 

Cohort No escalation to Status-free No escalation No SE Relapse 
IV anesthetics through 24 hrs to additional at anytime 
within 24 hrs from infusion IV AEDs or IV during the 4-
from infusion initiation anesthetics for wk follow up 

initiation(Primary status relapse period 
Endpoint) at any time 

through 24 hrs 
after GNX 

discontinuation 

Target 100% 88% 100% 100% 
(713 mg/day) (8 of 8) (7 of 8) (8 of 8) (6 of 6) 
(n=8) (JET, 1 died) 
Medium 100% 100% 75% 67% 
(650 mg/day) (4 of 4) (4 of 4) (3 of 4) (2 of 3) 
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Cohort No escalation to Status-free No escalation No SE Relapse 
IV anesthetics through 24 hrs to additional at anytime 
within 24 hrs from infusion IV AEDs or IV during the 4-
from infusion initiation anesthetics for wk follow up 

initiation(Primary status relapse period 
Endpoint) at any time 

through 24 hrs 
after GNX 

discontinuation 

(n=4) (I ET) 
Low 100% 100% 60% 50% 
(500 mg/day) (5 of 5) (5 of 5) (3 of 5) (1 of2) 
(n=5) (1 died) 

[0245] Median time to SE cessation was 5 minutes from initiation of GNX treatment (n = 

15 evaluable patients). FIG. 12. In 14 out of 15 patients, SE cessation was achieved in< 

30 min. 

[0246] IV GNX achieved a rapid and dose-dependent sustained reduction in EEG seizure 

burden in 15 evaluable patients (FIG. 15). 

[0247] Acute maintenance of GNX plasma concentrations > 500 ng/mL was associated 

with improved seizure control on EEG (FIGs. 13A-13D). 

[0248] GNX infusion was generally well-tolerated in this patient population and the safety 

profile of GNX was consistent with its GABAergic mechanism of action. SAEs (severe 

sedation) assessed as related to GNX treatment were reported in 2 participants that led to 

early GNX discontinuation. These 2 cases occurred in participants who were 

concomitantly receiving several other CNS depressant medications and did not occur at 

the time of the highest predicted plasma concentrations of GNX. 
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CLAIMS 

Attorney Docket Number: 761996.110010 

1. A method for treating status epilepticus (SE), comprising administering to a 

subject in need thereof: 

a) an intravenous bolus of ganaxolone in an amount sufficient to suppress SE, 

and 

b) a continuous intravenous infusion of ganaxolone in an amount sufficient for 

continued SE suppression, wherein the continuous intravenous infusion i) is 

initiated periprocedural with the intravenous bolus, ii) is administered for a target 

concentration period of at least about 8 hours, and iii) produces a ganaxolone 

plasma concentration in the subject of at least about 425 ng/ml, at least about 450 

ng/ml, at least about 475 ng/ml or at least about 500 ng/ml throughout the target 

concentration period. 

2. The method of claim 1, wherein the continuous intravenous infusion is initiated 

concurrently with the administration of the intravenous bolus. 

3. The method of claim 1, wherein the intravenous bolus and the continuous 

intravenous infusion does not result in anesthesia of the subject. 

4. The method of any one of claims 1-3, wherein the intravenous bolus produces a 

ganaxolone plasma concentration in the subject of at least about 500 ng/ml to about 1000 

ng/ml. 

\ \PH - 761996/110010 - 608493 vl 



Attorney Docket Number: 761996.110010 

101 

5. The method of any one of claims 1-3, wherein the continuous intravenous infusion 

produces a ganaxolone plasma concentration in the subject of at least about 500 ng/ml to 

about 1000 ng/ml throughout the treatment period. 

6. The method of any one of claims 1-5, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased over 

a period of about 24 hours from the initiation of the continuous intravenous infusion. 

7. The method of any one of claims 1-6, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased about 

2 hours after the initiation of the continuous intravenous infusion. 

8. The method of claim 7, wherein the amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion is decreased by about 50%, relative to 

the amount administered per hour at the initiation of the continuous intravenous infusion, 

about 2 hours after the initiation of the continuous intravenous infusion. 

9. The method of any one of claims 1-8, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased about 

10 hours to about 14 hours after the initiation of the continuous intravenous infusion. 

10. The method of claim 9, wherein the amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion is decreased by about 75%, relative to 

the amount administered per hour at the initiation of the continuous intravenous infusion, 
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about 10 hours to about 14 hours after the initiation of the continuous intravenous 

infusion. 

11. The method of any one of claims 1-10, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased about 

2 hours after the initiation of the continuous intravenous infusion, and then about 10 hours 

to about 14 hours after the initiation of the continuous intravenous infusion. 

12. The method of claim 11, wherein the amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion is decreased by about 50%, relative to 

the amount administered per hour at the initiation of the continuous intravenous infusion, 

about 2 hours after the initiation of the continuous infusion, and then by about 75%, 

relative to the amount administered per hour at the initiation of the continuous intravenous 

infusion, about 10 hours to about 14 hours after the initiation of the continuous infusion. 

13. The method of any of the preceding claims, wherein the continuous intravenous 

infusion is administered for a treatment period of about 36 hours after the initiation of the 

continuous intravenous infusion. 

14. The method of any of the preceding claims, wherein the treatment period of the 

continuous intravenous infusion is for a period of at least about 8 hours to about 36 hours 

after the initiation of the continuous intravenous infusion. 
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15. The method of any one of the preceding claims, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is increased after 

about 24 hours from the initiation of the continuous intravenous infusion. 

16. The method of claim 15, wherein the amount of ganaxolone administered to the 

subject per hour by continuous intravenous infusion is increased by up to about 45%, 

relative to the amount administered per hour starting after about 24 hours after initiation of 

the continuous intravenous infusion. 

17. The method of claim 15 or 16, wherein the amount of ganaxolone administered to 

the subject per hour by continuous intravenous infusion is increased for a period up to 

about 12 hours. 

18. The method of any one of the preceding claims, further comprising c) continuing 

to administer the continuous intravenous infusion for a taper period following the target 

concentration period. 

19. The method of any one of the preceding claims, wherein the taper period starts at 

about 36 hours from the initiation of the continuous intravenous infusion. 

20. The method of claim 18 or 19, wherein the amount of ganaxolone administered to 

the subject per hour by continuous intravenous infusion during the taper period is reduce 

by about one third about every 4 hours. 

\ \PH - 761996/110010 - 608493 vl 



Attorney Docket Number: 761996.110010 

104 

21. The method of any one of the preceding claims, wherein the amount of ganaxolone 

administered to the subject per hour by continuous intravenous infusion is decreased by 

decreasing the infusion rate. 

22. The method of any one of the preceding claims, wherein about 5 mg to about 40 

mg of ganaxolone is administered to the subject at the initiation of the intravenous bolus. 

23. The method of any one of the preceding claims, wherein about 30 mg of 

ganaxolone is administered to the subject at the initiation of the intravenous bolus. 

24. The method of any one of the preceding claims, wherein the intravenous bolus is 

administered to the subject for about 1 minute to about 5 minutes. 

25. The method of any one of the preceding claims, wherein about 20 mg of 

ganaxolone per hour to about 80 mg of ganaxolone per hour are infused into the subject 

during the continuous infusion treatment period. 

26. The method of any one of the preceding claims, wherein about 80 mg of 

ganaxolone per hour are infused into the subject at the initiation of the continuous 

intravenous infusion. 

27. The method of any one of the preceding claims, wherein the amount of ganaxolone 

infused into the subject by the continuous intravenous infusion is decreased to about 40 

mg ganaxolone per hour and then to about 20 mg ganaxolone per hour during the 

treatment period. 
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28. The method of any one of the preceding claims, wherein about 80 mg of 

ganaxolone per hour is administered to the subject by the continuous intravenous infusion 

from initiation and for at least about 2 hours thereafter. 

29. The method of any one of the preceding claims, wherein about 40 mg of 

ganaxolone per hour is administered to the subject by continuous intravenous infusion 

starting about 2 hours after initiation and for about 6 hours to about 10 hours thereafter. 

30. The method of any one of the preceding claims, wherein about 20 mg of 

ganaxolone per hour is administered to the subject by continuous intravenous infusion 

starting about 12 hours after initiation and for about 12 hours to about 24 hours thereafter. 

31. The method of any one of the preceding claims, wherein the amount of ganaxolone 

infused into the subject by continuous intravenous infusion is increased up to about 45 mg 

of ganaxolone per hour starting about 24 hours after initiation and for up to about 12 hours 

thereafter. 

32. The method of claim 31, wherein the amount of ganaxolone administered to the 

subject by continuous intravenous infusion does not exceed 45 mg ganaxolone per hour. 

33. The method of any one of the preceding claims, wherein the continuous infusion is 

administered before or after the intravenous bolus. 
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34. The method of any one of the preceding claims, wherein the subject failed first-line 

seizure treatment, second-line seizure treatment, or third-line seizure treatment. 

35. The method of any one of the preceding claims, wherein the first-line seizure 

treatment is benzodiazepine. 

36. The method of claim 35, wherein the second-line seizure treatment is fosphenytoin, 

valproic acid or levetiracetam. 

37. The method of claim 35, whereon the third-line seizure treatment is thiopental, 

midazolam, pentobarbital, or propofol. 

38. The method of any one of the preceding claims, wherein the subject has failed at 

least one anti-seizure drug. 

39. The method of any one of the preceding claims, wherein the subject has failed 

treatment with benzodiazepine and at least one anti-seizure drug. 

40. The method of any one of the preceding claims, wherein the status epilepticus is 

convulsive status epilepticus. 

41. The method of any one of the preceding claims, wherein the status epilepticus is 

non-convulsive status epilepticus. 

\ \PH - 761996/110010 - 608493 vl 



Attorney Docket Number: 761996.110010 

107 

42. The method of any one of the preceding claims, wherein the subject as refractory 

status epilepticus. 

43. The method of any one of the preceding claims, wherein the subject has super-

refractory status epilepticus. 

44. The method of any one of the preceding claims, wherein the subject is monitored 

by electroencephalogram (EEG). 

45. The method of any one of the preceding claims, wherein seizure activity in the 

subject is monitored by EEG. 

46. The method of any of the preceding claims, wherein the intravenous administration 

of ganaxolone further comprises sulfobutylether-~-cyclodextrin. 

47. The method of claim 45, wherein ganaxolone and sulfobutylether-~-cyclodextrin 

are administered in one formulation. 

48. The method of any one of the preceding claims, wherein one or more intravenous 

bolus of ganaxolone can be administered to the subject during the continuous intravenous 

infusion. 

49. The method of any one of the preceding claims wherein the bolus results is a 

reduction of seizure burden to about 20% or less, or a reduction of seizure burden of at 
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least about 50% relative to the seizure burden during the 30 minutes immediately prior to 

administration of the bolus. 

50. The method of claim 49, wherein the continuous infusion maintains seizure burden 

at about 20% or less, or maintain seizure burden at least about 50% less than the seizure 

burden during the 30 minutes immediately prior to administration of the bolus. 

51. Use ganaxolone for treating status epilepticus in a subject in need thereof, wherein 

a) an intravenous bolus of ganaxolone in an amount sufficient to stop seizure, 

and 

b) a continuous intravenous infusion of ganaxolone in an amount sufficient to 

prevent seizure re-lapse, wherein the continuous intravenous infusion i) is initiated 

periprocedural with the intravenous bolus, ii) is administered for a treatment period 

of at least about 8 hours, and iii) produces a ganaxolone plasma concentration in 

the subject of at least about 425 ng/ml, at least about 450 ng/ml, at least about 475 

ng/ml or at least about 500 ng/ml throughout the treatment period. 

52. A pharmaceutical composition for treating status epilepticus comprising 

ganaxolone as an active ingredient, wherein the pharmaceutical formulation is for 

intravenous administration as an intravenous bolus of ganaxolone in an amount sufficient 

to stop seizure, and a continuous intravenous infusion of ganaxolone in an amount 

sufficient to prevent seizure re-lapse, wherein the continuous intravenous infusion i) is 

initiated periprocedural with the intravenous bolus, ii) is administered for a treatment 

period of at least about 8 hours, and iii) produces a ganaxolone plasma concentration in 
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the subject of at least about 425 ng/ml, at least about 450 ng/ml, at least about 475 ng/ml 

or at least about 500 ng/ml throughout the treatment period. 

53. The use of ganaxolone for the manufacture of a medicament for the treatment of 

status epilepticus in a subject in need thereof comprising: 

a) an intravenous bolus of ganaxolone in an amount sufficient to stop seizure, 

and 

b) a continuous intravenous infusion of ganaxolone in an amount sufficient to 

prevent seizure re-lapse, wherein the continuous intravenous infusion i) is initiated 

periprocedural with the intravenous bolus, ii) is administered for a treatment period 

of at least about 8 hours, and iii) produces a ganaxolone plasma concentration in 

the subject of at least about 425 ng/ml, at least about 450 ng/ml, at least about 475 

ng/ml or at least about 500 ng/ml throughout the treatment period. 

54. A method of treating status epilepticus, comprising administering a therapeutic 

dose of ganaxolone to a subject experiencing status epilepticus in a manner which 

achieves and maintains a plasma concentration of ganaxolone from about 50 ng/ml to 

about 3500 ng/ml over a time period from about 30 minutes to about 120 hours, and 

wherein the administration reduces or eliminates seizure activity and/or reduces or 

eliminates convulsions and/or completely suppresses status epilepticus. 
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GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

ABSTRACT 

This invention relates to methods for treating status epilepticus by administering to 

the subject in need thereof an intravenous bolus of ganaxolone and a continuous 

intravenous infusion of a neurosteroid. The method provides SE suppression and 

continued suppression of SE. 
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Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: David Czekai I Nonprovisional Application Number (if I TBA 

known): 

Title of 
Invention: GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] Original Application {Track One) - Prioritized Examination under§ 1.102{e){1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

II. 0 Request for Continued Examination - Prioritized Examination under§ 1.102{e){2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Signature/Robert H. Underwood, Reg. No. 45, 170/ Date February 26, 2021 

~p~~~Typed) Robert H. underwood 
Practitioner 45 170 
Registration Number ' 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiole forms if more than one sianature is reauired. * 

~ *Total of 
1 

forms are submitted. 



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Attorney Docket No.: 761996.110010 

AMENDMENTS TO THE SPECIFICATION 

Please amend the related applications paragraph at paragraph [0001] as follows: 

The present application is a Continuation of International Patent Application No.: 

PCT/US2020/044843, filed on August 4, 2020, which claims the benefit of U.S. 

Provisional Application No. 62/882,648 filed on August 5, 2019, the entire contents each 

of which are incorporated herein by reference in their entirety. 

-2-

\\PH - 761996/110010 - 659919 v1 



Attorney Docket No.: 761996.110010 

AMENDMENT TO THE CLAIMS 

1-54. (Cancelled) 

55. (New) A method of treating status epilepticus (SE), comprising administering to a 

subject in need thereof an effective amount of ganaxolone to suppress SE for a period 

of at least 8 hours, wherein the effective amount of ganaxolone is administered as an 

intravenous bolus plus continuous infusion to produce and maintain a ganaxolone 

plasma concentration of at least about 500 ng/m I for at least about 8 hours. 

56. (New) The method of claim 55, wherein the intravenous bolus comprises about 5 

mg to about 40 mg of ganaxolone. 

57. (New) The method of claim 56, wherein the intravenous bolus comprises about 

30 mg of ganaxolone. 

58. (New) The method of claim 55, wherein the continuous intravenous infusion 

comprises infusion of about 20 mg of ganaxolone per hour to about 80 mg of 

ganaxolone per hour. 

59. (New) The method of claim 58, wherein about 80 mg of ganaxolone per hour are 

infused into the subject at the initiation of the continuous intravenous infusion and for at 

least about 2 hours thereafter. 

-3-
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Attorney Docket No.: 761996.110010 

60. (New) The method of claim 59, wherein the amount of ganaxolone infused into 

the subject by the continuous intravenous infusion is decreased from about 80 mg per 

hour to about 40 mg per hour after about 2 hours. 

61. (New) The method of claim 60, wherein the 40 mg per continuous intravenous 

infusion is administered for about 6 hours to about 10 hours. 

62. (New) The method of claim 61, wherein the amount of ganaxolone infused into 

the subject by the continuous intravenous infusion is then decreased from about 40 mg 

per hour to about 20 mg per hour. 

63. (New) The method of claim 62, wherein the 20 mg per hour continuous 

intravenous infusion is administered for about 12 hours to about 24 hours. 

64. (New) The method of claim 55, wherein a continuous intravenous infusion of 

ganaxolone is initiated periprocedurally with the intravenous bolus and the continuous 

intravenous infusion comprises: a) an infusion of about 80 mg ganaxolone per hour for 

about 2 hours, then b) an infusion of about 40 mg ganaxolone per hour for about 6 

hours to about 10 hours, then c) an infusion of about 20 mg ganaxolone per hour for 

about 12 hours to about 24 hours, and optionally wherein the 20 mg per hour infusion is 

increased to up to 45 mg per hour starting at about 24 hours after initiating the 

continuous intravenous infusion for up to about 12 hours. 

-4-
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Attorney Docket No.: 761996.110010 

65. (New) The method of claim 55, wherein the intravenous bolus produces a 

ganaxolone plasma concentration in the subject of at least about 500 ng/ml to about 

1000 ng/ml. 

66. (New) The method of claim 55, wherein the continuous intravenous infusion 

produces a ganaxolone plasma concentration in the subject of at least about 500 ng/ml 

to about 1000 ng/m I for at least about 8 hours. 

67. (New) The method of claim 55, wherein the intravenous bolus is administered to 

the subject for about 1 minute to about 5 minutes. 

68. (New) The method of claim 64, wherein the continuous intravenous infusion is 

administered for at least about 8 hours to about 36 hours after the initiation of the 

continuous intravenous infusion. 

69. (New) The method of claim 68, wherein the treatment period is about 36 hours 

after the initiation of the continuous intravenous infusion. 

70. (New) The method of claim 64, further comprising a taper period for about 12 

hours, wherein the taper period starts at about 36 hours from the initiation of the 

continuous intravenous infusion. 

-5-
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Attorney Docket No.: 761996.110010 

71. (New) The method of claim 55, wherein the intravenous bolus plus continuous 

infusion produces and maintains a ganaxolone plasma concentration of at least about 

500 ng/m I for at least about 8 hours to about 12 hours. 

72. (New) The method of claim 55, wherein the subject as refractory status 

epilepticus. 

73. (New) The method of claim 55, wherein the bolus plus the continuous infusion 

results is a reduction of seizure burden to about 20% or less, or a reduction of seizure 

burden of at least about 50% relative to the seizure burden during the 30 minutes 

immediately prior to administration of the bolus. 

7 4. (New) The method of claim 73, wherein the reduction of seizure burden persist 

for at least about 8 hours to about 12 hours. 

-6-
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Attorney Docket No.: 761996.110010 

REMARKS 

The specification has been amended to update the Related Applications 

paragraph. 

Claims 1-54 have been cancelled. New claims 55-7 4 have been added. 

Applicant submits herewith a Request for Prioritized Examination under 37 

C. F. R. § 1.102( e) and a Request for First Action Interview. 

Although Applicant does not believe any fees are due, the Commissioner is 

hereby authorized to charge any deficiency in the fees filed, asserted to be filed, or 

which should have been filed herewith to our Deposit Account No. 50-1349. 

Date: February 26, 2021 

125 High Street, Suite 2010 
Boston, MA 02110 
Phone: 617-371-1019 
Facsimile: 617-371-1037 

\\PH - 761996/110010 - 659919 v1 

Respectfully submitted, 

HOGAN LOVELLS US LLP 

/Robert H. Underwood, Reg. No. 45, 170/ 

Robert H. Underwood 
Registration No. 45,170 

Please recognize our Customer No. 24633 
as our correspondence address 
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Doc Code: FALREQ 
Document Description: Request First Action Interview PT01ss1413c (05-11) 

Approved for use nuough 01/31/2073. 0MB 065'1-0031 
U.S. Patent and Trademark Ollice; U.S. DEPARTMENT OF COMMERCE 

Under tile Paperwork Reduction Act of 1995. no persons are required to respond to a r,o!lection of information uniess it dispiays a valid 0MB contro! number. 

REQUEST FOR FIRST ACTION INTERVIEW (FULL PILOT PROGRAM) 

Attorney Docket Application Number TBA 
Number: 761996.110010 (if known}: Filing date: Herewith 

~~:11~;;nea David CZEKAI Title: Ganaxolone for Use in Treatment of Status Epilepticus 

APPLICANT HEREBY REQUESTS A FIRST ACTION INTERVIEW IN THE ABOVE-IDENTIFIED 
APPLICATION. See lnstmction Sheet on page 2. 

1. The application must contain three (3) or fewer independent claims and twenty (20) or fewer total claims. 

2. The application must not contain any multiple dependent claims. 

3. By filing this request: 

Applicant is agreeing to make an election without traverse if the Office determines that the claims are not 
obviously directed to a single invention; and 

Applicant is agreeing not to request for a refund of the search fee and any excess claims fee paid in the 
application after the mailing or notification of the pre-interview communication prepared by the examiner. 

4. Ott1er attact1rnents: ------------------------------

Signature /Robert H. Underwood, Reg. No. 45, 170/ Date February 26, 2021 

Narne Robert H. Underwood Registration Number 45,170 (Print/Typed} 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR J.4(d} for signature requirements and certifications. 
Submit multiple forms if more than one signature is required, see below*. 

i *Total of 
1 forms ,m, sutJrnitted 

The information is required to ot;tain or retain a benefit by tt1e public whict1 is to file (and by the USPTO to process) an application. Confitienlia!ity is governed by 
35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 hours to complete, including gathering. prepanng, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individu31 case. Any cornrnents on the amount of time you require to complete this form 3ndlor 
suggestions for reducing this burden. should be sent lo the Cliief Information Officer, U.S. Patent and Tratiemark Office, U.S. Department of Commerce, P.O. Box 
1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completinQ tile form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number To Be Assigned 

Filing Date Herewith 

First Named Inventor 
David CZEKAI 

Title GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Art Unit To Be Assigned 

Examiner Name To Be Assigned 
Attorney Docket Number 761996.110010 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Robert H. Underwood, Reg. No. 45, 170/ Date (Optional) 

Name Robert H. Underwood Registration 45,170 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

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

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Document Description: Power of Attorney 
PTO/AIA/82B (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I Appl;cat;on Number I Fmng Date 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

0 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
the attached transmittal letter (form PTO/AIA/82A) or identified above: I 
OR 24633 I 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

~ The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: I 
I 

OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

IMARINUS PHARMACEUTICALS, INC. I 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is suppJieq below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

l 

Signature !It ~ I fi7T •• I Date (Optional) I AU!::Ju" L .L'+, LvLv I u. '+.L ,..,_,., c 

Name Scott Braunst~in 
-

Title Chief Executive Officer 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0Total of 1 forms are submitted. 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

T 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general 
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the 
patent. 

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of 
the Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, 
as amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local law enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of law or regulation. 



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

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

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Javid I J:zEKAI I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City ~adnor I State/Province I t'A I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I ~adnor I State/Province I fA 

Postal Code 1119087 I Countryi I Ius 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,laciej I l3ASIOR I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~adnor I State/Province I t'A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I ~adnor I State/Province I fA 

Postal Code 1119087 I Countryi I Ius 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El 1--orianne I t,lASUOKA I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

EFSWeb2.2.13 



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

City I ~adnor I State/Province I t'A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 ) Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I ~adnor I State/Province I fA 

Postal Code I 119031 I Countryi I Ius 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ulia I lfSAI I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~adnor I State/Province I t'A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I ~adnor I State/Province I fA 

Postal Code 1119087 I Countryi I Ius 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~oseph I ~ULIHAN I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~adnor I State/Province I tA I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I ~adnor I State/Province I fA 

Postal Code 1119087 I Countryi I Ius 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J'l.lex I J'I_IMETTI I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~adnor I State/Province I t'A I Country of ResidencJ I 1-Js 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Mailing Address of Inventor: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City I f-adnor I State/Province I fA 

Postal Code 1119087 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number ]4633 

Email Address HLUSDOCKETING@HOGANLOVELLS.COM I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention 3ANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Attorney Docket Number 1761996.110010 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 1116 I Suggested Figure for Publication (if any) 11 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

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

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

Publication Information: 
□ 

□ 

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

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Representative Information: 

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

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ~4633 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !"ending . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . PCT /US2020/044843 ~020-08-04 

Prior Application Status '=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~CT/US2020/044843 j:;laims benefit of provisional . 62/882648 ~019-08-05 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

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

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

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

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

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

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

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

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

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

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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761996.110010 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I t,iarinus Pharmaceuticals, Inc. 

Mailing Address Information For Applicant: 

Address 1 5 Radnor Corporate Center, Suite 500 

Address 2 100 Matsonford Road 

City Radnor State/Province PA 

Country I 1-Js Postal Code 19087 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liRoberl H. Underwood, Reg. No. 45,170/ Date (YYYY-MM-DD) 12021-02-26 

First Name f-oberl H. I Last Name I ~nderwood Registration Number 145170 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 761996.110010 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

First Named Inventor/Applicant Name: David CZEKAI 

Filer: Robert H. Underwood/Catherine Heath 

Attorney Docket Number: 761996.110010 

Filed as Small Entity 

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 80 80 

UTILITY SEARCH FEE 2111 1 350 350 

UTILITY EXAMINATION FEE 2311 1 400 400 

REQUEST FOR PRIORITIZED EXAMINATION 2817 1 2100 2100 

Pages: 

Claims: 

Miscellaneous-Filing: 

PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 3000 



United States Patent and Trademark Office 

Document Code:VVFEE 

User :C4 i 739 

Sale Accounting Date:03/09/2021 

Sale Item Reference Number 
17186569 

Qfjfrc ('.f the Chi~f Fimmclal Qjjfrer 

Effective Date 
02/26/2021 

Document Number 
I202139D28071849 

Fee Code Fee Code Description Amount Paid 
2051 LATE FILING FEE FOR OATH OR $80.00 

DECLARATION 

Payment Method 
Deposit Account 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Alex AIMETTI 

Signatura'1lu A~~ 

March 8, 2021 I 5:13 PM PT 
Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



DocuSign Envelope ID: 1FCE88D4-1794-4AF7-89DB-8E66B0D74AD9 

PTO/AIA/01 (06-12) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: David CZEKAI 
r)' ,.,--, t 

Signature: A - / l /717)-L-

D t (0 t
. I) March 8, 2021 I 4:03 PM E T a e p Iona : __________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



DocuSign Envelope ID: 1FCE88D4-1794-4AF7-89DB-8E66B0D74AD9 

Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



DocuSign Envelope ID: 0A330C5A-D77E-4335-BED2-BDFD55A925B4 

PTO/AIA/01 (06-12) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Joseph HULIHAN 
,----) /7 

Signature:(___//./!.__ 
;• 

March 8, 2021 I 1:12 PM PT 
Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



DocuSign Envelope ID: 0A330C5A-D77E-4335-BED2-BDFD55A925B4 

Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



DocuSign Envelope ID: 044 7D5B1-292A-489C-AD99-1 EF2F957F915 

PTO/AIA/01 (06-12) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Julia TSAI Dt (ot
. I) March 8, 2021 I 12:26 PM 'ST a e p Iona : __________ _ 

Signature~,/;,. n_,.; 
~ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



DocuSign Envelope ID: 044 7D5B1-292A-489C-AD99-1 EF2F957F915 

Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



DocuSign Envelope ID: E7CE1E28-7B13-414F-8661-D5BA13E46520 

PTO/AIA/01 (06-12) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Lorianne MASUOKA March 8, 2021 I 1:29 PM PT 
Date (Optional) : _________ _ 

Signature: l1>vi11JAJAL l\1A,s1,l{)b, 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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



DocuSign Envelope ID: E7CE1E28-7B13-414F-8661-D5BA13E46520 

Privacy Act Statement 

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/AIA/01 (06-12) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

[I] United States application or PCT international application number 17 /186,569 

filed on February 26, 2021 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Maciej GASIOR 

Signature: lllo..ciy b.?vSibV' 

March 8, 2021 I 3:24 PM ET 
Date (Optional) : _________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 



Electronic Patent Application Fee Transmittal 

Application Number: 17186569 

Filing Date: 26-Feb-2021 

Title of Invention: GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

First Named Inventor/Applicant Name: David CZEKAI 

Filer: Rhianna Lindop/Catherine Heath 

Attorney Docket Number: 761996.110010 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 2051 1 80 80 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 80 



Electronic Acknowledgement Receipt 

EFSID: 42146473 

Application Number: 17186569 

International Application Number: 

Confirmation Number: 4113 

Title of Invention: GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

First Named Inventor/Applicant Name: David CZEKAI 

Customer Number: 24633 

Filer: Rhianna Lindop 

Filer Authorized By: 

Attorney Docket Number: 761996.110010 

Receipt Date: 10-MAR-2021 

Filing Date: 26-FEB-2021 

Time Stamp: 21 :00:36 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $80 

RAM confirmation Number E202130L03302314 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

524242 

1 Oath or Declaration filed 
2021031 0_Declarations_76199 

no 12 
6110010.pdf 

b5cd117e6c73f7d4de4012519a0adc0d9da 
cb46a 

Warnings: 

Information: 

30377 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
e819944646d 9d7f2 9d aS b64 be 77 ea8cf2 97 

a894b 

Warnings: 

Information: 

Total Files Size (in bytes) 554619 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/186,569 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 80 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 350 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 400 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= X 50 = 0.00 OR 

INDEPENDENT CLAIMS 1 minus 3 = X 240 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 830 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

17/186,569 

24633 

FILING or 
37l(c)DATE 

02/26/2021 

HOGAN LOVELLS US LLP 

GRPART 

UNIT 

1629 

IP GROUP, COLUMBIA SQUARE 
555 THIRTEENTH STREET, N.W. 
WASHINGTON, DC 20004 

FIL FEE REC'D 

990 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

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

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

761996.110010 20 1 
CONFIRMATION NO. 4113 

FILING RECEIPT 

1111111111111111111111 m~mll!~IBIHI~ 111111111111111 IIII IIII 

Date Mailed: 03/16/2021 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

David CZEKAI, Radnor, PA; 
Maciej GASIOR, Radnor, PA; 
Lorianne MASUOKA, Radnor, PA; 
Julia TSAI, Radnor, PA; 
Joseph HULIHAN, Radnor, PA; 
Alex AIMETTI, Radnor, PA; 

Marinus Pharmaceuticals, Inc., Radnor, PA; 

Power of Attorney: The patent practitioners associated with Customer Number 24633 

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/US2020/044843 08/04/2020 
which claims benefit of 62/882,648 08/05/2019 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 
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Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 03/09/2021 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/186,569 
Projected Publication Date: 06/24/2021 
Non-Publication Request: No 
Early Publication Request: No 
** SMALL ENTITY ** 
Title 

GANAXOLONE FOR USE IN TREATMENT OF STATUS EPILEPTICUS 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/186,569 

24633 
HOGAN LOVELLS US LLP 

FILING OR 3 71 (C) DATE 

02/26/2021 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

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

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

David CZEKAI 761996.110010 
CONFIRMATION NO. 4113 

INFORMAL NOTICE 

IP GROUP, COLUMBIA SQUARE 
555 THIRTEENTH STREET, N.W. 
WASHINGTON, DC 20004 

11111111111111111 lllll ll]~!l]!~l!~l!~Hl!UHll 11111111111111111111111 

Date Mailed: 03/16/2021 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
David CZEKAI 
Maciej GASIOR 
Lorianne MASUOKA 
Julia TSAI 
Joseph HULIHAN 
Alex AIMETTI 

/ktesfaye/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 17186569 

Filing Date 2021-02-26 

INFORMATION DISCLOSURE First Named Inventor I l:Javid CZEKAI 
STATEMENT BY APPLICANT 

Art Unit 11629 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBA 

Attorney Docket Number 1761996.110010 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20160228454 A1 Ro16-08-11 Marinus Pharmaceuticals, Inc. 

2 20170246188 A1 Ro11-08-31 The Texas A&M University System 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 )014028398 Wo A2 2014-02-20 
The Regents of the 
University of California 

2 2017156103 wo A1 2017-09-14 Sage Therapeutics, Inc. 

EFSWeb2.1.18 



Application Number 17186569 

Filing Date 2021-02-26 
INFORMATION DISCLOSURE First Named Inventor I David CZEKAI 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBA 

Attorney Docket Number 761996.110010 

3 )018031748 WO A1 2018-02-15 Ovid Therapeutics Inc. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
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CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Decision Granting Request for 
Prioritized Examination (Track I) 

Application No. 
17/186,569 

Examiner 

CHERYL P GIBSON 
BAYLOR 

1. THE REQUEST FILED 26 February 2021 IS GRANTED. 

Applicant(s) 

CZEKAI etal. 

Art Unit 
OPET 

The above-identified application has met the requirements for prioritized examination 
A. ~ for an original nonprovisional application (Track I). 
B. D for an application undergoing continued examination (RCE). 

AIA (FITF) Status 
Yes 

2. The above-identified application will undergo prioritized examination. The application will be 
accorded special status throughout its entire course of prosecution until one of the following occurs: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

filing a petition for extension of time to extend the time period for filing a reply; 

filing an amendment to amend the application to contain more than four 
independent claims, more than thirty total claims, or a multiple dependent claim; 

filing a request for continued examination ; 

filing a notice of appeal; 

filing a request for suspension of action; 

mailing of a notice of allowance; 

mailing of a final Office action; 

completion of examination as defined in 37 CFR 41.102; or 

abandonment of the application. 

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at 

(571 )272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282. 

/CHERYL GIBSON BAYLOR/ 
Paralegal Specialist, OPET 

U.S. Patent and Trademark Office 

PTO-2298 (Rev. 02-2012) 
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Office Action Summary 

Application No. 
17/186,569 

Examiner 

CARLOS A AZPURU 

Applicant(s) 
CZEKAI etal. 

Art Unit 

1617 

AIA (FITF) Status 

Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b) 0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 55-74 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) O Claim(s) is/are allowed. 

7) 0 Claim(s) 55-74 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 04012021. 

U.S. Patent and Trademark Office 
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Application/Control Number: 17/186,569 
Art Unit: 1617 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

A preliminary amendment was filed on 02/26/2021. 

Information Disclosure Statement 

An information disclosure statement was filed on 04/01/2021. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) ING ENERAL.-The specification shall contain a written description of the invention, and 

of the manner and process of making and using it, in such full, clear, concise, and exact terms as to 

enable any person skilled in the a rt to which it pertains, or with which it is most nearly connected, to 
make and use the same, and shall set forth the best mode contemplated byth e inventor or joint 

inventor of carrying out the invention. 

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112: 

The specifications hall contain a written description of the invention, and of the manner and 
process ofmakinga nd using it, ins uch full, clear, concise, and exact terms as to enable any person 

skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 

same, and shall set forth the best mode contemplated by the inventor of carryi ngout his invention. 

Claims 55-64, 67-74 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AIA), first 

paragraph, because the specification, while being enabling for a bolus administration up to 1000 ng/ml, 

does not reasonably provide enablement for all doses above 500 ng/ml. The specification does not 

enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 

make and/or use the invention commensurate in scope with these claims. 
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The specification is clear that plasma levels above 1000 ng/ML should be avoided because they 

cause anesthesia (see page 5, [0012]). Correction is requested. 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSI ON.-The s pedfication shall conclude with one or more claims particularly pointing out 
and distinctly cl aimingthe subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specifications hall conclude with one or more claims particularly pointingout and distinctly 
cl a imingthe subject matter which the applicant regards ash is invention. 

Claim 72 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor (or for applications subject to pre-Al A 35 U.S.C. 112, the applicant), regards 

as the invention. 

Claim 72 appears to be missing a word or two, and is indefinite because it is unclear what is 

intended. Correction is requested. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A pa tent for a claimed invention may not be obtained, notwithstanding that the claimed invention is 
not identically dis closed as set forth ins ectio n 102, if the differences between the claimed invention 

and the prior a rt are such that the claimed invention as a whole would have been obvious before the 

effective filing date of the claimed invention to a person having ordinary skill in the art to which the 
claimed invention pertains. Pa tentability shall not be negated by the manner in which the invention 

was made. 

Claim 55-74 is/are rejected under 35 U.S.C. 103 as being unpatentable over US 2016/0228454 

Al (Marimus). 
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Mari mus teaches a method for treating status epilepticus as well as other types of seizure 
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disorders [0070]. An injectable ganaxolone formulation also comprising sulfobutylether-Beta­

cyclodextrin and water [0076] and [0022] is administered as one or more bolus injections. The method 

of treatment maintains a plasma concentration of ganaxolonefrom about 50 ngto about 3500 ng/ml 

[0090]. Cmax for the treatment is 100 ng/ml to about 1000 ng/ml, after which an infusion is 

administered over time giving a constant dose sufficient to provide a plasma concentration which is 40% 

of Cmax for a period of time between 30 mins and 120 hours (5 days) [0089]. This infusion process lasts 

much longer than the bolus administration, and eliminates or suppresses seizure activity [0070] and 

[0089]. The plasma concentration range of ganaxolone includes values from 500 ng/ml to 3500 ng/ml ( 

5 grams/ml to 35 grams/ml). The dosage for the infusion is 40% of Cmax which translates to 4 mg/ml 

to 40 mg/ml. Various forms of status epilepticus such as refractory status epilepticus a re recited at 

[0089]. While Ma rim us does not recite the same periods of time for bolus or infusion, Ma rim us is clear 

in its teaching that ganaxolone is used for treatment of various forms status epilepticus by 

administering a bolus injection, followed by a continuous infusion of ganaxolone which maintains a 

therapeutic level which suppresses or eliminates seizure activity. Regarding the tapering period, any 

infusion will have this feature since the amount left becomes smaller and smaller until all the infusion 

solution is used up. Therefore a tapering period is inherent to any infuion treatment. Ma rimus is silent 

as to the percentage of suppression as well. However, since Marimus clearly teaches the method of 

treatment which attains a therapeutically effective amount in the plasma, therapeutic protocols as to 

duration of both bolus and infusion, as well as exact dosage would be parameters well recognized by the 

ordinary medical practitioner. Further, since Marimus teaches the claimed method of treatment, the 

ordinary practitioner would further have a reasonable expectation of similar suppression or elimination 

of seizure activity. As such, the instantly claimed method of treating statusepilepticus would have been 

obvious to one of ordinary skill in the art atthe time of filing given the teachings of Marimus. 
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No claims are allowed. 

Conclusion 

Correspondence 

Any inquiry concerning this communication or earlier communications from the examiner 

Pages 

should be directed to CARLOS A AZPURU whose telephone number is (571)272-0588. The examiner can 

normally be reached on 9 am- 3 pm, 4 pm-8pm. 

Examiner interviews a re available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, 

Johann R Richter can be reached on 571-272-0646. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my. uspto.gov/pa ir/PrivatePa ir. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/CARLOS A AZPURU/ 
Primary Examiner, Art Unit 1617 

caz 
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increase patient safety by decreasing the amount of ganaxolone administered over time. 

Proposed Amendment(s) 

The serum level will be amended to 500 ng/mL to 1000 ng/mL, and the duration of adminstration of 
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REPLY TO NON-FINAL OFFICE ACTION 

The paper is filed in response to the Non-Final Office Action mailed April 20, 

2021. Please amend the above-identified application as directed herein. 

Reconsideration and further examination are respectfully requested. 

Amendments to the Claims begin on page 2. 

Remarks/Arguments follow the amendments section of this paper. 
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AMENDMENT TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

1-54. (Cancelled) 

55. (Currently Amended) A method of treating status epilepticus (SE), comprising 

administering to a subject in need thereof an effective amount of ganaxolone to 

suppress SE for a period of at least 8 hours, wherein the effective amount of 

ganaxolone is administered as an intravenous bolus plus continuous infusion to produce 

and maintain a ganaxolone plasma concentration of at least about 500 ng/ml to about 

1000 ng/m I for at least about 8 hours to about 12 hours. 

56. (Previously Presented) The method of claim 55, wherein the intravenous bolus 

comprises about 5 mg to about 40 mg of ganaxolone. 

57. (Previously Presented) The method of claim 56, wherein the intravenous bolus 

comprises about 30 mg of ganaxolone. 

58. (Previously Presented) The method of claim 55, wherein the continuous 

intravenous infusion comprises infusion of about 20 mg of ganaxolone per hour to about 

80 mg of ganaxolone per hour. 

-2-
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59. (Previously Presented) The method of claim 58, wherein about 80 mg of 

ganaxolone per hour are infused into the subject at the initiation of the continuous 

intravenous infusion and for at least about 2 hours thereafter. 

60. (Previously Presented) The method of claim 59, wherein the amount of 

ganaxolone infused into the subject by the continuous intravenous infusion is decreased 

from about 80 mg per hour to about 40 mg per hour after about 2 hours. 

61. (Currently Amended) The method of claim 60, wherein the 40 mg per hour 

continuous intravenous infusion is administered for about 6 hours to about 10 hours. 

62. (Currently Amended) The method of claim 61, further comprising continuing to 

administer ganaxolone by the continuous intravenous infusion, wherein the amount of 

ganaxolone infused into the subject by the continuous intravenous infusion is t-AeA­

decreased from about 40 mg per hour to about 20 mg per hour. 

63. (Previously Presented) The method of claim 62, wherein the 20 mg per hour 

continuous intravenous infusion is administered for about 12 hours to about 24 hours. 

64. (Currently Amended) The method of claim [[55]]56, wherein a continuous 

intravenous infusion of ganaxolone is initiated periprocedurally with the intravenous 

bolus and the continuous intravenous infusion comprises: a) an infusion of about 80 mg 

ganaxolone per hour for about 2 hours, then b) an infusion of about 40 mg ganaxolone 

-3-
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per hour for about 6 hours to about 10 hours, then c) an infusion of about 20 mg 

ganaxolone per hour for about 12 hours to about 24 hours, and optionally 1Nherein the 

20 mg per hour infusion is increased to up to 45 mg per hour starting at about 24 hours 

after initiating the continuous intravenous infusion for up to about 12 hours. 

65. (Currently Amended) The method of claim 55, wherein the intravenous bolus 

produces a ganaxolone plasma concentration in the subject of at least about 500 ng/ml 

to about 1000 ng/m I. 

66. (Cancelled) 

67. (Currently Amended) The method of claim [[55]]64, wherein the intravenous 

bolus is administered to the subject for about 1 minute to about 5 minutes. 

68. (Cancelled) 

69. (Cancelled) 

70. (Currently Amended) The method of claim 64, further comprising a taper period 

fof-of about 12 hours, ,.vherein the taper period starts at about 36 hours from the 

initiation of the continuous intravenous infusion. 

71. (Cancelled) 

-4-
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72. (Currently Amended) The method of claim 55, wherein the subject bas refractory 

status epilepticus. 

73. (Cancelled) 

7 4. (Cancelled) 

75. (New) The method of claim 55, wherein the amount of ganaxolone infused into 

the subject by the continuous infusion is decreased at least once while the ganaxolone 

plasma concentration of about 500 ng/ml to about 1000 ng/ml is maintained. 

76. (New) The method of claim 55, wherein the total daily dose of ganaxolone 

administered is from about 500 mg to about 900 mg. 

77. (New) The method of claim 75, further comprising continuing to administer 

ganaxolone by continuous intravenous infusion after the ganaxolone plasma 

concentration of about 500 ng/ml to about 1000 ng/ml has been maintained for about 8 

hours to about 12 hours, and wherein the amount of ganaxolone that is infused is 

reduced. 

78. (New) The method of claim 64, wherein the subject has refractory status 

epilepticus. 

-5-
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79. (New) The method of claim 77, wherein the subject has refractory status 

epilepticus. 

80. (New) The method of claim 57, wherein a continuous intravenous infusion of 

ganaxolone is initiated periprocedurally with the intravenous bolus and the continuous 

intravenous infusion comprises: a) an infusion of about 80 mg ganaxolone per hour for 

about 2 hours, then b) an infusion of about 40 mg ganaxolone per hour for about 6 

hours to about 10 hours, then c) an infusion of about 20 mg ganaxolone per hour for 

about 12 hours to about 24 hours. 

81. (New) The method of claim 80, wherein the subject has refractory status 

epilepticus. 

-6-
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REMARKS 

I. CLAIM STATUS 

With entry of this paper claims 55-65, 67, 70, 72, and 75-81 are pending and 

under examination. Claims 1-54 were previously cancelled, and claims 66, 68, 69, 71, 

73, and 7 4 are cancelled herein, all without prejudice or disclaimer. Claim 55 is 

amended to recite that a ganaxolone plasma concentration of about 500 ng/ml to about 

1000 ng/m I is maintained for about 8 to about12 hours, as was discussed during the 

examiner interview on June 24, 2021. Other claims are amended to provide greater 

clarity and new claims 75 to 81 are added. Exemplary support for the amended claims 

and new claims can be found in the as-filed specification at paragraphs [0009], [0012], 

[0013], [0015], [0020], [0062], [0076], [0077], and [0107]. 

II. EXAMINER INTERVIEW 

Applicant thanks Examiner Azpuru for the telephone interview on June 24, 2021. 

The Applicant-Initiated Summary dated June 29, 2021, accurately summarizes the 

substance of the interview. 

Ill. REJECTION UNDER 35 U.S.C. § 112(a) (ENABLEMENT) 

Claims 55-64 and 67-74 are rejected under 35 U.S.C. § 112(a), as allegedly not 

being enabled because the upper limit of the ganaxolone plasma concentration is not 

recited. Without acquiescing to the rejection and solely to advance prosecution, 

Application has amended claim 55 to recite a ganaxolone plasma concentration of 

about 500 ng/ml to about 1000 ng/ml. Applicant respectfully requests reconsideration 

and withdrawal of the rejection. 

-7-
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IV. REJECTION UNDER 35 U.S.C. § 112(b) (INDEFINETNESS) 

Claim 72 is rejected under 35 U.S.C. § 112(b), as allegedly being indefinite 

because the claim contains a typographical error. Claim 72 has been amended to recite 

"has" in place of "as." Applicant respectfully requests reconsideration and withdrawal of 

the rejection. 

V. REJECTION UNDER 35 U.S.C. § 103 (OBVIOUSNESS) 

The Office has rejected claims 55-74 as allegedly obvious over US Publication 

No.: 2016/0228454 (the "Prior Art"). Office Action at page 3. According to the Office, the 

Prior Art allegedly teaches a method for treating status epilepticus ("SE") by 

administering an injectable ganaxolone formulation. Id. at page 4. The Office alleges 

that the Prior Art discloses a method that comprises administering a bolus, which can 

provide a Cmax of 100 ng/ml to 1000 ng/ml followed by an infusion that eliminates or 

suppresses seizure activity. Id. The Office acknowledges that the Prior Art does not 

recite the same periods of time for the bolus or infusion as are claimed. Id. 

Applicant thanks the examiner for conducting the interview on June 24, 2021. 

During the interview the claims and Prior Art were discussed and Dr. Joseph Hulihan 

explained that the claimed method unexpectedly "breaks"1 SE with exposure to 

ganaxolone for a period of time that was much lower expected. Dr. Hulihan also 

explained that this beneficially results in reduced drug exposure and improved safety. A 

Declaration under 37 C. F. R. § 1.132 by Dr. Hulihan that confirms the information he 

shared during the interview is filed concurrently herewith. The "Hulihan Declaration." 

Dr. Hulihan explains that the term "breaking" SE refers to a treatment effect that cause 
seizure to stop and not rapidly reoccur when the plasma concentration of ganaxolone falls below 
about 500ng/ml or administration of ganaxolone is terminated. Hulihan Declaration at 1"[ 7-8 

-8-
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The Prior Art discloses intravenous ganaxolone formulations comprising 

sulfobutyl ether-!3-cyclodextrin and water. See, ,I [0030] et seq. The prior art discloses 

that the formulations can be used to treat a wide variety of including a variety of seizure 

disorders, such as SE, PCDH19 female pediatric epilepsy and Lennox-Gastaut 

syndrome among others, stroke, traumatic brain injury, neurodegenerative disorders, 

and seizures that are complications of inflammatory disorders and lysosomal storage 

disorders. ,I [0070] - [007 4]. The prior art discloses a variety of ways to administer the 

formulations including a single bolus injection (,I [0075], [0082]-[0085]), multiple boli 

over 1 to 10 days at intervals of 1 to 24 hours (,I [0076], [0086]), single or multiple 

injections (,I [0075]), intravenous infusion with or without a prior bolus (,I [0077], [0087]), 

and bolus plus intravenous infusion (,I [0077], [0088]-[0090]). Nothing in the Prior Art 

describes which method to select to treat SE nor specific parameters for the method, let 

alone maintaining a ganaxolone plasma concentration of about 500 ng/ml to 1000 ng/ml 

for about 8 to about 12 hours. 

Assuming, for the sake of argument alone, that a person of ordinary skill in the 

art were to focus on the disclosure relating to administering the formulation as a bolus 

plus continuous infusion, they would have followed the guidance provided in the Prior 

Art, which discloses that the infusion should be administered for "1 to 10 consecutive 

days." ,I [0088] - [0089]. 

The claimed method differs from the disclosure of the Prior Art by requiring the 

ganaxolone plasma concentration be maintained at about 500 ng/ml to about 1000 

ng/ml for a short period of time of about 8 hours to about 12 hours. As explained by Dr. 

Hulihan, the combination of ganaxolone plasma concentration and time period are 

-9-
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important to for the therapeutic effect of "breaking" SE. Hulihan Declaration at ,I 8 - 10. 

Dr. Hulihan explained that it was surprising and unexpected that SE could be broken 

using ganaxolone at that serum concentration for such a short period of time. Hulihan 

Declaration at ,I 10. 

Importantly, and as explained by Dr. Hulihan, the claimed method provides 

significant clinical advantages for patients. As shown by the examples in the 

application and further explained by Dr. Hulihan, the claimed method can effectively 

break SE. See, FIGs. 3, 5, 7, 9 and 15, and Hulihan Declaration at ,I 11. Further, the 

method provides improved safety for patients by limiting exposure to high drug levels to 

a short period of about 8 to 12 hours, which reduces risk of unwanted adverse events. ,I 

11. 

The Prior Art provides no information whatsoever that could reasonably be seen 

by a person of ordinary skill as suggesting that the claimed method should be 

investigated, and certainly does not provide the requisite reasonable expectation of 

success. 

For at least these reason, the pending claims would not have been obvious over 

the Prior Art. Applicant, therefore, respectfully requests reconsideration and withdrawal 

of this rejection under35 U.S.C. § 103(a). 

VI. CONCLUSION 

In view of the foregoing amendments and remarks, Applicant respectfully 

requests reconsideration of this application and the timely allowance of the pending 

claims. 

-10-
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Please grant any extensions of time required to enter this response and charge 

any additional required fees to Deposit Account No. 50-1349. 

Date: July 8, 2021 

125 High Street, Suite 2010 
Boston, MA 02110 
Phone: 617-371-1019 
Facsimile: 617-371-1037 

\\PH - 761996/110010 - 672274 v1 

Respectfully submitted, 

HOGAN LOVELLS US LLP 

/Robert H. Underwood, Reg. No. 45, 170/ 

Robert H. Underwood 
Registration No. 45,170 

Please recognize our Customer No. 24633 
as our correspondence address 
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DECLARATION UNDER 37 C.F.R. § 1.132 

I, JOSEPH HULIHAN, M.D., declare and state the following: 

1. I am a board-certified neurologist with subspecialty training in clinical 

neurophysiology. I have 30 years of experience working in clinical care, research, drug 

development, and medical affairs in connection with numerous neurological and psychiatric 

conditions, including epilepsy. My curriculum vita is attached herewith (Exhibit A). I currently 

serve as the Chief Medical Officer at Marinus Pharmaceuticals, Inc., the assignee of U.S. 

Application No.: 17/186,569. 

2. I am a co-inventor of U.S. Application No.: 17/186,569. 

3. I am familiar with U.S. Patent Application No.: 17/186,569 and the currently 

pending claims. 
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4. I submit this Declaration to provide a record of the information that I discussed 

during the examiner interview held for this patent application on June 24, 2021. Marinus 

Pharmaceuticals, Inc. will not provide me with any special or additional compensation in 

exchange for this Declaration, and I have no direct financial interest in the outcome of this 

patent application. 

5. SE is a medical emergency requiring urgent care to avoid permanent brain 

damage, medical complications or death. SE is a rare condition for which there are a paucity of 

evidence-based treatments. SE can result from a number of causes such as infection, stroke, 

trauma and biochemical imbalances. The clinical objective in treating SE is to administer 

therapy to stop the seizures as quickly and safely as possible. A key objective is that the 

medication be administered for a limited duration to stop the seizures and that the effect lasts 

beyond discontinuation of the medication; that is, a treatment that can "break" the status and 

restore the brain to its normal state of activity without recurrence of seizures when the 

medication is discontinued. 

6. Current therapy for SE typically involves administering benzodiazepines, such as 

lorazepam or midazolam, as first-line therapy. If needed, anti-epileptic medications, such as 

levetiracetam and valproate, are then administered as second line-therapy. In over half of the 

cases of convulsive SE, this type of treatment is not effective to stop seizures. SE patients that 

do not respond to second-line agents, may need to be placed in a medically induced coma 

using intravenous anesthetic drugs to stop the seizures. The comatose state is typically 

maintained for 24-48 hours, after which the anesthetic drug is tapered to determine if SE has 

been terminated. However, seizures frequently return when the drugs are withdrawn. This 

results in extended periods of treatment with powerful drugs, that can lead to permanent brain 

damage, medical complications and death. 

7. Marinus Pharmaceuticals Inc. is investigating the use of ganaxolone for treating 

SE. Given the complexities of SE and difficulties in treating SE, we initially believed that a high 

ganaxolone exposure for a long treatment period of at least 4 days duration, would be required 

to break SE, i.e., stop seizures and prevent seizures from rapidly returning when ganaxolone 

was discontinued. 
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8. In our clinical investigations, we unexpectedly discovered that SE could be 

rapidly and persistently suppressed using less ganaxolone and for a much shorter period of time 

than was anticipated. We determined that administering ganaxolone as an intravenous bolus 

and continuous intravenous infusion to achieve and maintain a ganaxolone plasma 

concentration of about 500 ng/ml to about 1000 ng/ml for about 8 to about 12 hours resulted in 

rapid and persistent suppression of SE, without recurrence of SE when the rate of ganaxolone 

infusion was reduced and treatment was terminated (See, FIG. 15 of the patent application 1 ). 

9. Our investigations also surprisingly revealed that targeting a transient 

ganaxolone plasma concentration of about 500 ng/ml to about 1000 ng/ml was not enough to 

result in persistent suppression of SE. We found that it is important to maintain that ganaxolone 

plasma concentration for about 8 to about 12 hours to achieve persistent suppression, i.e., to 

break SE. In fact, when the plasma concentration dropped below 500 ng/ml prior to completing 

8 to 12 hours of treatment, seizures rapidly recurred. (See, FIGS. 3, 5, 7, 9 and 15 of the patent 

application.) 

10. It was completely unexpected that providing ganaxolone at a serum 

concentration of about 500 ng/ml to about 1000 ng/ml for a short duration of only about 8 to 

about 12 hours, resulted in persistent SE suppression. In fact, it was completely contrary to our 

expectations. 

11. Importantly, this surprising and unexpected discovery and the claimed treatment 

method provide significant clinical advantages for patients. First, a method that can effectively 

break SE using ganaxolone is now available. In addition, the method provides enhanced safety 

for patients by limiting the duration of exposure to high drug levels to only about 8 to about 12 

hours. This reduction in drug exposure lessens the risk of unwanted adverse events. 

All statements made herein of my own knowledge are true, all statements made herein 

on information and belief are believed to be true, and these statements were made with the 

1 The high dose produced a ganaxolone plasma concentration of about 500 ng/ml to about 1000 ng/ml for about 8 
hours, while the low dose and medium dose did not achieve this plasma concentration for the 8 hour period. See 
also, Table 5. 
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knowledge that willful false statements and the like are punishable by fine or imprisonment, or 

both, under 18 U.S.C. § 1001, and may jeopardize the validity of the application or any patent 

issuing thereon. 

7-Jul-2021 
Date 
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Curriculum Vitae 

Joe Hulihan, MD, MS-HP 

CONTACT INFORMATION 

Position: 

E-mail 

Linked In 

Mobile 

Mailing address 

Chief Medical Officer 

Marinus Pharmaceuticals, Inc. 

ihulihan@rnarinusphanna.com 

www.li11ked1n.com/in/ihulihan 

1.267. 798.9987 

100 Matsonford Road, #5 

Suite 500 

Radnor, PA 19087 

Summary of Professional Experience, Education/Training and Certifications 

PROFESSIONAL EXPERIENCE - PHARMACEUTICAL INDUSTRY 

Marinus Pharmaceuticals, Inc., Chief Medical Officer 2019-

Responsible for clinical development of the neuroactive steroid, ganaxolone, for treatment of rare pediatric epilepsies, 
status epi/epticus and other neuropsychiatric disorders 

Paradigm Neuroscience: Principal 2015-

Provide consulting services for pharmaceutical and device development in neurology and psychiatry, including clinical 
and strategic support for neurotherapeutics in all phases of development. Clients have included a range of 
organizations, including large and mid-size pharma, early stage pharmaceutical and device companies, startup 
ventures and medical communications companies. 

Current/recent consulting engagements with role and therapeutic area: 

Neuronasal, LLC, Wexford PA - Clinical Advisor: Concussion 

Ophidion, Inc., Bethlehem PA- Clinical Advisor: siRNA technologies CNS disease 

Zynerba Pharmaceuticals, Inc., Devon PA- Study physician: Epilepsy and Fragile X syndrome 

Finn Partners, New York NY - Clinical Advisor: Schizophrenia, Rare Diseases 

Cavion, Inc., Cambridge MA- Independent Safety Monitor: Essential Tremor 

Johnson & Johnson 

Global Medical Affairs Leader, Neuroscience (Mood disorders), Janssen Global Services, LLC 
(2013-14) 

2017-

2017-

2018-2020 

2018-2019 

2017-2019 

1999-2014 

Developed a global, comprehensive life cycle investigational plan for the lead antidepressant in development, 
esketamine, prioritizing clinical initiatives globally and by region; Jed Global Medical Affairs team for mood disorders 
and represented worldwide clinical groups on compound development teams, ensuring that development programs 
met global data needs; served on the Disease Area Leadership Team for Mood Disorders, participating in program 
decisions including stage-gate decisions for compounds transitioning to proof-of-concept and to Phase 3 development 
in depression, anxiety disorders, bipolar disorder and PTSD; worked with the global health outcomes/economics lead 
to develop market access strategies; collaborated with global commercial leader to prioritize areas for compound 
development; served on clinical development teams for three compounds in depression/anxiety indicatio ns; Jed 
advisory boards on clinical programs in US, Europe and Asia; made numerous presentations to internal and external 
audiences. 
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Vice President, Medical Affairs: 
Neuroscience, Janssen Scientific Affairs (2007-13) 
Neurology, Ortho-McNeil Neurologics/Ortho-McNeil Janssen Scientific Affairs (2004-07) 

2 

Led US medical affairs team, initially for neurology and subsequently for the overall neuroscience franchise; duties 
encompassed life cycle strategies, program development and achievement of financial targets, with operational 
budgets between $54 million and $125 million; developed medical affairs business plans for management review and 
approval; Jed teams up of to 125 associates including physicians and scientists, medical science liaisons, medical 
information, health outcomes/health economics, biostatistics, publications, clinical operations, epidemiology and 
department administration; recruited and developed high-potential scientists and managers; drove collaboration with 
clinical and commercial partners; supervised teams for study development and execution, and communication plans in 
psychiatry, neurology and pain medicine; ensured compliance with relevant legal and regulatory guidance; served on 
the company management board with shared accountability for overall company performance; participated in global 
development and commercial teams and in the assessment of licensing opportunities; presented numerous topics at 
internal management reviews, scientific meetings, advisory boards and symposia. 

Director, CNS Research, Clinical Affairs, Ortho-McNeil Pharmaceutical: 

Group Director (2003-04) 
Senior Director (2002-03) 
Director (1999-2002) 

Had direct or supervisory responsibility for development of clinical protocols and review of proposals for investigator­
initiated studies. Therapeutic areas encompassed adult and pediatric neurology, psychiatry and pain medicine 
including epilepsy, headache disorders, chronic pain, movement disorders, amyotrophic lateral sclerosis (ALS}, impulse 
control disorders, PTSD and substance abuse/dependence; served as key medical affairs contact for franchise 
commercial, legal, regulatory, communications and other functions; in collaboration with marketing, Jed market 
development and launch activities for Topamax in epilepsy indications and in migraine prevention, and developed 
phase 38/4 plans; developed and supervised publication and communication plans for clinical programs; served on 
topiramate global development team; presented at numerous internal and external meetings. 

PROFESSIONAL EXPERIENCE -ACADEMIC MEDICINE 

Graduate Medical Education 

Temple University School of Medicine, Philadelphia, PA 

Assistant/ Associate professor of neurology 

Hahnemann University School of Medicine, Philadelphia, PA 

Clinical Instructor, Neurology 

Clinical 

Woodhaven Center (a residential facility for adults with developmental disabilities) 
Consulting Neurologist 

Department of Neurology, Temple University Hospital 

Co-Director/Director, EEG Laboratory and lntraoperative Monitoring 

Committees 
Ethics Committee 
Pharmacy and Therapeutics Committee 

Brain Death Protocol Review Committee 

Department of Neurology, Hahnemann University Hospital 

Director, EEG Laboratory 
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Curriculum vitae 
Joe Hulihan, MD 

Mayo Clinic 

Associate Consultant 

EDUCATION AND TRAINING 

Graduate Education 

Jefferson School of Population Health 
Certificate in Health Policy, June 2011 

MS-Health Policy, May 2015 

Drexel University School of Medicine (formerly Hahnemann University) 

MD, Honors in Neurology, 1986 

Graduate Medical Training 

Internship, Internal Medicine 
Crozer-Chester Medical Center/ Hahnemann University Hospital 

Residency in Neurology 

Hahnemann University Hospital 

Fellowship, Clinical Neurophysiology 
Mayo Clinic, Rochester, MN 

Undergraduate Education 

Dickinson College, Carlisle, PA 

MEDICAL LICENSURE 
Pennsylvania License MD042454E 

BOARD CERTIFICATION 
American Board of Psychiatry and Neurology (Neurology) 

American Board of Clinical Neurophysiology 

1991 

2009-15 

1982-86 

1986-87 

1987-90 

1990-91 

BS, 1977, Magna cum laude 

1987-Present 

Certificate 35975, 1992 

1994 

Professional Organizations and Advocacy 

PROFESSIONAL SOCIETIES 
American Academy of Neurology 

American Public Health Association, Member 

AcademyHealth, Member 

International Society for CNS Clinical Trials and Methodology 
(Founding member) 

Strategic Working Group on Innovation (2013-2014) 
Suicidal Ideation and Behavior Working Group (2015-2020) 

ADVISORY COMMITTEES / BOARDS 

Board of Directors, American Society for Neurotherapeutics 

Steering Committee, North American AED Pregnancy Registry 

AAN Residency Examination Subcommittee-Clinical Neurophysiology 
Chair (2000-2003) 

Examiner, American Board of Psychiatry and Neurology 
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ADVOCACY/ COMMUNITY SERVICE 

Board of Trustees, Mercer Street Friends, Trenton, NJ 
(Social services agency focused on education, hunger and poverty) 
Board Chair, 2016-present 

Member, Board of Directors, Pennswood Village 
(A continuing care residential community) 

Chair, Dickinson College Philadelphia Regional Council 

Epilepsy Foundation of Eastern Pennsylvania 
Chair, Professional Advisory Board (1996-2000) 
Professional Advisory Board (1994-2004) 
Board of Directors (1998-2004) 

OTHER PROJECTS 

2012-

2015-2018 

2015-2017 

1994-2004 

Producer, Two Trentons: An American City Speaks (2019) - Feature-length documentary film 

Publications 

PEER-REVIEWED ARTICLES 

1. Guterman EL, Betjemann JP, Aimetti A, Li JW, Wang Z, Yin D, Hulihan J, Lyons T, Miyasato G, Strzelczyk A. 
Association between treatment progression, disease refractoriness, and burden of illness among hospitalized 
patients with status epilepticus. JAMA Neurology 2021;78(5):588-95. 

2. Alphs L, Mao L, Rodriguez SC, Hulihan J, Starr HL. Design and rationale of the paliperidone pa Imitate research 
in demonstrating effectiveness (PRIDE) study: a novel comparative trial of once-monthly paliperidone 
pa Imitate versus daily oral anti psychotic treatment for delaying time to treatment failure in persons with 
schizophrenia. J Clin Psychiatry 2014;75:1388-93. 

3. Alphs L, Bossie C, Kern-Sliwa J, Fu D-J, Ma Y-W, Hulihan J. Paliperidone pa Imitate and risperidone long-acting 
injectable in subjects with schizophrenia recently treated with oral risperidone or other anti psychotics. 
Neuropsychiatric Disease and Treatment 2013;9:341-50. 

4. Alphs L, Olson WH, Turkoz I, Fastenau J, Hulihan J. Cost and Cost-Effectiveness in a Randomized Trial of Long­
Acting Risperidone for Schizophrenia (letter to the editor). J Clin Psych 2012;73:1368. 

5. Loring DW, Williamson DJ, Meador KJ, Wiegand F, Hulihan J. Topiramate dose effects on cognition: a 
randomized double-blind study. Neurology 2011;76:131-7. 

6. Lipton RB, Silberstein S, Dodick D, Cady R, Freitag F, Mathew N, Biondi DM, Ascher S, Olson WH, Hulihan J. 
Topiramate intervention to prevent transformation of episodic migraine: The topiramate INTREPID study. 
Cephalalgia 2011;31:18-30. 

7. Pina-Garza JE, Schwarzman L, Wiegand F, Hulihan J. A pilot study of topiramate in childhood absence epilepsy. 
Acta Neural Scand 2011;12:354-9. 

8. Ramsay E, Faught E, Krumholz A, Naritoku D, Privitera M, Schwarzman L, Mao L, Wiegand F, Hulihan J; CAPSS-
272 Study Group. Efficacy, tolerability, and safety of rapid initiation of topiramate versus phenytoin in patients 
with new-onset epilepsy: a randomized double-blind clinical trial. Epilepsia 2010;51:1970-7. 

9. Elbie RJ, Biondi DM, Ascher S, Wiegand F, Hulihan J. Carisbamate in essential tremor: brief report of a proof 
of concept study. Movement Disorders 2010; 25:634-8. 
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10. Bigal ME, Lipton RB, Biondi DM, Xiang J, Hulihan J. Weight change and clinical markers of cardiovascular disease 
risk during preventive treatment of migraine. Cephalalgia 2009;29:1188-96. 

11. Diener HC, Dodick DW, Goadsby PJ, et al. Utility of topiramate for the treatment of patients with chronic 
migraine in the presence or absence of acute medication overuse. Cephalalgia 2009;29:1021-7. 

12. Silberstein S, Lipton R, Dodick D, et al. Topiramate treatment of chronic migraine: a randomized, placebo -
controlled trial of quality of life and other efficacy measures. Headache 2009;49:1153-62. 

13. Sankar R, Ramsay RE, McKay A, Hulihan J, Wiegand Fon behalf of the CAPSS -311 Study Group. A 
multicenter, outpatient, open-label study to evaluate the dosing, effectiveness, and safety of topiramate as 
monotherapy in the treatment of epilepsy in clinical practice. Epilepsy Research 2009;15:506-12. 

14. Cady R, Freitag F, Mathew N, Elkind A, Mao L, Fisher A, Biondi D, Finlayson G, Greenberg S, Hulihan J. 
Allodynia-Associated Symptoms, Pain Intensity and Time to Treatment: Predicting Treatment Response in 
Acute Migraine Intervention. Headache 2009;49:350-63. 

15. Dodick D, Freitag F, Banks J, Sa per J, Xiang J, Rupnow M, Biondi D, Greenberg S, Hulihan J. Topiramate 
Versus Amitriptyline in Migraine Prevention: A 26-Week, Multicenter, Randomized, Double-Blind, Double­
Dummy, Parallel-Group Noninferiority Trial in Adult Migrainers. Clinica/Therapeutics 2009;31:542-59. 

16. Silberstein S, Diener HC, Lipton R, Goadsby P, Dodick D, Bussone G, Freitag F, Schwalen S, Ascher S, Morein J, 
Greenberg S, Biondi D, Hulihan J. Epidemiology, risk factors, and treatment of chronic migraine: a focus on 
topiramate. Headache 2008;48:1087-95. 

17. Adelman J, Freitag FG, Lainez M, Shi V, Ascher S, Mao L, Greenberg S, Hulihan J. Analysis of safety and 
tolerability data obtained from over 1,500 patients receiving topiramate for migraine prevention in 
controlled trials. Pain Medicine 2008;9:175-85. 

18. Dodick DW, Silberstein S, Sa per J, Freitag FG, Cady RK, Rapoport AM, Mathew NT, Hulihan J, Crivera C, 
Rupnow MF, Mao L, Finlayson G, Greenberg SJ. The impact of topiramate on health -related quality of 
life indicators in chronic migraine. Headache 2007;47:1398-408. 

19. Freitag FG, Forde G, Neto W, Wang DZ, Schmitt J, Wu SC, Hulihan J. Analysis of pooled data from two 
pivotal controlled trials on the efficacy of topiramate in the prevention of migraine. Journal of the American 
Osteopathic Association 2007;107:251-8. 

20. Freitag F, Finlayson G, Rapoport A, Elkind A, Diamond M, Unger J, Fisher A, Armstrong R, Hulihan J, Greenberg 
S: Effect of Pain Intensity and Time to Administration on Responsiveness of Almotriptan: Results from Axert 
12.5 mg Time Versus Intensity Migraine Study (AIMS). Headache 2007;47:519-30. 

21. Silberstein S, Lipton R, Dodick D, Freitag F, Ramadan N, Matthew N, Brandes J, Bigal M, Sa per J, Ascher S, 
Jordan D, Greenberg S, Hulihan J: Efficacy and Safety of Topiramate for the Treatment of Chronic 
Migraine: A Randomized, Double-Blind, Placebo-Controlled Trial. Headache 2007;47:170-80. 

22. Stacy M, Elbie R, Ondo W, Wu S-C, Hulihan J, TRS Study Group: Assessment of interrater and intrarater 
reliability of the Fahn-Tolosa-Marin Tremor Rating Scale in essential tremor. Movement Disorders 
2007;22:833-8. 

23. Ondo WG, Jankovic J. Connor GS, Pahwa R, Elbie R, Stacy MA, Koller WC, Schwarzman L, Wu S -C, Hulihan, J: 
Topiramate in Essential Tremor: A Double-Blind, Placebo-Controlled Trial. Neurology 2006;66:672-7. 

24. Silberstein SD, Hulihan J, Karim MR, Wu SC, Jordan D, Karvois D, Kamin M. Efficacy and tolerability of 
topiramate 200 mg/d in the prevention of migraine with/without aura in adults: A randomized, placebo -
controlled, double-blind, 12-week pilot study. Clinical Therapeutics 2006;28:1002-11. 

25. Hulihan JF, Spivey JM: Once-Daily Formulation of Galantamine (letter to the editor). Journal of the 
American Medical Directors Association 7:338, 2006. 
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Joe Hulihan, MD 

26. Roy Chengappa KN, Schwarzman LK, Hulihan JF, Xiang J, Rosenthal NR. Adjunctive topiramate therapy in 
patients receiving a mood stabilizer for bipolar I disorder: a randomized, placebo -controlled trial. Journal of 
Clinical Psychiatry 2006;67: 1698-706. 

27. Winner P, Pearlman EM, Linder SL, Jordan DM, Fisher AC, Hulihan JF for the Topiramate Pediatric 
Migraine Study Investigators. Topiramate for migraine prevention in children: A randomized, double -
blind, placebo- controlled trial. Headache 2005;45:1304-12. 

28. Naritoku DK, Hulihan JF, Schwarzman LK, Kamin M, Olson WH. Effect of co-therapy reduction on tolerability 
of epilepsy add-on therapy: a randomized controlled trial. Annals of Pharmacotherapy 2005; 39:418-23. 

29. Cudkowicz ME, Shefner JM, Schoenfeld DA, Brown RH Jr, Johnson H, Qureshi M, Jacobs M, Rothstein JD, Appel 
SH, Pascuzzi RM, Heiman-Patterson TD, Donofrio PD, David WS, Russell JA, Tandan R, Pioro EP, Felice KJ, 
Rosenfeld J, Mandler RN, Sachs GM, Bradley WG, Raynor EM, Baquis GD, Beish JM, Novella S, Goldstein J, 
Hulihan J. A randomized, placebo-controlled trial of topiramate in amyotrophic lateral sclerosis. Neurology 
2003;61:456-64. 

30. Edwards KR, Hulihan J, Kraut L, Kamin M. Efficacy of the anticonvulsant topiramate in the prophylactic 
treatment of episodic migraine: A combined analysis from pilot, double-blind, placebo-controlled trials. CNS 
Spectr 2003;8:428-32. 

31. Meador KJ, Loring DW, Hulihan JF, Kamin M, Karim R for the CAPSS-027 Study Group. Differential cognitive 
and behavioral effects of topiramate and valproate. Neurology 2003;60:1483-8. 

32. Mathew NT, Hulihan JF, Rothrock JF. Anticonvulsants in migraine prophylaxis. Neurology 2003;60 (Suppl 
7):S45- S49. 

33. Hulihan JF. Epilepsy in special populations: Children, the elderly, and patients with concurrent medical illness. 
Postgraduate Medicine 1997;102:165-78. 

34. Hulihan JF. Ice cream headache (editorial). British Medical Journal 1997;314:1364. 

6 

35. Harada RN, Comerota AJ, Good GM, Hashemi HA, Hulihan JF. Stump pressure, electroencephalographic 
changes, and the contralateral carotid artery: Another look at selective shunting. Am J Surg 1995;170:148-53. 

36. Hulihan JF, Syna DR. Electroencephalographic Sleep Features in Post-Anoxic Stupor and Coma. Neurology 
1994;44:758-60. 

37. Cascino GD, Hulihan JF, Sharbrough FW, Kelly PJ. Parietal Lobe Lesional Epilepsy: Electroclinical Correlation 
and Operative Outcome. Epilepsia 1993;34:522-7. 

38. Hulihan JF, Bebin EM, Westmoreland BF. Bilateral PLEDs in Mycoplasma Encephalitis. Pediatric 
Neurology Journal 1992;8:292-4. 

39. Cascino GD, Kelly PJ, Sharbrough FW, Hulihan JF, Hirschorn KA, Trenerry MR. Long-Term Follow-Up of 
Stereotactic Lesionectomy in Partial Epilepsy: Predictive Factors and Electroencephalographic Results. 
Epilepsia 1992;33:639-44. 

40. Tahmoush AJ, Gillespie JA, Hulihan JF, Siegal DR, Parry GJ, Kushner H, Heiman -Patterson TD: Clinical and 
Electrophysiologic Assessments in ALS Patients. Electromyography and Clinical Neurophysiology 1991;31:491-
6. 

POSTERS /PRESENTATIONS/ ABSTRACTS 

1. Specchio N, Amin S, Aimetti A, Hulihan J. Extended duration safety and efficacy of ganaxolone for the treatment 
of CDKL5 deficiency disorder: preliminary open-label extension analysis (Marigold study). Seizure 2020. 
Poster: Annual Meeting of the American Epilepsy Society (virtual), December 4-8, 2020. 

2. Pestana-Knight EM, Aimetti A, Hulihan J. Effect of ganaxolone on seizure frequency across subpopulations of 
patients with CDKL5 deficiency disorder: subgroup analyses of the Marigold study. Seizure 2020. 
Poster: Annual Meeting of the American Epilepsy Society (virtual), December 4-8, 2020. 
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3. Sadleir L, Hulihan J, Messenheimer J, Ali S, Gutterman D, Sebree T, Scheffer I. Quality of Life and Qualitative 
Caregiver Assessments in Children and Adolescents with Developmental and Epileptic Encephalopathies 
Treated with Cannabidiol Transdermal Gel: An Open-label Clinical Trial. Neurology Apr 2020, 94 (15 
Supplement) 1664. 
Poster, American Academy of Neurology Annual Meeting (Virtual), May 2020. 

4. Scheffer I, Hulihan J, Messenheimer, J, Ali S, Davis S, Gutterman D, Sebree T, Sadleir L. Cannabidiol 
Transdermal Gel in Children and Adolescents with Developmental and Epileptic Encephalopathies: An Open­
label Clinical Trial. Neurology Apr 2020, 94 (15 Supplement) 1631. 
Poster, American Academy of Neurology Annual Meeting (Virtual), May 2020. 

5. Hulihan J, Adler L, Ratcliffe S, Alphs L. Population risks for suicide in US counties. 
Poster: International Society for CNS Trials and Methodology Autumn Conference, Los Angeles, October 25-27, 
2018. 

6. Hulihan J, Adler L, Ratcliffe S, Alphs L. Population correlates of suicide and homicide due to firearms in U.S. 
counties. 
Poster: American Public Health Association Annual Meeting, Atlanta, November 5-8, 2017. 

7. Hulihan J, Adler L, Ratcliffe S, Alphs L. Population factors and suicide mortality in U.S. counties. 
Poster: International Society for CNS Trials and Methodology Autumn Conference, Philadelphia, September 26 -
27, 2016. 

8. Hulihan J, Crawford AJ, Plumb J. Incarceration and infant mortality in US counties: policy implications. 
Poster: Reimagining Health in Cities: New Directions in Urban Public Health. Drexel University School of Public 
Health, Philadelphia, September 10-11, 2015. 

9. Hulihan J. Esketamine Development Program. 
Invited presentation: International Forum on Mood and Anxiety Disorders. Vienna, 
December 11, 2014. 

10. Singh J, Fedgchin M, Daly E, Xi L, Hulihan J, Melman C, De Bruecker G, Tadic A, Sienaert P, Wiegand F, Manji 
H, Drevets W, Van Nueten L. Efficacy and safety of intravenous esketamine in patients with treatment -
resistant depression: a double-blind, double-randomization, placebo-controlled phase 2a study. 
Poster: International Forum on Mood and Anxiety Disorders. Vienna, December 11, 2014. 

11. Hulihan JF, Bossie C, Alphs L. Schizophrenia trials comparing long-acting injectable vs. daily oral 
anti psychotic treatments: do pragmatic vs. explanatory study designs matter? 
Poster: International Congress on Schizophrenia Research. Orlando FL, April 21-25, 2013. 

12. Ferziger R, Mao L, Hulihan J, Bossie CA, Alphs L. A tale of two trial designs: evaluation of efficacy vs. 
effectiveness in schizophrenia. 
Poster, 34th Annual Meeting of the Society for Medical Decision-Making. Phoenix AZ, October 17-
20, 2012. 

13. Hulihan J, Bossie C, Fu D-J, Kern-Sliwa J, Verbanac J, Ma Y-W, Alphs L. Remission with continued paliperidone 
pa Imitate treatment in stable subjects with schizophrenia: Is there a relationship to functioning? 
Poster, Annual Meeting of the American Psychiatric Association, Philadelphia PA, May 5-9, 2012. 

14. Hulihan J, Bossie C, Fu D-J, Kern-Sliwa J, Verbanac J, Ma Y-W, Alphs L. Remission with continued paliperidone 
pa Imitate treatment in stable subjects with schizophrenia: Is there a relationship to functioning? 
Poster, 3rd Biennial Schizophrenia International Research Society Conference, Florence, Italy, 
April 14 -18, 2012. 

15. Bossie CA, Hulihan JF, Alphs L. Effectiveness vs Efficacy Rankings by a Modified PRECIS Tool for 
SchizophreniaTrials of Long-Acting Injectable vs Daily Oral Anti psychotic Treatments 
Poster, 3rd Biennial Schizophrenia International Research Society Conference, Florence, Italy, 
Apr 14 -18, 2012. 
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16. Bossie CA, Hulihan JF, Alphs L. Feasibility of Assessing the Pragmatic vs. Explanatory Design of a Clinical Trial. 
Poster, Annual Meeting of the International Society for CNS Clinical Trials and Methodology. Washington DC, 
February 21-23, 2012. 

17. Ferziger R, Mao L, Bossie CA, Alphs L. A Tale of Two Trial Designs: Efficacy vs. Effectiveness in Schizophrenia. 
Poster, Annual Meeting of the International Society for CNS Clinical Trials and Methodology. Washington DC, 
February 21-23, 2012. 

18. Alphs L, Bossie CA, Fu DJ, Hulihan J, Ma Y-w, Kern-Sliwa J. Paliperidone palmitate versus risperidone long­
acting therapy in patients with schizophrenia recently treated with oral anti psychotics. 
Poster, Annual Meeting of the American Psychiatric Association, Honolulu HI, May 2011. 

19. Ferziger R, Alphs L, Turner N, Mao L, Rodriguez S, Dixon L, Davis J, Hulihan J. Paliperidone palmitate vs. oral 
anti psychotics for people with schizophrenia recently released from jail: rationale and methodology. 
Poster, ISCTM Autumn Conference. Baltimore MD, October 2010. 
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20. Ferziger R, Alphs L, Turner N, Mao L, Rodriguez S, Dixon L, Davis J, Hulihan J. A multicenter effectiveness study of 
paliperidone pa Imitate vs oral anti psychotics for people with schizophrenia recently released from jail: study 
rationale and methodology. 
Poster, American College of Neuropsychopharmacology Annual Meeting. Miami Beach, Dec 2010. 

21. Ramsay E, Faught E, Krumholz A, Naritoku D, Privitera M, Schwarzman L, Mao L, Wiegand F, Hulihan J. 
Efficacy, Tolerability and Safety of Initial Monotherapy Topiramate vs Phenytoin in Patients with new -
onset Epilepsy. Epilepsia 49 (S7):115,2008. 
Poster, American Epilepsy Society, Seattle, December 5-9, 2008. 

22. Sankar R, Ramsay E, McKay A, Zhu V, Hulihan J, Wiegand F. A Multicenter, Outpatient, Open -label, Study to 
Evaluate the Dosing and Safety ofTopiramate as Monotherapy in the Treatof Epilepsy in Clinical Practice. 
Epilepsia 48(Suppl 6):370,2007. 
Poster, American Epilepsy Society, Philadelphia, November 30- December 4, 2007. 

23. Loring D, Meador K, Williamson D, Wiegand F, Hulihan J. Topiramate Dose Effects on 
Neuropsychological Function: A Randomized Double-Blind Placebo-Controlled Study. Epilepsia 48(Suppl 
6):216,2007. 
Poster, American Epilepsy Society, Philadelphia, November 30- December 4,2007. 

24. Silberstein S, Lipton R, Dodick D, Freitag F, Ramadan N, Mathew N, Brandes J, Bigal M, Sa per J, Rozen T, Ascher 
S, Jordan D, Greenberg S, Hulihan J: Topiramate in Chronic Migraine: A Multicenter, Randomized, Placebo -
Controlled Trial. Neurology 68:12 (Sl)A196,2007. 
Poster, American Academy of Neurology Annual Meeting, Boston, April 28 -May 5, 2007. 

25. Dodick D, Silberstein S, Sa per J, Freitag F, Cady R, Rapoport A, Mathew N, Hulihan J, Crivera C, Rupnow M, Mao 
L, Greenberg S: Health-Related Quality of Life (HRQOL) Disability in Chronic Migraine: Results from a 
Randomized, Double-Blind, Placebo-Controlled Trial ofTopiramate. Neurology 68:12(Sl)A370,2007. 
Poster, American Academy of Neurology Annual Meeting, Boston, April 28 -May 5, 2007. 

26. Bigal M. Lipton R, Winner P, Xiang J, Biondi D, Greenberg S, Finlayson G, Hulihan J: Evaluating the Association 
of Weight Change and Clinical Markers of Cardiovascular Risk in Migraine. Neurology 68:12(Sl)A266,2007. 
Poster, American Academy of Neurology Annual Meeting, Boston, April 28 -May 5, 2007. 

27. Dodick D, Silberstein S, Freitag F, Ruoff G, Banks J, Sa per J, Xiang J, Finlayson G, Rupnow M, Biondi D, Greenberg 
S, Hulihan J: Topiramate Versus Amitriptyline for Migraine Prophylaxis: A Multicenter, Randomized, Double­
Blind, Parallel Treatment Group Trial. Neurology 68:12(Sl)A367,2007. 
Poster: American Academy of Neurology Annual Meeting, Boston, April 28-May 5, 2007. 

28. Bigal ME, Lipton RB, Winner, P, Xiang J, Biondi DW, Greenberg SJ, Finlayson G, Hulihan J. Evaluating the 
Association of Weight Change and Clinical Markers of Cardiovascular Disease in Migraine. Cephalalgia 
27:582,2007 
Poster: International Headache Congress, Stockholm, June 30-July 2, 2007. 
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29. Buse DC, Bigal ME, Rupnow MFT, Reed ML, Serrano D, Biondi DM, Hulihan JF, Lipton RB. The migraine interictal 
burden scale (MIBS): a new instrument to measure global burden of migraine between attacks. Cepha/a/gia 
27:672,2007. 
Poster: International Headache Congress, Stockholm, June 30-July 2, 2007. 

30. Diener H-C, Dodick DW, Goadsby PJ, Bigal ME, Bussone G, Silberstein S, Mathew NT, Ascher S, Morein J, 
Schwalen S, Hulihan JF, Biondi DM, Greenberg SJ. Efficacy of Topiramate in Patient Populations with Chronic 
Migraine. Cepha/a/gia 27:747,2007. 
Poster: International Headache Congress, Stockholm, June 30-July 2, 2007. 

31. Silberstein S; Diener H-C; Goadsby PJ, Lipton R, Dodick DW; Bussone G, Freitag FG, Schwalen S, Ascher S, 
Morein J; Greenberg SJ, Hulihan JF. Efficacy of Topiramate in Patient Populations with Chronic Migraine. 
Cepha/a/gia 27:746,2007. 
Poster: International Headache Congress, Stockholm, June 30-July 2, 2007. 

32. Bigal M, Lipton R, Winner P, Taylor F, Biondi D, Xiang J, Finlayson G, Hulihan J. Clinical markers of cardiovascular 
risk in migraine: Association with weight change. Headache 47:791,2007. 
Poster: American Headache Society Annual Meeting, Chicago, June 7-11, 2007. 

33. Dodick D, Silberstein S, Sa per J, Freitag F, Cady R, Rapoport AM, Mathew N, Hulihan J, Crivera C et al. Disability 
and performance of daily activities in chronic migraine: Results from a randomized, double -bind, placebo­
controlled trial of topiramate. Headache 47:773,2007. 
Poster: American Headache Society Annual Meeting, Chicago, June 7-11, 2007. 

34. Dodick D, Bigal M, Silberstein S, Mathew N, Hulihan J, Ascher S, Xi N, Morein J, Wright Pet al. Efficacy of 
topiramate treatment for chronic migraine in patients with medication overuse. Headache 47:761,2007. 
Poster: American Headache Society Annual Meeting, Chicago, June 7-11, 2007. 

35. Kwarta RF, Hulihan JF, Schmider J, Nye JS. Pregnancy outcomes in topiramate -treated women. Epi/epsia 
47:193,2006. 
Poster: American Epilepsy Society Annual Meeting, San Diego, Dec 1-5, 2006. 

36. Dodick D, Silberstein S, Freitag F, Ruoff G. Banks J, Sa per J, Xiang J, Finlayson G, Biondi D, Greenberg S, 
Hulihan J: Topiramate Versus Amitriptyline for Migraine Prophylaxis: A Multicenter, Randomized, Double­
Blind, Parallel Treatment Group Trial. Cepha/a/gia 26:1373,2006. 
Poster: Migraine Trust International Symposium, London, September 18-20, 2006. 

37. Silberstein S, Lipton R, Dodick D, Freitag F. Ramadan N, Mathew N, Brandes J, Bigal M, Sa per J, Rozen T, 
Ascher S, Jordan D, Greenberg S, Hulihan J: Topiramate in Chronic Migraine: A Multicenter, Randomized, 
Placebo - Controlled Trial. Cepha/a/gia 26:1372-3,2006 
Poster, Migraine Trust International Symposium, London, September 18-20, 2006. 

38. Ramsay RE, Rowan AJ, Spitz M, Uthman B, Sirven JI, Frederick TE, Pryor FM, Hulihan J, Wu S, Sambrowski J. 
Double-blind, dose-comparison study of topiramate in older adults with partial-onset seizures. Neurology 

64(Suppl 1):A188,2005. 
Poster: American Academy of Neurology Annual Meeting, Miami, April 9-16, 2005. 
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39. Jankovic J, Ondo WG, Stacy MA, Elbie RJ, Pahwa R, Connor GS, Hulihan JF, Schwarzman L, Wu S-C. A multicenter, 
double-blind, placebo-controlled trial of topiramate in essential tremor. Mov Disord 19:S448-9,2004. 
Poster, 8th International Congress of Parkinson's Disease and Movement Disorders, Rome, 
June 14 -17, 2004. 

40. Freitag FG, Hulihan J, Wu S. Early onset of response observed for topiramate when used as a migraine 
preventive agent. Headache 44:528,2004. 
Poster, 46th Annual Meeting of the American Headache Society, Vancouver BC, June 10 -13, 2004. 

41. Ramsay RE, Rowan AJ, Spitz M, Uthman B, Sirven JI, Frederick TE, Pryor FM, Hulihan J. A double -blind study of 
topiramate (TPM) monotherapy in older patients with partial-onset seizures. Epi/epsia 45(Suppl 7):S127, 2004. 
Poster, Annual Meeting of the American Epilepsy Society, New Orleans LA, December 3-7, 2004. 
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42. Silberstein SD, Coughlin-Bradley K, Gebeline-Myers C, Hulihan J, Fisher A. Potassium supplementation to treat 
paresthesia associated with topiramate therapy in patients with primary headache disorder. Headache 44:505-
6,2004. 
Poster, 46th Annual Meeting of the American Headache Society, Vancouver BC, June 10 -13, 2004. 

43. Winner P, Pearlman E, Linder S, Jordan D, Fisher A, Hulihan J. Topiramate for the prevention of migraines in 
children and adolescents: A randomized, double-blind, placebo-controlled trial. Headache 44:465,2004. 
Poster, 46th Annual Meeting of the American Headache Society, Vancouver BC, June 10 -13, 2004. 

44. Young W, Hulihan J, Wu S. Characterization and time course of paresthesia associated with topiramate: Data 
from double-blind, placebo-controlled studies of topiramate in migraine prevention. Headache 44:531,2004. 
Poster, 46th Annual Meeting of the American Headache Society, Vancouver BC, June 10-13, 2004. 

45. Freitag FG, Hulihan J, Wu S. Evaluation of early onset of response observed for topiramate when used to 
prevent migraines. Neurology 62(Suppl 5):A146,2004. 
Poster, American Academy of Neurology 56th Annual Meeting, San Francisco, CA, April 24-May 1, 2004. 

46. Levisohn P, Holland KD, Hulihan JF, Fisher AC. Topiramate vs. valproate in patients with juvenile myoclonic 
epilepsy. Neurology 62(Suppl 5):A315,2004. 
Poster, American Academy of Neurology Annual Meeting, San Francisco, CA, April 24-May 1, 2004. 

47. Ondo WG, Jankovic J, Stacy MA, Elbie RJ, Pahwa R, Connor GS, Hulihan JF, Schwarzman L, Wu S -C. Topiramate 
in essential tremor: A multicenter, double-blind, placebo-controlled trial. 
Late breaking science poster, American Academy of Neurology 56th Annual Meeting, San Francisco, CA, April 
24-May 1, 2004. 

48. Young W, Hulihan J, Wu S. Characterization and time course of paresthesia associated with topiramate: Data 
from double-blind, placebo-controlled studies of topiramate in migraine prevention. Neurology 62(Suppl 
5):A145,2004. 
Poster, American Academy of Neurology Annual Meeting, San Francisco, CA, April 24 -May 1, 2004. 

49. Levisohn P, Holland KD, Hulihan JF, Fisher AC. Topiramate vs. valproate in patients with juvenile myoclonic 
epilepsy. Epilepsia 44:267-8,2003. 
Poster, 57th Annual Meeting of the American Epilepsy Society, Boston MA, December 5 -10, 2003. 

50. Morgenroth L, Pryor FM, Ramsay RE, Hulihan JF. Topiramate monotherapy: Interim blinded data from a study in 
elderly patients. Epilepsia 44:268-9,2003. 
Poster, 57th Annual Meeting of the American Epilepsy Society, Boston MA, December 5 -10, 2003. 

51. Levisohn P, Holland KD, Hulihan JF, Fisher AC. Topiramate vs. valproate in patients with juvenile myoclonic 
epilepsy. Eur J Paediatr Neural 7; 323,2003. 
Poster, 5th Congress of the European Paediatric Neurology Society, Taormina, Italy, 
October 22 -25, 2003. 

52. Nelson T, Bost M, Lesser P, Hulihan J, Rosenthal N. Topiramate in children/adolescents with Tourette's 
syndrome. 
Poster, 156th Annual Meeting of the American Psychiatric Association, San Francisco CA, 
May 17-22, 2003. 

53. Hulihan J, Connor GS, Wu S-C, Edwards K, Tarsy D, Kraut L. Topiramate in essential tremor: Pooled Data from a 
Double-Blind, Placebo-Controlled, Crossover Trial. Neurology 60(Suppl 1): A291, 2003. 
Poster, American Academy of Neurology 55th Annual Meeting, Honolulu, March 29-April 5, 2003. 

54. Mehta S, Pryor FM, Kraut L, Hulihan J, Ramsay RE. Efficacy and tolerability of topiramate in the elderly 
population. Epilepsia 43(Suppl 7):165,2002. 
Poster, 56th Annual Meeting of the American Epilepsy Society, Seattle WA, December 6-10, 2002. 

55. Rosenthal N, Hewitt D, Jordan D, Xiang J, Hulihan J. Topiramate in the treatment of painful diabetic 
neuropathy: Results from a multicenter, placebo-controlled trial. 
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Poster, 5th International Conference on Mechanisms and Treatment of Neuropathic Pain, Southampton, 
Bermuda, November 21-23, 2002. 

56. Hulihan J, Connor GS, Wu S-C, Edwards K, Tarsy D, Kraut L. Topiramate in essential tremor: Pooled data from a 
double-blind, placebo-controlled, crossover trial. Mov Disord 17(Suppl 5): 
S42-S43, 2002. 
Poster, Seventh International Congress of Parkinson's Disease and Movement Disorders, 
Miami, Nov, 2002. 

57. Nelson TY, Bost MT, Lesser PS, Hulihan JF. Topiramate in children and adolescents with Tourette Syndrome. 
Mov Disord 17(Suppl5):S342,2002. 
Poster, Seventh International Congress of Parkinson's Disease and Movement Disorders, Miami FL, November 
10 - 14, 2002. 

58. Silberstein S, Karim R, Kamin M, Jordan D, Hulihan J. Topiramate prophylaxis in patients suffering from 
migraine with aura: Results from a randomized, double-blind, placebo-controlled trial. Eur J Neural 9(Suppl 
2),2002. 
Poster, 6th Congress of the European Federation of Neurological Sciences, Vienna, Austria, Oct 26 -29, 2002. 

59. Pryor F, Ramsay RE, Kraut L, Hulihan J. Interim safety analysis from a study of topiramate in the 
treatment of seizures in elderly patients. 
Poster, 5th European Congress on Epileptology, Madrid, Spain, October 6-10, 2002. 

60. Freitag FG, Silberstein SD, Karim R, Jordan D, Hulihan J. Topiramate prophylaxis in patients suffering from 
migraine with aura: Results from a randomized, double-blind, placebo-controlled trial. Cephalalgia 22:579-
80,2002. 
Poster, 14th Migraine Trust International Symposium, London UK, September 26, 2002. 

61. Silberstein SD, Karim R, Jordan D, Hulihan J. Treatment effect for topiramate in migraine prophylaxis: Utility of 
repeated measures and weighted regression analyses. Cephalalgia 22:610,2002. 
Poster, 14th Migraine Trust International Symposium, London UK, September 26, 2002. 

62. Silberstein S, Hulihan J, Kamin M, Karim R. Topiramate in migraine prevention: A randomized, double -blind, 
placebo-controlled trial. Headache 42:399, 2002. 
Platform, 44th Annual Meeting of the American Headache Society, Seattle WA, June 21-23,2002. 

63. Ting TY, French JA, Hulihan JF, Kraut L, Sambrowski J. lnterictal epileptiform discharges vs. seizure control 
in patients with primary generalized epilepsy treated with topiramate. Neurology 58(Suppl3):A29,2002. 
Poster, American Academy of Neurology 54th Annual Meeting, Denver CO, April 13-20,2002. 

64. Meador KJ, Hulihan J, Kamin M, Karim R. Topiramate (TPM) and valproate (VPA) added to carbamazepine (CBZ): 
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Effect on objective measures of cognitive function in adults with epilepsy. Epilepsia 42(Suppl 7):251- 2,2001. 
Poster, American Epilepsy Society/ American Clinical Neurophysiology Society Annual Meeting; Philadelphia PA, 
November 30 - December 5, 2001. 

65. Naritoku DK, Hulihan J, Kamin M, Karim R, Olson WH, Karvois D. Reduction of AED co-therapy improves 
tolerability of add-on therapy with topiramate: A novel randomized study. Epilepsia 42(Suppl 7):258-9,2001. 
Poster, American Epilepsy Society/ American Clinical Neurophysiology Society Annual Meeting; Philadelphia 
PA, November 30 - December 5, 2001. 

66. Cudkowicz M, Shefner J, Schoenfeld D, Lilja H, Hulihan J, Kraut L, Kamin M for the Northeast ALS Consortium. 
Clinical trial of topiramate in amyotrophic lateral sclerosis. 
Poster, 12th International Symposium on ALS/MND, Oakland CA, November 14-21, 2001. 

67. Meador KJ, Kamin M, Hulihan J, Karim R. Cognitive function in adults with epilepsy: Effect of topiramate 
and valproate added to carbamazepine. 
Poster, 24th International Epilepsy Congress, Buenos Aires, Argentina, May 13-17, 2001. 

68. Edwards KR, Hulihan JF, Kraut LJ. Efficacy of the anticonvulsant topiramate in the prophylaxis of episodic 
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migraine: A pooled analysis from two randomized, double-blind, placebo-controlled trials. Ann Neural 
48:486,2000. 
Poster, American Neurologic Association, Boston MA, October 15-17, 2000. 

69. Koh S, Hulihan JF. Intravenous valproate for the acute treatment of seizures. Epilepsia 39 
(Suppl 6):128,1998. 
Poster, American Epilepsy Society, San Diego, CA, December 4-10, 1998. 

70. Cook J, Hulihan JF. Motor responses to nasal stimulation in post-anoxic coma. Neurology 48 
(Suppl 2):A412,1997. 
Poster, American Academy of Neurology, Boston, MA. April 12-19, 1997. 

71. Pradhan S, Hulihan JF, Silverman C. Seizures following stereotactic radiosurgery for intracranial meningiomas. 
Epilepsia 37(Suppl 5):96,1996. 
Poster, American Epilepsy Society, San Francisco, December 7-10,1996. 

72. Hulihan JF, Sim uni T, Tun S, Maurer AH. HMPAO-SPECT activation associated with periodic lateralized 
epileptiform discharges (PLEDs) on the EEG. Human Brain Mapping, Suppl 1:388, 1995. 
Poster, First International Conference on Functional Mapping of the Human Brain, Paris, France, June 27-30, 
1995. 

73. Hulihan JF, Manon-Espaillat R, Green C. Predictive algorithms using clinical and neurophysiologic findings in 
post - anoxic coma. Neurology 44 (Suppl 4):A233,1994. 
Poster, American Academy of Neurology, Washington DC, May 1994. 

74. Hulihan JF, Manon-Espaillat R, Freitag J. Algorithms using clinical and neurophysiologic findings to 
predict outcome of anoxic coma. Electroencephalography and Clinical Neurophysiology 91:62P, 1994. 
Poster, American EEG Society, New Orleans LA, October 1993. 

75. Hulihan JF, Maurer AH, Kaiser PK, Manon-Espaillat R. Differences in regional distribution of SPECT 
hyperperfusion during electrographic seizure and periodic lateralized epileptiform discharges. 
Electroencephalography and Clinical Neurophysiology 91:53P,1994. 
Poster, American EEG Society, New Orleans LA, October 1993. 

76. Syna DR, Hulihan JF. Spindle activity in post-hypoxic stupor and coma. Electroencephalography and Clinical 
Neurophysiology 83:75P,1992. 
Poster, American EEG Society, San Francisco CA, October 1992. 

77. Hulihan JF, Cascino GD, Sharbrough FW, Kelly PJ. Electroclinical features of epilepsy due to 
parietal lesions. Neurology 42 (Suppl 3):401,1992. 
Platform, American Academy of Neurology, San Diego CA, May 1992. 

78. Hulihan JF, Bebin ME, Westmoreland BF. Bilateral independent periodic lateralized epileptiform discharges 
(BIPLEDs) in Mycoplasma pneumoniae-associated encephalitis. Electroencephalography and Clinical 
Neurophysiology 83:75P,1992. 
Poster, American EEG Society, Philadelphia PA, December 1991. 

79. Bebin ME, Hulihan JF, Groover RV, Mellinger JF, Gomez MR, Westmoreland BF. Neurologic complications 
and electroencephalographic findings in Mycoplasma pneumoniae-associated encephalitis. Ann Neural 
30:505,1991. 

80. Tahmoush AJ, Hulihan JF, Frances ME, Siegal DR, Lubeck J, Heiman-Patterson TD: Clinical and electrical 
measurements in patients with motor neuron disease. Muscle and Nerve 9:653,1986. 
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SUPPLEMENTAL AMENDMENT 

This paper is in response to the call from Examiner Azpuru on July 19, 2021, 

regarding the above-referenced application. The amendment supplements the response 

submitted on July 8, 2021, to the non-final Office Action mailed April 20, 2021. 

Reconsideration and further examination of the present application in light of the 

following: 

Amendments to the Claims begin on page 2. 

Remarks/Arguments follow the amendments section of this paper. 
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AMENDMENT TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

1-54. (Cancelled) 

55. (Previously Presented) A method of treating status epilepticus (SE), comprising 

administering to a subject in need thereof an effective amount of ganaxolone to 

suppress SE, wherein the effective amount of ganaxolone is administered as an 

intravenous bolus plus continuous infusion to produce and maintain a ganaxolone 

plasma concentration of about 500 ng/m I to about 1000 ng/m I for about 8 hours to about 

12 hours. 

56. (Previously Presented) The method of claim 55, wherein the intravenous bolus 

comprises about 5 mg to about 40 mg of ganaxolone. 

57. (Previously Presented) The method of claim 56, wherein the intravenous bolus 

comprises about 30 mg of ganaxolone. 

58. (Previously Presented) The method of claim 55, wherein the continuous 

intravenous infusion comprises infusion of about 20 mg of ganaxolone per hour to about 

80 mg of ganaxolone per hour. 

-2-
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59. (Previously Presented) The method of claim 58, wherein about 80 mg of 

ganaxolone per hour are infused into the subject at the initiation of the continuous 

intravenous infusion and for at least about 2 hours thereafter. 

60. (Previously Presented) The method of claim 59, wherein the amount of 

ganaxolone infused into the subject by the continuous intravenous infusion is decreased 

from about 80 mg per hour to about 40 mg per hour after about 2 hours. 

61. (Previously Presented) The method of claim 60, wherein the 40 mg per hour 

continuous intravenous infusion is administered for about 6 hours to about 10 hours. 

62. (Previously Presented) The method of claim 61, further comprising continuing to 

administer ganaxolone by the continuous intravenous infusion, wherein the amount of 

ganaxolone infused is decreased to about 20 mg per hour. 

63. (Previously Presented) The method of claim 62, wherein the 20 mg per hour 

continuous intravenous infusion is administered for about 12 hours to about 24 hours. 

64. (Previously Presented) The method of claim 56, wherein a continuous 

intravenous infusion of ganaxolone is initiated periprocedurally with the intravenous 

bolus and the continuous intravenous infusion comprises: a) an infusion of about 80 mg 

ganaxolone per hour for about 2 hours, then b) an infusion of about 40 mg ganaxolone 

-3-
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per hour for about 6 hours to about 10 hours, then c) an infusion of about 20 mg 

ganaxolone per hour for about 12 hours to about 24 hours. 

65. (Previously Presented) The method of claim 55, wherein the intravenous bolus 

produces a ganaxolone plasma concentration in the subject of about 500 ng/ml to about 

1000 ng/ml. 

66. (Cancelled) 

67. (Previously Presented) The method of claim 64, wherein the intravenous bolus is 

administered to the subject for about 1 minute to about 5 minutes. 

68. (Cancelled) 

69. (Cancelled) 

70. (Previously Presented) The method of claim 64, further comprising a taper period 

of about 12 hours. 

71. (Cancelled) 

72. (Previously Presented) The method of claim 55, wherein the subject has 

refractory status epilepticus. 

-4-
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73. (Cancelled) 

7 4. (Cancelled) 

75. (Previously Presented) The method of claim 55, wherein the amount of 

ganaxolone infused into the subject by the continuous infusion is decreased at least 

once while the ganaxolone plasma concentration of about 500 ng/ml to about 1000 

ng/ml is maintained. 

76. (Previously Presented) The method of claim 55, wherein the total daily dose of 

ganaxolone administered is from about 500 mg to about 900 mg. 

77. (Currently Amended) The method of claim 75, further comprising continuing tG 

administer ganaxolone by continuous the intravenous infusion and reducing the amount 

of ganaxolone that is administered after the ganaxolone plasma concentration of about 

500 ng/m to about 1000 ng/ml has been maintained for about 8 hours to about 12 

hours, and wherein the amount of ganaxolone that is infused is reduced. 

78. (Previously Presented) The method of claim 64, wherein the subject has 

refractory status epilepticus. 

79. (Previously Presented) The method of claim 77, wherein the subject has 

refractory status epilepticus. 

-5-
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80. (Previously Presented) The method of claim 57, wherein a continuous 

intravenous infusion of ganaxolone is initiated periprocedurally with the intravenous 

bolus and the continuous intravenous infusion comprises: a) an infusion of about 80 mg 

ganaxolone per hour for about 2 hours, then b) an infusion of about 40 mg ganaxolone 

per hour for about 6 hours to about 10 hours, then c) an infusion of about 20 mg 

ganaxolone per hour for about 12 hours to about 24 hours. 

81. (Previously Presented) The method of claim 80, wherein the subject has 

refractory status epilepticus. 

-6-
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REMARKS 

Examiner Azpuru telephoned the undersigned on July 19, 2021, regarding the 

response Applicant submitted on July 8, 2021 to the non-final Office Action mailed on 

April 20, 2021. The Examiner and undersigned discussed a proposed amendment to 

claim 77 to improve the clarity of the claim. Claim 77 is amended to improve clarity. 

In view of the foregoing, Applicant respectfully requests reconsideration of this 

application and timely allowance of the pending claims. If it will facilitate prosecution of 

this application, the Examiner is invited to contact the undersigned at the telephone 

number below. 

The Commissioner is authorize to any deficiency fees due from, or credit any 

overpayment in fees to, Deposit Account No. 50-1349, from which the undersigned is 

authorized to draw. 

Date: July 22, 2021 

125 High Street, Suite 2010 
Boston, MA 02110 
Phone: 617-371-1019 
Facsimile: 617-371-1037 
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Respectfully submitted, 

HOGAN LOVELLS US LLP 

/Robert H. Underwood, Reg. No. 45, 170/ 

Robert H. Underwood 
Registration No. 45,170 

Please recognize our Customer No. 24633 
as our correspondence address 
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The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Withdrawn Rejections 

The rejection under 35 USC 112, first paragraph, for scope of enablement, 35 USC 112, second 

paragraph, as well as 35 USC 103 over US 2016/0228454 are withdrawn in view of applicant's remarks 

and the declaration filed 07/08/2021. 

Response to Amendment 

The declaration under 37 CFR 1.132 filed 07/08/2021 is sufficient to overcome the rejection of 

claims 55-74 based upon US 2016/0228454. 

The declaration shows the cessation of SE using the para meters of the claims. This differentiates 

from the prior a rt in the duration of treatment needed to achieve cessation of SE. 

Allowable Subject Matter 

Claims 1-6 and 8-20 are allowed. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: The prior a rt neither teaches, 

nor fairly suggests the instantly claimed method of treating status epilepticus (SE). Specifically, the prior 

a rttreatmentta kes longer, and the instantly claimed method reaches cessation of SE activity by 

achieving the claimed treatment is achieved by the claimed Cmax within about 8 to about 12 hours at 
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the specified dosage by a bolus followed by continuous infusion. As such, the instantly claimed method 

is allowable over the prior art. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Correspondence 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to CARLOS A AZPURU whose telephone number is (571)272-0588. The examiner can 

normally be reached on 9 am- 3 pm, 4 pm-8pm. 

Examiner interviews a re available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, 

Johann R Richter can be reached on 571-272-0646. The fax phone number for the organization where 

this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieva I (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my. uspto.gov/pa ir/PrivatePa ir. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 
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Telephonic 

In claim 77, the claim is indefinite under 35 USC 112, second paragraph, as to how the amount of 
infusion is "reduced". Claims 78, 79, and 81 were questioned because SE was already set out as the 
condition being treated, so the claims do not further limit. 
In claim 80, support was questioned for the claimed limitations. 

Proposed Amendment(s) 

Mr Underwood agreed to changing the wording of claim 77 to make it more definite. It was also pointed 
out that claims 78, 79, and 81 refer to "refractory SE" which is a specific subset of SE. Claims 78, 79, 
and 81 are therefore further limiting. Lastly, support for claim 80 was shown at [15], [20], [40], and [95]. 
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Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions:lt is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 
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