Quality Overall Summary and Data 7 MAPS Study M-P4

MDMA -assisted psychotherapy, prior Phase I research and in accounts of psychotherapy
performed prior to the scheduling of MDMA in the US [1-3]. The supplemental dose is
also identical to the one used in the US study. The initial dose is expected to produce all
the common effects of MDMA, including changes in affect (mood) and cognition and
changes in feelings of interpersonal closeness and trust. The supplemental dose will
prolong subjective effects without producing physiological effects any greater than peak
effects occurring after the initial dose.

Active placebo MDMA doses have been selected on the basis of their ability to produce
minimal but detectable subjective effects [4, 5] and thus serve as an active placebo. The
cumulative dose of 37.5 mg MDMA is expected to produce slight alterations in
consciousness, as slight increases in tension or relaxation, but without producing a
significant reduction in anxiety or a significant increase in access to emotionally
upsetting material [5].

As described above, capsules containing the initial dose of MDMA will be administered
in the offices of Dr. Pacey at approximately 10:00 AM. Supplemental doses will be
administered upon mutual agreement by the investigators and participant one and a half
to two and a half hours after the initial dose. There will be no take-home doses. The
investigators may decide not to administer the supplemental dose of MDMA if they
believe that the participant exhibits signs or symptoms suggesting that an additional dose
of MDMA could produce a serious adverse event.

There will not be any changes in dose regimen across the three MDMA -assisted sessions.
If the participant experienced hypertension that required clinical intervention or had a
serious adverse event during an experimental session, then no further doses of MDMA
will be administered.

S Drug Substance
S.1 General Information

The drug product is (+/-)-(3,4)-methylenedioxymethamphetamine HCl, also referred to as
N,-alpha-Dimethyl-1,3- benzodioxole-5-ethanamine, and is described by the chemical
formula Ci;H;sNO,. The drug is a white, crystalline powder. The drug will be
administered orally in capsules. The product to be used in this study was synthesized by
[Lipomed AG, Switzerland, in 12.98 (batch Nr. 94.1B5.51) with a purity of 99.66% (see
Analysis Data Sheet Lipomed 11.05.99). MDMA from this lot has been used previously
in human studies conducted by
Switzerland. On January 30, 2006, a quality control analysis was

performed by This
analysis reconfirmed identity, purity and content of MDMA HCI Lipomed Batch no

with no decomposition products detectable and a HPLC purity >98%.

S.1.1 Nomenclature: MDMA is a ring-substituted isopropylamine. It is also referred to
as a phenethylamine. Other names for MDMA are methylenedioxy-n-
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methylamphetamine, N-methyl-3,4-methylenedioxyphenylisopropylamine, and N-
Methyl-methylenedioxyamphetamine.

It is an entactogen, and its chief pharmacological actions are serotonin, norepinephrine
and dopamine release and inhibition of uptake.

S.1.2: Structure: The drug product is described by the chemical formula C;;H;sNO, The
image below is the diagram present on a data sheet from the manufacturer, Lipomed AG.

The drug product is chiral and possesses two enantiomers, R-(-)-MDMA and S-(+)-
MDMA. The drug product will be administered as a racemate. To date, all clinical trials
have administered the racemate, and street “ecstasy” (illicitly manufactured MDMA) also
consists of the racemate.

S 1.3 General Properties: The molecular weight of MDMA is 193.25.

The specified melting point is 149 +/- 3 C (from manufacturer), and melting point of the
batch was

It is water soluble.
MDMA is a white crystalline powder. It is administered as a salt, as MDMA HCI.
S.2 Manufacturer: As stated above, the manufacturer is the Swiss company Lipomed

AG. The address for Lipomed AG is Fabrikmattenweg 4, CH-4144, Arlesheim,
Switzerland. Their website is http://www.lipomed.com

S.2.1 Method of Manufacture (see also p. 1 of report).

Step 1: 3,4-methylenedioxybenzaldahyde + nitroethane -> MDA -nitrostyrol
Step 2: MDA -nitrostyrol + LiAlH4 -> MDA

Step 3: MDA + methylchloroformiate -> MDA-methylcarbamate

Step 4: MDA-methylcarbamate + LiAlH4 -> MDMA
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Information on manufacturing process, description of manufacture, assessing purity and
stability are contained within the report provided by

S.2.3 Control of Materials

See above and contained in report by

S.3 Characterization:

Batch number is

S.3.1 Elucidation of Structure and Other Characteristics

Quality analysis was performed twice by
. One report was written on Feb 23, 2006 and the second on July 23, 2008.

In a quality analysis, both high-performance liquid chromatography (HPLC) and gas
chromatography-mass spectroscopy (GC-MS) were used to assess the purity of the drug
product.

Structure: performed HPLC and GC-MS to determine if the substance
conformed to manufacturer standards. He found that both tests matched confirmation of
99% with no impurities detected (p. 2).

Validation: From manufacturer, data available upon request

Specifications: The batch met all manufacturer specifications, including visual
appearance, melting point and purity, as specified in manufacturer document.

Purity: HPLC, >99% with no decomposition products detected

S.3.2 Impurities

On the manufacturer’s data sheet, residual solvents listed were isopropyl alcohol at <
100 ppm and isopropyl ether at < 2000 ppm. No impurities were detected in the analyses
conducted by and listed above.

S.4 Control of the Drug Substance

S.4.1 Specifications

These are listed on the manufacturer’s data sheet.

Appearance: White crystalline powder
Identity: IR
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UV, in distilled water: Aa)=1 234 +/- 1 nm

€mot = 3800 +/- 500

Melting Point: 149 +/-3 C

Purity HPLC =98.5%

Free base content => 82.5%

Water content: 0.3 +/- 0.3%

Calculated hydrochloride content: 15.81%

Residual solvents: Isopropyl alcohol< 5000 ppm, isopropyl ether < 5000 ppm

S.4.2 Analytical procedures: These analytical procedures were used by

HPLC

HP 1090 DAD; Column = Spherisorb ODS-1, 3 pm,125 x 4 mm i.d.; mobile phase; H,0O:
Acetonitrile; HP304 85%; hexylamine = 928.72: 5: 0.28 mL: isocratic flow 0.8 mL/min at
40 C. '

Injection volume: 10 pL

Detection: 198 nm

Identification: DAD spectrum 192-350 nm vs. standard

GC/MS

Column: DB-5ms, 25 m X 0.2 mm i.d., film = 0.33 pm

Temperature program: 60 C (2 min hold) - 250 C at 20 C/min, 250 C (5 min hold)
Carrier gas: Hel.2 mL/min

Derivatization: MBTFA

Injection: 250 C, splitless 1 uL

Detection: full scan

Identity (HPLC-DAD): TR = 7 min, GC/MS TR = 10.6 min (MDMA-TFA) m/z 135, 154
(basepeak), 162, 289 (M", MDMA-TFA)
Purity (HPLC): >99% with no decomposition products detected

S.4.3 Validation of Analytical Procedures
Validation upon request from

S.4.4 Batch Analysis:

Provided on manufacturer’s data sheet

Appearance: Conforms to appearance
Identity: IR identical to reference

UV, in distilled water, AM(max)-1 =234.0 nm
€mo,1 =3939

AMax)-2 = 285.0 nm

€mo1.2 = 3688

Melting point = 148.9 to 149.7 C
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Purity HPLC = 99.66%

Freebase content: 83.51%

Water content: 055%

Calculated hydrochloride content: 15.81%
Residual solvents: Isopropyl alcohol < 100 ppm
Isopropyl ether <2000 ppm

S.4.5 Justification of Specification

Specifications are those listed by the manufacturer. The manufacturer produces MDMA
used in human research studies in Europe and the US, including other sponsor-supported
studies. The manufacturer has experience producing pharmaceutical-grade MDMA.

S.6 Container Closure System

The study drug, with or without inactive ingredient, will be placed in opaque capsules
and these will be stored in bottles stored by the principal investigator.

S.7 Stability
S.7.1 Stability Summary and Conclusions

There is stability data for this batch of MDMA, performed by and a report on
another source of MDMA also provides relevant information on the long-term stability of
MDMA, as the material in that report was tested 19 years after synthesis, storage, and
opening and removal of MDMA from its container. These reports indicate that MDMA is
extremely stable for up to 20 years and possibly longer. assessed sample
purity and found it remained greater than 99% pure with no decomposition detected. In
his report, reported that a sample of MDMA HCI assessed with HPLC also
remained 99% pure over a 19-year period.

S.7.2 Stability protocol and stability commitment

Given the summary described above and the data below, it appears that MDMA
possesses considerable long-term stability of at least 2 years and potentially 20 or more
years.

S.7.3 Stability Data

reports (p. 2) that there is no sign of degeneration 24 months after production
when assessed on July 30, 2008.

also assessed purity on August 2006, and compared it with manufacturer’s

assessment made in December, 1998, and reported >99% with no decomposition
products detected.
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P. Drug Product

The drug product will consist of capsules containing racemic 3,4-
methylenedioxymethamphetamine (MDMA) in the following dosages: Experimental
dose initial dose 125 mg MDMA per capsule; experimental dose supplemental dose 62.5
mg MDMA per capsule; active placebo initial dose 25 mg MDMA plus lactose to reach
equivalent weight of 125 mg capsule per capsule; active placebo supplemental dose 12.5
mg MDMA plus lactose to reach weight of 62.5 mg per capsule. There are no other
ingredients in these capsules. The capsules will be prepared using the MDMA
manufactured by Lipomed AG, Arlesheim, Switzerland, but will be compounded by a
Vancouver-area pharmacist.

The sponsor has based dosage on previous research studies (2, 4) and on narrative reports
of MDMA -assisted therapist (as Adamson and Metzner 1980; Stolaroff 2004). A dose of
125 mg has been used in a previous sponsor-supported research study conducted in the
US (3). The sponsor chose the active placebo dose on the basis of a previous research
study (4), with 25 mg expected to produce very few effects. The sponsor selected an
inactive material to help maintain the blind by ensuring that all doses are of equal weight.

P.3 Manufacture

The manufacturer, manufacturing procedure and batch number are the same for the drug
substance as those listed above in the quality summary.

P.3.1 Manufacture(s)

Capsules will be compounded at a pharmacy in British Columbia. The study drug will be
compounded and will not be re-synthesized. The encapsulation will be performed by an
individual possessing the appropriate skills, as a pharmacist. The MDMA will be
weighed out (calculated as the weight of the hydrochloride salt) into gelatin capsules in
combination with lactose, used to ensure that all capsules have similar weights. All
capsules will contain the exact weight of MDMA and a varying amount of lactose to
maintain equal weights between active placebo and experimental dose capsules.

P.3.3 Batch Formula

Opaque capsules will be filled with the appropriate dose of MDMA.

Experimental initial dose: 125 mg

Experimental supplemental dose: 62.5 mg

Active Placebo initial dose: 25 mg + approximately 100 mg lactose or appropriate
amount so that full weight = 125 mg

Active placebo supplemental dose: 12.5 mg + 50 mg lactose or appropriate amount so
that full weight = 62.5 mg

Capsules placed in numbered bottles

P.4 Control of Excipients
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Lactose will be included as an inactive'ingredient in all “active placebo” doses of the
product. Active placebo doses of MDMA will contain lactose to ensure that active
placebo and experimental dose MDMA capsules are of equal weight.

P.4.1. Specifications

All doses of MDMA will be in the form of opaque capsules. There will be no other
material other than MDMA or lactose in any capsules for this study. There will not be
any preservatives, coloring agents or any other active ingredients.

P.7 Container Closure System

All doses of MDMA will be in the form of opaque capsules. The capsules will be within
plastic bottles with caps. Each bottle will be assigned a number intended for use in the
randomization process so as to maintain the double blind. Each bottle will contain All
bottles will be appropriately stored in the offices of the principal investigator.

MDMA will be handled in accordance with all provincial and national regulations and
forms pertaining to the use of controlled substances in Canada, and will be maintained by
the investigators. The MDMA will be stored in a locked safe and only the therapist-
investigators will have access to the drug product. All doses will be prepared in a manner
to ensure that the investigators cannot distinguish between Low and Fully Active dose
capsules.

A Attachments:

1. Lipomed sheet listing specifications and batch analysis

2. Quality Analysis of , pp- 1-2 concern this batch of MDMA and p. 3
concerns capsules produced for a sponsor-supported study in Switzerland
3. Stability report of referring to different source and batch of MDMA but

supporting long-term stability
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