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E M E R A L D P H A R M A . L I F E

TO THE EXTENT STATEMENTS CONTAINED IN THE FOLLOWING PRESENTATION ARE NOT DESCRIPTIONS OF HISTORICAL FACTS REGARDING THE COMPANY, THEY SHOULD BE 
CONSIDERED “FORWARD-LOOKING STATEMENTS,” AS DESCRIBED IN THE PRIVATE SECURITIES LITIGATION REFORM ACT OF 1995, THAT REFLECT MANAGEMENT’S CURRENT 
BELIEFS AND EXPECTATIONS. YOU CAN IDENTIFY FORWARD-LOOKING STATEMENTS BY WORDS SUCH AS “ANTICIPATE,” “BELIEVE,” “COULD,” “ESTIMATE,” “EXPECT,” 
“FORECAST,” “GOAL,” “HOPE,” “HYPOTHESIS,” “INTEND,” “MAY,” “PLAN,” “POTENTIAL,” “PREDICT,” “PROJECT,” “SHOULD,” “STRATEGY,” “WILL,” “WOULD,” OR THE NEGATIVE OF 
THOSE TERMS, AND SIMILAR EXPRESSIONS THAT CONVEY UNCERTAINTY OF FUTURE EVENTS OR OUTCOMES. FORWARD-LOOKING STATEMENTS CONTAINED IN THESE 
PRESENTATIONS INCLUDE, BUT ARE NOT LIMITED TO, STATEMENTS REGARDING: (I) THE SUCCESS AND TIMING OF OUR PRODUCT DEVELOPMENT ACTIVITIES AND CLINICAL 
TRIALS; (II) OUR ABILITY TO DEVELOP OUR PRODUCT CANDIDATES; (III) OUR PLANS TO RESEARCH, DISCOVER, EVALUATE AND DEVELOP ADDITIONAL POTENTIAL PRODUCT, 
TECHNOLOGY AND BUSINESS CANDIDATES AND OPPORTUNITIES; (IV) OUR ABILITY TO DEVELOP AND MANUFACTURE OUR PRODUCT CANDIDATES AND TO IMPROVE THE 
MANUFACTURING PROCESS; (V) OUR ABILITY TO ATTRACT AND RETAIN KEY SCIENTIFIC OR MANAGEMENT PERSONNEL; (VI) THE ANTICIPATED TIMING OF CLINICAL DATA 
AVAILABILITY; (VII) OUR ABILITY TO MEET OUR MILESTONES; (VIII) OUR EXPECTATIONS REGARDING OUR ABILITY TO OBTAIN AND MAINTAIN INTELLECTUAL PROPERTY 
PROTECTION; AND (IX) THE IMPACT OF CAPITAL MARKET CONDITIONS ON US. FORWARD-LOOKING STATEMENTS ARE SUBJECT TO KNOWN AND UNKNOWN FACTORS, RISKS 
AND UNCERTAINTIES THAT MAY CAUSE ACTUAL RESULTS TO DIFFER MATERIALLY FROM THOSE EXPRESSED OR IMPLIED BY SUCH FORWARD LOOKING STATEMENTS. UNDUE 
RELIANCE SHOULD NOT BE PLACED ON FORWARD-LOOKING STATEMENTS. WE UNDERTAKE NO OBLIGATION TO PUBLICLY UPDATE ANY FORWARD-LOOKING STATEMENTS. !
THE COMPANY’S INVESTIGATIONAL DRUG PRODUCTS HAVE NOT BEEN APPROVED OR CLEARED BY THE FDA.!

Important Not ice !!
Emerald Health Pharmaceuticals Inc. (the Company) is currently “Testing the Waters” under Regulation A+ (Regulation A+) under the Securities Act of 1933, as 
amended. The offering will be made only by means of an offering circular. This presentation shall not constitute an offer to sell or the solicitation of an offer to buy, 
nor shall there be any sale of these securities in any state or jurisdiction in which such offer, solicitation or sale would be unlawful prior to registration or qualification 
under the securities laws of any such state or jurisdiction. No money or other consideration is being solicited at this time, and if sent in response to these materials, 
it will not be accepted. No securities may be sold, and no offer to buy securities can be accepted and no part of the purchase price can be received for an offering 
under Regulation A+ until an offering statement is qualified by the U. S. Securities and Exchange Commission, and any such offer may be withdrawn or revoked, 
without obligation or commitment of any kind, at any time before notice of its acceptance given after the qualification date. A person's indication of interest in a 
Regulation A+ offering is non-binding and involves no obligation or commitment of any kind.!

Caut ionary Note Regarding Forward-Looking Statements !



Emerald Health Pharmaceuticals 

Focused on developing patented synthetic 
cannabinoid-derived drug candidates to !
treat diseases with unmet medical need !
!
!
Established: 2017 !
Headquarters: San Diego, CA, USA !
Status: Private !
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Key Highlights

15 years of cannabinoid science, broad patent coverage, foundation is the !!!!!!!! !!endocannabinoid system (ECS)!

Synthetic 
cannabinoid-

derivative 
pharmaceutical 
drug developer

Multiple patented 
CBD & CBG 

derivatives for 
treating a range of 

disorders with 
unmet needs

Phase I  
human study 

planned for 2018

Orphan Drug status 
granted by  

FDA and EMA for 
scleroderma  

and by FDA for 
Huntington’s 

disease

Experienced 
management in  
pharma/biotech 
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Why Cannabinoid-Derived Drugs?

NATURAL
The endocannabinoid system (ECS) is an internal !
system in our bodies that has been shown to foster !
overall health with two primary receptors: !
CB1 and CB2

THERAPEUTIC
Positive effects through influence on the ECS!

SAFE 
Cannabidiol (CBD) & cannabigerol (CBG) !
are non-psychotropic, with low toxicity!
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peripheral
CB2 receptors are mostly in the  

peripheral organs, especially cells 
 associated with the immune system



Why Patented Synthetic Drugs?

• IMPROVE CDB & CGB receptor targeting!
!
• FOCUS on receptors that can treat diseases with unmet 

medical need!
!
• DEVELOP composition of matter patented cannabinoid 

new chemical entities (NCEs) !
!
• CREATE a strong IP portfolio!
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14 patented CBD derivatives!

11 patented CBG derivatives!

Molecules in our NCE Library 
!
• Composition of matter patents!
!
• Protection to 2035!
!
• Potential for multiple !

products and indications!
!
!
!
!
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Patents: 6 Issued, 14 Pending



Significant Unmet Needs and Markets for 4 Init ial Indications
 

Multiple Sclerosis            

Scleroderma  

Parkinson’s Disease  

Huntingdon’s Disease

*Data per National Multiple Sclerosis Society and Global Data!

900,000 patients in 7 major markets*!

Orphan Designation granted in the U.S. and E.U. 

10 million sufferers worldwide !

Orphan Drug Designation granted in the U.S.!
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Lead Product Candidates: Development Road Map
Proof-of-concept established for 4 initial indications!

EHP-101
(VCE-004.8)!

Preclinical! Phase 1! Phase 2!

EHP-102
(VCE-003.2)! Preclinical! Phase 1!

MULTIPLE SCLEROSIS

SCLERODERMA

PARKINSON’S DISEASE

HUNTINGTON’S DISEASE

YEAR 2018 2019 2020
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Lead Product Candidate: EHP-101

Cannabidiol (CBD) derivative
!

CDB: 

• Does not bind to CB1!

• Safe, anti-inflammatory, neuroprotective, 
analgesic, anti-proliferative!

• Helps improve MS symptoms!

CBD

EHP-101
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Why Multiple Sclerosis?

Chronic inflammatory, degenerative, demyelinating CNS disorder 

 • Our molecule targets the main receptors associated with MS!

 • Current medications are most effective only during the !
inflammatory phase; less potent as the disease transitions !
to a neurodegenerative process!

 • No effective disease-modifying drugs for progressive forms!

 • No therapies appear to re-myelinate damaged neurons!
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Main symptoms of!
Multiple Sclerosis



EHP-101 Can Potential ly Re-Myelinate Nerves Damaged by MS  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Multiple SclerosisNormal



EHP-101: Designed for Mechanism of Action

Our strategy: !
!
To improve on CDB’s known !
positive effects by affecting !
validated targets in MS:!
PPARγ, CB2 and HIF

!

!

PPAR: Peroxisome proliferator-activated receptors!

HIF: Hypoxia inducible factor!

HIF 1!
HIF 2!

EHP 101
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PPARγ!

CB2!

Reduces       neuroinflammation

Neuroprotection

Neuron survival  
and repair

Remyelination



Broad IP protection

EHP-101 Multiple Sclerosis:  
Suggestive of Safety & Efficacy

• MoA consistent with validated MS targets!

• Efficacy shown in relevant animal models of MS!

• Effective at very low doses!

• Low toxicity seen at much higher than therapeutic doses!
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Targets validated  
receptors related 

 to MS

Oral treatment

Phase 1 
2018

Potentially  
disease-modifying

Human studies planned to start this year




EHP-101 Multiple Sclerosis: Efficacy Demonstrated
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Dose response !
with efficacy at 5 mg/kg!

Control (untreated): !

Treated: !

Two widely accepted animal models of MS (EAE & TMEV)!
Significant reduction in clinical signs and disease progression!



68M O/S  
22M FLOAT  

14M O&W2

EHP-101 Second Indication: Scleroderma (Systemic Sclerosis or SSc)

Chronic, systemic autoimmune disease !
causing fibrosis of skin and internal organs!
!

• Rare, life-threatening disease!

• No SSc-specific approved drugs!

• Current therapies not effective and have !
significant toxicities!

• Lung fibrosis is a common cause of death !
(~60% mortality in 10 years)!

!
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68M O/S  
22M FLOAT  

14M O&W2

EHP-101 Targets PPARγ and CB2;  
Affects Scleroderma Through Multiple Mechanisms

•  PPARγ and CB2: extensively studied 
molecular targets for the treatment of 
scleroderma*!

•. Combined effect on PPARγ, CB2 !
and HIF not described for other types !
of marketed drugs!

•  Scleroderma is an orphan disease !
(no approved drugs; no cure)!

*Minghua et al, Tavarares et al, Akhmetshina et al, Del Rio et al!
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EHP 101
PPARγ!
agonist!

CB2!
agonist!

Inhibition of collagen 
synthesis

Inhibition of ERK 
activation

Fibroblast migration
decrease

Myofibroblast
differentiation 

prevention

Anti-inflammatory
activity in vivo

Antifibrotic activity 
in vivo

Vascular protection
(being studied)

HIF!



68M O/S  
22M FLOAT  

14M O&W2

EHP-101: Regulatory Plan and Timeline
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2017

H1 Initiated GLP tox studies and manufacturing for Phase I!

H2 US FDA grant of Orphan Drug Designation (ODD) for systemic scleroderma (SSc) 

EU EMA grant of ODD for SSc !

2018

H1 Final clinical-enabling studies to be completed!
Pre-IND meeting planned with US FDA (for Phase II preparation)

H2 Phase 1 human study planned in Australia!
(single Phase I study expected to support Phase II in both MS & scleroderma)
!



EHP-102: Second Product Candidate

Cannabigerol (CBG) derivative

CBG:

• Does not bind to CB1 (non-psychotropic)!

• Provides neuroprotection in models of Huntington’s 
disease, partially through antioxidant and !
anti-inflammatory activity, and PPARγ modulation!

• Suppresses norepinephrine, providing muscle relaxation 
and analgesic properties through effects on the CNS!
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CBG

EHP-102



68M O/S  
22M FLOAT  

14M O&W2

EHP-102: Parkinson’s Disease

Chronic, progressive neurodegenerative 
disorder with no current cure

• More than 10 million people !
worldwide have Parkinson's disease !

• A disease where damaged neurons !
do not produce sufficient dopamine 
(dopamine helps transmit impulses !
from the brain to the muscles) !

!
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Parkinson’s Disease is a chronic, progressive  
neurodegenerative disorder with no current cure



68M O/S  
22M FLOAT  

14M O&W2

EHP-102: Parkinson’s Disease

Demonstrated efficacy in mouse models

• Provides neuroprotection, partially through !
PPARγ activity and reduction in proinflammatory 
mediators!

• Improves clinical symptoms and recovers movement 
parameters (motor coordination and activity)!

• Reduces inflammatory marker expression !
and prevents dopaminergic neuronal loss!
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Symptoms include  
shaking, rigidity,  

slowness of movement, 
and difficulty with walking



68M O/S  
22M FLOAT  

14M O&W2

EHP-102: Huntington’s disease

Causes progressive breakdown !
of nerve cells!

• An orphan disease!

• EHP-102 Targets PPARγ !
with improved activity !

• Also targets other pathways 
involved in neural survival !
(ERK 1+2)!
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68M O/S  
22M FLOAT  

14M O&W2

EHP-102: Current Status

Demonstrated preclinical efficacy
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Proof-of-concept 
established for  

PD & HD

Orphan Drug 
Designation 
granted in US 

for HD

Formulation & 
manufacturing 
development  
in progress

Clinical-enabling 
studies to start  

in 2018

Human 
development 

planned to begin 
in 2019



68M O/S  
22M FLOAT  

14M O&W2
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Cannabinoids the main active compounds of marijuana (Cannabis sativa), and its endogenous counterparts 
anandamide and 2-arachidonoyl glycerol have attracted the interest of the scientific community in the last decade 
owing to their prominent effects on neurodegenerative and neuroinflammatory conditions1 . Cannabinoids exert 
neuroprotective actions in various experimental models of neurodegenerative diseases, and most of their effects 
are mediated via the presynaptic CB1 receptor. CB1 receptor levels notably diminish at early stages of Huntington’s 

ͷ�������������×������������������������×������������ȋ������Ȍǡ�����ǡ���������������ǡ���Ǥ�ͿͷͶͶǡ�������ǡ������Ǥ�
͸���������������������À�������������À�������������ǡ������������������������ǡ�������ǡ������Ǥ�͹Centro de 
�����������×������±��������������������������������������������������ȋ��������Ȍǡ�������ǡ������Ǥ�ͺVivaCell 
������������������Ó�ǡ��×�����ǡ������Ǥ�ͻ��������������×��������������������×������±���������×�����ǡ����������
�����������������������À�ǡ�����������������������À���������ǡ�	�������À�������������À�ǡ�����������������×�����ǡ�
�����Ǥ�ͼ��������������������������������������×������������À����ǡ����������������������À�������������À������������
���ǡ������������������������ǡ�������ǡ������Ǥ�ͽ����������������������������	������ǡ�������������������������
���������ǡ�������ǡ������Ǥ�*����������������������������������������������Ǥ�������������������������������������������
������������������������Ǥ
ǤǦ�Ǥ�ȋ�����ǣ����̻����Ǥ���Ǥ��Ȍ�����Ǥ�Ǥ�ȋ�����ǣ��Ǥ�����̻���Ǥ��Ȍ

r�������ǣ�͸Ϳ�
�������͸Ͷͷͼ

a�������ǣ�͸ͺ�
����͸Ͷͷͼ

���������ǣ�ͷͿ�
����͸Ͷͷͼ

OPEN

NATURE 

Publications

Journal of Neuroinflammation
 

Hypoxia mimetic activity of VCE-004.8, a cannabidiol quinone derivative: implications
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Abstract: Background: Multiple Sclerosis (MS) is characterized by a combination of inflammatory
and neurodegenerative processes variously dominant in different stages of the
disease. Thus, immunosuppression is the goal standard for the inflammatory stage and
novel remyelination therapies are pursued to restore lost function. Cannabinoids such
as 9Δ-THC and CBD are multi-target compounds already introduced in the clinical
practice for Multiple Sclerosis (MS). Semisynthetic cannabinoids are designed to
improve bioactivities and druggability of their natural precursors. VCE-004.8 an
aminoquinone derivative of cannabidiol (CBD), is a dual PPARγ and CB2 agonist with
potent anti-inflammatory activity. Activation of the hypoxia-inducible factor (HIF) can
have a beneficial role in MS by modulating the immune response and favoring
neuroprotection and axonal regeneration.

Methods: We investigated the effects of VCE-004.8 on the HIF pathway in different
cells types. The effect of VCE-004.8 on macrophage polarization and arginase 1
expression was analyzed in RAW264.7 and BV2 cells. COX-2 expression and PGE2
synthesis induced by lipopolysaccharide (LPS) was studied in primary microglia
cultures. The efficacy of VCE-004.8 in vivo was evaluated in two murine models of MS
such as experimental autoimmune encephalomyelitis (EAE) and Theiler virus-induced
encephalopathy (TMEV).

Results: Herein we provide evidence that VCE-004.8 stabilizes HIF-1α and HIF-2α and
activates the HIF pathway in human microvascular endothelial cells, oligodendrocytes
and microglia cells. The stabilization of HIF-1α is produced by the inhibition of the
prolyl-4-hydrolase activity of PHD1 and PDH2. VCE-004.8 up regulates the expression
of HIF-dependent genes such as erythropoietin and VEGFA, induces angiogenesis
and enhances migration of oligodendrocytes. Moreover, VCE-004.8 blunts IL-17-
induced M1 polarization, inhibits LPS-induced COX-2 expression and PGE2 synthesis,
and induces expression of arginase-1 in macrophages and microglia. In vivo
experiments showed efficacy of VCE-004.8 in EAE and TMEV. Histopathological
analysis revealed that VCE-004.8 treatments prevented demyelination, axonal damage
and immune cells infiltration. In addition, VCE-004.8 downregulated the expression of
several genes closely associated with MS physiopathology, including those underlying
the production of chemokines, cytokines and adhesion molecules.

Conclusions: This study provides new significant insights about the potential role of
VCE-004.8 for MS treatment by ameliorating neuroinflammation and demyelination.

Corresponding Author: Eduardo Muñoz
Universidad de Cordoba Facultad de Medicina y Enfermeria
SPAIN
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ORIGINAL ARTICLE

Neuroprotective Properties of Cannabigerol
in Huntington’s Disease: Studies in R6/2 Mice
and 3-Nitropropionate-lesioned Mice

Sara Valdeolivas & Carmen Navarrete & Irene Cantarero &

María L. Bellido & Eduardo Muñoz & Onintza Sagredo

# The American Society for Experimental NeuroTherapeutics, Inc. 2014

Abstract Different plant-derived and synthetic cannabinoids
have shown to be neuroprotective in experimental models of
Huntington’s disease (HD) through cannabinoid receptor-
dependent and/or independent mechanisms. Herein, we stud-
ied the effects of cannabigerol (CBG), a nonpsychotropic
phytocannabinoid, in 2 different in vivo models of HD. CBG
was extremely active as neuroprotectant in mice intoxicated
with 3-nitropropionate (3NP), improving motor deficits and
preserving striatal neurons against 3NP toxicity. In addition,
CBG attenuated the reactive microgliosis and the upregulation
of proinflammatory markers induced by 3NP, and improved
the levels of antioxidant defenses that were also significantly
reduced by 3NP. We also investigated the neuroprotective

properties of CBG in R6/2 mice. Treatment with this
phytocannabinoid produced a much lower, but significant,
recovery in the deteriorated rotarod performance typical of
R6/2 mice. Using HD array analysis, we were able to identify
a series of genes linked to this disease (e.g., symplekin, Sin3a,
Rcor1, histone deacetylase 2, huntingtin-associated protein 1,
δ subunit of the gamma-aminobutyric acid-A receptor (GABA-
A), and hippocalcin), whose expression was altered in R6/2
mice but partially normalized by CBG treatment. We also
observed a modest improvement in the gene expression
for brain-derived neurotrophic factor (BDNF), insulin-
like growth factor-1 (IGF-1), and peroxisome proliferator-
activated receptor-γ (PPARγ), which is altered in these mice,
as well as a small, but significant, reduction in the aggregation
of mutant huntingtin in the striatal parenchyma in CBG-
treated animals. In conclusion, our results open new research
avenues for the use of CBG, alone or in combination with
other phytocannabinoids or therapies, for the treatment of
neurodegenerative diseases such as HD.

Key Words Phytocannabinoids . cannabigerol .

Huntington’s disease . inflammation . neuroprotection

Introduction

Huntington’s disease (HD) is an inherited neurodegenerative
disorder characterized by motor abnormalities, cognitive dys-
function, and psychiatric symptoms [1]. The primary cause of
the disease is a mutation in the huntingtin gene, which consists
of a CAG triplet repeat expansion translated into an abnormal
polyglutamine tract in the amino-terminal portion of this
protein that becomes toxic for striatal and cortical neuronal
subpopulations [2]. At present, there is no specific pharmaco-
therapy to alleviate motor and cognitive symptoms and/or to
arrest/delay disease progression in HD. Thus, even though a
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Foundation: 
Therapeutic effect  

of CDB and CBG on 
ECS

Library of patented 
NCEs derived from  
CBD and CBG with 
improved biologic 
activities targeting 
specific diseases

2 lead molecules, 
EHP-101 and  

EHP-102, being 
developed for  

4 initial indications

Multiple additional 
molecules for new 
future indications
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