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A clinical -stage specialty pharmaceutical 

company dedicated to the development of 

innovative transdermal synthetic 

cannabinoid treatments for patients 

with high unmet medical needs



Disclaimer

THE STATEMENTS IN THIS PRESENTATION MAY INCLUDE FORWARD-LOOKING STATEMENTS WITHIN THE MEANING 

OF  SECTION 27A OF THE SECURITIES ACT OF 1933, AS AMENDED, AND SECTION 21E OF THE SECURITIES 

EXCHANGE ACT OF 1934, AS AMENDED. THESE STATEMENTS, AMONG OTHER THINGS RELATE TO THE FUTURE 

OPERATIONS, OPPORTUNITIES OR FINANCIAL PERFORMANCE OF ZYNERBA PHARMACEUTICALS, INC. WE MAY, 

IN SOME CASES, USE TERMS SUCH AS òPREDICTS,ó òBELIEVES,ó òPOTENTIAL,ó òPROPOSED,ó òCONTINUE,ó 

òESTIMATES,ó òANTICIPATES,ó òEXPECTS,ó òPLANS,ó òINTENDS,ó òMAY,ó òCOULD,ó òMIGHT,ó òWILL,ó òSHOULDó 

OR OTHER WORDS THAT CONVEY UNCERTAINTY OF FUTURE EVENTS OR OUTCOMES TO IDENTIFY THESE 

FORWARD-LOOKING STATEMENTS. SUCH STATEMENTS ARE SUBJECT TO NUMEROUS IMPORTANT FACTORS, 

RISKS AND UNCERTAINTIES THAT MAY CAUSE ACTUAL EVENTS OR RESULTS TO DIFFER MATERIALLY FROM THE 

COMPANYõS CURRENT EXPECTATIONS. THESE AND OTHER RISKS ARE DESCRIBED IN OUR FILINGS WITH THE 

SECURITIES AND EXCHANGE COMMISSION, AVAILABLE AT WWW.SEC.GOV. ANY FORWARD-LOOKING 

STATEMENTS THAT THE COMPANY MAKES IN THIS PRESENTATION SPEAK ONLY AS OF THE DATE OF THIS 

PRESENTATION. THE COMPANY ASSUMES NO OBLIGATION TO UPDATE FORWARD-LOOKING STATEMENTS 

WHETHER AS A RESULT OF NEW INFORMATION, FUTURE EVENTS OR OTHERWISE, AFTER THE DATE OF THIS 

PRESENTATION.
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Company Highlights
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ÅA clinical -stage specialty pharmaceutical company pioneering the 

development of patent -protected synthetic cannabinoid therapeutics for 

transdermal delivery

ÅExperienced team with deep expertise and proven track record of success 

in patch and gel transdermal delivery, regulatory approval and 

commercialization

ÅGlobal ownership of two proprietary product candidates intended to treat 

diseases with significant unmet medical need and market potential

ÁZYN002 ðCBD Gel: epilepsy, osteoarthritis and Fragile X syndrome

ÁZYN001 ðTHC Pro-Drug Patch: fibromyalgia and peripheral neuropathic pain

ÁNo royalty obligations owed on either product candidate

ÅCash as of September 30, 2016 = $31.8 million; expected runway into 2018 

to fund five phase 3 ready programs



Robust Pipeline
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ÁZYN002 patent protected through 2030
ÁZYN001 patent protected through 2031

Product 
Candidate

Indication Preclinical Phase 1 Phase 2 Phase 3 NDA Filing

ZYN001 ð
THC Pro-

Drug Patch

ZYN002 ð
CBD Gel 

Epilepsy in Adults 

with Focal Seizures

Osteoarthritis

Fragile X Syndrome

(US FDA Orphan Drug 

Designation)

Fibromyalgia

Peripheral 

Neuropathic Pain

Top-line 
results 
End of 

1H 2017

Top-line 
results 
End of 

1H 2017

Initiate 

Phase 2 

End of 
2H 2016

Initiate 

Phase 1 in 

1H 2017

Initiate 

Phase 1 in 

1H 2017



Multiple Near -term Milestones Expected
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ZYN001 
THC Pro-Drug 

Patch

ZYN002 
CBD Gel 

Epilepsy in Adults 
with Focal Seizures

Osteoarthritis 

Fragile X Syndrome
(Orphan Drug 
Designation)

Fibromyalgia

Peripheral 
Neuropathic Pain

STOP 

Dosing 

September 

Phase 2 

Initiation

Phase 2 

Top Line 

Results

STOP Top 

Line Results

STAR 1 Top 

Line Results

Phase 1 
Initiation

STAR 1 

Dosing  

August 

Phase 2 
Initiation

Phase 2 
Initiation

Meet with FDA 

Regarding 

Phase 3 Plans; 

Prepare for 

Phase 3 

Initiation Based 
on Phase 2 

Results / FDA 

Feedback

2H 2016 1H 2017 2H 2017



ZYN002 ðCBD Gel
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CBD Structure Permeation -enhanced Delivery

First and only patent -protected 

permeation -enhanced synthetic 

cannabidiol gel formulated for 

transdermal delivery

The permeation enhancer in ZYN002 

increases the delivery of CBD 

through the layers of the epidermis 

and into the circulatory system



Potential Benefits of Transdermal 

ZYN002 vs. Oral CBD
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ÅAvoids the GI tract

ÁVery low incidence of           

gastrointestinal events

ÁAvoids degradation of CBD to THC

ÅMore consistent, controlled and sustained plasma level

ÅAvoids first -pass metabolism in the liver ñ
fewer drug -drug interactions

ÁLower incidence of negative psychoactive effects



Objectives for Today
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òWhy CBD in Epilepsy, OA,          

and Fragile X Syndrome?ó
Rationale for

Deeper Understanding of

Opportunity to hear from

Understand why

Clinical development 

and status to date

Key Opinion Leaders 

and ask questions

ZYNE is a compelling 

investment opportunity



Agenda
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Time Topic Presenting

08:00 Opening Comments Armando Anido, Zynerba

08:10 Overview of Cannabinoid Pharmacology Marcel Bonn -Miller, PhD, Zynerba

08:25 Zynerba Clinical Program in Epilepsy Terri Sebree, President, Zynerba

08:40 Epilepsy
Jacqueline A. French, MD, 
NYU Langone Medical Center

08:55 Zynerba Clinical Program in Osteoarthritis Terri Sebree, President, Zynerba

09:10 Osteoarthritis
Daniel J. Clauw, MD, 
University of Michigan Health System 

09:25 Zynerba Clinical Program in Fragile X Syndrome Terri Sebree, President, Zynerba

09:40 Fragile X Syndrome
Steven Siegel, MD, PhD, 
University of Southern California

09:55 Closing Comments Armando Anido, Zynerba

10:05 Q & A

10:30 Conclude
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Marcel Bonn -Miller, PhD
Director of Cannabinoid Research, Zynerba Pharmaceuticals

ÅAdjunct Assistant Professor in the Department of Psychiatry at the University of Pennsylvania 
Perelman School of Medicine
ÅFormer Research Health Science Specialist at the Center of Excellence in Substance Abuse 

Treatment and Education at the Philadelphia Veterans Affairs, as well as at the National 
Center for PTSD, and Center for Innovation to Implementation at the Palo Alto Veterans Affairs 
ÅResearch has focused on the interrelations between cannabis and chronic pain, HIV, PTSD, 

and sleep disorders
ÅPublished over 100 peer -reviewed empirical publications and serves on the editorial boards of 

six scientific journals
ÅDr. Bonn-Miller is a graduate of the University of Vermont with a PhD in clinical psychology and  

completed a joint postdoctoral fellowship at the Palo Alto Veterans Affairs & Stanford University 
School of Medicine

Dr. Bonn-Miller is an employee of Zynerba Pharmaceuticals. The drugs discussed in this presentation have not been approved by th e Food and Drug Agency (FDA). 

Cannabinoid Pharmacology



A clinical -stage specialty pharmaceutical 

company dedicated to the development of 

innovative transdermal synthetic 

cannabinoid treatments for patients 

with high unmet medical needs

Cannabidiol Pharmacology 

In Epilepsy, Osteoarthritis, and Fragile X Syndrome

Marcel O. Bonn -Miller, PhD

Director of Cannabinoid Research



Cannabis: Medicine Since 2737 BC

Listed in the US Pharmacopeia until 1942
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74% alcohol



Cannabis (sativa, indica, ruderalis)

> 100 natural plant -derived cannabinoids
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Cannabinoids interact with specific receptors throughout the body to 

produce pharmacologic effects, mostly in the CNS and immune system.

Ǥ9-tetrahydrocannabinol (Ǥ9-THC): 

principal psychoactive constituent

Cannabidiol (CBD): 

not euphoric

Most well known and researched:



Endocannabinoid System

Ancient internal signaling system ñ

began evolving 600 million years ago
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Present in every animal except insects

NIMH* (1990) discovers the exact DNA sequence 

encoding a THC -sensitive receptor in the rat brain

*National Institutes of Mental Health

Discovery of naturally -occurring transmitters ñ endocannabinoids

ñ anandamide (1992) and 2 -AG (2 -arachidonoylglycerol) (1995)



Endocannabinoids
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Anandamide 
(N-arachidonoylethanolamine or AEA)

Released in response to excitatory synaptic activity

In the CNS:

ÅImportant in synaptic plasticity, cognitive, motor, sensory, 

and affective processes

ÅNeuroprotective in:

ÁAcute and chronic neurodegenerative conditions

ÁNeuroinflammatory conditions

ÅModulate inflammatory processes

ÅDown regulate stress related signals

2-AG
(2-arachidonoylglycerol)



Endocannabinoid -mediated Signaling 

in the Nervous System 1
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ÅLow affinity for CB 1/CB 2 receptors

ÅStimulates the release of 2 -AG

ÅInhibits anandamide degradation and enhances its signaling 3

ÅAgonist 

ÁTRPV1 receptor: mediates pain perception/inflammation

Á5-HT1A serotonin receptor 

üDecreases depression

üAnxiolytic

ÅAntagonist at GPR55: modulates blood pressure and bone 

density

ÅActivates adenosine A 2A receptor

ÁDecreases inflammation

ÁNeuroprotection
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Activity at Multiple Receptors May Account for CBD Effects

CBD Pharmacology 2



CBD is Effective in a Variety of Acute Seizure 

Rodent Models 5-8

ÅMES, PTZ, audiogenic seizures, penicillin, pilocarpine, 

transcorneal electroshock and electrical amygdala 

kindling

ÅIncreased seizure threshold, reduced seizure severity 

and reduced mortality in generalized seizures
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Efficacy in animal models is highly predictive 

of efficacy in patients with epilepsy

MES, maximal electroshock seizure, PTZ, pentylenetetrazole



CBD Effective in Acute In Vivo (Mouse) 

Models that Map Onto Focal Seizures 9
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P<0.1

P<0.05

P<0.01

6Hz (32mA) Model (% Seized)

Ø

P<0.05

P<0.01

mES Model (% Seized)

CBD (mg/kg)CBD (mg/kg)



CBD Pharmacology: Osteoarthritis

Recent behavioral and electrophysiological studies have 

demonstrated that cannabinoids exert anti -nociceptive 

effects in rodent models of osteoarthritis 10

CBD has been shown to have antihyperalgesic effects 

through its interaction with TRPV1 receptors 12

CBD activates the adenosine receptor (A 2A), which has 

broad anti -inflammatory effects throughout the body 11

By blocking GPR55 signaling, which promotes osteoclast cell 

function, CBD may act to decrease bone resorption 13
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Osteoarthritis: Inflammation and Pain 14
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ÅCB2 is a mainly peripheral, 

immunomodulatory receptor 

with an important role in pain, 

inflammation, and 

physiological defense

ÅIt attenuates inflammation and 

decreases injury



ZYN002 Significantly Reduces Inflammatory Pain 

in Rats15
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ZYN002 Significantly Reduces Inflammatory Pain 

in Rats15

Dose-dependent reduction of pro -

inflammatory markers in spinal cord 

and dorsal root ganglia

ÁCD11b/c

ÁCGRP

ÁTNF

Knee joint circumference
(% change)

Paw Withdrawal Latency

Results

Significant reductions in: 

ÅSwelling of knee joints

Å Immune cell infiltration

ÅSpontaneous pain rating scores
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ZYN002 for Inflammatory Pain (OA and RA) 

in Rats15
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ZYN002 Gel 

(mg/day)

Plasma Concentrations 

(ng/mL)

0.6 3.8± 1.4

3.1 17.5± 4.4

6.2 33.3± 9.7

62.3 1629.9± 379.0
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Normal

Fragile X

Fragile 

site

Fragile X Syndrome
Å Autism spectrum disorder

Å Most common inherited intellectual disability

Caused by a mutation in the Fragile X Mental 

Retardation gene located on the X 

chromosome
Å Negatively affects synaptic function, plasticity and 

neuronal connections

Å Results in a spectrum of intellectual disabilities, 
social anxiety, memory problems

What is Fragile X Syndrome?


