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EXPERT REPORT OF DAVID W. PATE

|, DAVID W. PATE, Ph.D., M.Sc., of 280 — 1857 West 4" Avenue, Vancouver, British
Columbia, MAKE OATH AND SAY AS FOLLOWS, THAT:

(a) Issues addressed in the report.

1. This report addresses (a) basic botanical information regarding the Cannabis
plant; (b) the location and components of the therapeutically active compounds found
in the Cannabis plant; (¢) methods of extracting these compounds from the plant
material; (d) methods of ingesting these compounds by humans; () differences
between the ingestion methods including differences in potential harms, onset and
duration of effect and efficacy for therapeutic use.

{b) Description of gqualifications.

2. I am currently the Director, Canadian Advanced Studies Institute Ltd. in
Vancouver, British Columbia. | graduated in 1974 with a Bachelor of Arts degree in
science, with a major in Biology and a minor in Chemistry from Webster University in St.

Louis, Missouri in 1974 and then a Masters of Science degree in Biology, from the

 PLAINTIFFS



University of Missouri — St. Louis at St. Louis, Missouri in 1979. 1 have also obtained a
Doctor of Phrlosophy degree in Pharmaceutrcai Chemistry from the Umversrty of _
Kuopio, Finland in 1999. A srgnaflcant amount of my research and experience has been |
in rela’uon to the medlcmal use of cannabrs (marrhuana) and cannabmcrds |

3. Now produced and marked as Schedule “A" to my reportis a Irst of my
_ pubhcat;ons as of. July 15m 2011 showrng the vanous topics | have researched and

. 'studted and agaln mdrcatlng ssgnrf icant research in reiatton to cannabrs (manhuana) L

‘W ‘:__i,-quahfred as an expert in botany and pharmacclogy ;n the

- 4 I appeared _'_a Wi
Supreme Court of Brmsh Corumba m the case of R V. Owen Edward SM!TH (2012

BCSC 544) before the Honourab!e Mr. Justrce Johnson in which the court ruied on Apnl"
3“‘, 2012 that on the evidence there had been a violation of liberty and security rights

of the medical marihuana users protected by s.7 of the Canadian Charter of Rights

and Freedoms and remedied the breach by deleting the word “dried” wherever it

appeared in the Marihuana Medical Access Regulations. As a consequence the

definition of “dried marihuana” became superfluous and was also deleted from those

Regulations, leaving in place the balance of the Regulations but removing what the

Court described as an arbitrary restriction on the lawful use of marihuana to its dried

form. As | understand it, the British Columbia Court of Appeal recently upheld the trial

court's decision in that case in R. v. Owen Edward SMITH (2014 BCCA 322).

(¢} Curriculum Vitae

5. A copy of my current CV is attached as Schedule B.
(d) Facts and assumptions on which the opinions in the report are based.

6. The facts and assumptions upon which the opinions in this report are based are

the expert’s personal and professional experiences and qualifications as a biologist
and chemist.

7. | understand that the Government of Canada in the Marihuana for Medical
Purposes Regulations (MMPR), and by amendments to the Narcotic Controi

Regulations (NCR) is limiting possession and distribution of cannabis (marihuana) to its



e . mformatlon contarned therem as. part of my ev;dence m this expert report and venly

“dried form” and therefore precluding the use of this substance in less harmful and more
effective ways through the use of iti m forms other than “dried” such as in its natural form

as a green plant or extracts such as ons and tmctures and concentrates

N Further facts upon Wthh the opinions ln this report are based are set out in the
- Affidavit of David W. Pate attached to and mcorporated herein as Schedule C, andin '_
. partacu!ar the facts set outin paragraphs 6 to 37 of that aff:davrt that was accepted |n

and used i in the Smlth htigatlon referenced above I hereby depose to the same

o beheve the contents of Schedute C contmue to be true and accurate thh ‘the followmg TS
minor amendments ’ S

a. In paragraph 6 “...is a dieocius plant in the family Cannabacae” is '
amended to “...is a dioecious plant in the family Cannabaceae.”;

b. Inparagraph 9 “This is scientifically inaccurate as the glandular trichomes
manufacture, contain and surround the resin itself” is amended to “This is not
strictly accurate scientifically as the glandu!ar cells reside as a

rosette at the base of the sphencal resin reservoir which contains and
surrounds the secreted resin”; and,

c. In paragraph 37 “An added benefit is the elimination of psychoactive side
effects” is amended to “An added benefit is the elimination of psychoactive

side effects, depending possibly on dose concentration and application
location.”

{e) Summary of opinions.

9. in my expert opinion:

a. Restricting patients to consumption of dried marihuana only by way of
restricting their possession to dried marihuana only and prohibiting the

production of cannabis resin, or cannabis-based medicine serves no valid
medical purpose;

a. Patients consuming medical cannabis benefit medically from having
tawful access to a wide range of methods of ingestion;

b. The Cannabis plant is harvested for the medicinal resin compounds
found inside the glandular trichomes of the plant.

¢. There is no medical utility to the dried plant matter.



d. In essence, the plant is no more than a carrier for the glandular
trichomes that are, themselves, a manufacturing site and reservmr for the
resin that contains the cannabinoids and terpenes

e. There are negative effects associated with lngestlng whole Cannab;s

. plant matter, etther oraliy or by smoke mhalatlon Wthh can range from minor i o
W m%mw : -

' f Ingestang the resm by means of smokang would be less harmful to the
. patient than smokmg the dned piant matter which bears the résin becaiise:
. (a)less bulk would need to be consumed to’ ach;eve the desired therapeutlc

effectand, (b) the pyrolysus products of unwanted bulk plant matertals wouid |
e ,not be: mhaled : R RO

E g. ingestmg the resm compounds in the form of baked goods is, for some.
conditions, significantly. more effective than other routes of admm;strat;on

h. Topical application of the compounds in the resin by way of salves or oils
produces less or no psychoactive side effects while also being more effective
for the appropriate conditions.

i. There is no realistic possibility of overdose death from cannabis
consumption by humans, whether the consumption is oral, inhaled or topical.
The lethal dose of THC in monkeys (as biologically similar to human as
possible) has been estimated at 9g/kg meaning that an 80 kg person would
need to ingest 720 grams of pure THC at one time to reach this level. That is,
for all practical purposes, not possible.

j. There exists no scientific basis, either botanical or pharmaceutical, tb
differentiate between the whole dried plants and the glandular trichomes or
contained resin in a manner that permits patient access to the whole dried

piant, but not the glandular trichomes or contamed resin harvested from that
very same plant.

10.  To the extent necessary, | also adopt all opinions set out in Schedule C as my
opinion in this expert report.

{(f in the case of a report that is provided in response to another expert’s report,

an indication of the points of agreement and of disagreement with the other
expert’s opinions.

11.  Not applicable.

(g) Reasons for each opinion expressed.



12 The reasons for the opinions expressed are my own professional experience as
a biologist, chemist and professié)nal researching, studying and working with cannabis,

cannabinoids and the therapeutic application thereof.
(h) Literature or other materials specifically relied on in sup_pm of the opinions.
13. Not applicable.

() Summary of the methodology i_J._S(f.&d, inc’l'udin_g any’,examinatibns, tests or

other investigations on which the expert has relied, including details of the
_qualifications of the person who carfied them out, and whether a representative

~ of any other party was prg$'entt_,, AT
14, Not applicable. S
(ﬁ Caveats or qua!ificationé necessary to render the report complete and

accurate, including those relating to any insufficiency of data or research and an
indication of any matters that fall outside the expert’s field of expertise.

15.  The study of cannabis and cannabinoids is ongoing and new information about
the medicinal value of these compounds, predominately positive, is being discovered
regularly. | am reasonably confident that the information known about cannabis and
cannabinoids at the present time and which support my opinions will not change i a

way that undermines the factual or scientific basis for my opinions.
(k) Particutars of any aspect of the expert’s relationship with a party to the

proceeding or the subject matter of his or her proposed evidence that might
affect his or her duty to the Court.

16. 1 have no relationship to any party in these proceedings. Nor do, fiie
relationship with the subject matter that might affect my duty to the firt.

SWORN BEFORE ME at the City of San)
Francisco, the State of California,
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SCHEDULE "A” TO EXPERT REPORT OF DAVID W. PATE |
July 15, 2011

v.‘us*r OF PUBL!CAT!ONS | R |
'-1 OR;G:NAL PUBLICAT!ONS R 1a. anary Research

1. Juntunen Juha Juham Huuskonen Knsta Lalne Rlcku Nieml Hannu

Taipale, Tapio: Nevaiamen Da\nd W. Pate, and Tomi Jarvmen Anandamlde prodrugs T o
© 1. Water-soluble phosphate esters of arachidonylethanolamide and R-

methanandamlde European Journaf of Pharmaceutrca! Smences 19:.37:43 (2003)

- 2. Lame Knsta Kristun, .rJarvmen DavxdW Pate Arto U" ,
: ..‘Effect of the: enzyme inhibitor, phenylmethyisutfonyl ﬂuonde on.the

‘topical anandamides Investfgatlve Ophthaimology and V:sua[ Sc;encei43 (2) 393-397 :
(2002) h _

| T Jarvmen

3. Laine, Krista, Tomi Jérvihen, Juha Savinainen, Jarmo'T.‘ Laitinen, David W.
Pate and Kristiina Jarvinen. Effects of topical anandamide uptake inhibitors, AM404

and olvanil, on intraocular pressure in normotensive rabbits. Pharmaceutical Research
18 (4): 494-499 (2001).

4. Jarho, Pekka, David W. Pate, Rudolf Brenneisen and Tomi Jarvinen.
Hydroxypropyl-beta-cyclodextrin and its combination with hydroxylpropyi-

methylcellulose increases aqueous solubility of deftaS-tetrahydrocannabinol. Life
Sciences 63 (26): PL381-384, 1998.

5. Pate, David W., Kristiina Jarvinen, Arto Urtli, Vaidyanath Mahadevan, Tomi
Jarvinen, Effect of the CB1 receptor antagonist, SR 141716A, on cannabinoid-induced
ocular hypotension in normotensive rabbits. Life Sciences 63 (24). 2181-2188 (1998).

6. Pate, David W., Kristiina Jarvinen, Arto Urtti, Vaidyanath Mahadevan, Tomi -
Jéarvinen. Effects of topical alpha-substituted anandamides on intraoccular pressure in
normotensive rabbits. Pharmaceutical Research 14: 1738-1743 (1997).

7. Callaway, J.C., T. Tennila and D.W. Pate. Occurrence of “omega-3”
stearidonic acid (¢is-6,9,12,15-octadecatetraenocic acid) in hemp (Cannabis sativa L.)
seed. Journal of the International Hemp Association 3 (2): 61-63 (1998).

8. Jarho, Pekka, Arto Urtti, David W. Pate, Pekka Suhonen and Tomi Jarvinen.
Increase in aqueous solubility, stability and in vifro corneal permiabiiity of anandamide

by hydroxypropyl-beta-cyclodextrin. International Journal of Pharmaceutics 137: 209-
216 (1996).

9. Pate, David W., Kristiina Jarvinen, Arto Urtti, Pekka Jarho, Mette Fich,
Vaidyanath Mahadevan and Tomi Jérvinen. Effects of topical anandamides on
intraocular pressure in normotensive rabbits. Life Sciences 58 (21): 1849-1860 (1996).

- IOP: proﬂes of



10. Jarho, Pekka, Arto Urtti, Kristiina Jarvinen, David W. Pate and Tomi
Jarvinen. Hydroxypropyl-beta-cyclodexirin increases agueous solubality and stab:hty of
anandam;de L;fe Sc;ences 58 (10) PL181 185 {1 996)

) 11. Pate Davad W, Knstnna Jamnen Arto Urtti, Pekka Jarho and Tom; _
o Jamnen Ophthalmic arach;donyiethanolamide decreases intraocular pressure in
--‘normotenswe rabblts Current Eye Research 14 (9) 791—797 (1995)

12, Laster B. H S B. Kah! D. W Pate E.A. Popenoe and R. G Fa:rchlld
- *-Biological effic icaey of boronated low density lipoproteins (LDL) for neutron capture

. therapy (NCT) as: measured in cei! culture Cancer Research 51 4588-4593 (1991)

13 Cashman John R John Proudfoot Da\nd W Pate and Thomas Hogb g;f N
- Stereoselectlve N—oxygenahon of mmeldme and homozimeldine by the flavin--

R ;_,--—contatmng mono—oxygenase Drug. Metabohsm and- D:spos:tion 16 (4): 616—622 (19_ ). _t.{ B

. 14 Pate Dawd W and John E. Averett The ﬂavono&ds of Datura B;ochemical
Systematics and Ecology 14 (8): 647-649 (1986).

15. Pate, David W. Possible role of uliraviolet radiation in evolution of Cannabis
chemotypes. Economic Botany 37 (4). 396-405 (1983).

1b. Critical Reviews

16 Jarvinen,Tomi, David W. Pate and Krista Laine. Cannabinocids in the
treatment of glaucoma. Pharmacology & Therapeutics 95: 203-220 (2002).

17. Deferne, Jean-Luc and David W. Pate. Hemp seed oil: A source of valuable
essential fatty acids. Journal of the International Hemp Association 3 (1): 1, 4-7 (1896).

18. Pate, David W. Guide to the scientific literature on potential medical uses of

Cannabis and the cannabinoids. Jouma:r of the International Hemp Association 2 (2)
74-76 {1995).

19. Pate, David W, Chemicek ecology of Cannabis. Journal of the International
Hemp Association 1 (2): 29, 32-37 (1994).

20. Clarke, Robert C. and David W, Pate. Medical marijuana. Journal of the
International Hemp Association 1 (1): 9-12 (1994).

i ORIGINAL PUBLICATIONS: 2. Patents and patent publications

1. Whittle, Brian; Geoffrey Guy, David Downs and David Pate. Processes and
apparatus for extraction of active substances and enriched extracts from natural
products. International Patent Cooperation Treaty Document WO 02/89845
(November 14, 2002); Australian Patent 2002255150 (January 22, 2009); Canadian
Patent 2446195 (July 22, 2008); China Patent 1,524,007 (March 28, 2007), European
Patent (Pending); Israel Patent 158709 (February 1, 2008), New Zealand Patent
529,360 (December 8, 2005); U.S. Patent 7,622,140 (November 24, 2009);



Great Britain Patent 2,376,464 (September 9, 2004); Great Britain Patent (divisional)

2,400,319 (March 31 2005) Great Britain Patent. (dw;s:onal) 2 400,320 (March 31,
' 2005) _

o 2 Pate David W. Enhanced isolation. chambers for. ascendmg-stream '
. extractwe vaperzzer U S Patent 6, 481 437 (November 19 2002)

3. Jarvmen Tomr Knstnna Jarvnnen Afto Urtt; and Da\nd W Pate Method for
_the preparation of a pharmaceutical composition. Intermnational Patent Cooperation -

. Treaty Document WO 00/38671 (July 6, 2000) Firinish Patent 109087 (vay 31, 2002); o

* ... ingredients from a crude natural product or other matrix. ln‘ternatxonak Patent .- R
~Cooperation Treaty _Docu_ment WO 99/11311 (March 11, 1999) Rep 'S, Afnca Patent

4, Pate, Da\nd W Vaporszer for mhalatzon and method for extrachon of actxve ,-

. 09/7845 (June 30, 1999) U:S. Patent 6,250,301 (June 26, 2001); New Zealand. Patent
502,419 (October 9, 2001); Austrahan Patent 735,700 (October 25,2001); Indian :

Patent 187,132 (September 6, 2002); European Paterit 1,007,124 (October1? 2007,
Canadian Patent 2,297,057 (April 4, 2009). o ;

5. Pate, David W.; Tomi Jarvinen, Kristiina Jarvinen and Arto Uriti. Anandamide
analogue compositions and method of treating intraocular pressure using same.
International Patent Cooperation Treaty Document WO 96/01558 (January 25, 1996),

U.S. Patent 5,977,180 (November 2, 1999); Canadian Patent 2,192,965 (December 4,
2007).

8. Pate, David W.; Tomi Jérvinen, Kristiina Jarvinen and Arto Urtti.
Anandamides useful for the treatment of intraocular hypertension, ophthalmic

compositions containing the same and methods of use of the same. U.S. Patent
5,631,297 (May 20, 1997).

LR ORIGINAL PUBLICATIONS: 3a. M.Sc. Thesis

The phytochemical ecology of Cannabis. University of Missouri-St. Louis. April,
1979.

3b. Ph.D. Dissertation

Anandamide structure-activity relationships and mechanisms of action on
intraocular pressure in the normotensive rabbit model. Kuopio University Publications
A. Pharmaceutical Sciences 37, 1999.

L ORIGINAL PUBLICATIONS: 4. Proceedings Publications

Cannablnmd Druq Development February 23-24, 1998. “Medical Use of Martjuana
Assessment of the Science Base” Workshop Series. Institute of Medicine, National

Academy of Sciences, Washington, D.C., Journal of the International Hemp
Association 5 (1): 36-39 (1998).




2. Pate, David W. Anandamides: Altemative cannabinoids for glaucoma? in:
Biorohstoff Hanf (Bioresource Hemp), Proceedings of the Symposium, February 27-
March 2, 1997, Frankfurt am Mam, Germany nova-institute, Biro Hurth Cclogne p

_ ,‘884

- - Szejtli, Joand L. Szente ‘Eds., p. 395-398 Kluwer Acs demlc Publishers . The
.,,"Nether!a_r ds, 1996 = 3

: 3 Pate Dav:dW Hemp seed Avaluable potentlal food crOp
I Ibld p484 R Sl :

L 4 Jarho P A Urttl DW Pate, P Suhonen andT Jarvmen The eﬁects of
_ '._HP-beta—CD on agueous soiubnlty, stabihty and invitro corneal penetration of . AU
_anandamide.. ln Proceedings of the Eighth International. Symposium on Cvclodextrons B R ST

5. Pate Dawd W Some natlona! pohcres and practtces on Cannabis Hamgg BRI
Kulttuurzkasvma-Hankasalmen hamppuseminaar (Proceedings from the Hankasalmi E
Hemp Seminar), J.C. Callaway and A. Hemmild, Eds., Hankasalmen kunnan
monistamo (Hankasalmi County Press), September 9, 1995, Hankasalmi, Finland.

6. Pate, David W., Products and potentials: Cannabis hemp in Finiand.
In ibid. :

7. Pate, David W. Cannabis: The chemistry of its ecology and evolution. In:
Biorohstoff Hanf (Bioresource Hemp), Proceedings of the Symposium, March 2-3,

1995, Frankfurt am Main, Germany, 2nd Edition, nova-Institute, Bliro Hiirth, Cologne,
pps. 164-169. .

8. Kahl, Stephen B., David W. Pate, Brenda H. Laster, Edward A. Popenoe and
Ralph G. Fairchild. In vifro biological efficacy of boronated low density lipoproteins for
'NCT. In Progress in Neutron Capture Therapy for Cancer, Barry J. Allen, Douglas E.
Moore and Baiba V. Harrington, Eds., pp. 365-68, Plenum Press, NY, 1982.

i. BOOK CHAPTERS

1. Callaway, J.C. and David W. Pate. Hemp Seed Oil. Chapter 6 in Gourmet
Qils and Health-Promoting Speciaity Oils, A. Kamal-Eldin and R. Moreau, Eds., pp. 185-
213, American Qil Chemists Society Press, Champaign, IL, 2009.

2. Pate, David W. Taxonomy of the Cannabinoids. Part |, Chapter 2 in Cannabis
and Cannabinoids: Pharmacology, Toxicology and Therapeutic Potential, F.
Grotenhermen and E. Russo, Eds., pp. 15-26, Haworth Press, Binghamton, NY, 2002.
(German version: Cannabis und Cannabinoide: Pharmakologie, Toxikologie und

therapeutisches Potenzial, F. Grotenhermen, Hrsg., Verlag Hans Huber, Bermn,
Schweis, 2001.)

3. Péte, David W. Glaucoma. Part I, Chapter 19 in ibid, pp. 215-224.



- 4. Pate, David W. Anandamides: Potentlai G!aucoma Medlcme‘? Part Vi, '
Chapter 34 in lbid pp. 371-380. : '

‘5, Pate, David W. The Phytochemlstry of Cannab:s its Ecological and‘
~ Evolutionary !mpiicattons Chapter 2 jn 'Advances in Hemp Research P. Ranalii Ed .

L -j pp 21-42 Haworth Press Bmghamton NY 1999

DR 6 Pate, Da\ndW Hemp Seed AVatuable Food Source Chapterﬂ in ibld pp. o
243 255 ' _ . EE

7 Ctarke Robert C and Davxd W Pate The Economzc and Enwronmental

T ".‘Value of Cannabis. Chapter 17 in Cannabis.in Medical Practlce M. Mathre Ed. p v

-2171

McFariand and Company, _Jefferson NC 1997

: _-8. Clarke RobertC and Dade Pate Medlcal Manjuana Sectson'tl» Hemp:

L oday E Rosenthal Ed pp. 303 309 Quack Amerlcan Archlves Oakland "CA 1994 ) e

" 9. Kahi, Stephen B., David W. Pats, and Larry A. Wamschel.,t_ow densnty ‘
recOnst;tuti_ons with alkyl and aryl carboranes. In Advances in Neutron Capture
Therapy, A.H. Soloway et al., Eds., pp. 399402, Plenum Press, NY, 1893.

118 BOOK REVIEWS

- 1. Pate, D.W., Health Defence, by Paul Clayton. (Reviewed at the author’s
request.) http//www.amazon.co.uk/exec/obidos/tg/stores/detail/-

/books/0905553632/customer-reviews/qid=1009227965/sr=1-1/ref=sr_sp_re/202-
8882573-2530250 (2001).

2. Pate, DW., Nutﬁtional and Medicinal Guide to Hemp Seed, by Kenneth
Jones. Joumnal of the International Hemp Association 3 (1). 43-44 (1996).

3. Pate, D.W., Industrial Hemp, by John Roulac and Staff. Journal of the
International Hemp Association 2 (1). 42 (1995).

IV. PRESENTATION ABSTRACTS

1. Pate, David W. Anandamides and glaucoma: An update. The Second
National Clinical Conference on Cannabis Therapeutics: Analgesia and Other
Indications. May 2-4, 2002, Portland, Oregon, USA.

2. Tomi Jarvinen, Juha Juntunen, Juhani Huuskonen, Tapio Nevalainen, David
W. Pate and Krista Laine. Water-soluble anandamide prodrugs. International
Cannabinoid Research Society Meeting, June 28-30, 2001, Madrid, Spain,
Symposium Program and Abstracts.

3. Krista Laine, Tomi Jarvinen, Juha Savinainen, Jarmo T. Laitinen, David W.
Pate and Krista Laine. Anandamide uptake inhibitors, AM404 and Olvanil, decrease
intraocular pressure in normotensive rabbits. International Cannabinoid Research



Society Meeting, June 28-30, 2001, Medrid, Spain, Symposium Prog'ram ahd_
Abstracts ' _ _ L

4. Juntunen, Juha; Huuskonen Juhanl Laine, Knsta Niemi, leu Taxpa!e ‘
Hanhnu; Pate, David W. and J&rvinen, Tomi. Waterusotuble phosphate ester prodrugs o
of . araehidony!ethanotam[de -and’ R—methanandamzde .European Federation for. -

Pharmatceutical Sciences World Conference’ on ‘Drug ‘Absorption and Drug’ Dehvery S

© - June 18—20 2001, Copenhagen Denmark Sympos:um Program and Abstracts pps o
101 102.. L L L

5 La:ne K Jar\nnen K Pate D W Urttl A Jawmen T Eﬁects of" L
: ,phenylmethyl -sulfonyl ﬂuonde on: the mtraocutar pressure proﬁie of anandamnde Arch»_ o
- Phy “‘333 S1 7 (2001) b >

8. Knstnna Jar\nnen Knsta'; aine, David W Pate Aﬂo Urtti and Toml Jarvnnen o

o The effect 'of ‘topical anandamide on mtraocu!ar pressure, with and without a topical R

‘transport inhibitor. Proceedings of the XV International Congress of Eye Research
October 15-20, 2000, Santa Fe, New Mexico, USA, p. S.77.

7. Pate, David W. Exo/Endo cannabinoids as potentiai glaucoma medicines.
Bioresource Hemp Symposium, September 13-16, 2000, Wolfsberg, Germany.

8. Laine, Krista, Kristiina Jarvinen, David W. Pate, Arto Urtti and Tomi Jarvinen.
Effects of phenylmethyisulfonyl fluoride, and its administration with SR141716A, on
anandamide-induced intraocular pressure profile in normotensive rabbits. International
Cannabinoid Research Society Meeting, June 22-24, 2000, Hunt Valley, MD, USA,
Symposium Program and Abstracts, p. 121.

9. Pate, David W. Cannabis and human cannabinoids: Their potentials as
medicines. The First National Clinical Conference on Cannabis Therapeutics, Medical

Marijuana: Science-Based Clinical Applications. April 6-8, 2000, University of lowa,
lowa City, lowa, USA

10. Pate, Dawd W., Pekka Jarho, Rudolf Brennelsen and Tomi Jarvinen.
Cyclodextrins improve aqueous solubility and stability of cannabinoids. International
Cannabinoid Research Society Meeting, June 18-20, 1998, Acapulco, Mexico.
Symposium Program and Abstracts, p. 78.

11. Pate, David W. Development of Cannabis-based therapeutics. Pharmaciae
Sacrum Symposium, Cannabis: het groene medicijn? De medicinale toepassingen van

Cannabis, Dec. 9-11, 1988. University of Gronigen, The Netherlands, Abstracts
booklet, pp. 31-32.

12. Pate, David W., Kristiina Jarvinen, Arto Urtti, Vaidyanath Mahadevan and
Tomi Jarvinen, Effect of CB1 receptor antagonist on cannabinocid-induced ocular
hypotension in rabbits. International Cannabinoid Research Society Meeting, July 23-
25, 1998, La Grand Motte, France. Symposium Program and Abstracts, p. 74.



_ 13. Pate, David W. Anandamides: Alternative cannabinoide in der-
~ glaukombehandlung. In Cannabis und Cannabinoide als Medizin pps. 42-43,
- November 22, 1997 Arbeitsgemeinschaﬁ Cannabis als Medicine, Cologne, Germany.

, 14 Pate David W., Knst:ma Jarv:nen Pekka Jarho, Arto Urdti and Tomi Ll
- Jarvinen. Toplca! apphcatton of ophthalmlc alpha-substltuted anandamldes decreases - - . . -
intraocular pressure in normotensive rabbits. International Cannabis Research Society -

.~ ~Meeting, June 14-186, 1996 West Denms Massachusetts,Symposaum Program and
-._;;Abstracts P. 6 : : :

R 15 Jarho P DW Pate P. Suhonen A Urtti andT Jamnen The Effects of
" _HP-beta-CD on agueous solubility, stability and in vitro corneal penetrat;on of

""anandamide . The Bth International Cyclodextrin Symposium, March.30- '
5 Budapest Hungary Symposaum Program ‘and Abstracts Sec’non 3

_:1 99'6

, 16 Pate Dawd W Knstnna Jarvmen Arto Urttl and Tom| Jarv nen Top:cal '
o apphcat:on of ophtha!mlc anandamldes decreases intraocular pressure in
" normotensive rabbits. International Cannabis Research Society Meeting, June 8- 10
19065, Scottsdale, Arizona. Symposium Program and Abstracts, p. 54.

_ 17. Jarho, P., A. Urtti, D. Pate and T. Jarvinen. Hydroxypropyl-beta-cyclodextrin
increases in vifro corneal penetration of arachidonylethanolamide. XXXXVIIL. Nordic
Meeting of Pharmacology & Xill Helsinki University Course in Drug Research, May 18-
20, 1995, Pharmacology and Toxicology (Abstracts) 76 (S-1I): 51.

18. Urtti, A., D. Pate, K. Jarvinen, P. Jarho, T. Jarvinen. Ophthalmic
arachidonylethanolamide decreases intraocular pressure in rabbits. Association for
Research in Vision and Ophthalmology Annual Meeting, May 14-19, 1995, Fort

Lauderdale, Florida. Investigative Ophthalmology & Visual Science, Proceedings
Abstracis 36 (4): S720.

19. Pate, David W. Cannabis: The chemistry of its ecology and evolution.

Second International Congress for the Study of Medified States of Consciousness.
October 3-7, 1994, Lerida, Spain.

20. Kahl, S.B., D.W. Pate, B.H. Laster, E.A. Popenoe and R.G. Fairchild. In
vitro biological efficacy of boronated low density lipoproteins (LDLs) for neutron
capture therapy. Fourth International Symposium on Neutron Capture Therapy for
Cancer, December 3-7, 1980, Sydney, Australia.

21. Cashman, John R., John Proudfoot, David W. Pate and Thomas Hdgberg.
Unusual rearrangements in the oxidative metabolism of tertiary amines. Pacific

Conference on Chemistry and Spectroscopy, October 26-28, 1988, San Francisco,
_ California.



V, POPULAR MEDIA

4. *Hemp and Flax: The Smoothie”. Journal of Industrial Hemp 13(1)
93-95 (2008).

2. Profiled as expert w;tness in “BUd Inc.” by lan Mulgrew, Random House
’ :Canada Toronto 2005

S 3 Intewiewed by LIBB Na;nggolan in "Man;uana— a missed market opportUmtyon PR
Scnp (Worfd Pharmaceutical News) pps 22-26. December, 1987, o

- 4 intemew of Dr. Yukthlro Shoyama Journal of the fntemat:onai Hempi"- '
Assocrai;on4 (2): 95-96 (1997)

e 5 lnterwew of Dr. Rudo!f Brenne;sen Jounal of the fntemat:onal Hempf*r?
s Assocrat;onti(‘I) 22-25 (1997) :

6. Appearance on the “Whatever Happened to Hemp” eptsode produced by'}
Kate Howell for the “Omnibus” current-affairs series of BBC Radio, London, Eng!and R
Presented by David Lodge on May 3-8, 1897,

7. interview of Dr. Mahmoud A. EiSohly. Journal of the International Hemp
Association 3 (1): 43-44 (1986).

8. Appearance on the "Hemp: Raw Material of the Future” program. Produced
and presented by Helen Barrington for Radio Nederlands, Amsterdam, The
Netherlands, February 28, 1986.

9. Appearance on the "Medical Marjjuana” episode of the “Norder Licht’
(Northern Lights) science series, Produced and presented by Jan Diederen for VPRO
Television, Amsterdam, The Netherlands, October 2, 1995,

10. Interview of Dr. Raphael Mechoulam. Journal of the International Hemp
Association 1(1): 8-12 (1994). s

' / DECLARED / AFFIRMED BEFORE ME IN THE CITY OF SAN
3CO IN THE STATE OF CALIFORNIA, UNITED STATES OF AMERICA

pay ofF (O cto
20

QM W e

0CT 29 2014




PAGES 14 THROUGH 16 HAVE BEEN REMOVED FOR PRIVACY REASONS.



HLfEBh! L9l 4 L. 0 WL LMWL B B Phaat™5 W b Yot nd

SCHEDULE "C" TO EXPERT REPORT OF DAVID W. PATE

 FileNo.1498452
© ' Victoria Registey |

© INTHESUPREME COURT OF BRITISH COLUMBIA

REGINA .

v‘

OWEN EDWARD SMITH

EXPERT REPORT OF DR. DAVID W. PATE

Kirk Tousaw

Barrigter

Law Office of Kirk Tousaw

142-757 West Hastings, Suite 211
Vancouver, British Columbia VEC1A1
Counsel for Accused

Peter Eccles

Crown Counsel

Publie Prosecution Service of Canada
BC Regional Office

900-840 Howe Street

Vancouver, BC VBZ 250



= ri'cannabmolds and of rher mnsntuent campenents of the- Ciannabw -
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My : name is Dr. Daviéi Ww. Paté and I make this expert report on the =

basm of my own, pezsonal knnwledge; study and expenence
. .I hold two advanced deg:reea; a Master of Sclence in Bmlogy and a IR
'Doctor of Phxlosophy m Pharmaceutmal Ghemlstry My current

‘ -'profesmanal emphasm is. the study Of cannabm producta mcludmg | SR

b i;améal and pharmaceutmal perspectlva
Attached to and made part of tbza report as Exh;b;t A is my
curriculum vitae.

‘The emphasis of my professional work is the medicinal aspects of
phytocannabinoids {cannabinoids produced in the Cannabis plant)
and endocannabinoids (cannabinoids endogenous to the human
body).

Based on my professional expertise, knowledge and study, I am
aware of the following facts and hold the following opinions.

The Cannabis planﬁ (pmduning the crude drug, marijuang) is a
dieocius plant in the family Cannabaecae.

The female Cannabis plant produces flowers, referred to in slang
vernacular as “buds”, which themselves are composed of varying
parts. 7

These parts include the pistil, bracteole (i.e., perigonal bract), and

subtending leaflet.
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9. The primary therapeutica]ij aétive éompoundvs foﬂnd in C‘:mnabia
311-9 secreted by the plant in the glandular tnchomes that are ﬁmnd B -

- E in the:r hlghest populatmn ooncentmtmn on the bracteole abmal

o "'(1 €., outer) su:face of unfextjhzed female ﬂuwera These glamixﬂar o -

(SR . '. conta:m and surround the re.sm 1téé]f E

10. The two primary therapeutmally acnve campounds found in the -
resin are tetrahydrocannabinel {THC) and cannabidiol (CBD), plus
associated minor cannabinoids and terpenes.

11. Within each category of compound there are several to many
particular chemical species.

12.  For example, there are at least dozens of terpenes and several
cannabinoids found in the resin contained within the glandular

* trichomes of the Canpabrs plant.

13. Cannabinoids are not found in any other plant .spec:ies; although the
human body produces fatty acid functional anslogues G.e.,
endocannabinoids) that also fit into cannabinoid receptors in the
hwman body (e.g., brain). Terpenes are found broadly in the plant
kingdom, including in mints, fraits, spices and fiowers.

14. ‘The medical effects of cannabinoids have been well documented and

there is no reasonable dispute, in my opinion, that these compounds
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are therapeutica]ly active in humans. Terpenes may very well
aug.ment these effeets

‘ '1‘5.:"7 : C’mabw has a number of phemtypes commonly refemd tn as’

o _Z;strmns. Varmus strams are crea.ted by breedmg d]ﬂ'erent vaneties T

” i ‘of the plam: w:rl:h each othar D:Lfferent strmns are mputed to

hica d]ffe i g eﬁects on th,e patmnt dependmg on the md;mdual

16 .‘ Areasonforthe dﬁemg 'elff,'eets, wlnch include §Mg levei-s';;)f _ R
| efficacy for a variety of medical symptoms and eondjtioﬁs, s
probably due to varying émounts and ratios of the therapeutically
active compounds. |

17. It hasbeen sﬁggested, and in my opinion it is correct, that the
various compounds can produce synergistic effects az;d that any one
compound, in isolation, may not provide the full spectrum of
medical benefits sought by the patient.

18. Thisis bécause the effects, both positive and negative, of the
primary active ingredients may be enhanced or mitigated by
secondary compounds. In this regard I attach and incorporate into
my opinion the following studies: “Cannabis and Cannabis
Extracts: Greater Than the Sum of Their Parts?” McPartland, John
M., and Ethan B. Russo. Co-published simultaneously in Journal of

Cannabis Therapeutics (The Haworth Integrative Heoaling Press, an
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 imprint of The Hawvrth Press, Inc ) Vol 1 No. 314 2001, pp. 103-
13% and Cannabis Thtarapeumcs in IHV/AIDS (ed Ethan Russo)
- ) and Tammg THC Potentml Cannahm Synergy and |
- Phtyocannabmoxd Terpen.md Entrourage Eﬁ’ects Etha:a B Russo

Bnt:sh Journal of Pharmamlogy (2011) 163 pages 1344-1364

| :;be 1solated from the fenﬁale ﬂowers,'t 118, ehmmatlng most of the B
' _plant matter in the fmal product o |

20. There are a variety of methods for isolating the glandular
trichomes, including the use of micro-pore screens upon which dried
flowers are agitated, causing the glandular trichomes to fall off and _
pass through the screén; and immersion of the plant matter in cold
water followed by straining the water through fne mesh to capture
the glandular trichomes. These processes result in removal of the
glandular trichomes from most other plant matter, but leave the
resin housed within the glandular trichomes.

21.  Alternatively, it is possible to directly extract the resin contained
within the glandular trichomes by rubbing the flowers by hand then
scraping the sticky resin from the hands; by soaking the whole
plant matter (or isolated trichomes) in fat {typically food-grade oils
or butter) or alcohol and then straining out the plant debris (the

glandular trichome contents are fat and/or alecchol soluble, but are

. - 19 The glandular tnchomes contamg these chemcal mmpounds can _: o



L prDGESSEB tha,t result in the sepaxatmn of the actwe compounds

- from the glandular tnchomes

24.

The xesinoontining glandular trichomos romasning after th

P (SIS Y

not water soluble); and with tlhe use of petrmhcnncal solvents (e 8 '

petruleum ather) that are then evaporated. Thele are extractmn | }

, _-'such as THG OBD and texpenes, fmm the plant matter mc;ludmg . R

referred to in paragraph 20 are ofter referred to 8 ool

(dry saeved) or “bubblehash” (wet smved) when found in lump or -

brick form due to compression, or often referred to (erroneously) as
“kif” or “pollen” when found in uncompressed powder form. The
materzal remaining after cannabis extraction into fats is often
called “cannabis cooking oil” or “cannabis butter” and the extract
produced by solvent extraction is often called “hash ofl”

All of these processes are designed to capture the glandular

- trichomes and/or their contents (Le., the therapeutically active

' resin), while removing most or all of the plant matter and the

various by-products that.remain in the plant matter following
harvest.

The plant matter itself is not a desired therapeutic component,
except as a vehicle for carrying the resin prior to, and during, the

act of pyrolysis and smoke inhalation.
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. Ji;_igastro-mteshnal condztmns

o,

28.

29.
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'Fh:ts is b&cause plant mati:er can contain a vanety of harmaful or
, unwanted cnmpmmds wh;ch m,ay mclude heavy metals fertxhzer '
' rresl,due pesmmdes molds and msac!: remnants

'In addman plant matter 13 compo.sed e.)f non*&gesnble ce}.hﬂnse

' ",Mnreover, thls plant mai:te cnntamg sﬁmﬁed nan"giandular o

| tnchomes that are :mt. dagestlble and have no i:herapeutlc value, but

whach, due to their micro-abrasive potential, may be contra-

indicated for persons with gastro-intestinal sensitivities.

The glandular trichomes themselves iteelf are not a desired

therapeutic component, except as a vehicle for carrying the resin

prior to, and during, the act of extraction inso fat, alcohol, solvents

ox fatty beodily fluids.

There are multiple ways to ingest the active compounds iy,

cannabis. These include: | |

a. Inhalation: This is either a high-temperature process by which
the plant matter, and/or the giandular trichomes themselves,
are heated to the point of ignition and the smoke is inhaled

~ (using a cigarette/joint” or a pipe) or a lowtemperature process

by which the plant matter is heated only to the point at which

a¢7Ls

. whmh whﬂe not harmfu], may be mntra-mdlcated for Persons Wzth : ;




the actm mgredmnts vaporize and become an mrbome aexoaol
- . _which 18 then mhaled (commonly referred to as. vaponzauon ") |
; b l'_()ral mgestmn T]:us is a process by Whmh the active mgredlents-'}’__: , )
- are mgested by eatmg or dnnkmg 'I‘ypmally, food products are _‘ .} S

L ":-:prepared us:mg cannabm mfused 0:1 o:r butter Essentm}ly any

d'- : mduct that zs made chh fat and Cﬂnnabls Wﬁl L mf SR

i'l : thh cannabm,s resm extracted w mm Commnn forms of these e
‘paked goods are cookms and browmes In add:d;mn, cannabzé |
capaules can be produced that conta.i:u an extract of the
glandular trichomes which are swallowed in the same manoer
a8 over-the-counter remedies, prescription pharmaceuticals or
patural bealth products.

c. Topicals: Oil-based preparations into which the resin has been
extracted are either applied directly to the skin or are dispersed
from patches which are applied to the skin.

d. Trans-mucosal: This method of ingestion is typxca]ly an aleohol
extract of the resin that is sprayed under the tongue.

30. The modes of ingestion set out above caxry with them different
risks and benefits. Specifically, for purposes of this opinion, I focus
on the relative benefits of oral ingestion or topical administration

va. the method of inhalation.
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“ B8l Avprimary beneﬁt of ora}ly lngesting cannabls based medmﬁes
o anses for people suffarmg from gastro-mtestmal condmons suc:h as
Crohn’s Dlsease or Imtable Bowel Syndrome For these o e
. : ind;mduals Qrai mgeatmn allows for the apphaatmn of therapeutm | . |

- "Ompou-“dﬂ dll‘ Eﬁﬂy to the sﬂ:e of pathegemmty Gmd

R i.Phaj,:.mi:_,‘%,ntm . ”mce ;ctates the use of a mmmum ﬂﬁ'emv 7

N drug a,mount :md artreatment ag close to the sxte of pa,thogemcxty‘ aéh
- posmble 'Plns premdes tha beneﬁt of dlrect therapeumc action that -
can be more effective and requirs lesser dosages, thus ameliorating
potential unwanted side effects.
82.  Another benefit of oral ingestion is that it produces longer lasting
thezapeutic effects than inhalation. Inhalation tends to produces
spikes in the systemic load of the active compounds which quickly
fall to low levels, resulting in elevating patient blood levels with
more of the active compounds than necessmy while making the
effect of these compounds more transient. Oral ingestion, by
contrast, provides a plateau of longer and more stable systemic load
of the therapeutic agents. This eliminates the need to repeatedly
ingest the medicine at short intervals in order to achieve
continuous therapeutic benefits. It also allows for the treatment to
continue during sleeping hours, This latter aspect is particularly of

benefit to glaucoma patients.
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| 33. . Another benefit of oxal mgestmn is the elm.unatmn of any damage _
. that may be caused by smokmg the dned ﬂowers, a pracﬁee L
. dlgqgumged wzthm connempormy me::hcme Oral mgestmn also

- EXCI“’&BS p"BS‘blﬂ damage ishat csuld be caused by the mhalatmn of R

R = unwanted substances found in or on the plant matter e

o 4. .. For certam chromc condmons oral mgestion is: uften

.7 ;eﬁ’ectwe mode of mgest_ n i'br the masons set nutl-a Dve-

i f '35 o 'For acuie (and partzcularly crisis} condlnoxxs mha]atmn may be ' o
| preferred becanse of the rapid onset of symptom relief coupled with
the transient nature of the condition itself

36, By way of example, inhalation would be preferable to oral ingestion
to treat the acute pain and other symptoms associated with
migraine headaches.

37.  For many of the same reasons that oral ingestion is preferable to
inhalation, topical administration is preferable for certain
conditions such as inflammatory skin conditions or some forms of
chronic pain, particularly of the joints. The onset time of topical
administration is guicker than oral administration, the drug is
bettor targeted to the site of action, and a full systemic treatment to
obtain a localized therapeutic benefit is vot administered. An added
benefit is the elimination of psychoactive side-effects.

38.  In addition to the foregoing, I hold the following opiniong:

10
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. The Ca.mzabzs plam: 18 harvested for the memmnal resin

oompounds found mslde the glandu}ar tnchomes of the plani;. o

) b V’I‘here 3810 medlcal utxhty to i:he dned plaut matter

¢ In essence the piam 1s no more than a carmer for the glandular

i _' tncht::mes Wh:mh are themselves a manufactmng Blte and e

7 f;reservo:r for the-—resm‘wluch contams the eannabmmds an.d

d. ‘_"Ifher_e‘ é.r;a.iiegﬁti%e_'eﬁ‘éatél_asséciatéd_ﬁth mgestmg Whole :
Cannabis plant -matter, either orally or by sﬁmke inhalation,
which can range from minor to serioue.

e. Ingesting the resin by means of smoking would be less harmful
to the patient than smoking the dried plant matter which bears
the resin because: (a) less would need to be consumed o achieve
the desired therapeutic effect and, (b) the pyrolysis products of
unwanted bulk plant materials would not be inhaled.

f. Ingesting the resin compoundé in the form of baked goods isg, for
some conditiong, significantly more effective than other routes of
administration.

g. Topical application of the compounds in the resin by way of
salves or oils produces no psychoactive side effocts while also

being more effective for the appropriate conditions.

11
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h. There exists no scientific basis, either botanical or
pharmaceutieal, to differentiate between the whole dried plants - - |
| ~ and the g]andl_xlar trichomes or contained resin in a lﬁanher "T?,h'f*%;* N N
o "'perlz_hir..s ?atigﬁt Access to the whole. dried piant,_bqi_;ﬁét ﬂle_'; '_‘ SR
gl@dgzag trichomes or contained resjn hmsteg_fé@{shat v@y = -

sai:ge plant. .
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