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Cannabis sativa L.
SciFinder PubMed Google Scholar
Cannabis sativa component constituent SciFinder
Cannabis sativa 7576 component  and
826 constituent  and 577 cannabinoid  and
311 349
1. 565 120
2.
3. 4.
A.
Cannabis sativa L. A®-Tetrahydrocannabinol (AS-THC
Cannabaceae AS-THC
Tetrahydrocannabinolic acid (THCA)
THCA
AS-THC
[1]
[1-7]
1900
[1-7]
Fig.1-11)
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Cannabis sativa L.
SciFinder PubMed Google
Scholar
Cannabis sativa component constituent
C.

SciFinder Cannabis sativa
7576 component
and 826 constituent  and
577
cannabinoid  and 311

349 2017 3
I
.
I
Turner 1980 423
61
[10] Elsohly 2005 493
70
2016 Elsohly 565
120 [13,20]
[13-14] 21

18

olibetolic acid
geranyl pyrophosphate
Elsohly
[18]

[13,15,19] Brenneisen  [14] Hanus

10 11
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Cannabichromene (CBC) type Cannabidiol (CBD)
type (CBND) type A°-
Tetrahydrocannabinol (A°-THC) type Cannabinol

Cannabinodiol

(CBN) type A3-Tetrahydrocannabinol (A%-THC)
type Cannabicyclol (CBL) type Cannabielson
(CBE) type Cannabitriol (CBT) type
Miscellaneous type 11
Table 1 Fig. 1-11
1. Cannabigerol (CBG) type
16 CBG (1-16)
Fig.1 CBG
CBG 1964
Gaoni Mechoulam
CBG
CBGA
CBGA
THCA CBDA CBCA
3 propyl Cs 5
methoxy
2. Cannabichromene (CBC) type
9 CBC (17-25)
Fig.2 CBC 1966 Claussen
Gaoni  Mechoulam 3
propyl Cs isopropyl Cs



3. Cannabidiol (CBD) type

7 CBD (26-32
Fig.3 CBD 1940
1963 Mechoulam Shvo
3 Cy
Cs 7 CBD
CBD
CBDA  fiber type
CBDA
1955
4. Cannabinodiol (CBND) type
2 CBN (33-39)
Fig. 4 CBND 1977
Lousberg
CBND CBD A artifact
CBND 3 propyl Cs

5. A’-Tetrahydrocannabinol (THC) type

23 A°-THC (3557)
Fig.5 3 Ci Cs
9 THC
A°-THC  drugtype
A>-THC
THCA-A  THCA-
B
A-THC 1942 1964
Gaoni  Mechoulam
3 C: C
A-THC A B
6. Cannabinol (CBN) type
11 CBN (58-68)
Fig.6 CBN 1896 Wood

1940 Adams CBN
A-THC A artifact
A°-THC CBN

7.  A®-Tetrahydrocannabinol (THC) type

5  ASTHC (69-72)
Fig. 7 A8-THC 1966
Hively A3-THC
A-THC THCA
artifact 8,9 9,10

AS-THC A°-THC
20%

8. Cannabicyclol (CBL) type

3 CBL (74-76)
Fig.8 CBL 1966 Gaoni
Mechoulam  Claussen  Crombie  Ponsfold
A 5 C:
CBL 3
Cs CBL CBC
9. Cannabielson (CBE) type
5 CBE (77-81)
Fig.9 CBD  artifact
CBE A
B CBE 3 propyl Cs
10. Cannabitriol (CBT) type
9 CBT (82-90)
Fig. 10
OH CBT 1966



Obata Ishikawa
1976 Chan
CBT
CBT 3 propyl Cz CBTV 2
isomer 9a 9b-hydroxy

CBDA tetrahydrocannabitriol ester
(CBDA-C5 9-OH-CBT-Cs-ester)

11. Miscellaneous type

30 Miscellaneous
(91-120)
dehydrocannabifuran DCBF , cannabifuran
CBF )
(cannabichromanon(CBCN), 10-oxo-d-6a-
tetrahydrocannabidiol OTHC
cannabiripsol CBR
Fig. 11
.
ex.
THCA CBDA
ex. AS-THC
CBD [9]
gas chromatography flame
ionization detection (GC-FID) gas

chromatography mass spectrometry (GC-MS)
high performance liquid chromatography (HPLC)
ultrapressure liquid chromatography (UPLC) high
performance thin layer chromatography (HPTLC)
liquid chromatography mass spectrometry (LC-MS)
GC-MS HPLC
GC
LC

20

chemotype
THCA drug-type
CBDA fiber-type intermediate-
type
X = [THC]+[CBN] 1)
[CBD]
(1) X<1 fiber-type
X>1 drug-type
drug-type
[9]
AS-THC
UNODC 10—12%
1—2% 0.1—03% 0.03 %
(8]
AS-THC
1. leaf
Turner CBD 0—2.38 % A®-
THC 0.06—0.37 % CBN 0—0.04 % CBC 0—
0.07 % [29]
Matsunaga CBD 0—0.49 % A®-
THC 0—2.13 % CBN 0—0.96 %
[35] Stout LC-MS
CBDA 0.018 % [38]



AS-THC 0.8 %
[41]
Fetterman GC-FID
CBD  1.0—-1.6% A°-THC
0.32 % CBN 0—0.088 %

Potter

0.043—

“small leaves” CBD  0.085% A°-THC
14% CBN 0.051%

[24] Ohlsson ”upper leaves”
“large leaves”

”upper leaves” CBD 0.2—0.9% 05—
1.8 % AS-THC 0.00—1.2 % 0.00—
0.7 %

”large leaves” CBD 0.1—0.5 % 0.1—
0.7 % AS-THC 0.00—0.4 % 0.01—
0.2% [23]

Fairbairn

top middle bottom 3
AS-THC top 4.8—6.9 %
middle 3.0—5.5 % bottom 0.8—4.0 %
[26] Bruci

CBD 2060 cm 0.23 %
60—100 cm: 0.67 % 100 cm 1 1.04 % A°-
THC 20—60 cm: 1.38 % 60—100
cm: 3.72 % 100 cm : 6.89 % CBN
20—60 cm: 0.12 % 60—100 cm: 0.36 %
:0.08 % [40] Kushima
7 THC
THC

100 cm

[31]

A%-THC CBD

21

buds
GC-FID
0.88% A°S-THC

2. flower
Fetterman
CBD
0.078 %

1.6% CBN
[24] Ohlsson
CBD 0.6—1.6 % 0.3—
AS-THC 0.01—0.6 % 0.02—
[23]
AS-THC 9.51% CBN
[40] Potter

2.8 %
0.5 %
Bruci
0.06%
AS-THC 15.2%
[41] Stout LC-MS
0.086 %

CBD 1.09%

CBDA
[42]

3. pollen
GC-MS
0.044 % AS-THC

Ross
CBD
0.135%

0.004 % CBN

[37]
4, stem
Bruci CBD A®-
THC CBN
[22 40] Fetterman GC-FID
CBD 0.003—0.19% A®-
THC 0—-089% CBN 0—0.076 %
[24] Ohlsson
0.00—0.2 %
0.00—0.1 %

[23] Potter

CBD
0.00—0.2 % AS-THC
0.00—0.3 %
AS-THC 0.3 %
[41] Stout LC-
0.0018 %

MS CBDA

[42]

5. root
GC-FID
0.015 % AS-THC

Fetterman

CBD 0.0020 %



CBN 0.00074 %
[22] Bruci
[40] Potter

AS-THC 0.0 %
AS-THC 0.0%
Stout LC-MS
CBDA 0.00014 %
[42]

GC-FID
CBD 0—0.0087% A°%THC
0.00057—0.010% CBN 0—0.01%
[24] Matsunaga CBD 0—
0.00065 % AS-THC 0—0.066 % CBN
0.00011—0.000189 %
[35] Leizer
CBD 0.0010% AS-THC
[36] Ross GC-
MS AS-THC
[37] fiber 0—0.0012 %
rug 0.0041—0.0124 %

Fetterman

GC-MS

0.040—
0.067 %
kernel

0.00016—0.000260 %
0.1—0.000167 %

Ross [37] Potter
AS-THC 0.0 %
Petrovi¢ 11
GC-MS CBD  0.00418—0.024368 %
AS-THC 0.000304-0.006950 % CBN
0.000185—0.000844 %
[43]

7. bract

Fetterman GC-FID

CBD 0.15-1.3% A%THC 0.054—
3.7% CBN 0.033—0.18%
[24] Matsunaga CBD
0.082 % AS-THC 0.441 % CBN 0.356 %
[35] Turner

CBD 0.02—5.38 % A°THC 0.18—6.64 % CBN
0—0.39 % CBC 0.10—0.45 %

[29]
8. calus hairy
root essential oil
Malingre GC
CBD 04% A%THC 20% CBN
0.2 % [27]
GC
TLC CBD A%THC CBN
[27] Farag
AS-THC THCA
CBDA [44]
D.
565
120
drug-type
THCA AS-THC
fiber-type CBDA CBD

fiber-type
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Andre Table
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Table2 Table3
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Fig. 5 A’-THC type cannabinoids
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B-Fenchyl-A()- oc-Fenchyl-Ag- epi—Bornyl-Ao-
tetrahydrocannabinolate (44)  tetrahydrocannabinolate (45) tetrahydrocannabinolate (46)

ats

Bornyl-A°- a-Terpenyl- A°- 4-Terpenyl-A°-
tetrahydrocannabinolate (47)  tetrahydrocannabinolate (48)  tetrahydrocannabinolate (49)

W

a-Cadinyl-A°- y-Eudesmyl-A°-
tetrahydrocannabinolate (50)  tetrahydrocannabinolate (51)
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Fig. 5 A°-THC type cannabinoids (continued)
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Fig. 6 CBN type cannabinoids
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10a-Hydroxy-A®- 10B-Hydroxy-AS- 10ac-Hydroxy-10-ox0-A3-
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Fig. 7 A%-THC type cannabinoids
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Fig. 8 CBL type cannabinoids
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Fig. 9 CBE type cannabinoids
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Fig. 10 CBT type cannabinoids
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Fig. 11 Miscellaneous type cannabinoids
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0 0
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Fig. 11 Miscellaneous type cannabinoids (continued)
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Table1-1 List of cannabinoids

1. Cannabigerol (CBG) type

Cannabigerolic acid (CBGA) (1)

(Z)-CBGA (2)

CBG(3)

Cannabigerolic acid monomethylether (CBGAM) (4)
Cannabigerol monomethylether (CBGM) (5)
Cannabigerovarinic acid (CBGVA) (6)
Cannabigerovarin (CBGV) (7)

Camagerol (8)
5-Acetyl-4-hydroxy-cannabigerol (9)
6.7-trans -Epoxycannabigerolic acid (10)
6.7-cis -Epoxycannabigerolic acid (11)
Sesquicannabigerol (12)

6.7-trans -Epoxycannabigerol (13)

6,7-cis -Epoxycannabigerol (14)
v-Eudesmyl-cannabigerolate (15)
o-Cadinyl-cannabigerolate (16)

2. Cannabichromene (CBC) type

Cannabichromenic acid (CBCA) (17)

CBC (18)

Cannabichromevarinic acid (CBCVA) (19)

Cannabichromevarin (CBCV) (20)

Cannabichromevarin (CBCV-iCs) (21)

4-Acetoxycannabichromene (22)

3"-Hydroxy-A" -cannabichromene (23)

7-Hydroxycannabichromane (24)

2-Methyl-2-(4-methyl-2-pentenyl)- 7-propyl-2H - 1-benzopyran-5-ol (25)

3. Cannabidiol (CBD) type
Cannabidiolic acid (CBDA) (26)
CBD (27)
Cannabidiol monomethylether (CBDM) (28)
Cannabidivarinic acid (CBDVA) (29)
Cannabidivarin (CBDV) (30)
CBD-Cs (31)
CBD-C; (32)

4. Cannabinodiol (CBND) type

CBND-C; (33)
CBND-C; (34)

5. A’-Tetrahydrocannabiorcol (A*-THC) type
Tetrahydrocannabinolic acid A (THCA-A) (35)
Tetrahydrocannabinolic acid B (THCA-B) (36)
A9-Tetrahydroc annabinol (37)
Tetrahydrocannabinolic acid-C4 (THCA-C) (38)
TetrahydrocannabinolC4 (THC-Cy) (39)
Tetrahydrocannabivarinic acid (THCVA) (40)
Tetrahydrocannabivarin (THCV) (41)
Tetrahydrocannabiorcolic acid (THCOA-C;) (42)
Tetrahydrocannabinolic acid (TH C-C;) (43)
ﬁ-Fenchyl-A9-tetrahydrocannabinolatc (44)
o-Fe nchyl-Ag-tc trahydrocannabmolate (45)
epi-B omyl-A9-tenahydrocannabinolate (46)
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Table1-2 List of cannabinoids (continued)

5. D’-THC type (continued)

BornyI-Dg-tetrarwdrocannabinolate (47)

a -TerpenyI-Dg-tetrahydrocannabinolate (48)
4Terpeny|—Dg—tetrahydrocannabinolate (49)
a-Cadinyl-D’-tetrahydrocannabinolate (50)
gEudesmyI—Dg—tetrahydrocannabinolate (51)
8a-Hydroxy- Dg-tetrahydrocannabinol (52
8a-Hydroxy- D9-tetrahydrocannabinol (53
11-Acet0xy-Dg-tetrahydrocannabinolic acid A (54)
D’-THC aldehyde (55)

8-Ox0-D’-THC (56)

Cannabisal (57)

6.  Cannabinol (CBN) type

Cannabinalic acid (CBNA) (58)
CBN (59)

Cannabinol methyl ether (CBNM) (60)
CBN-C, (61)

Cannabivarin (CBV) (62)

CBN-C; (63)

CBN-C; (64)

4-Terpenyl cannabinolate (65)
8-Hydroxycannabinolic acid A (66)
8-Hydroxycannabinol (67)
(1'S)-Hydroxycannabinol (68)

7. DP-Tetrahydrocannabinol (D®-THC) type

D’-Tetrahydrocannabinolic acid (D™-THCA) (69)
D™-THC (70)

10a-Hydroxy- Ds—tetrahydrocannabinol (71)
1Ob—Hydroxy—DB—tetrahydrocannabinoI (72)

10aa -Hydroxy-10-oxo- D8—tetrahydrocannabi nol (73)

8. Cannabicyclol (CBL) type

Cannabicyclolic acid (CBLA) (74)
CBL (75)
Cannabicyclovarin (CBLV) (76)

9. Cannabielson (CBE) type

Cannabielsoic acid A (CBEA-A) (77)
Cannabielsoic acid B (CBEA-B) (78)
CBE (79)

Cannabielsoic acid Cs (CBEA-Cs B) (80)
CBE-C; (81)

10. Cannabitriol (CBT) type

(-)-trans-CBT-Cs (82)

(+)-trans-CBT-Cs (83)

(+ )-cis-CBT-Cs (84)

10-Ethoxy-9—hydroxy-DGa-tetrahydrocannabinoI ((-)-trans-CBT-OEt-Cs) (85)
8,9-Dihydroxy-Dea-tetrawdrocannabinol (89-Di-OH-CBT-Cs) (86)

(% )-trans-CBT-Cs (87)

CBT-Cs-homologue (88)

Tetrahydrocannabivarin (CBTVE) (trans-CBT-OEt-Cs) (89)

CBDA-Cs (9-OH-CBT-Cs-ester) (90)
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Table1-3 List of cannabinoids (continued)

11. Miscellaneous type

Dehydrocannabifuran (DCBF) (91)

Cannabifuran (CBF) (92)

Cannabiglendol-C; (OH-so-HHCV-C3) (93)
Cannabichromanone (CBCN) (94)

CBCN-C; (95)

Cannabicitran (CBT) (96)
10-Ox0-A%1%_tetrahydrocannabinol (OTHC) (97)
cis-THC (98)

Cannabicoumaronone (99)

Cannabiripsol (CBR) (100)

Cannabitetrol (CBTT) (101)

trans -iso-A’-THC (102)

Tetrahydrocannabivarin (trans -iso-A’-THCV) (103)
cis-iso-A"-THCV (104)

Cannabichromanone B (105)

Cannabichromanone C (106)

Cannabichromanone D (107)

Cannabichromaronoic acid (108)
4-Acetoxy-2-geranyl-5-hydroxy-3-» -pentylphenol (109)
2-Geranyl-5-hydroxy-3-» -pentyl-1.4-benzoquinone (110)
5-Acetoxy-6-geranyl-3-n -pentyl-1.4-benzoquinone (111)
Cannabimovone (CBM) (112)

Cannabioxepane (CBX) (113)

100-H ydroxy-A9= 11-hexahydrocannabinol (116)
90.,10B-Epoxyhexahydrocannabinol (115)
9a.-Hydroxyhexahydrocannabinol (116)
7-0x0-9a.-hydroxyhexahydrocannabinol (117)
100.-Hydroxyhexahydrocannabinol (118)
10aR-Hydroxyhexahydrocannabmol (119)

90.-H ydroxy-10-0x0-A%*'** tetrahydrocannabinol (120)
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[varieties Finola, Fedora, Felina ]

2015 EIHA

EU

Section56
2016 33,283ha

Thai-German Agro-based Fibre Exchange

Programme

Praj
Industries Ltd.
2
2017
Council of Australian Governments:
COAG
THC

Hemp seeds must be non-viable, hulled, not
exceed 5mg/kg THC

Hemp seed oil — 10mg/kg THC

A beverage— 0.2mg/kg THC

Any other product extracted or derived from



seeds— 5mg/kg THC

CANNABINOIDS
Only cannabinoids that were naturally present
in or on the seeds may be found inaHemp food

product. CBD
CANNABIDIOL hemp THC

CBD levels in Hemp food must not exceed hemp

75mg/kg EU

No relation to public health & safety

For purpose of protecting prescription drug

sales CBD 2017 11 WHO
EIHA 2018 1
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CBD
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cake, Fiber 1 5,000
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e-liquid
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2 4 CBD E-
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Press release 2 European Industrial Hemp Association

European Industrial Hemp Association (www.eiha.org)
Hiirth, 17 January 2018

Pre-review of CBD by the World Health Organization (WHO)
with favorable results — next step in May

Researchers, producers and consumers advocating for the commercialization
of Cannabidiol (CBD) have crossed a second important hurdle as a preliminary
evaluation of the substance by the World Health Organization (WHO) in Geneva
in November 2017 produced positive findings.

For the first time, CBD has been under pre-review by WHO as a potential psychotropic
substance, with the risk WHO could propose restrictive control measures similar to those
applying for THC. WHO s expert’s recommendations evenmually have to be voted by the UN
Commission on Narcotic Drugs (CND).

“This round has ended up favorably. but the second part of the review of CBD will happen in
May"” said Boris Bafias from the The Hemp Cooperative (Slovakia) and board member at the
European Industrial Hemp Association (EIHA). EIHA joined the Foundation for Alternative
Approaches to Addiction - Think & do tank {FAAET} mdraﬁmg :-ij{ltﬂt statement nfgmd.auct
ahead of the first part WHO evaluation. www hen It : ateme

who/

The next and final part of the review is expected to take place at WHO's 40® Expert Committee
on Drug Dependence (ECDD) meeting in May 2018.

ETHA lauded the work of independent WHO experts, that gave a green light fo pure CBD in
early November. They conclude that there is no justification for pure CBD to be inchaded in the
anfi-drug treaties, and precise that there are no case reporis of abuse or dependence relating to
the use of CBD in its ownright. As well, no public health problems (e.g. impaired driving) have
been associated with the use of the CBD molecule. Further on, no evidence could be found that
CBD as a substance is liable to similar abuse and similar ill-effects as substances scheduled
under the 1961 or 1971 Conventions (including cannabis and THC). CBD products are being
actively scientifically explored for a range of therapeutic applications and have demonstrated
effectiveness i treating some forms of epilepsy.

Bevond the pure CBD. WHO experts found that CBD-products are being manufactored for
pharmaceutical purposes as extracts or tinctures of Cannabis, which are included in the 1961
Convention on Narcotic Drugs. They therefore recommended "that extracts or preparations
confaming aImns‘I‘ exr]].lsm:l}" CBD [.] be suhjf:ct to critical review" (ref:

Ehi:lECDDm:M ﬁ} 111 Ivla}r m potcnlm.'l]}r cha.ﬂgc the scope of its scheduling.

Present at the WHO meeting on CBD, 6 November 2017: In addition to Boris Banas, ETHA
was represented by associate member Hana Gabrielova (Hempoint, Czech Republic). FAAAT
was represenied by Kenzi Riboulet Zemouli, Fand Ghehiouéche and Amy Case King. Other
CBD proponents present were Michael Krawitz (Veterans for Medical Cannabis Access, USA),
Raul Hector Elizalde Garza (Por Grace, Mexico), Dusan Nolimal and Tamja Bagar
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(International Institute for Cannabineids, Slovenia) and Marie Nougier (International Dmg
Policy Consortmimy).

The following companies supported a campaign backing the FTHA-FAAAT statement and
advocacy effort before WHO: Bluebird Botanicals, Buddingtech CamnaWell, CBD life UE
CBD oils UK, CBDepot.eu, Deep Nature Project, Greenindustries shop, Hemp and humanity,
HempConsult GmbH., Hempflax, Hempire Lid.. Hempoint.cz, Hempura, MCU Botanicals,
MeetHarmonv, MH medical hemp GmbH. As well, the DC-based NGO StopTheDmgWar org
and the European coalition ENCOD endorsed the statement.

(see the full EIHA-FAAAT Jomt Statement: www.eiha. org/document/joint-eiha-faaat-
contribution-to-the-3 %th-ecdd-evaluation-of-cannabidiol)

Contact: Boris Bafias boris.banas@eiha.org

Responsible under press legislation (V.i.5.d.P.):

Dhipl -Phys. Michael Camus (Managmg Director)

European Industrial Hemp Association (EIFA)

Executive office: nova-Institut GubH, Chemiepark Knapsack Industriestrasse 300, DE-
50354 Huerth (Germany)

Internet: www.eiha org

Email: info@etha org

Phone: +49 (0) 22 33-48 14 40

The European Industrial Hemp Association (EIHA) is a consortinm of the hemp-processing
mndustry. It represents the common interest of industnial hemp farmers and producers, both
nationally and on a European level EIHA is the onlv European consortium in the industrial
hemp sector. This sector inchudes, amongst other things, the use of hemip fibres, shavings, seeds
and cannabinoids. Origmally founded as an association for the European hemp industry, a
guarter of the 130 ETHA members are based m countnes outside the ETJ.
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Hemp fibres 2013, total: 25,000 tonnes

0,
01% 0

= Biocomposites
¥ Insulation

Technical
textiles

26%

57% ™ Pulp and paper

® Clothing

3%

k{74
oﬁ» Instiut ey 2016 Z European Industrial Hemp Associarion

Hemp shivs 2013, total: 43,000 tonnes

2%

= Animal bedding

19%
) (horses)

= Animal bedding
(other than horses)

45% ® Construction

Gardenmulch

16%
# Others (fungi

cultivation,
incineration)

T
oﬁ- nasstevizore 180 = European Industrial Hemp Association

Hemp seeds 2013, total: 11,500 tonnes

0.1% = for Oil (food)

13%

0.3%

= for Oil (feed,
cosmetics
and others)

®as Food

44%

43% = Others

I

European Industrial Hemp Association

o&- Instiut.eu| 2016

1 2015 EU



2 Hemp CBD 3%, 5%, 10% diCBDium, Cannabilab
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d) e-liquid e) Harmony
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13) Q&A
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1) https.//www.myrxtx.ca/print/new/documents/
MONOGRA PH/en/Cesamet

2) https://www.myrxtx.cal/print/new/documents/
MONOGRAPH/en/Sativex

3) https.//www.cannimed.ca/pages/new-patient -
resource-guide

4) Thomas S (ed) 2017 Herb Magazine, Summer 6-
27.

5) Kanl M 2017 Marijuana-How you can help your
patients on cannabis therapy- Pharmacy Practice
4:19-22.



7)  https.//www.canada.calen/services/policing/
justice/l egalization-regul ation-marijuana.htm

8) http://www.justice.gc.caleng/cj-jp/marijuana /
law-loi.html

9) https:.//www.canada.cal/en/services/health/
marij uana-cannabi s/task-force-cannabis-
legalization-regul ation.html

10) https.//www.canada.ca/en/services/heal th/
marij uana-cannabi s/task-force-marijuana-
legalization-regulation/framework-legalization-
regul ation-cannabi s-in-canada.html

11) https.//www.canada.ca/en/heal th-canada/
programs/consultation-toward-legali zation-
regul ati on-restri ction-access-marijuana.html

12) http://www.justice.gc.caleng/cg-§c/pl/sdl -
rlcfalindex.html

13) https://www.canada.cal/en/services/health/
campai gns/introducti on-cannabi s-act-questions-
answers.html

-61-



20%

18

18

2008
2009

65

6
3

DIN

3
17

00548375 02312263 02256193

65%

63

35

20%

10



18
18

58.8%

4._0%

12.4

48 72

38.8% 21.6% 14.0%
7.6 7.6% 7.2%
2.0%

1%

64

66.0%
12.8

18

12.8
5.2%



Center

eCPS

Poison Control

65

10mg



1mg 2ng 1 2

2 13
24 6mg
0.25 mg 0.5 mg
0.25 mg
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ICN 3103 D&C
10 FD&C 1 FD&C 40
1 50 15 30° C
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Sativex

®

9_
GW
DIN 02266121
2014 10 1
NOC
MS
NOC/c
9_
27 mg/mL
Tetranabinex—Cannabis sativa
L.
25 mg/mL
Nabidiolex—Cannabis sativa L.
NOC

MS

NOC/c
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CNS

GABA

171215

50%v/v 0.04¢g
1 0.2 ¢
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0.9%

231
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1%

4.7%
9.8%
1% 1%
i
1
1
1 CNS CNS
1 S) 1%
CNS
n=805 n=741
%) (%)
1.0 0.4
6.5 2.0
1.9 0.4
1.4 0.3
2.4 0.5
5.5 3.9
6.1 3.1
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a 1.9 1.9
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2.0 0.4
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a 0.9 0.9

2.9 2.0

4.1 0.8

1.7 0.1

2.2 0.9
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3 0
3 0
5 0
3 0
2 3
5 0
2 -9- THC
CBD CYP1A2 CYP2C9 CYP2D6 CYP2C19 CYP3A4 P450
in vitro
P450
THC BDS CBD BDS 1:1% v/v in vitro
MM 314ng/mL CYP1A2 CYP2C9 CYP2C19 CYP3A4
P450
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CYP450

CYP3A4
CYP3A4
11-0H-THC CBD
Curve
CYP3A4
THC
CYP2C19
THC

CYP2C19

CBD

Cmax

THC 11-
AUC Area Under the blood concentration-time
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Missed Dose

missed dose
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eCPS

THC

THC

THC

THC

QT 20 18
1 2
257 4

THC
THC

30mg/kg 2100mg/70kg

1 5 10mg

83




CB CB: CB2
CB:
CB,
CB;
CB;
CBD
TRPV-1
THC CBD
THC
11- - 11-0H-THC CBD
7- -
- 2
PK  PK
4 5 6
4 GWPKO112 @
Thex Criax t1/2 AUCo-t AUCing
« ) (ng/mL) «C ) (min®ng/mL) |(min®ng/mL)
(n=12) (n=12) (n=12) (n=12) (n=12)
b ICBD 1.63 2.50 1.44 408.53 427.33
THC 1.63 5.54 1.76 808.78 837.25
11-OH- THC 1.58 6.24 2.15 1522.09 1632.46
b ICBD 2.80 3.02 1.81 384.13 407.79
THC 2.40 6.14 1.34 751.23 770.62
11-OH- THC 2.40 6.13 1.91 1293.14 1362.12
a THC CBD 11-0H-THC
30
b 4 THC 10.8mg+ CBD 10mg
5 GWPK0215
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Tnax Crax LSV AUCo-¢ AUCins
C ) [|(ng/mL) ( ) |(min®ng/mL) |(min°ng/mL)
(n=24) (n=24) (n=24) (n=24) (n=24)
® (cBD 4.22 3.33 1.81 680.61|  718.46
THC 4.38 4.90 1.40 894.80 918.81
11-OH- THC 3.83 4.49 2.17 1423.20 1463.67
a 2 Trax
b 4 THC 10.8mg+ CBD 10mg
6 MS - PK
A B
(n=13) (n=7)
ng/mL CBD 0.12-4.41 0.75-4.19
THC 0.16-4.64 0.47-5.67
11-0H-THC 0.05-5.41 1.02-5.67
Crax  NQ/ML CBD 1.09-16.97 3.83-13.69
THC 2.30-28.66 2.86-33.63
11-0H-THC 2.76-20.45 3.74-14.22
Thax CBD 1-6 3.0-6
THC 1-6 2.5-6
11-OH-THC 1-6 1.5-6
A 20 B 8
GWMSOOOL1EXT
THC
CBD 5 10ng/mL
CBD THC 2 4
THC
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THC

11-0H-THC
THC CBD CYP2C9 CYP2C19 CYP2D6 CYP3A4 P450
4
1 2
24 36
42
2 8 C
15 25° C
9- 27 mg/mL  Tetranabinex-—
25 mg/mL  Nabidiolex-
100 -0-
2.7mg 2.5mg 50% v/v
0.04g
10mL
90 1 3
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Table.1 29 D.C. Medical marijuanalaws

Medical marijuana lasws (MMLs)

Pl AR () | BISEDR i E (oz) By HE
1 H)FAHILZTF M 1996 14 8 G} Bureau of Medical Cannabis Regulation
2 FZAHM 1998 10 1 a] Alaska Department of Health and Social Services
3 AL T 1998 10 24 o) Oregon Department of Human Service
4 7 “/:/‘l“:/ !H‘l 1998 19 1 E_r Washington State Department of Health
5 A 2| 1999 15 2.5 ) State of Maire, Department of Health and Human Services
6 aaSFM 2000 8 2 o) Colorado Department of Public Health and Environment
7 InJ ‘r’J‘H 2000 13 4 E_r State of Hawaii, Department of Health
8 e XA 2000 1" 2.5 a] Nevada Division of Public and Behavioral Health
9 ELRF M 2004 16 1 5 Montana Department of Health and Human Services
10 IN—E 2004 8 2 Gl) DEPARTMENT OF PUBLIC SAFETY, Marjiuana Registry
11 O—KF A2 RM 2006 16 2.5 a] Rhode lsland Department. of Health
12 Za—AFL oy 2007 23 8 a] New Mexico Department of Health
13 E*/ﬁ)ﬂﬂ 2008 16 2.5 E_r Department of Licensing and Regulatory Affairs
14 FUYJF 2010 16 2.5 " Arizona Department of Health Services
15 Za—T—U— 2010 13 2 a] State of New Jersey, Department of Health
16 a0VETHERIRX 2010 6 2 G} Government of The District of Columbia, DG Health
17 T T H 2011 16 6 a] Delaware Department of Health and Secial Services
18 = o T 2012 21 2.5 a] Connecticut State, Department of Consumer Protection
19 Tc"b‘-]'—::.—t“;‘) ﬂﬂ 2012 8 10 E]' Department of Public Health of the Commonwealth of Massachusetts
20 A1)/ AR 2013 42 2.5 G Tlinois Department of Public Health
21 Za—n\ T e—il 2013 25 2 ) Mew Hampshire Department of Health and Human Services
22 J“J _5"J|‘:J'H 2014 9 4 E]' Maryland Medical Cannabis Gommission
23 -“:*‘J? d"“ 2014 16 Eﬁﬁmﬁi B Minnesota Department of Health
24 =a—3—M 2014 16 Effo#H=E | FA New York Department of Health
25 7_73;’ ‘}_‘J‘" 2016 59 2 5 E]' Arkansas Medical Marijuana Commission
26 20045 H 2016 10 EEOEE ) Florida Department of Health
27 /=255 2016 15 3 o) North Dakota Department of Health
28 A A AW 2016 22 EMOEHE Foe Ohio Medical Marijuana Gontrol Program
29 AU LA F M 2016 17 EMOHE A\ Pennsylvania Department of Health
30 PEF S TAC ity g | 2017 14 EMMNOEHESE FHl Department of Health and Human Resources

(MMLs: Medical marijuanalaws)
MMLs

loz 28.359g
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Table.2 16 Cannabidiol (CBD)

Cannabidiol (CBD)D & {EFAZFAHTINAH

N ik ()| BESR|THCEE E|CBDEES HEE
1 F 237 M 2014 = THC<3% |&imECBD The state of Alabama
2| FauF—ii 2014 Tz 0% THC | & i=BECBD The state of Kentucky
3 L vE 2014 $hE | THC<05% | CBD>15% The University of Mississippi
4 SX—1) M 2014 PhE THC<0.3% | CBD>5% Missouri Department of Health and Senior Services
5| /—ZA0514F+M 2014 PhE THC<0.3% | CBD>10% | Morth Carclina Department of Health and Human Services
6 | HyxA0S1F ]| 2014 $E | THC<0.9% | CBD>15% The state of South Carolina
7 M| 2014 WHE | THC<0.3% | CBD>15% Utah Department of Health
g La—TF M 2015 hE THC<5% |&ERECBD Georgia Department of Public Health
9 A5 H 2015 2 | THC<0.3% | Ei=BEFCBD The state of Oklahama
10 T — 2015 FE | THC<0.9% |E=imEECBD Tennesses Department of Health
11 THEH N 2015 HE | THC<0.5% | CBD>10% The state of Texas
12) == F 2015 b ¥ THC<5% | CBD>15% The state of Virginia
13 A4z 5 M 2015 $E | THC<0.3% | CBD>15% The state of Wyoming
14 A2T4FFM 2017 $hE | THC<03% | CBD>5% The state of Indiana
15 FAAT M 2017 HE | THC3% |EiRRECBD lowa Department of Health
16| ™R 2017 FE |EEETHC|=EECBD The state of Wisconsin

(Cannabidiol, CBD)
A®- (THC) CBD
CBD
CBD
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Table.3 9 D.C.
M 205FM % | T3AHhM
& MMLs RMLs MMLs RMLs MMLs RMLs
HRER 18R LLE 21t 18 LLE 21k 18 L1 E 21 ELE
sl 20z 10z 10z 10z 1oz 10z
B® m ?"ﬁ?ﬁ“‘ EIRB Y77 BN FIRB 142 R/50K L
EEME 2N, AROP (B, A8, TIa—XAUM=0 AF—, 2LY— bR BB RRE, 7/~ EAS)
TOWERITRIL, RUYI7TERTCOERRSERRESRL,
M LN D.C. HU7AI=TFN
pr 34 MMLs RMLs MMLs RMLs MMLs RMLs
HRER 18R LLE 21k 184 LLE 21 el L 18R LLE 218l E
Pitca o 24 oz 10z 2 02/308 20z 8 oz 10z
Y77+ BRITEEH RHRORIL (B®
B | JUI7FRI [T 00 o | YU77TBSTS DRELL) FRB RII7FBRITS
EmHE ZELCMB. AROB (M, 28, PIa—XAU M=) AFx—1f, 20— BB RRE, 7/ EHL)
TOFERIERIE, RYI7FERTTOABEGEEREITIRIE,
M EVAC | AW TYFa—trIM
& MMLs RMLs MMLs RMLs MMLs RMLs
HNBER 18 LLE 21@uLE 18R LLE 21@uLE 188 LLE 21@BLE
[7itcs o 250z 10z 250z 250z 10 oz 10z
Be | wuIrrBs | 2UorBIsy | RuTrFEsSy | TUTrFBIN | RUTr B3I —‘"’_,7);'_"‘?_'2‘:’“
] PRCMB. AROB (B, 28, PIa—X AU =) A5~ 29— R, BB RRE, 73—k BEHL)
TO®EAIZRIE. V77T ERTTOERRGEEREIRLE,
M IN—FEMN Ll e Ll kAl
Y MMLs RMLs — MMLs | https://www.colorado.gov/pacific/cdphe/medicalmarijvana
= RMLs [htps://www.colorado.gov/pacific/marijuana/laws-about-marijuana-use
”*ﬁ“ '8.u'h 21t g MMLs | hitps://www.doh.wa.gov/YouandYourf amily/Marijuana/MedicalMarijuana
Pitcs o 20z 10z b RMLs | https://icb.wa.gov/mary/marj2018
Bt | __ABB e el 1
4 v, D! x
%&. .ﬂ: DFDH (B, ’AI-‘7 Ritp:// www.oregon.gov/oha/ ph/ DiseasesCondilions/ ChronicOIsesse/ MedicaMari)
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