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Phase 1 Study to Determine the Pharmacokinetics, Pharmacg
Safety of IV Ganaxolone in Healthy Adults

MARINUS

PHARMACEUTICALS

Julia Tsai, PhD', Jeffrey T Guptill, MD, MA, MHS?, David B MaclLeod, MB, BS, FRCA?, Aatif Husain, M|
‘Marinus Pharmaceuticals, Inc, Radnor, PA, United States, 19087; ?Duke Chinical Research Instit

Durham, NC, United States, 27

, Steven Smith' and Albena Patroneva, MD'.

; and *Duke University Medical Center, Durham, NC, United States, 2

INTRODUCTION & BACKGROUND

Ganaxolone (3a-hydroxy-38-methyl-Sa-pregnan-20-one; GNX)
is a positive zllosteric modulator of the GABA, receptor.ltis 2
3B-methylated synthetic analog of the endogenous progesterons

boli Ik I but without nuclear
receptor activity, and thus eliminates the potential for steroidzl effects
with chronic dosing. GNX has been studied in a broad range of 2nimal
seizure models (Carter et 2l. 1997; Reddy and Rogawski 2012), and
unlike other GABA, receptor modulators, GNX does not show tolerance
to anticonvulsant activity.

Figure 1: Ganaxolone is a Synthetic Analog of Allopregnanclone

‘Ganaxolone and Allopregnznolone Structures

Ganaxolone Allopregnanolone

Figure 2. GNX is Designed to Modulate Both Synaptic and Extrasynaptic
GABA, Receptors to Decrease Activity of Over-Excited Neurons

» GNX and propofol administered
In sedating dose levels

> GNX animals still breathing

» PK obtained after dose 910

- BT
- dewaniese

Neurophysiologic PD variables in this study are qualitative and Safety
2
slowing in relation to the doses administered. The study 2lso assessed 3, >eent =S8 Lupats
the safety profile of IV GNX on electrocardiogram (ECG) parameters, Al Subjects (N=35)
Fraghe X Symiome vital signs, physical examination findings, and adverse events. Given Stage1 | Stage1 | Stage1 | Stage1 | stz
the potentizl for sedative effects of IV GNX, 2n anesthesiologist was Cohort A| Cohort B| Cohort Cf Cohort Df Cob
N present for all dosing to maintain participant safety. L HECE ML B HC
® =
bt In the 2 Stages of the study, a total of up to 5 cohorts (up to 4 in Stage 1
() 3 2nd 1 cohort in Stage 2) was enrolled Subjects with > 1 adverse
,\b/) Statis Edmptcas I () o |400%) 3375w o
Subjects with >= 1
Female Heath Table 1. Stage, Cohort Design, and Sample Size oe|bacAbEed o
> (TEAES)(1]
(9)(@y  Owemin jects with >= 1 study
& drug relsted As o |inzsm| o 0
e jects with >= 1
serious adverse events 0 ° 0 [}
GNX is currently being developed for orphan indications including CohortA U GX focal onset seizure study (SAES)
status epilepticus (SE), genetic behavior and seizure di aswell FOS) over 5 miifes e = = . =
2s depression in females. CohortB ) Therapeutic dose based on GNX -
(FOS); over 2 min
Three different dos: ms (intravenous [IV], capsule and liquid Table 4. Summary of Blinded Treatment-Emergent AEs by System, Org
are being for T imi; Cohort C @ En)loteadmdcsesand Class and Preferred Term
therapeutic reach to dult and pediatric patient populations in fusion duiation | system Organ Class Preferred Term —
both acute a‘rw_l chronic care sefringx The recent additi?n ofthe vV b = : Exoh Soraldotes and Subjects with at least one TEAE 6(166%
formulation is intended for patients in SE. The availability of both IV ohort @ infusion duration TR
i e A : 2(55%)
and oral formulation allow for continuity of care for patients
from SE and when transitioning from hospital to outpatient settings. Stage 2 (bolus dose + continuous infusion for up to 4 hours) Constipation 10s%
Nausea 1028%)
PD of bolus tinuous igati 1028%]
OBJECTIVES CobortA 6 T P ofbae~ toom restiguons !
Lipase increased 1028%]
Peimacy For all cohorts, safety, PK, and dlinical PD were and nutriton dorders 108%
- Toevaluate the safety and pharmacokinetics (PK) of IV GNX at scheduled intervals and participants received continuous ECG, EEG, Hypertrighyceridaemia 1028%
administered as a bolus dose and continuous infusion in healthy 2nd BIS monitoring throughout the infusion. EEG and BIS monitoring Nervous disorders 1(28%)]
tici . 3 8 Systes
participants. :nnnufd :o: at Ieas:'i? hl:;nu(es a'fite:;:e"s;ar_t of !s;uv;_iy ;rug Headach Yy
iministration or until normakizs followii e infusion.
Secondary % Skin and subcutaneous tissue disorders 128%
- Toevaluate the pharmacodynamics (PD) effect of IV GNX on An interim PK analysis was conducted after each cohort and this PK (Tn o e e g 1(28%)
electroencephalk (EEG) data will be used to predict the PK to inform dose and infusion rate in

To evaluate the PD effect of IV GNX on Bispectral Index (BIS)
parameters

To evaluate the effect of IV GNX on clinical sedation scores

To evaluate the PD effect of IV GNX on ventilation

MATERIALS

- Investigational Medicinal Preduct: Intravenous GNX Solution 1 mg/
ml in Captisol® FID5404 diluted in saline

- Active Control: Intravenous Captisol® FID5404 diluted in sakine

METHODS

This study is a single site study conducted at the Duke Clinical Research
Unit, Duke University Medical Center, Durham, North Carolina

Study Design
This was a sequential cohort evaluation of IV GNX in healthy

subsequent cohorts, as well 25 dosing in Stage 2.
Study Population

The subject population was typical for a Phase 1 study. They were
hezlthy male and females between 18 and 50 yrs. old with no
concomitant medications and no somatic illnesses or laboratory, vital
signs, EEG, ECG abnormalities.

RESULTS

- TEAEs were all mild in severity and all resolved without interver

Only headache was considered possibly related to study drug

No subject discontinued due to AE and no SAEs were reported

No changes in physical exams, vital signs, ECGs, and laboratory
values that would prevent reaching potentially anti-convulsant
target plasma concentrations in a short period of time (minutes
Pharmacodynamics

Changes in BIS and Modified Observers' Assessment of Alertnes
Sedation (MOAA) score were evident within 5-15 minutes of infi

participants. The study consists of 2 Stages. The study i i the
safety, PK, and PD of IV GNX administered as an ascending bolus dose
(Stage 1) and as a bolus dose followed by a continuous infusion
(Stage 2).

Subject Disposition start 2nd the majority returned to baseline within 30 minutes pr
dose.
bject Dispositio

=i 40 dation 54
Category (N=36) Sa
Randomized (ITT population) 36 Responds readily to name spoken in normal tone (alert) g
Started study drug (safety population) 36(100.0%) Lethargic response to name spoken in normal tone .

Completed study 35(972%) only aftet name is ¥ and/or
Discontinued study 127%) after shaking :

Reason for discontinuation: Does not respond to mild prodding or shaking

Withdrawal by Subject 127%) To e ok ‘
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