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Legal Disclaimer
This presentation contains “forward-looking statements”, including statements regarding Emerald Bioscience, Inc. and
its subsidiaries, within the meaning of the “safe harbor” provisions of the Private Securities Litigation Reform Act of
1995. All of the statements in this presentation, whether written or oral, that refer to expected or anticipated future
actions and results of Emerald Bioscience are forward-looking statements. In addition, any statements that refer to
expectations, projections, or other characterizations of future events or circumstances are forward- looking
statements. These forward-looking statements reflect our current projections and expectations about future events as
of the date of this presentation. Emerald Bioscience cannot give any assurance that such forward-looking statements
will prove to becorrect. The reader is cautioned not to place undue reliance on these forward-looking statements.
The information provided in this presentation does not identify or include any risk or exposures, of Emerald
Bioscience that would materially adversely affect the performance or risk of the company. For a description of the
risks and uncertainties related to the business of Emerald Bioscience, see our Annual Report on Form 10-K filed
with the Securities and Exchange Commission and our subsequent periodic reports filed with the Securities and
ExchangeCommission.
All information contained in this presentation is provided as of the date of the presentation and is subject to change
without notice. Neither Emerald Bioscience, nor any other person undertakes any obligation to update or revise
publicly any of the forward-looking statements set out herein, whether as a result of new information, future events
or otherwise, except as required by law. This presentation shall not constitute an offer to sell or the solicitation of an
offer to sell or the solicitation of an offer to buy any securities of Emerald Bioscience, nor shall there be any sale of
securities in any jurisdiction in which such offer, solicitation or sale would be unlawful prior to registration or
qualification under the securities laws of any such jurisdiction. This is presented as a source of information and not an
investment recommendation.

EMBI - Snapshot
Focused on the development of proprietary, first in class, molecules
to treat disease with high unmet medical needs
All fields license from UM for synthetic, cannabinoid-derived, molecules specifically
engineered to enhance bioavailability and pharmacokinetics for improved therapeutic
benefit
• UM5050 License – THCVHS
• Clinical development path for Glaucoma
• UM8930 License – CBDVHS
• Preclinical development path for multiple indications
• Ocular Disorders
• Neurological Disorders
• Pain & Addiction Disorders
Strong leadership with successful track record in drug development
Significant upcoming catalysts and milestones within 12 months to drive value
emeraldbio.lif e
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Proprietary First-in-Class Molecules
• Molecules rationally designed and engineered as prodrugs to enhance bioavailability and pharmacokinetics
• Cannabinoids generally have poor bioavailability <10% due to poor absorption
• Cannabinoids are naturally lipophilic making them difficult to deliver locally
• Addition of a Valine-Hemi-Succinate amide ester (VHS) to THC and CBD improves bioavailability, distribution and
pharmacokinetics in ocular tissues by enhancing aqueous solubility and surface polarity characteristics
• Molecules are classified as New Chemical Entities and hold composition of matter patents globally
• EMBI holds exclusive “all fields” licenses for both molecules

THC
emeraldbio.lif e

THC-Val-HS

CBD

CBD-Val-HS
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THCVHS
For the Treatment of Glaucoma

Glaucoma: A Global Cause of Blindness
Glaucoma is group of ocular diseases that cause progressive
damage to the retinal ganglion cells (RGCs) of the optic nerve,
gradually causing irreversible loss of vision
It is currently the leading cause of irreversible blindness affecting
~78 M patients globally and predicted to affect over 111.8M
patients by 2040

Normal Vision

A hallmark of glaucoma is an increase in intraocular pressure
(IOP) which in turn can damages the RGCs
There is no cure, damage to RGCs is irreversible, so current
therapies attempt to slow disease progression primarily by
lowering IOP) and preserving remaining vision

Early Glaucoma

Advanced Glaucoma

However increased IOP is only seen in Primary Open Angle
Glaucoma (POAG) patients and primarily in the Western nation

1.WeinrebR, et al; JAMA, 2014; 311(18): 1901-1911
2.Quigley HA, et al; Br J Ophthalmol, 2006; 90(3): 262-267
3.NickellsRW, et al; Ann Rev NeuroSci, 2012; 35:153-179
4.Kwon YH, et al; NEJM, 2009; 360(11): 1113-1124
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Normal Tension Glaucoma (NTG)
Normal tension glaucoma is characterized by glaucomatous changes to optic nerve without elevated IOP

China and India account for 33% of
the world’s glaucoma patients and are
predominantly NTG

Prevalence of NTG
as a % of POAG in
Key Asian
Countries

China
85-90%
India
52-82%

Japan
78-92%
US/EU
30-32%

Source: Published Glaucoma Prevalence Studies.
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Current Therapies Target IOP not Neuroprotection
Class of Medication

Generic Example

IOP
Reduction

Potential Side Effects

Prostaglandins

Latanoprost

30-35%

irritation, redness, blurred vision, dry eyes, light sensitivity,
headaches, eyelash changes, browning of iris

β-Adrenergic Blockers

Timolol

20-25%

irritation, dry eyes, headache, slowed heart rate

⍺-Adrenergic Blockers

Brimonidine

20-25%

irritation, redness, blurred vision, dry eyes, light sensitivity,
fatigue, headaches, nausea, insomnia

Carbonic Anhydrase Inhibitors

Dorzolamide

20-25%

irritation, redness, blurred vision, dry eyes, light sensitivity,
fatigue, headaches

Cholinergic Agonists

Pilocarpine

20-25%

irritation, blurred vision, poor vision in dim light, headaches

Rho-kinase inhibitors

Netarsudil

16–21%

irritation, redness, corneal deposits, broken blood vessels

Nitric oxide-donating
prostaglandin analogue

Latanoprostene
bunod

32–34%

Irritation, redness, discharge, pain,
eyelash changes

FC rho-kinase inhibitor/
latanoprost

Netarsudil/
latanoprost

30–36%

irritation, redness, corneal deposits, broken blood vessels

emeraldbio.life
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Cannabinoids and Glaucoma
Known Cannabinoid Benefits in Glaucoma
The first report that THC lowered
IOP appeared in 1971

Challenges of Cannabis Use

3-6

Systemic Delivery
Short duration (<90 min),
unpredictable bioavailability and
pharmacokinetics

Neuroprotective effect on retinal
ganglion cells in multi-specie
animal studies

Systemic side effects –
psychoactive, respiratory,
cardiovascular, low blood pressure
Local Delivery

Non-ocular routes of delivery
showed IOP reductions up to 65%
decline in patients with glaucoma.

Lipophilic and challenging to
deliver into tissue
Tomida I, et al., Br J Opthalmol, 2004; 88: 708-713
Elsohly MA; Cannabis and Cannibinoids; New York: Haworth press, 2002; pgs 75-86
Hepler RS, Frank IR; JAMA, 1971; 217:1392
Cooler p et al; Southern Med J, 1977; 78:951
Green K et al; Proc Soc Exp Biol and Med, 1977; 154:228
Goldberg I et al; Australian J opthalmol, 1979; 7(2):151-157
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THCVHS
Prodrug technology delivers active
component (THC) directly to
cannabinoid receptors that
regulate IOP
Synthetically engineered to design
enhances delivery, bioavailability
and pharmacokinetics
local delivery allows for lower
dosing and eliminates systemic
side effects
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Glaucoma: A Significant Global Unmet Medical Need
THCVHS

La rge M a r ket O p p o r t u n i t y

•$6 billion globally and growing
with aging populations (CAGR
6.6%)
•Approaching $10 billion by 2026
•Non-responder-market; majority
of patients prescribed 2 or more
meds
•Greater than 35 million
* Market Scope, 2018
prescriptions
in the US
emeraldbio.lif e

High Unmet Med i cal Nee d

•More than 3.4 M Americans
are living with glaucoma
•Leading cause of irreversible
blindness in the US due to
death of retinal ganglion cells
(RGS)
•Progressive disease requiring
multiple medications to
manage

Ca n n a b i n o i d s Demo ns t rat e
E f f i ca cy & Ne u ro p ro t e c t i on

•THC has demonstrated activity to
lower IOP via multiple routes of
administration
•Cannabinoids have exhibited
neuroprotective qualities in vitro
and in vivo in multiple animal
species related to preservation of
the optic nerve
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THCVHS – Multiple MOAs & Neuroprotection
Mechanism of Action: Fluid Dynamics
Drug Class

Increases
uveoscleral
outflow

Prostaglandin Analogs

✔

Increases
trabecular
outflow

β- adrenergic blockers

THCVHS targets multiple
mechanisms to reduce IOP
and associated
NEUROPROTECTIVE
qualities of THC may
protect against blindness
i n b o t h P OA G & N T G

emeraldbio.life

α- adrenergic agonists

Decreases
episcleral
venous pressure

Direct
Neuroprotection

✔
✔

✔

Carbonic anhydrase
inhibitors

✔

✔

Cholinergic agonists

✔

Rho Kinase Inhibitor

✔

Nitric oxide-donating
prostaglandin
analogue

Decreases
aqueous
production

✔

✔

✔

✔

FC rho-kinase inhibitor/
latanoprost

✔

✔

✔

✔

THCVHS

✔

✔

✔

✔

✔
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Development of THCVHS as a
Differentiated Treatment of Glaucoma

Cannabinoid Receptors in Ocular Tissues that
Regulate IOP
• Modulation of cannabinoid receptor tone
already exists by virtue of the endocannabinoid
system located in the eye and other organs
• CB1 receptors display a higher density in the
anterior compartment than the posterior (1)
• CB1 receptors have been localized to ciliary
epithelium, ciliary muscle, trabecular meshwork,
canal of Schlemm, iris; organs that help regulate
intra-ocular pressure (IOP) (2)
• CB2 receptors are more prevalent in the
posterior compartment of the eye (1)

1. Porcella A et al; Eur J Neuroscience, 2000; 12:1123-1127
2. Chien FY, et al. Arch Ophthal, 2003; 121:87-90
3. Wei Y, et al. Molecular Vision, 2009; 15: 1243-1251
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THCVHS Achieves Tissue Penetration in Organs
Regulating IOP in Rabbit Glaucoma Model

N o T H C o r 11 -O H -T H C wa s d etec ted in th e p la s m a of stu d y a n im a ls a f ter 5 d ay s of dosing
(ng sensitivity levelof detection)
emeraldbio.lif e
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Evolution of THCVHS formulation: pathway to longer
IOP lowering activity in normotensive animal model

NE – nanoemulsion; Toc – Tocrisolve (marketed premade blank emulsion); Carbopol 940 – viscosity enhancer
emeraldbio.lif e
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Average IOP vs Time Profile of Single Doses of
Latanoprost (0.005%) vs THCVHS NEC (1%) vs Timolol (0.25%)
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Average Timolol

THCVHS NEC = ∆9- tetrahydrocannabinol-valine-hemisuccinate nanoemulsion + carbopol,
emeraldbio.lif e

Source: D.8.6, In-house data, Interim Report, Delta-9 THC-VHS in Glaucoma, 18 Mar2019.
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Five-day Multiple Dosing IOP Impact of THCVHS Formulations
vs. Lantanoprost in Normotensive Rabbit Model
Both THCVHS formulations deliver superior IOP lowering capability and pharmacodynamics
when compared to latanoprost
20.0

IOP (mmHg)

18.0

16.0

14.0

12.0
0

60

120

180

240
Time (min)

300

360

420

480

Day 1, 3 and 5 average IOP vs time profile of 1.0% THCVHS NE, 0.005% Latanoprost, 1.0% THCVHS NEC in
New Zealand albino rabbits after multi-dose treatment (mean ± SEM, n=6)
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THC – Multi-factorial Mechanisms of Action

•

MAPK/ERK pathway is implicated in anti-fibrosis
activity of THC

•

THC in the eye exhibited a bi- phasic response seen
outside the eye in other organs

•

IOP lowering capability of THC may be multi-factorial,
including vasodilatory, anti- inflammatory, and antifibrotic responses

•

The data implicate a role of the endocannabinoid
system in the feedback cascade of the inflammatory
and fibrosis cytokine cascades
MAPK: mitogen-activated proteinkinase
ERK: extra-cellular signal regulated kinase

emeraldbio.lif e
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THC Demonstrates Neuroprotection and Lowering
of IOP
In a rat model of glaucoma it was
demonstrated that THC delivered
systemically provides
neuroprotection to RGCs and
significantly lowers IOP

emeraldbio.life

* Crandall J, et al. Ophthalmic Res 2007; 39: 69-75
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CB1 agonist (WIN55212) shows Neuroprotection
Healthy (control)

CB1 agonist (WIN5212) shows neuroprotection of
RGCs in after acute rise in IOP induced ischemia in
rats

Diseased (ischemia)

Vehicle/Tocrisolve

CB1 antagonist (AM251) reduced neuroprotective
effect
WIN55212

WIN 55212+AM251

emeraldbio.lif e
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THCVHS Development Timeline

Milestones

emeraldbio.life

Date

Initiation of GLP repeat dose tox study

4Q20

Ethics/regulatory submission (including final protocol and IB)

2Q21

Phase 1 study initiation

3Q21

Final Phase 1b/2a study data

1Q22
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CBDVHS
Pharmacologically and Therapeutically
Differentiated from CBD

CBDVHS: Highlights
CBDVHS is not a regulated nor controlled substance as per the DEA
Patents granted in USA, Japan, South Africa, Australia, and NewZealand
Pharmacologically & therapeutically distinct from CBD

Distribution into multiple organ compartments

Exhibits enhanced uptake in the liver

Crosses the blood-brain barrier more effectively than CBD

Is more chemically stable than CBD
emeraldbio.lif e
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CBDVHS: Potential for Multiple Therapeutic Indications
Ocular Research
•

Shown to enter multiple organs of the eye and may benefit disease of the anterior compartment (uveitis and dry eye)
and posterior compartment (retinopathies, macular degeneration)

•

Pharmacologically and therapeutically distinct from CBD

•

Significantly lowered biomarkers of inflammation and fibrosis

•

100x more potent than CBD in this biomarker model

•

no effect on IOP

Neurological Research
•

Displayed antiseizure activity in epilepsy model parallel to that observed with CBD

•

Pharmacologically and therapeutically distinct from CBD

•

Animal studies to assess potency vs bioavailability of CBDVHS and CBD at CHOP in murine epilepsy model

Pain & Addiction Research
•

Demonstrated analgesic effect comparable to morphine in chemotherapy-induced peripheral neuropathy

•

Demonstrated an anti-addictive profile, making the molecule a potential safer alternative to opioids for pain

emeraldbio.lif e
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Capitalization
OTCQB

Shareholders

Common Shares Outstanding

246.1 M

Options & Warrants

202.9 M

Convertible Debt Shares (As Converted Basis)

5 .2 M 2

Fully Diluted

454.2 M

Market Cap

$ 10.1 M 1

Base of Operations

San Diego, CA
Oxford, MS

* 1 Based on 20/09/09 OTCQB closing price of $.042
* 2 Based on $2,014,500 of outstanding principal balance and accrued interest outstanding as of 20/03/25 on multi-draw credit facility which is convertible at $.40 per share

emeraldbio.lif e
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Experienced Leadership
PUNIT DHILLON – Chief Executive Officer, Chair

DENNIS KIM, MD, MBA – Chief Medical Officer

RODERIC COLE, PhD – Head of Research & Development

TOM KIM, Esq – General Counsel & Director of IP

• co-founder, CEO, and director of OncoSec Medical, a leading biopharmaceutical
company developing cancer immunotherapies where he oversaw and completed a
partnership with Merck to launch a Phase 2/3 global multi-center clinical study,
raised over $200 million, and up-listed the company from the OTCQB to NASDAQ.
• served as VP, Finance and Operations at Inovio Pharmaceuticals, where he helped
raise more than $160 million through multiple financings and secured several licensing
deals.
• management experience spans corporate finance, M&A integration, in-licensing and
out-licensing of intellectual property, strategy implementation, corporate
transactions, and collaborations with leading universities and key global opinion
leaders.

• founder and principal of Blue Collar Scientific, LLC, a pharmaceutical drug
development firm specializing in preclinical drug metabolism/pharmacokinetics
and analytical chemistry development.
• over 25 years as a researcher and scientific leader in the BioPharma industry
working for Pfizer, Millennium, Abbot and Astra Zeneca specializing in Oncology,
Immuno-Oncology, Infectious Disease, Gene Therapy, Inflammation and Rare
Diseases.
• built and led teams of scientist that contributed to advancing the development of
several successful, commercialized, products ie. INBRIJA™, VELCADE®, GEODON®,
CHANTIX® and NTEGRILIN®.

emeraldbio.lif e

• biotech executive with over 20 years of experience in drug, product development
and corporate strategy in biotech.
• Served as CMO at Zafgen, SVP, Medical and Clinical Affairs at Orexigen Therapeutics,
CMO at EnteroMedics, and Executive Director, Corporate Strategy at Amylin
Pharmaceuticals.
• MD from the University of Health Sciences, The Chicago Medical School, an MBA
from UCSD Rady School of Management, and a BS in Biology from the University of
California-Los Angeles (UCLA).
• board-certified in internal medicine, completed the Endocrinology and Metabolism
Specialty Fellowship at the UCSD School of Medicine.

• biotech executive, corporate attorney, and a registered patent attorney with 20
years experience counseling and managing early and late stage biotechs.
• served as SVP and Corporate Secretary for Inovio Pharmaceuticals, where he built
a global biotechnology patent portfolio, led the company through various M&A
transactions, and closed several license and partnering deals with large pharma.
• practiced law at large firms and Fortune 100 companies including Monsanto and
DuPont.
• J.D. degree from Washington University in St. Louis, a M.S. in biochemistry degree
from the University of Illinois, Urbana, and a B.S. in chemistry degree from the
Georgia Institute of Technology.
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Scientific Advisors, Clinical Advisor,
Board of Directors
ROBERT RITCH, MD

DONALD I. ABRAMS, MD

Scientific Advisor
Chief of Hematology/Oncology at UCSF
Cancer and Integrative Medicine specialist with
research interests in the development of anti-cancer
therapeutics and palliative care medicines.

Professor of Ophthalmology, Mt. Sinai College of
Medicine
Dr. Robert Ritch holds the Shelley and Steven
Einhorn Distinguished Chair and is Surgeon Director
Emeritus; Chief of Glaucoma Services; Director of
International Ophthalmic Education and Director of
Glaucoma Research at the New York Eye & Ear
Infirmary of Mount Sinai, New York City.

LOUIS PASQUALE, MD

Professor of Ophthalmology, Mt. Sinai
Professor of Ophthalmology at the Icahn School of
Medicine at Mt. Sinai in New York City and Site
Chair of the Department of Ophthalmology at Mt.
Sinai Hospital and Vice Chair of Translational
Ophthalmology Research for the Mount Sinai
Healthcare System.

JEFFERY GOLDBERG, MD, PhD

Department of Ophthalmology, Stanford
Professor and Chair ofOphthalmology and Director
of the Spencer Center for Vision Research at the
Byers Eye Institute at Stanford University.
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PUNIT DHILLON
Chair & CEO

Mr. Dhillon is an experienced biotech executive
and the former co-founder, CEO, and director of
OncoSec Medical Inc. His experience spans
corporate finance, M&A, in-licensing and outlicensing, strategy implementation, and
collaborations with industry and academic
partners.

JAMES HEPPELL, Esq
Director

Mr. Heppell is the former founder, CEO and
director of BC Advantage Life Sciences I fund
and is currently a director at a number of public
and private life science companies. Mr. Heppell
has extensive experience in corporate finance
law.

MARGARET DELSANDRO, PhD
Director

Dr. Dalesandro brings more than 25 years of
drug development experience in the
pharmaceutical, biotechnology and diagnostics
industries. She currently serves as the President
of Brecon Pharma Consulting, a full-service
pharmaceutical and biotech consultancy firm.
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Thank You
TO LEARN MORE P LEASE CON TAC T :

Karam Takhar
VP, Corporate Development & Investor Relations
[E] ir@emeraldbio.life
[P] 1.949.336.3437
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