Medical Cannabis:
Time for a comeback
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Cannabis: Different Species

“Indica” va” S | “Ruderalis”

Indica plants grow short Ruderalis plants are the
and bushy and offer a more ‘ shortest of all and don’t offer
sedative experience. potent psychoactive properties.
Miripaans Henp

Industrial Hemp

Sativa plants grow tall and thin and provide you with a
psychoactive high that may help you become more alert.
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& Phytocannabinoids

Cannabinoid— receptor
interaction matrix (CRIM)

o.1au¥1®

Analysis Report

Sampia Mtarrsaten

<CRroeatogrmm

“Popk Tatie>

Nat Rev Drug Discov. 2018 Sep;17(9):623-639.
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Potential
‘therapeutic uses

Chronic and
inflammatory pain,
epilepsy, IBDs,
schizophrenia,
cancer and
neuroinflammatory
diseases

Epilepsy

Nausea and cancer

Obesity, metabolic
syndrome, insulin
resistance,
steatosis,
schizophrenia and
inflammatory pain

Cancer,
neurodegenerative
diseases and IBDs

Pain and gliosis

Neurodegenerative
diseases



& Cannabinoid- receptor interaction matrix (CRIM) v

B AN2 )

CBD Negative *TRPV1(+) PPARy(+) *FAAH(-) * 5-HT,, (+) Chronic and

allosteric *TRPV2(+) *GPR55(-) <ENT(-) * Glycine receptors(+) inflammatory pain,
modulator * TRPV3 (+)* «GPR3(-)? * eCBtransport across  ® GABA,R (+)* epilepsy, IBDs,
for CB1°® *TRPA1(+) «GPR6(-)? the membrane (-) *Ca,j3s(-) schizophrenia,
* TRPM8(-) < GPR12(-)® *Ca,1s(-) cancer and
*Na 1.6 (- neuroinflammatory
* VDAC1 (=) diseases
CBDV None *TRPV1(+) None * DGLa () None Epilepsy
* TRPA1 (+) * eCB transport across
* TRPM8 (-) the membrane (-)*
CBDA None None PPARYy (+) ¢ DGlLa (-)? Positive allosteric Nausea and cancer
* NAAA (-)* modulator for 5-HT, ,°

Nat Rev Drug Discov. 2018 Sep;17(9):623-639.



& Cannabinoid- receptor interaction

Phytocannabinoid Effecton

CB1 and

CB2
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Nat Rev Drug Discov. 2018 Sep;17(9):623-639.
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& Break the Barriers to Achieving Optimal Success jﬁ&
. with Research of Cannabis in Thailand s

All aspects of research related to cannabis and its constituents

Medical Cannabis: °
Time for a comeback

oo

With Cannabis
Research °

Agriculture and plant biology

Commerce, business, and environment
Endocannabinoid system

Cannabis and cannabinoids biochemistry and genetics
Cannabis and cannabinoids preclinical pharmacology
Cannabis and cannabinoids clinical pharmacology
Epidemiology and public health

Cannabis-related disorders

Medical cannabis

History, regulation, social and public policy

Researchers from universities, representatives from government agencies, and industry experts



& Cannabis Research Study

* There is widespread demand for access to medicinal cannabis by patients.

* Yet very few doctors currently prescribe cannabinoid-derived medications.

* Will emerging clinical trial evidence reduce the reluctance of GPs to prescribe
these medications?

* The hesitancy surrounding doctor-prescribed cannabis products is intrinsically

linked to:
* limited clinical evidence concerning the efficacy and safety of medicinal cannabis
* the lack of medical-sector acceptance of a drug that lacks sufficient efficacy and safety data
e there’s also a lack of dosing knowledge.
* Plus, many medical professionals are unclear about how genetic factors might change a
person’s responses to cannabinoid medications.



~ -
& The value of clinical trials and evidence-based daﬁia.

* This type of clinical investigation is the most effective approach to
obtain statistically relevant data for the efficacy and safety of
cannabinoid-based products.

* Clinical study data:
* IS necessary to scientifically assess pharmaceutical safety, product efficacy
and patient/public health risks
* Including unapproved medicinal cannabis products and

* Various products, creams and beverages being touted on the market in
certain countries

* IS necessary to scientifically supported evidence to claim in term of indications
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Indica plants grow short
and bushy and offer a more
sedative experience.

Industrial Hemp

Sativa plants grow tall and thin and provide you with a
psychoactive high that may help you become more alert.

“Ruderalis”

\3

Ruderalis plants are the
shortest of all and don’t offer

potent psychoactive properties.

Cannabis: Different Species

Process Cannabis
Extraction Method

e

3 ‘ $ - rorarmmcom
. 4 material for the extract;

« High quality solvent for
extraction?
* Exact THC:CBD ratio?

i o
Full Spectrum
(Everything from source plant)

i

Terpenes /

(aromatics)
‘ avge
‘ 2.1081®
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Personalized Cannabis Dosing

Strain Selection: Specific Strain Specific Disease
Type of Cannabis Products

Simple Dosing Guide
+ Microdosing for Beginners
« Start Low and Go Slow

Type 1 (THC-dominant): TITRATING
Type 2 (THC & CBD):

THC & CBD: POWER COUPLE
Type 3 (CBD-dominant): FULL-SPECTRUM CBD-RICH EXTRACTS

Types of Cannabis oil and Formulations

Phytocannabinoids

&
CBD Isolate
(Only CBD)

Broad Spectrum
(Everything except THC)

ox f.
Terpenes

(aromatics)

Sativex® Epidiolex®
Cannabis®
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e

=

00500

active ingredient —
(cannabidiol; CBD)

active ingredient —
(nabiximols; THC:CBD = 1:1)

PRODUCTS

THC

E Individualized Dosing Guide

fonshi a.
Some patients do well with
ultra-high doses (hundreds

ic D R,
“ Biphasic Effect?

or thousands of milligrams
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- Tolerance
Bidirectional Effect of Cannabis ENDDEEROUS PATIENTS
Therapeutic Window Benefit based on:

ENDOCANNABINOIDS SYSTEM TURNOVER

Increasing Sensitivity to
Cannabis
Building More Receptors

Synthetic Cannabinoids
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2,387 cases and almost 50,000 controls, plus a replication
GWAS of lifetime cannabis use reveals new risk s2mple of 5,501 cases and 300,000 controls.

loci, genetic overlap with psychiatric traits, and
a causal influence of schizophrenia

2016 International Cannabis Consortium (ICC) and is
based on a sample size of 32,330 individuals in the

Jodlle A. Pasman @Y, Karin J. H. Verwel]'*", Zachary Gerring’, Sven Stringer®*, discovery sample along with 5,627 individuals in the
Sandra Sanchez-Roige®, Jorien L. Treur®, Abdel Abdellacui’, Michel G. Nivard @7, replication sample

Bart M, L. Baselmans’, Jue-Sheng Ong 7, Hill F, 1p 7, Matthijs D, van der Zee’, Melke Bartels

Felix R, Day %, Pierre Fontanillas®, Sarah L. Elson®, the 23andMe Research Team™, Harriet de Wit”,
Lea K. Davis "%, James MacKillop = ", The Substance Use Disorders Working Group of the
Psychiatric Genomics Consortium'™, International Cannabis Consortium'™, Jaime L Derringer™,
Susan J. T, Branje", Catharina A, Hartman™, Andrew C. Heath™, Pol A. C, van Lier™,

Pamela A, F, Madden™, Reedik Magi”, Wim Meeus”, Grant W, Montgomery © ¥, A_ ). Oldehinkel =™,
Zdenka Pausova®, Josep A. Ramos-Quiroga®™ ™ Tomas Paus™ ™, Marta Ribases © %
Jaakko Kaprio ™™, Marco P. M. Boks = ™ Jordana T. Bell™, Tim D. Spector®, Joel Gelernter ¥,
Dorret |. Boomsma’', Nicholas G. Martin’, Stuart MacGregor ', John R, B. Perry”,

Abraham A, Palmer = **, Daniellie Posthuma © %, Marcus R, Munafdo = %", Nathan A. Gillespie* ™™,
Eske M. Derks ™ *™and Jacqueline M., Vink & e

Cansabis use is a heritable trait that has boon associated with adverse mental health outcomes. In the largest gemome wide
assoclation study (GWAS) for lifetime cansabis use to date (N ~ 184,765), we identified eight genome-wide significant inde-
pendent single mucieotide polymorphisms in six reglons. All messured genetc variants combined explained 1T% of the variance
Gene-based tosts revoaled 35 significant genes Ia ¥ reglons, and S-PradiXcan analyses showed that 21 genes had different
expression levels for casnabls users vorsus nonusers. The strongest finding across the differest analyses was CADMZ, which
has been assoclated with substance use and rish-taking. Signiticant penetic correlations were found with 14 of 25 tested sub-
stance use and mental health-reloted tralts, Incheding smoking, alcobol use, schizophrenia and rish taking. Meadellan ran

domization analysis showed evidence for a causal positive influence of schizophrenia rivk on cannabin use. Overal, our ytudy
provides new insights into the eticlogy of cannabis use and iy relation with mental health.

four genes significantly
associated with lifetime
cannabis use: NCAM1,
CADM2, SCOC and KCNT2

NATURE NEUROSCIENCE | VOL 21 | SEPTEMBER
2018 | 1161-1170 | www.nature.com/
natureneuroscience
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QUICK LINKS RESEARCH ORGANIZATIONS WORKFORCE FUNDING REPORTS LINKS & DATA

FUNDING

NIH Budget and Spending

Home > Funding > NIH Categorical Spending

. Funding Facts Estimates of Funding for Various Research, s =
> NIH Categorical Spending Condition, and Disease Categories (RCDC) &
Awards by Location Table Published: February 24, 2020
NIH Data Book The table below displays the annual support level for various research, condition, and disease categornes based on grants, contracts,

and other funding mechanisms used across the Nabonal Institutes of Health (NIH), as well as dizease burden data published by the
Nationgl Center for Health Statistics (NCHS) at the Centers for Disease Control & Prevention (CDC).

» Success Rates

Al the request of Congress, the NIH embarked on a precess to provide better consistency and transparency in the reporting of its
funded research. This new process, implemented in 2008 through the Research, Condition, and Disease Categorization (RCDC)
systam, uses sophisticated fext data mining (categorizing and dustering using words and multiword phrases) in conjunction with NIMH-
wide definitions used to match projects to categories. RCDC use of data mining improves consistency and eliminates the wide

> NIH Recovery Act Sites

Federal Funds for R&D variability in defining the research categories reported. The definitions are a list of terms and concepts selected by NIH scientific
experts to define a research category. The research category levels represent the NIH's best estimates based on the category
> Federal Funds for Health R&D definitions.

In 2018, the NIH added mortality and prevalence data from two sources of consistent and nationally-representative disease statistics
provided by NCHS/CDC. These data are reported alongside the budgeting categories to provide the public and policymakers with

QUICK LINKS information that Is helpful for understanding the NIH research portfolio and its refationship to public health needs. However, NIH
P believes that the best way to understand disease burdens is by examining patterns in the larger context of muitiple methods and
(B  RePORTER measurements, chosen on a case-by-case basis as appropriate for each disease or condition. Further descriptions of these diseass

! statistics can be found here.
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m National Institute on Drug Abuse a
Advancing Addiction Scionce

Drug Topics Research & Training Clinical Resources Grants & Funding News & Events About NIDA
Home J Drug Topics /  Marguana ! NIDA Research on Manjuana and Cannabinoids
Tarpen NIDA Research on Marijuana and Cannabinoids

Manjuana Drughacts

What kinds of marijuana research does NIDA fund?

Marjuana Research Report

Marijuana as Medicine DrugFacs As part of its mandate to study drug abuse and addiction and other health effects of both legal and illegal drugs, NIDA
funds a wide range of research on marijuana (cannabis), its main psychotropic Ingredient, delta-S-tetrahydrocannabinol

NIDA Research on Marijuana and

(THC); and chemicals related to THC (cannabinoids), including:

Cannabinoids

NIDA's Role in Froviding Marljuana fo
= Patterns and trends in marijuana use and attitudes,
nart : 1 ! > anine NIDA Encourages Community Based Ma
b Rsearch o Mavidana and particularly among adolescents, including THC vaping
CannatInowis s Short- and medium-term effects of THC on the brain

Marijuana Trends & Statistics and behavior; driving under the influence of cannabis;

and genetic, epigenetic, and environmental factors that
mediate marijuana’s effects

¢ Long-term effects of prenatal and adolescent cannabis
exposure on brain development

* Development and impact assessment of prevention

Programs on marijuana use View Transcript

» Screening and brief assessment for cannabis use

disorder



NIDA Research on Marijuana and Cannabinoids

What kinds of marijuana research does NIDA fund?

Summary Table

SEARCH RESEARCH/ DISEASE AREAS cannabinoid PRINT (=3 ?
FY2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 2017 2017
Research/Disease Areas Actual  Actual  Actual  Actual Estimated Estimated  US us
(Dollars in millions and Mortality Prevalence
rounded) 19/ (Standard
Error) 19/
Therapeutic Cannabinoid $28 $36 $37 $46 $48 $46 - -
Research
Endocannabinoid System $51 $63 $63 $73 $77 $72 - -
Research
Cannabinoid Research $115 $140 $147 189 $196 $187 - -

https://report.nih.gov/categorical_spending.aspx



& Design of the cannabis research trial

* The trial should be designed to ensure:

* the well-being of the participants is not compromised; and

* the data collected will provide answers and information
required to achieve the clinical trial objectives.

Evidence-based clinical trials over extended periods of time, including
larger numbers of study participants and standardized medication
formulas, are a current focus of a number of top Medical Schools,
Oncologists, Pharmaceutical Researchers and BioScience Universities.
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Considerations for your medicinal cannabis trial include, but are not necessarily
limited to, the following components.
What is the intended use of the tested medicinal cannabis product?

* Has this or similar formulation been used for any other indication(s)?

* If yes, what were the study findings?

What type of data needs to be collected to demonstrate the safety, tolerability and/or
efficacy of the tested product?

* Are assessments of dependency of the medicinal cannabis product being
considered?

* E.g., if the product has a high THC content and is intended to be delivered over an
extended period of time, is dependency a recorded potential complication or
potentially harmful effect?

Are there safety data available for the proposed formulation and the dosage regimen
of the medicinal cannabis product planned to be administered?



~ &
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What is the number of participants required to be included in the study to achieve
sufficient data collections so as to adequately address the primary study objectives?
Are the participants healthy volunteers or are they patients already receiving therapy
for the existing condition?

What are the clinical endpoints of the study?

What is the stability of the tested medicinal cannabis product?

Does the product require specific storage and/or handling requirements?

How is it to be administered?

Does it require any handling/preparation or specific medical device for its
administration?

What type of expertise would be required for an appropriate Safety oversight of the
conducted study?

What are the ThaiFDA recording and reporting requirements?



Medical Cannabis:
Time for a comeback
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