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Fig. 5 An 1ntexpretatlon of the early domestication of Cannabis sativa in accord with the camp—follower

and ““dung-heap’ hypotheses of crop origin. The plant would have been collected from the wild as a source of
stem fiber, edible seeds. and inebriating resin. Seeds discarded on refuse dumps near temporary camps would
have found ideal conditions (manured soil, an open sunny location, probably proximity to a water supply, and
limited competition), and consequently would have become desirable companions for mankind. The pipe-
smoking shown represents artistic license, as ancient methods of smoke inhalation in the Old World are

controversial (Clarke & Merlin, 2013). Prepared by B. Flahey
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Marijuana

O KAERI HOIES e D=t

thotel A2 stE £

=

@ H: Cannabis, Hemp,

« St Cannabis sativa, C.

indica, C. ruderalis
« 7| &: X OtA|OF-Z A OtA|OF
CMF BN AU e
(annual), =0i=H(wind-

pollinated), X 0|F

(dioecious)

- 9™ Ed: 28 M| (diploid),
2n=20(including XY/XX
sexual chromosomes)

o AL BAL

lant), S LY
flowering)

« X|&= 3A7|: 830Mb
& = (cutting)

- LT HtE: EFA R (short day

(auto-

= Hg

“Indica”

“Sativa”

“Ruderalis”

<Anderson, courtesy of the Harvard University
Herbaria and Botany Libraries>
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THC null-type (USA)

2017 22"d Century Group Zero THC strain no reports no reports

2019 GenCanna (University of Kentucky) Zero THC strain, non-GM no reports no reports

2022 Trilogene Seeds “Pandora”, zero THC, 17~22% CBD RNAI no reports in website
2024 University of Wisconsin “Badger G”, zero THC or CBD, only CBG  genome editing  no reports

Current  Colorado Breeders Depot “Sugan CBG”, zero THC no reports sales in website

High content cannabinoids (Korea, USA)

KWU Pinkpepper (18-1) 11.87
Kwu Cw21-5 8~9
RDA 2-3 9.16
RDA 48-6 0.20
Colorado Breeders Depot Blue Dream 13.83 0.58 0.39 14.80
Colorado Breeders Depot Pre 98 Bubba Kush 16.91 0.73 0.50 18.20
Colorado Breeders Depot Sugan CBG 0.05 ND 5.83 5.88
Colorado Breeders Depot La Crema ND 0.15 17.29 18.33
Trilogene Sangria S1 20.1 0.6
Trilogene Wild Wild West 18~22 0.5
Trilogene CBG Limonene 0.25 15.7
Trilogene CBGambit 0.1 14.7
2/15
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AN ST 7|52 288 THC-free S37HY

- ==K 57|22 283t cannabinoids & & I:H i

« X|Z = H: THC-free, cannabinoids &S LH F, 23 (ZXAHE) i

= =

=7l mef

Strategy ll: Polyploid

’ \\ Vs \
I 16/8 h, 2426°C, Il 12/12 h, 2426°C, 400 pmol/m?s | PR R N LS T, A= N 7. =ML 1
| I vegetative growth ] reproductive growth 1 | | € P 1
! [ 2 weeks 2 weeks ” 2 weeks H 48 hours " lmmedlalely 4 weeks Il 6~8 weeks 1 1 l 2~3 weeks 4 weeks ” 4 weeks “ 68 weeks :
1 1100 pmol/m?-s] 1225 pmol/m?s] 1 1 ,
1 -~ 1 1

~—_—" '—- 1 - 1
: £ / : | o TEN T A
3 . )
\ \ ) 1
N e YN TN AN AN SR N AN
1
1 ] 1 1
1 1 I 1
1 1 1 1
1 1 1 1
1 1 1 1
I Mother Rooted Fo Targ Iet“d Male(partial) seed 1 I Cell division CE” ision Flower sex  Male(partial) seed :
1 plants plants. nce ate ion emergence production | 1 conversion emergence produgtion .
1 1 1
1 1 ) |
1 Short day SA, GAEA y-ray (24h) STS (silver : 1 Oryzalin, Ploidy STS (silver Clear type |
| treatment treatment thiosulfate) | colchicine  analysis thiosulfate) triftetraploid |
treafleent treaplgent  -> selection treatment
\ 1 of high peak 1
N \ mixoploics
N e e e e e o o — — — N e e e e o e e o — -
I=1nlle) [e]3e)on | 5 AlIII| A



1

% | THCAS QU LS % X AN XA =

T SH

« THCAS S7TA 2o R =4 BMS S0 SAM 2H A7 =2

m 24 A1} (QRT-PCR)

s
0AC PTIO I THCAS GBDAS CBCAS Expression
B H values
6h [ 12h|18h |24h |48h|72h| 6h |12h|18h|24h|48h|72h| 6h | E2h|18h|24h|48h|72h| 6h |12h léh 24h|48h|72h| 6h | 12h|18h |24h|48h|72h
........... o o X o e o o o o e - e o o e e e O X T I A TR TR T T I 0.0
o : -
0.05
GABA | 0.1 1.0
0.5 1
. 1 1
T T B0 G O O X EEE o CEE o CE o CEE T O
; .
ABA | 5 2.5
50
100
0
0.1
SA [05
1
1.5
‘tessnssnsnsnnnnnn “.

= Plant hormone type: y-aminobutyric acid (GABA)
= Concentration: 1.0 mM

= Highest gene expression: 48 h after treatment
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<ZObd AR D20 [ME SR 24 Hals

= Optimal y-ray dose: 50 Gy/24 h6

Before After Before After Stage Parameters Variety Linear regression formula R”value RDx  RDsg
1 3 CBGambit y=-0.3919x+98.795 0.8701 69 138
Seedling Spectrum303 y=-0.2319x+93.149 0.7782 66 130
SuperwomanS1  y=-0.4164x+95.343 0.9267 46 115
CBGambit y=-0.0277x+6.9565 0.9591 46 123
Seed Plant height Spectrum303 y=-0.0101x+3.5470 0.9219 89 187
e
SuperwomanS1  y=-0.0208x+5.2263 0.9567 39 118
CBGambit y=-0.0020x+0.4223 0.8717 62 118
Fresh weight Spectrum303 y=-0.0014x+0.3008 0.8973 60 118
SuperwomanS1  y=-0.0019x+0.3507, s0.9362 u « 2 s s s s Sdun sy
s
Sub_mean 56 126 =
¥
Spectrum303 =-0.0583x+10.245 * " "0.9278 " " "3 """ =gy """
Plant height (LD) peetrum. ¥ X
SuperwomanS1  y=-0.0304x+11.578 0.4371 54 176
Spectrum303 =-0.0405x+7.3102 0.6967 61 106
Plant height (SD) pectrum. i x
SuperwomanS1  y=-0.0237x+6.5714 0.4565 14 112
Leaf sh Spectrum303 y=0.2354x-5.3234 0.6993 45 78
Vegetative plant ol shape SuperwomanS1  y=03512x-5.6567  0.9035 35 63
Spectrum303 y=0.1159x-2.7460 0.6236 48 84
Axuallary stem shape
SuperwomanS|1 y=0.2085x-2.3810 09120 28 54
Spectrum303 y=-0.0892x+8.6667 09154 33 57
Number of axuallary stem
SuperwomanS1  y=-0.0437x+5.5317, %= 807980 s e s30a nuuu ¥Runnsy
= Sub_mean 40 75 H
Spectrum303 s S1 PPTTTTTTTTTT ¥ H
pec Hpervoman B Pl ) Spectrum303  y—-0.8146x+93.750 * * " "0.7898 T BT
B Spectrum303 seed harvest c SuperwomanS1 seed harvest = -Sugma survival (at 2 weeks) S s1
, = H H uperwoman - - - -
3 20 m -“ .’ 300 H H . Spectrum303 y=-0.9107x+118.45 0.7934 42 75
(=] L 00 [m] - Stigma survival (at 4 weeks)
E £ s 2 = H H SuperwomanS1  y=-0.8333x+109.72 0.8824 36 72
&0 5 :
e . wE = b 202 =Reproductive plan Number of seed: Spectrum303  y=-0.3248x+27.863 0.9081 12 40
20 8 - umber of seeds
L we B, w8 SuperwomanS1 _y=-0.1116x+9.6706  0.8285 14 41
ER y wE 3. wg D Polinati Spectrum303  y=—-1.2024x+114.29  0.8805 29 53
3 H ollination
Z s ‘ w ! E ol = SuperwomanS1  y=-1.0833x+97.222, s u s sG.83 kbuuabe s nuudduun,
o B H H
¢ 0 20 40 60 80 100 Gyn ¢ 0 20 40 60 80 100 Gyo Yo = Sub_mean 25 55 H
Vasnnnnnsnnnnnnannnnnnnn?
Radiation rate (per 24hrs) Radiation rate (per 24hrs)
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Relative percentages

Cluster3

Bottom inflorescences

3.0mM

L

Female hemp plant
rwomanS|

¥

Supe: 1

Early stage  Late stage Early stage  Late stage Early stage

H A 74 |. i
B =5 £} (STS, single treatment)
A. ot ; .
Spectrum303 Superwoman S1 CBGambit p"  <Early stage (short day conversion stage)>
Counting example n /4 . Zero 5% - 9% = whole H
s 2 2 0.3 mM 1.5 mM 3.0mM
E 100%
gg? 0.0mM P
Ceg g o
é% L
Lo
£ a0%
& 0%
o~ § 20%
R 10% H
22 03mM o :
:§ 123 123 123 123 123 123 123 123 123 :
‘... Spe303  SupSl CBGambit ' Spe303  SupSl  CBGambit ' Spe303  SupS1 CBGambn‘J
C

| 1

11 | MNE | 1 .
123 123 123 123 123 123 123 123 123
Spe303  SupSl CBGambit ' Spe303  SupSl ~ CBGambit ' Spe303  SupSl  CBGambit
:
e . ~
<Late stage (initial flowering stage)>
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m 2 ZADf (STS, three treatments at one-week intervals)

A. RN R NN AR R TR R RN TR EEEEEEA R R R ERRRRRERR R R,

Spectrum303 Superwoman S1 CBGambit

*e
.
0

<Early stage (short day conversion stage)>

“ Zero " ~50% m ~99% = whole
0.3 mM 1.5mM 3.0 mM

Relative percentages

03mM |

ysEEEEEEEEEEEsEEEEEEEsEEEm.,

2
g
..lllllllllllllllllllllllll“

o
©

23 123 123 123
.ﬁ,. e303 SupS1  CBGambit ~ Spe303 SupS1
o= R T

Relative percentages
3
k3
—

g
s

20%
10%

Spe303  SupSl CBGambit ' Spe303  SupSl ~ CBGambit ' Spe303  SupSl ~ CBGambit

0%
123 123 123 ‘!ﬂ.i--laﬁ-lﬂﬂ"lzs 123 123

3.0mM

sEEEEEEEEEEEEE s EEEEEERmy,
S
Ytasmmssmssssssnnnnnnnnnnnn®

o

=
Early stage  Late stage Early stage  Latestage  Earlystage  Late stage
A 0.3mM 15mM 3.0mM

<Late stage (initial flowering stage)>

e,
g
YN umEEEEEEEE AR R R EE AR EEEAEEEEEEESEEESEEESEREEEEEEEEESS

-
o

Spectrum303

r= Chemical: silver thiosulfate (STS)
== Concentration: 1.5 mM
= Method: three treatments at one-week intervals

9

SuperwomanS1

PO 8/15

2 IV. Urine THC AEJ|ES L2t HOIZITH THC 2H0IZZY =&

o7 25
« [HPLC =24 2XMF] 7i=t7| Alz 2M4o=2 ot MH| BN, =53, H& 5 7% &
2. M2t 27| X7t (selfing)= St SAH=HE HoHA.
e =) QYUY 2 A 2MS S0 THC M 7HA =7] dg 8l H|&/<
=5 24

Detection of THCA compounds in Spectrum303 using the two devices.
Cut-off value : 20 pg mL™! for cannabinol i [
Percentages of mixtures Results
No. > g
Water Methanol f Abon kit A\ AsanPham kit

1 100 0 ] +, kEx 1 -+, disappear

2 90 10 1 +, ** +, disappear

3 80 20 N +, Hk R +, ok

4 70 30 4 e

5 60 40 +, *

6 50 50 - -

7 40 60 X e

8 30 70 X X

9 20 80 X X

10 10 90 X X

1 0 100 X X : =
12 Negative control (water loading) - - = Product type Abon klt
13 Ground with water +, FHk -+, disappear .

14 | Spectrum303 fresh flowers (100% water) +,disappear +, *kx e EXtraCtIOﬂ SOIVent Water
15 |SuperwomanS1 fresh leaves (100% water) +, ek +, disappear

16 | SuperwomanS1 dry leaves (100% water) +, FEE +,

9/15
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A A
Loading votume Todgement -
No. | Comavimies | Femicone | Lotg v Appied contents Results e e issnes Extraction method
1 water | ongai? 200 o 1 R | [ (Spectrum303) Methanol extraction ( % w/w) Water extraction ( % w/w)
2 500 gLt 200 100ng { S & - | absoluely Dry leaves THC THCA CBD CBDA THC THCA cep I cBpa ‘I
R P 20 ong t § e . Leaves-1 trace 0.10 0.13 279 trace trace trace 00s
- : Leaves-2 trace 0.10 0.12 2.62 trace trace mee | 005 |
A s - | absobae
N mea | 20 40ng W S Y Leaves-3 trace 0.10 0.13 2.66 trace trace tace | 006 1
s $00agmL? 20 160ng e - | avsonsery Average - 0.10 0.13 2.69 - - -1 o005
s sD - 0 0.005 0.073 - - - ooos |
6 200 ng mL? 200 180mg 17 s - | aboobsety 1 H
. Fresh leaves THC THCA CBD CBDA THC THCA cepl  cBDA
1000 ng mL" 3 —— —
’ ooty 20 20ng e - | absolsery Leaves-1 trace 011 0.05 340 trace trace wace | 048 :
R Waer | opgat 200 o ) e I Leaves-2 trace 012 0.05 323 trace trace trace : oas
g - 4 o Leaves-3 trace 012 0.04 3.53 trace trace mee 047y
B . e
¢ Spgml 200 e | | itensity Average - 0.12 0.05 339 - - 1 047 1
ceduced R R R R 2
D ennnnnn g Wi fnnnna W nnnnsanndibans ,.?{.‘:“‘.!..'.;.., = nh o ey SD 0.005 0.005 0.123 ooz g
3 1 Dry flowers THC THCA CBD CBDA THC THCA CBD | CBDA |
n THCA 20ugmL? 200 dug T o + | disappear
: s Flowers-1 0.04 0.19 034 6.59 trace trace tace ] 015 |
eI e T e e 2" Rl - tm—_r "aapts? Flowers-2 0.04 022 038 733 trace trace tace | 023 |
N P o e Foe— PP Flowers-3 0.04 022 037 7.29 trace trace trace | 022 :
Average 0.04 021 036 7.07 - I o020 i
B T yv— prm— sD 0.000 0014 0.017 0340 I o036
Ne. Cannabinoids | Fnal Conc. on device (uL) theoretically. Resits (-, negative; +, positve) | T :
M
1 Water 2 200 0 - absolute! B T
e | Ovent Il 3 i ) Extraction method 1 1
s 3 e iy Tissues 1
2 10ugmL 20 24 + ppear
K (Superwoman S1) Methanol extraction % w/w) Water extraction ( % wiv) 1
x
3 THC a 200 4 S + disappear
2opgml il ‘t o Dry leaves THC THCA CBD CBDA THC THCA cep] cBpa |
4 30ugmL? 20 ™ P + | dsppear Leaves-1 trace 0.09 0.07 1.69 trace trace weel o011 |
- Leaves-2 trace 0.09 0.08 175 trace trace el 02 |
s Water | Ongmi? 200 0ng § e atsohtely 1 1
Leaves-3 trace 0.06 0.06 174 trace trace trace o134
6 100ngmL* 200 20ng %P e absolutely Average - 0.08 0.07 173 - - : 0.12 1
B 200 agmt 200 o Y — sD - 0012 0.007 0.023 - - c g o8
" Fresh leaves THC THCA CBD CBDA THC THCA CBD |  CBDA |
s 300ngmL* 200 c0ng §r 4| reduee
intensity Leaves-1 trace 0.09 0.05 2.40 trace trace trace 021 |
° 400ngmL™? 200 S0ng }! w— + j::: Leaves-2 trace 0.09 0.05 252 trace trace trace | 021 1
i . Leaves-3 trace 0.09 0.05 2.66 trace trace trace 021
w0 P— 20 001 B o[ 1 1
mHC intensity Average - 0.09 0.05 253 - - -1 021 1
reduced
u 00ngmL? 20 20mg e = | ey sD - 0.000 0.000 0.106 - - - 1 o000 :
N [ o ons H e [ retue Dry flowers THC THCA CBD CBDA THC THCA CBD : cepa
Flowers-1 0.05 042 0.49 13.35 trace trace trace 047
B $00ngmL” 1 5
Flowers-2 0.06 037 0.61 12.21 trace trace moe 072y
[ O - Flowers-3 0.06 039 0.60 12.79 trace trace e 057 )
%‘s v Average 0.06 039 0.57 12.78 - - S e
(ugmi?) sD 0.004 0018 0.047 0.403 N\, 008 _J

> EHU} =5/1d8 (%“— THC &= 0.3% o]st 7iA] &=7] Ad-&) A=A
) A A HIEE 2FA & THC &F = A ng/s
) A 9 & £FA| & THC = B ng/s
FCBDEF (EFE)
%&C&Dtﬂ-%(uﬂ]ﬂ-Q =)

B ng/g = A ng/g x

A|Al1) Spectrum303 &£°] = THC &=F = 0.25% (31])\]3) Superwoman S1 ‘*—7':—9] = THC &=F = 0.45%
1) & < HiEge £&A] § THC &3 = 0.12% = ) A8A A
) A 4 2 =54l & THC T5F = B ng/e 2) A 4 = - %}\] - THC &% = B lg/g
B ng/g = ’,200 ng/g x % = 163. 95 lg/g B ng/g = 900 pg/g x % = 73.26 yg/g
) 8A) o A2 x g 7|= THCA 3% 2 ,,pg/ml olalz x ZF A2 (3) AA] Alfl % g 712 THCA &2 20 pg/ml o]AtO 2 » ZF Ats
=01g 94732, (163 95 x 0.1) = 16.40 (< 20) =27 9= -x=04g 9 AL, (73.26 x 0.4) = 29.30 (> 20) =71 U=
s (15)

GABA+y-ray 2,030 (from 627 Ml) undergoing
750 884 (from 271 M1) 82 12 undergoing
y-ray 570 1,440 (from 360 M1) 46 16 undergoing 11/15
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SERCE

C

mjo
i

=M 5712 &%t ZHLHH|[ = O] E(CBD, CBG, CBC) & & SO &5 7

| souce | variey | Cannabinoid contents (%)

Trilogene Superwoman S1 11.31 0.45 0.20 1.33 13.29
Trilogene CBGambit 0.00 0.06 14.45 0.29 14.80
CBGambit Superwoman S1 CBGambit Superwoman S1
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3 10 40 40
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~ (D) 0 i
+~ NN NN NN & NN NG NN NN N
= SENSESSESS AEEEESSSS = ST ) \n§,‘§§@$§°,@£§ Ny
ol G S TSV OIS = SEE STV R
Bl BRGNS SEE STV NN NI
2 S
= 25 20 .z 80 80
= Z
—_ =
=B w2

20 15 60 60
15
10 40 40
24h l: 5 24h 20 20
0 ~ 0 0 0 T

> DD D D SN KR MR NP NP S S . > L .3 > S DD > D

S {S{ LSS SA{{dLLS S S S
ST TS SISO cﬁ“\@i@’ =~ @%&Qﬁ%@‘&s S @%&Z 6&@%&“
S na&e\% & -ﬁ\- & SE & é‘v@\% SV S e o\a S ;°\\ & S “cce\w & <.°\\l &

12/15

m Hj==d 24 Z} (oryzalin, colchicine X 2|7)

No. of CBGambit Superwoman S1
. . Treatment  Treatment No.oftest No.of . .
Variety Chemical . . . mixoploids 8 2.0
time (h)  concentration ed plants survivals (%)
(%) —_ 6 15
10 uM 30 8(26.7) 1(12.5) = 12h 4 10
& 20 uM 30 3 (10.0) 2 z Z:
40 uM 30 1(3.3) 5 & = e &
Oryzaline COIM 30 () %’ : ¢ < ¢
10 uM 30 4(13.3) 1(25.0) = 10 4
o 20 uMm 30 2(6.7) _§ : 3
40 uM 30 1(3.3) S 24h 4 2
Superwoman 60 uM 30 0(0.0) 2 !
s1 0.25 mM 30 15(50.0) 2 (13.3) e EEE "
- 0.5mM 30 5(16.7) o« & o &
1.25 mM 30 2(6.7)
Colchicine 2 Smi 30 1B3)
e o 0. 250 e 30 o 15 500
1 0.5 mM 30 6(20.0) 3 (50.0) : if
"-------'2*---1zm---3o---3nc!or------
2.5mM 30 2(6.7) 1(12.5)
10 uM 30 5(16.7) 1(20.0)
1 20 uM 30 4(133) 1(25.0)
40 yM 30 0(0.0)
, 60 uM 30 0(0.0)
Shzeiine 10 :M 30 7(233) 3(42.9) I ;
- 20 uM 30 1(3.3) | it « | ! C_12h_Col0.25 104
40 uM 30 0(0.0) it — B
e e o G0 M e e 30 e 0 0.0 o
CBGambit [* 0.25 mM 30 15(50.0) 5(33.3)
"'""'"1;""U75'm'M'"'30'"nthE.ﬂ"ﬂnE)'
1.25 mM 30 5(16.7) 2 (40.0)
Colchicine 2.5/mh 30 (A
o o0 25 R e 30 e e 5O e B 16
1 0.5mM 30 7(233) 5(71.4) :
"""'-'JA""l!?nW"";D""ZTBﬁT"T(TUdTUT
2.5mM 30 0(0.0)




2" V1. Mixoploid JHKIE =2t clear polyploid JHKI 2

SRR
« STS N2l &%t AH7I+="H 22 tri/tetra-polyploids RE7|& 2=

No. of plants (M,) | No. of survivals (%) Ploidy level (%)

Diploid Triploid Tetraploid Hexaploid
S80* 470 118 (25.1) 86 (72.9) 20 (17.0) 11 (9.3) 1(0.9)

*Superwoman S1, colchicine 0.5mM, 24h

Contents of cannabinoids (mg/g), HPLC*
Code PIO|dy level Iy
~/CTHC T CBD ™\ _CBG ___ CBC _fTotal_y
I Cont-5 DI 0.36 10.96 0.14 0.17 1 13.15
'EE""QE;'f'EZf'"EBE'T'BET"'BET'T'EEB'
11-5 Tri : 0.38 11.47 : 0.09 0.20 : 13.69 :
15-5 Tri ;] 038 11.63 | 0.07 0.19 : 13.86 : ol
425 Tetra | 0.36 122 | o007 018 1 1335 nt(2X
9-6 Tetra : 0.48 12.12 : 0.06 0.06 : 14.40
10-6 Tetra : 0.50 12.78 : 0.07 0.06 : 15.17
40-6 Tri 1 049 13.24 1 0.09 0.06 : 15.72
41-6 Tri : 0.51 13.26 : 0.06 0.08 I 1572
446 T} 056 1561 | 009 006 | 1848
r-M.---IELra._{.-.Q.S.Q.-_-B.‘lﬁ-.}._9.07.---.0.07.-.:.-1.5.94
I 526 Hexa \_0.70 17.73 4 0.09 0.06 % 2130

Cont(2X) #52(6X)

14/15

*Samples are harvested at 8 weeks after planting

" oS

THC-free OIS S 7H'E
« Low THC =& 7§X|2| 7H2}t7| HPLC &4 HF
- ZILIH| =0l = ’é'i%“g Fo |8 F7IME 4
* THC null-type 2371 & EXt0FA 70
- A8 EZ 19| backcross 7|8t low THC EF 7HZ(2X)

!

ZH H| 0| = BH2F ZCf CHOLE

0o o

HE

o 0

==
k2

Sk

- CBD 1 &2f #52(6X) M| 2282 =
- CBG & 3O AlS

« 3X, 4X, 6X, 8X, etc ZtLtH| 0| = Tt
« CBD, CBG dominant X2 &% 7|

El

H

nE oM
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» 2018\ 0|3 FDAE CBD7h E&tEl A0t 7HE X|2H|
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\ FOR MORE INSIGHTS
Can naBit LIKE THIS VISIT:
U.S. TOTAL CBD MARKET BY SECTOR (IN MILLIONS) NEWFRONTIERDATACOM
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§625
7 g
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SALES EXCLUSIVELY §845 80

FROM EPIDIOLEX MILLION

§534 PROJECTED EPIDIOLEX

$180
MARKET BY 2022
530
§367
$260
sios 78
= !
2015 2016 2017 2018e 2019

2014 20200 202 2022 NeW 5-,? s

B HEMP.DERVED I MARIJUA NA.DERTVED PHARMACEUTICAUEPIDIOLEY. (I MILLIONS USD) Fruntier’

12018 Frontier oo, Duta | Soiee: e Spaval
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CBD AR 7=

{GA[ e
Cannabidiol (CBD) Market

CBD (FHLHIE|S) AlE 72
% > 20234 : 2289 2
» 203219 : 1,080 22l (HYE 17.9%)
> MR I,

Market Statistics o x; "
Market Size CAGR Market Value v (BDO| gHat: AF 7|3 &
v E ] NS / NgE 248 HEI 22 Juol HES Y
SERBN.I (T L RI0BER /35913715 91> HE B, 224 Y
Market Segmentation v (BDY 251 HHYS SUYtE Y A
Hemp Segment St 0l =7}
Market Value (2023 $16.2Bn
il )I v CBD HE2| unmet needs
Oil Segment _
Marketshare20z2) 1 29.2% / H HAROZ Hijgt AF HEIE 5T

Chronic Pain Segmen" 16.7% = CBD (7HLHH|CI2)2l S8
Jd o L

CAGR (2024-2032 North America

R RA;?III‘;:?:' Market Size (2032) | > 2Us 7|54 42 S JUE 59
erkot vokestaoaz) | $58.7Bn $63.6 Bn > MBSO 0)8 754 > 7154 AZ0| A8 27t
> 24 T8 2| MY Hojd B S gTE 50
AU 4849 o1l CREBY 528 FE D ARS dES UGl Az N By || oo e ANHEEE
v (BD: E9 22F K&, AEYA o4, St
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fetnffsiLiol

> 912 A 24 Ol okk 48 98, K28
/" > 53 9F: 224 28 NS, BT MAS 02,
&7, 24 9 7|E 95 Np 22 1js 13 9
Hemp Narguana B0l K20 23 > 93 53 43 9y ol8
> 28120, Z0fol, Alrjgl: 228 4/%toj28
Cannabis sativ. Cannabis sativa olMo| galet el Hal Ty S st A% ¥

Auto parts, soap, con

$452 million

10 percent

> Ojop: %oz

» CBD MAX &

$10 billion-$120 billion

/3 948 o

> Cannabis sativa & :
> Of2[efLt: o2t
VIO of2letlt ah 3 £ S 22 7|2 22

vOi2|stL} &3 CBDE THC B8 7Hs4
ot Zx G TR

Chobet Or2latt (chotx) 2
A8t CBD T &%
Y THC OiE 2t

©3}: THC7H 03% OJgt

039 HEH 87t 33

> THC: O0|= SX SHHo| g, HYHof w2t %]
Chokx 3289 THC Y CBD BRY 2 =M 9|7, 4oIg s Y (2X))
Of2|#itl{marijuana) $ &2 ﬁ"[hemp] FEE Elﬂ‘n‘m“lw{c;mnabqs sativa mll
» . 0|2 oluky 2} 3t
THC 20%0[4, CBD 10% 0| THC 0.39% 0/, CBD 20% 014 THC 0%, CBD 012 Gl °:0" et 2 .
A28 Healthinecom S oA FES A0 7k
7
28 oot Nxatcen 713 JRITEREREE iGuredtoIFolZ)

et D2 feite] T2

HOW
CONSUMED

PHYSICAL
EFFECTS

LEGAL
STATUS

Whole or processed (hemp seed oil is
common) in a variety of beverages and
foods like granola, baked goods,
burgers/hot dogs, and more. Topical
products, too.

None, it is not psycho-active, but many
consider it a health food because it is
highiin fiber, protein, and other
vitamins and minerals.

Legal inall of the USA aslong as there
is less than 3% THC present.

Chemical compound extracted from
leaves and flowers and then
eaten/drank in oils, pills, edibles,
etc. Topical products, too.

None, it is not psycho-active. Some say
there are medicinal and calming
qualities, CBD from hemp s high in
omegas, potassium, and magnesium
and is often considered a health
supplement.

(CBD from hemp is legal to posess but
not legal to add to food or topicals (as
of January 2019).

/1771777777777 7//7//777// /) ) ) ) S S

Whole, ground, or turned into a hash
or concentrate, and then smoked,
vaped, or eaten/drank in pills, edibles,
etc. Topical products, too.

Flowers and trim contain
tetrahydrocannabinol (THC), the
chemical compound that produces a

euphoric buzz. Some say there are contains THC (the compound that
medicinal and calming qualities, too. makes you high) because it comes
from the same part of the plant.

Federally, marijuana is a schedule 1
drug. However, it is legal for medicinal
usein 33 states and for recreational
use in 10 states (as of January 2019).

MARIJUANA

Flowers and Trim

Cannabidiol (CBD)

Chemical compound found on the
leaves and flowers, Can be consumed
from smoking flower and trim whole,
or extracted and infused into oils,
medications, edibles, and topical
products.

CBD on its own does not make you
high (though some say there are
medicinal and calming qualities).
However, CBD from marijuana often

In the states where marijuana and/or
medical marijuana is legal, CBD
products can be purchased pursuant
to that state's laws.
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Cannabidiol (CBD) Epidiolex | ERHBS (G0 B2 22 M), YSATIAESSE (4017 AN L/YZ) ot | 7R EA > US M8
Dronabinol Marinol | 4SRTIE Z2 001X BT}, Bol KRS ¥ H 7Y Y TE F4E H0lE BA
C . B7H (O1E K2R 27t 23
esame .
Nabilone 4o K28 Yo 5 19 U 7E 348 ROl ¥ G - 2 T 2
Canemes
) I " H1Z HY (108 ~ 202 1)
THC, CBD Sative | CHEAZSIE Bi7to] 23 2ot
23 48
9
LRI Rl (3 cooseizz | iGure OIRA(Z)
SJRZ i} 0 2= X7 53
Allergic contact °IE% ﬁ:[" ‘é,*%*
dermatitis
Atopi EA 2 OF= 3t Ol HEAH
o w v S0/ 420|112 953 % Tl Kol 24
» jermatitis
" oA v ARY NS 434 ME N, L2 MHOI8E X 2
A OIS, 25 Y 9 RS dsjo] 1
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infections
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o J X (57 #5258 521 3 CnsOl 2 24 92)
D% = P 3 B0 % ZQ| B 50/ 32
\&/ ~J > T T (EHSE +0l9fE)
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T LR Rl (3 cepsorze | iGureOtoIRA()

CBD 9%E 7|E H¥
delivery ! > BTHYY 2ROz olsf MY £t 7|2
EECaEbIlly > M8, 3%, B HY
—_—
: =
Active Transdermal Tr:na:(ig;al o sameom
delivery delivery Epidamis <
. o)
(" Microporation [ Chemical ki ——
| [ | | enhancers “
1) L.m;lm
7e) ;
o . 7 - >
£ j— .
g 5 ) iers
g D %*
Electroporation [ Micro-
| emulsification
Al i
2 CBD Q%E &2 N (Bl A1)
e » Higher bioavailability
Ultrasound > > Dose reduction » ZtLpH| 0| E9| logP:6~7 =
| A > Enhanced efficacy > AE|%E M HH logP: 1~ 3 HY
e = S FuAEHYI|E
= 1

LRI (3 coo ez | iGureOtoIRA()

SRR C}O}E0) 22 97 5

32 4Ho|g2 WAz 53

Drug Administration Routes g“: ;'i‘j’:le,“;:’ o | | -ex |meusy

IM (Intramuscular)

i 75~100% | 10 ~202 | CH8F £0i 75, 28 8
Otic Ocular agxx|ly £of °c °TE
« Drops
« Topical * Qintments SC (Subcutaneous)
© litherdilee + Implants 75~100% | 15~308 | 2SECHAR S0y 28 24
* Intratympanic * Inserts Zo of2f mst=% £of
« Contact lens
ID (Intradermal) FICH ZALO| 28 OF2 TE H1S Al
Nasal oral 1) of2) Ba|=ol UML) £, o2 R B3 AA
D « Tablets o
« Capsules Oral (PO or enteral) 302 ~90 | 2HY Fof Y
el « Thinfims 0~ 100% | I
P « Syps 37, yaso 2 |2y
« Solutions...
Sublingual 30~ To0% 3.5 S IHY WE 17t R0 B2
Rectal/vaginal = w} Inhalational MBtE0] ’ = | wE wE 2 93
* Suppositories 0 =
. sefp | \ E 4\« Drypowders HZ HY £0f
« Tablets (O * Liquid sprays Nasal 30 ~ 100% 358 o2 0| HaK0 Mt Off 2EE £
« Qintments g o Aerosols H|ZE0] ~ o ~oT S52- £73 actory FEE S
+ Pessaries Swpstoy T 888 51 7t
o . 7b K3 CjAF QB © °
Injections Topical/transdermal Rectal 0100 | 5-302 |2 3| LA L& 23] (50% 23])
i v, P X% Eof T aotEe 2Oy
« Intravenous * Ointments
« Intramuscular o Gel .
. ISubcmanequs . gren;es Inhalation (Pulmonary) 52100 % 2.3 oMt %429 D5E H E(f
* Intra-arterial * Patches ~ o ~3T
o Intrathecal * Microneedles 29, 0 - ST 7MY #E X7t £0 22

Fansdorn Ve | B ERE UG
ransdermai ariapble _

e e g aay | 07 100% | 20l 931 32, 851 B0 13

R AT 48 25 Min~H0 | gu- nus o 2e7 358 ogp 23

) e opera Tha 11 el @)
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> (BD FZECIE £33, B, 7 5 AU CAHZE SN, O7t0] SIBAOIN BEL9-THCE 29 %2 Mg, M2lw2o] o UALS 2148 +
Qe +29 HA X34 THC 231 9
] 3
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2.CBDY| YEHLT|E HLEY [ 1) CBDSt LHQIAJZHLH| 20| = w.ﬂ] iGure IoIRA()
A
Benefits CBD| THC | Benefits CBD THC SRR SR
Antibacterial X Protects Against Cancer % | > ZIHHE0[E : QA7 MK Lfol FHIH[:0|= AIARECS)O U= +EH 0 At
Antidepressant X Protects Nervous System X X ote ottt aigigsl 1%
Antidiabetic % Protets ganst . > EH‘.:J ) 7“—fﬂli‘°| ALH: HE 2%, 85, 2%, 222, HY R UAMAE =
ooy | % | % [0 BY Y2 320 4AN B2 NAURZY )
prTn— « :::iu:;ssuessand X | X vHY ZE 3 23 U 8Y 23 Mo, 297 8, AR 719, o, 2, 48,
AW 25, 40, UN, T MY, 05 L 2HR ¥Y, B L IIBN| 2542
Antioxidant X | X% | Reduces Nausea x X TSt o Ma|E THROA EQs A3
Bone Stimulant X Relieves Alzheimer's x VEZ GZ obu 2tS Wia|shy DPHOME #AIH Ol o3t
Causes Drowsiness X Relieves Asthma X
Decreases Seizures X Relieves Crohn's Disease X | X | AoiH gln g
Improves Blood X Relieves IBS x » THC: g5 "3f0] * UEE 942 + §F, 2T, HAMNE, 2E2 2 FOj X2
Crafation Relieves Multiple Sclerosis X v, 20/, S FASMS) AT(E) B, B4 ARe 48 87 8
Increases Appelite X Relieves Peoriasis " » (BD: YN 29 US + ot YR, Yot 85, U e K2
Musce Relaant X | x Reieves Rheumatoid VoY = AE A YOH(PTSD), &, =, MUY i S22 (BS), Fil 2 €5,
Paln Rolver X | % N thids a 983 U Ctt AVHHY WY 87 A7 1Y 5
Pt | T x | x| > USE 23 THC CBD B A8, MZ A% X8 3 MK OIXE Bt 23 67
3 7% B2 AWE U= THCRt (B 1Y 2 97 TY 3
I —————— &

2. CBDO| USHL7|2 UESY [ 1) CBD2t LhQIAZHLIH] Ol A|¢sg] iGure HoIFo|%)
A

Endocannabinoid and Body Systems
AT ZHLIH[ 0| E A|AH (ESG)
v | 2 P4 84 I O[S, FLielic0[S 284, 12|2 FHLieli0|=2 Bafets 24

CBD AND YOUR ENDOCANNABINOID SYSTEM TeTeEe - et e =
v I O0|E 8K : €RO MY NE NZFA , M k[0 BE HE, D29 ZE HE
VESG 9% LiF Ead FA| (2E3 2E M) > A9 U

e s /B3, AU, 48, OfL{F], 4R OIS, 24 04, 44 9 201 18
ENDOCANNABINOIDS: Made in the body
fl‘. CANNABINOIDS: Found in cannabis plants :;( ‘/égg'g .7_-|(. E?l-Ll-Hll.r_OlE 71%9% OI_|3H HEMOH
7

Found in cells throughout the body

CBD1RECEPTORS -+« oovoov e
Primarily in the central
NEMVoUs system

CBD2 RECEPTORS -
Primarily in the immune system

»
\7 -
Epidermis

pid <

TRPV 14
TRPA
* Sleep * Pleasure & Pain
* Appetite * Reproduction & Fertility
+ Mood * Memory
* Motor Control ~ * Body Temperature
+ Immune Function
Dermis <
2AG
ENZYMES AEA

Molecules in the body, including FAAH
and MAGL, that stop the actions of cannabincids
and endocannabinoids

Viable epidermis

Langerhans cells
CB1, CB2
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’ v 2% UEERZENE A1 YUF £ (1954 1) > A& ALHE K| (19811 4 AUoh > FIIX&E WAZ 7% Y '
2007 2007
NITROGLYCERIN 1998 2003 Rivastigmine Retigotine
* SHORT-LASTING ACTION N N
* RAPIDLY ABSORBABLE ROUTES Nll_r:gg\::lrmn F1§92y| 1995 Oeslr_admv LDGS"BGIG" _, Surﬁ:’i:tsnf
-enta 9
/;] 47 \ iontophoresis
L. 3 2008 2010
W AY % _’& .% 1986 | 1901 199 | 1999 2006 | A0 -
= e . o " g i Buj hi
S\ABuN:J:L ALY ITRAVENDUSLY | AL gy PYPERTENSON Osstrudiol | Nicotine Qestadil | Cestradil MDGI Setegine e
# LONG-TERM PREVENTION ‘PANRLSSSURES % D:ﬂ ' Mmhwphemnme
M %xzmu 2 [ i & [
S 8 °
e a0 ; HER BEIE E t HP %
& al 2 H 8 =
e £l 95 g E| 5|5z | | I
/9.|E% [HD|'CBD -'15-01 Fl ow| B Z| = z Qo > alg z @ .
42 UEZZ2NE o Bl % S o = Boel 5| %] % 4y % 2| &
Q = ==
0| ZZ0| A} 0f$ 8l E 3 2 g £ 54 g ¢ S 2|
S 21 s f F 5| § 5 3¢ - LA |
: LB < °
Scopolamine ~ §| © 1994 1996
iXppoant £ Oestradiol | gy ooy e 2003
g 1690 Nitrogfycerine Oxyoutynin 2006 2008 2010
Nicoline Fentanyl/ Mentholl  Tastostarone
1004 L_; 999 ionoghoeesis Methylsalycylate
Clonidine \dosaine
1979 1995 2001 2004 2012
"ﬁ’% o | Scopdemine Testosterona Ethynylestragioy 025200 2000 2007 Oesiradiol
Hojot 15 K|2 Norelgestromin Diclofenac ~ Oesiradiol
0 R4 202 5 53 9 NN KI5 Epdlamine
K $7Y 3% X3 wof
17
2.CBDO| %EHYI|E NLEE [1) CBD2} L{QIg7HtH| o] E Alﬁig,'] i€Cure®telFA(F)
Phytocannabinoid ,
‘F;*.‘
“‘ CBD ) /
— Regulates Lipid 5
lmemV N o
\ g 1110
‘\ CBD Recept ‘l s 1
\ e 112
= \ / 1123
MOTIVATION & REWARD 7 - | \ \ R
THERMOREGULATION iy ; oz N\ ;
STRESS RESPONSE w [ . \ ( Reguiates dopamine (. *
METABOLISM : ¥ \‘ I i i
= Ty
MoOD | & Lymphatic system / ———-
PAIN { i -
ENERGY
SENSATION ey ey A Y
INFLAMMATION pathway % 2y
MUSCLE CONTROL 4 :
EYE OCULAR PRESSURE "
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anti-neuroinflammatory activity

CBD

l Pro inflammatory factor cytokines

ﬁ IFNY
/U

CBG \
l caspase-3 T Bel-2 level
Bax

| s
CBD CBG
CllHIGOZ CJIHZEGZ
CBN THC
Cy Hy 0, CaiHauO:
v SY | ArOIRE-QLTHTNF-q), A E 2711
H|Et(1L-1p), B R 7]-6(1L-6) 1t 22 &
ZH MO|E7HOI0] A0 B
v BS0| 20jstE NFkB X 7|EF AT
MY Z29 24315 oA
THC

iEureOtolwol(F)

- Cytokines
A - T
inflammatory _

~ Proinflammatory /
cytokines

oL

0o

Promotes T-Cell N 70

apoptosis Q o
QL=

]

19
2. CBDO| ASHLI|E L5 [ 2) CBDO| Ati™ &2 o1 ] iGureotoIFA(Z)
anti-neuroinflammatory activity
Anti-neuroinflammatory
agent
Cannflavin -A
—  Cannflavin-B
Cannflavin-C
Release prostaglandin E2
Flavonoids
\° \n
Cannflavin A Cannflavin B Cannflavin C
CMHMOG CZIHIUOJE c!hHlﬂob
myreene a-pinene limonene linalool
C,H C,H
106 10fg CHyg CH 0
20
1100 EE[HQFEQQE-IHE7ILD=' QET‘I% @
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A
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THC + CBD

Formula

4

i}
r

~

[
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anti-neuroinflammatory activity

o Immunomodulatory
o Anti-inflammatory

|2 cpel v g @2

iEureOtolwol(F)

Reported mechanisms ‘

Regulation

THC —— IFN-B pathway

CBD

 —

NF-kB pathway

2.CBDY YEME7|= NLEE

i X|=20)A2] CBDZE

v Y HAUSS S A
DeAriagie o HE Az 0| Bt
Psoriasis PESEE
v 95§ B K79 Cy
i regulation of keratinocyte O AFO|EFHOl MAS =&
Oxidative stress ﬂ - proliferation and differentiation = - ees=
Inflammation [| | v MO|EFIOIS ZHEOEMN
Hydration neuroimmune regulation CBDE UM SHA A4S &
ltching ] 52 anyoR g
. anti-inflammatory effect v/ 25 EX Jlai2 0| Hoid
Ebtmg keratlnocyteﬂ immune modulation = .
proliferation £ TRPV At AS AtE

|2 capel ez g 27
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Shampoo Contaning
Broad-Spectrum
Cannabidiol Vincenzl
and Tosti faly/USA
200"

0oy
camabidiol

@ Ketoconazole

® Ingrecientsthat promote hair
growth

brosdpectrum

Effcacy and Tolerabily of

2 Stampoo Contaning Broad-
Spectrum Cannabidiol in the
Treatment ofSctlp Infammation
in Patents with Mid to
Moderate Scalp Proriasis or
Seborrheic Dermatics

Age of inclusion 18-65 years
with mild to moderate scalp
peoriasis or SD. The shampoo.
was used daiy for 14 days.
Twenty-two subjcts had scalp
psoriasis and 28 subjects SD

iEureOtolwol(F)

No side effects reported. The
study shown the shampoo to be
highly effective in reducing signs
of scap infammation as well s
reducing symptoms of erythema
and scaling,itching and buring,
folowing 2 weel’ use.

O| AFHX &
|cepeivomggar |
A
M X|=0fIA2] CBDZHE
Formula / Formula C it Th ic Target Descriptic Results
Authors /
Country / Year
Ke yin fang Rad Rehmanniae Glutinosae | Cvercome Psoriasis Formula to | Not reported Not reported
lliev and Broshtilova | 30g, treat Blood Dryness induced
China 2003"" Radx Serophulariae ningpoensis | psoriasis in traditional Chinese
30g, medicine

Semen Cannabis satvae 10g,

A method to treat
psoriasis

© CBDICBG oll had CBD and
CBG, in combination, t 3% by

Intervention to treat psoriasis

Two psoriasis patents, Subjcts
received treatment twice dally

CBGICBD ol sigificantly
reduces the symptoms of

Rhizoma Menisperi dauric 10g, Changoer and welght of the total for shx weeks. I both patients, | psoriass It seems to be a clear
T Arastasson composiion oththe 5% and the 3% dosetesponse efct (5% CBD/
UsA 2019 ® CBD/CBG oil had CBD and concentrations were. CBG ol vs 3% CBD/CBG oil).
Formulation for dry | E, Syzygium aromaticum 0.01 g | The goals of these formuation | A lipophilic pommade, in a The results show the CBG, In combinaton, at 15% adminstered cuancously on | Treaument by 3% CBGICED ol
dermatis | EO, Cedrus deodira 03 were to control the acute phise | hydrophobic Vaseine base, | dissppearance of tching wihin ymeeoluionl Meenwadiielol |t
acute derma - e P rop! appedl "8 composition affected by psorisis Improvement on the lesions. The
Had-Maglou and | EO.Eucayptus radata 035 | of eczema and psorasis whise | adding the essential il This | 3-30 min folowing applcatin 15 CBGICHE S i
Bolcato E.0. Cannabis sativa 0.03 g ‘managing the inflammatory product can be put into an and a steady reduction in showed 16% improvement on
France 20057 EO. Mentha citrata 003 g phase. auminium tube, and a smallnub | nflammation (2-12 ), Subjec | and 33% improvement
Vitamin E 0.3 of the productis aplied to the | characterised by a reduction in on Subjec 2 with poriss
Vaseline QSP 100.00 s inflamed region three times | pain, oedema and marked wgis.
per day at regular intervals. The | blocking of the sensation of heat. Raportof oo+ |18 inol (THO) Proriashs e i s Ao 1 eviy | T et el
duration of treatment Topical disilate cream with medium the cream and oilto patches on | improvement within two days of
does not exceed 5 days. The Cannabinoids for the | chain triglyceride (MCT) oil, body skin and o use the oil on | initiating this regimen. Seven
study included a total of 45 Management of ‘beeswax, and sunflower lecithin, the hair-baring areas daily as well | months after initial use, the
patients over nine months, Proriasis Vulgaris | THC soap ifused with a scent. 2510 use the soip when patent reported tht he
Friedman etal USA. | free hemp sosp, 5 mgimL and showering continues to use the products
200" a hairofl with THC dislate regulaly for maintenance
dissolved nto jojoba o, 5 mg/mL.
ole X3 3
o2 "o =9l CBD &%
> 20034, Yl =ot HERERZHE AN S5 HU 02t Mt MY > 20204
vHE FORITCM)OIA Y HXFOZ A%t NS X|R5t= O 23S0 AT A HY e clg
vX|g 30g, #0] 30g, CHOt WSt 109, B 109, 14 10g VETL @
»> 20054, Hadjiminaglout Bolcato 24 AF|20|£9] ot o =2
vCannabis sativa® OH14 QU2 @ gtet EOE Myrcene(33.0%), trans-B-Ocimene(15.0%), Vi3
Terpinolene(13.0%), B-Caryophyllene(11.3%), Caryophyllene oxide(1.4%) CHef 2|

Sales growth

The CBD cosmetics and
beauty category is poised
to almost double sales this

fear ...
» $600M

2020 2021

...and will account for
1/5 of all CBD sales*.

0

Source: NlelseniQ

2021
20%

CBD Beauty and Cosmetics Outlook

CBD beauty and cosmetics category sales will double this year according to
analytics firm NielsenlQ. A look at what is driving the category.

Quick facts about beauty and cosmetic consumers

Mostly likely to use
Women under 35 are
most likely to use in
the next 12 months.

Average spend

1n 2020, the average
category consumer
spent around $36 in
the category.

Frequency of use

The category has the
highest frequency of
use with 42% saying
they are more likely to
use weekly.

Where they are buying
Consumers of the
category are more
likely to purchase at:

W Cosmetic stores

W Online retailers

B Independent drug
stores

M Independent
grocery stores

* Excludes pharmaceutical
and marljuana-derived

CBD products.
>

Lotion usage
0Of U.S. adults who
use non-CBD

lotions, only about

4% have used CBD

versions and about

12% say they are
likely to use CBD

lotions in the next

12 months.

v 33

v CBD R E 0| AN
v 202014 340M$ = 20213 600M$ (200 %

ret
ox
o]

a
=283

At

iEureOtoI7Ol(F)

e

Lo

5%

© 2021 MjBizDally, a division of Anne Holland Ventures Inc.

Who Can Benefit From CBD
Microneedling?

BOOK A CONSULTATION

24
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HI

T e

XHZ HOF 0|22 [fof LY
30 BRE YOIE B EN, HREHL SHo/X) S E0rolR8 oot A Uit

ok

v 22|Ufate M0jotE B2l

22| of 2ot &, 0 22{3H0f CHOLE A
= 4ed e v CHORRO SAh-52 R =3t THOtE 0 57|94 0|5 A& M ZOf Chsf 02l
18128 | XEFE@ZAHOIE (Potassium Hempseedate) w4
17488 | sto] =2 o] 2 =AM @A (Hydrolyzed Hemp Seed Protein) s v CHORM| Ot Tt CHOFM = 2 R 0| 2EE S| K| A2l M Oto 8+5H0] THC & cBp 7t Y
15930 | stol=2 AulelE =4 9.9 (Hydrogenated Hemp Seed Oil) b5 H7|Z 0[50 ZL0f Stof AlZo| B 2 AFRO| 7+, 0] 7|F0| JHEN =
15181 | YAFZAHOIE (Decyl Hempseedate) ey 8.
14011 | fo]=Eefo| 2EAN %% (Hydrolyzed Hemp Seed Extract) Bl
v CHORM| QF CHOFA @ &lof CHst 52 7|FL ket 0|3 = 0|3
11644 | 2FAZN=FZoMAEIO)E (Sodium Hempseedamphoacetate) 7+s HEPAISF CHOHA] 2 20 CeH THC 518 712 1kg S SmgOIh, 1kg 10mg0I3t
- 2 7H. +Y2 4%, 15, £2, 20| 0| 277K &4 380 0|2=THC &
22539 | 42122 (Cannabis Sativa Root Extract) i TEmETAe T e . °
— MNE M /80| 7ts
22494 | A4%7|%%% (Cannabis Sativa Stem Extract) 4
22482 | AF£717}5 (Cannabis Sativa Stem Powder) A .
— v Motel B THCLCBD § RE420| 749 SUIUR 88
17570 | AMEA ]2 (Cannabis Sativa Seedcake) 4 0|2 7123 QA0 SR 0 AR T+
= o =2 o o [sF)
87 A 2.9 (Cannabis Sativa Seed Oil, Cannabis Sativa (Hemp) Seed Oil) w4 S (BD QY O SOt LN H DL D2 HES uh &

—25|

NS EECCUERE T | 2 CBoel 42 28 37 | iGuredtoIFol%)

T S s oo SR o
Cannabinoid Type of
Disease Proposed mechanism Publication
Or Receptor Study
AZZHE 0l MAMI DAMON 23E= CR2 +8HE &¢f WAl Nz
N o CR2 Receptor Zouboulis, 2008 |Review
20| g2 &
~ Single-Blinded
sot A mrdY g4 CB1/2 Receptor Ali, 2015
comparison
Acne
N Hotets AN, MAME 54 9N, B5 E2 AH Cannabidiol (CBD) Olah, 2014 Bench
X MZQ YEH HA, Apoptosis, OF2t7| =4t 4, O{EE FAXY 44 Z4, &CBC, CBDV, CBG, CBGY,
~ Olah 2016[ Bench
45 %8 THCV
Allergic contact der(CB2 ZEHE A5 A4 A7|X| (B2 HER= 82 483 S7HMT CB2 Receptor Basu, 2011 Review
matitis = SIAQHY Ol BIGIAN &7H7} Ol HOo 2 MZts irci i
PEA= ZAYR I HAZE 2iJ} U= A2E 44E CB2 Kircik, 2010 Review
N-palmitoylethanolamine(P
Asteatotic Eczema | Z7HLHH| 0| S HESOA K& YAS AL EA) and N-acetylethanolam|Yuan, 2014] RCT
ine(AEA)
Hidradenitis _ - .
LUH L0 EE ZAEH RHAT 3 HELO[E0 WES X 288 £ UAS CB1/2 Scheinfeld, 2014 |Review
Supprurativa
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A
ril e e S pe e
. . Cannabinoid o Type of
Disease Proposed mechanism Publication
Or Receptor Study
Zhang, 2012, Tey, 2011,
PEAE &4 X|HH4t OFO|E 7h=2of 24 (FAAH)Y AKE S8 A=THLH 0[= Varotai, 2013, Stull, 2016], Review
Ol OfHCIOMO|E S SFAMA|7| 1, FAAHE A 7HLIH| L O|EE 23 Anandamide Mollanazar, 2016
PEAE B4 B0} 9/CkD 4248 Prospective. co
Eberlein 2008
Atopic Dermatitis hort study
PEAE HITHHZE % M7 A0 Tf3H CB2 +=EXQ HEH 0|22 H|2 ME &4|CB2 Kircik, 2010, Hong, 2011, y
eview
o1E 9Hsta M8 E S dAAT|Y 2IE rtE BNE Receptor Stander, 2010, Elias, 2008
T4 THCE Z2HE[ ' AFO|E0f ofot A2 7Ol 2 ZHER(CCL2) ‘g1t T MZ0] gt
CB1, CB2 Wollenberg 2014 Review
QIETE(FN)-Z0F ddS ZAA
=% CB1/CB2 HEHQ Win-55, 212-2& 7HEA| SF0A THYE MEFO N =
) N N e Win-55, 212-2, CB1/CB Bench
Kapsi's sarcoma (HAf2S SE8t= FIAT|0|AS SHAotst MEI® (Bt O (B2 ZHH= Apoptosis Luca,2009
_ N 2 Research
HV-, HIV+) 7HEAIE Qe84 gle
S5 (HHV-, HIV+) |CBD= &2~ HO|A0 AYE F1EAl §F W M2 42 AHstL A Bench
_ Cannabidiol Maor,2012
I NYE RE Research

i ————— )

AR E U PR TCE R | 2) CBool s 8 @2 iGureOtoIRA(3)
A
R U AR ROl SR o
) ) Cannabinoid o Type of
Disease Proposed mechanism Publication
Or Receptor Study
. _ _ Bench
Melanoma THCE A7IHAES 2610 SME MO MEAZES Al THC Armstrong, 2015
Research
Patel, 2010, Brooks, 2008
(B1 X (B2 MEM=LE 242 ME df BT Mz 3 %
N CB1/2 , Stander, 2008, Reich, 20/Review
BN YHOZ Qg 7tz S U4
11
Pruritus
PEA, FAAH inhibitor, CB
Not described Kupczyk, 2009 Review
R agonists
Not described Dronabinol Feramisco, 2010 Review
bsorias AEME SHAN X o A5 £ Unknown Wilkinson, 2007 Review
soriasis
Hetel RO HAUE o B X Y ZE HAYUS THC, CBD, CBG, CBN  |Derakhshan, 2016 Review
_ Bwoles, 2012, Pisanti, 20
Y 4Y oA, B2 MM ZEHK2[A| LT B AR} (VEGR) CB2(major role), CB2(mi
Skin Cancer _ N 09, Kupczyk, 2009, Nikan,|Review
Y HE AME RZIHSE THC 04 25 24 nor role), THC
2016
B2 (1EAX A8 Y U39l o} cB2 Basu,2011 Review
Systemic Sclerosis ( Bench
enc
SSc) S3HE (B1/CB2 ME K& HIHAXHO M0t Z 249l Win-55, 212-2, CB1/CB2 |Garcia gonzalez, 2009
Research
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Administration

Teell
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\ el @l T
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Arthritis knee joint

10 min

-0~ OralCBD  -# CBD-NS DMN

CBD Plasma Concentration

oIIII
0 12 24 36 48 60 72

Time (hour)
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Ziaie] X[= F20jofIM CBDZHY
7

MN patch (not to scale)
1.5%10 5+
xm 1%104=
% 3 5044 =T
2
xmm ; 'l — - = . = Middle
e
£ 2x107+
1x107
0
Sodium Sodium Olaparib
carboxymethyl  carboxymethyl  Cp;HpaFN,O,"
cellulose cellulose
CgHy\OgNa* CgHgOcNa"

Olaparib (OLA) &
cannabidiol (CBD)
polymer coated
nanocrvstals

HEY Xz AT

Polymer coated OLA and
CBD nanocrystals loaded in
microneedle (MN) patches

Insertion of MN patches into brain parenchyma, offered up
to 0.6 cm diffusion of CBD and OLA

» FHLHH|CIZ (CBD) It S2HOHE (OLA)O ZotEl S2H 2 L At 5 &

ZHOZ 596ug/g% d3H %2 ML

| iGure HoIFo|%)
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| " u . -
E"CBD-SD@DMNS . . .

x5 2 E0lIAC] CBD 2 (TRPVA-NFATCI-ATF3 ZS)

A A\ lllustration

r * NaHOO, ) PP
% -~ “ CaCO; @CBD
{3 im“"lﬂ © COyflow & M2

M1 TAMs TAMS

One-step mixing EfICBD@SD EfICBD@SD-DMNs (P Melanoma cels

°
C Ca"':”
°

oLl

[ .
caDs . ‘TR V1
,v[ ' __120 = EfICBD-SD@DMNS (pH 7.4)
o
| cainfx | - " ‘ 0 §1oo + EfICBD-SD@DMNs (pH 6.5)
. 3 2 o
A Q 80 1
Dkt gzozre |3 5 j:
g CEDSD@DMNs | 49 f
£ EfiCBD-SD@DMNs | § 20
1 ol & 0
Apoptosis T T T T T N
1015 22/0«1 25 30 35 40 g 50 100 150 200 250 1450
/ E legree Time (min)
D
THE stivation Z{ H* elimination ﬁ: %
,'\ ) \{ ﬁ (‘f
Tumor killing M1 TAMs polarization M2 TAMs domination
3
2. CBDO| ASHEL|& L ES [z) CBDJ AlIT #8 %11 ] iGureOtoIRA()

I 2+ E0lHIAe] CBD 2 (TRPVA-NFATC1-ATF3 Z=)

A C - EfiCBD-SD@DMNSs (pH 6.5) D
5 CBD-SD@DMNs - Ef(CBD-SD@DMNs (pH 7.4) po
10, - WEOOREDA0RUNG 4 + NaHCO,/CBD-SD@DMNs (pH 6.5) 5200
s e EfiCBD-SD@DMNs 7 510007 .. NaHCO,/CBD-SD@DMNs (pH 7.4) g
z §p . ® ]+ CBD-SD@DMNs 2
8§ 2 8001 cep-sp o
o x ¥ ]
84 3 600; * 2100
Ea T 4001 $ 5
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50 S 200- £ 0
w0 320 640 960 1280 @ 7
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Tl ok E0jofjA{] CBD 2K (TRPVI-NFATC1-ATF3 Z=)

150 W Ca” (low) 5
B Cay* (medium)
I Ca* (high) 2

3

Cell viability (%) 3>
g
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c oatn
” [
e
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0 0
0051152254 6 8 (

Low Medium High

= CBD concentrations (ug/mL) Ca?* concentration

© 25 D Apoptosis
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x e
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15
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1

0

3

i

Ca®* (high)

2.5 pg/mL CBD

4pgimL CBD
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IR arrpmew)  Torwsew oo Joruson QNRBAN
E T 25 ygimL CBD
a85% | 2% 2047% “1 voin i

Apoptosis rate (%) T
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1111
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Ca” concentration
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A T
(\ 4 Day8 Day14  Mice saciice
| |
| Bi6F0cels | I I
Day0 subcutaneous injecton  DMNs administration once every day Day 15
C - comnl D
415001 + CBD (ip) m Control
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Time (ﬂiyl)

Control

6 (ip.) €6-SD solution C6-SD@OMNs

iEureOtoI7Ol(F)

)HE 0|28 [jot %7 Bat 25 A7 §Y
2 OfojF0l HLUSHT 7|2
3 00|22 S T 714 (HAHAH0]Q)




] iGureOtoIRA()

TSR, 4=pinjo| S o5 21

%*QE

PIERECE

gmmW?mm[§m'
THUH B =3t-8 e

5t &2 75

~H§H%‘4§M*B?§
-§8LH0[E 38 50

UERES
- el HE 7|V NS

HENEFE ZS

e EF 33
BY U= ZT

FEEYARY FNYT

EEE FWIEVAE. Y qosgg o
e PP Ysoag
N 45}

CHERRIERS DA = 7|E O|8 YT EAA} 7|5 AR B8 A7AH Q48 N F7\)

LUECEIE IR E PRI ( 1 s i2g oot aolain 35 @3 3 | iGuredtoIFolZ)
% ORI SRHAE| 70} (005K

o|=§ Chot tredet SHAE 25 AE(Y)
4212t : 2025-2030(%6)
Attt : 51,0002 2(FH], =8, AlH]| Z3), AlE7E 700249, HEAY 300249

old

SE8AYEES) (L O [ Moapdoiaa
QT A HMIE] TS ooy &3
(2128 o Hel)

st nstol el
ol —
S wzopn € ozg oo aeis) | T meama
= (2|28 chot eie) ol A% 33| AF

AHYBIATA

LEDAEZF ]
(DE oot
- CHMA x.||==|;|:“|,ggj
- . (°|§% oot )
A4
- o=g oot GMPAJAHIE] steizt
5 R ER :
w2z UL X[ ME] J *
A 4
= A o 2L- 2|
HPoIH & SEX|QME] P
(5882Io/E 3 olorEM | i e 23
—
LHR|4 gt HIC|SIAIE]

r

A

0:
%

e Hio|2 Mep 75 ol bloj2 Heist 57

o8¢ M HCiere

=Erjol OFUtD H_l |L=|/'||_ |0'|
/1117171117171 /)/)))/ )/ )] ) ) ) ) ) ) ) TIEI;[H_‘FPL | 4_}‘7D i_L_n:'



to]70{9| cBD AL 7|& [2)oro|.ﬁ.o1°| | ML 7|4
0101701 Z|ASHED [ BT History,

49 014 2 37, 92 12 12 HY

- MMSIARYY o2 18T B 15 18 714 38E gy

ey Y A F22 7|2 ¥ Uts, Ile ) il 2AUSAR 2t TAF
EZ AFoR9 7|& Yrf 7}"
2017'-1 HRLBUSA 7127HK17: 1,750% 8 Yot

3420194 128 &8 0¥
. ‘—1%@' 7|§ 1%_' 1§| SO GRS 17 28 WE ZRY HHAH
0

(0001 13 28] A1)
22 CGMP 2 T3zt

(=] co=. T
o N AR 18T KA 73 %2 A HRed SHIHE o2 WA AZT
o 2T 18X XUATAN 73 %9 AIE HREY CHHE 20| HHHZ AYHE

BHE/HH

TEOIE Xt

£
&

20204 A o4

(a8 ¥ WK10) eweL
14885 43,8088 ABuol o)

b "
(g1 719871 30T ol 2 ¥
AZE €

7l P B HIBE 13

iEureOtolwol(F)

0f0I70] ZEIRISHED 1= Tt History

13 12 28) 043 Ay
374 U 24 238 512
A 718 3 48371 1A Aol

M4 £ 17183t
H| e Xil%ol

HLE

-|c|_

7|&9

=*

il
g

3 98 71 94| 2 (TDDS)? ;

iCure

OL0I7H0f L 2of T 2UY

22424 3N
1 22 AN Ty
SEAAY A s

#2044 2d
an A& A AYY
3 S 23 80l

A FAG 22
AN BN Y NAE Y

Quality of Life

. g
LA
(R ANARSIA. 28
"IN
wan

RO S X A 32

N

» 718 st SR80 oE HEAIAY

TDDS &k #Ad7j& 'Y RO 26 2803
. 2 0 YR AN ey
| TDDS vs Oral
Transdermal vs. Oral

TODS AY (H3H) 37/ FAHY
. me| 1 R
orz H HANOE %8 %Z 257) §Ye i ) =
2 2%E (@FH): ¥ MAKOE HLE 4E 257 o
A%  ¥R8 U2 - 271 UBEE Y8 8N
wxg | vas wan s so 3B, VHEA 202 &
\ HNaad
\ ¥l
‘ 49 71 x4y 19 1-32 22 Ko
f83E Holy |- %o ol 5q - @O Al 8 Of2tE
ojet wel
FRANUER: AMEHH  BYHESY  Uzd @ -2 ML HQ
AR5 (Faga: ) (F2E45:49)  (129:89) MU B U 2B
- -
38
@ M™MECHetw oFskar e 718 a0

~ YRUPAYM00N — IFMWOW

_

iEureOtoI7Ol(F)




L C e PRER | 2 ctolaore guegng 1z | iGure toIFolZ)

A
Oloo] BulEHET el niE =i

X7 ZEE J|&E E o 3
:l_gaoi tzf% E'LxH 7|§ ;ll__;gﬂg ili.‘ } A'"71| |J— TDDS = Ail:lt 7|E—1 HI'OI- Xl.ﬁ %1 = %!'[H
» T X=H ro2{ct
‘M oro| THH|H|
‘HiEroo] BAH| 20 OFOI 0] TH=
1Z 13 ool 15
(Plaster, Patch) 1 DDS %%ﬂ
Sy R
e (G NN gesie
He 3 yq}
32 9 T U8
HEET
nes A= K2x oE"O'{
(2S¢, HO|YH §
ES
ek +mg HEY u”"l gﬁ[],g
F4mg 28
x1) 81 FSHEAIAE (TDDS, Transdermal Drug DeIivewm
2) 5% MBS (CNS, Central nervous system)
39
3. ofojoiel ceo 2771 712 JEXREREE R b iGure 1IOI%)

eE N EUEPIES-Y B
= OHO|RO{HIRHD], BFO0IH, AN A0

0t0|7#0f (] H])

1. ALI&3F: Tech Coding + Biz Coding 9 Global 1%

, 85 X9 (2], 01017 0fH| ATl

_l -

Base Camp

92| 7|% - ofstolh 2§

gy LAY

Finish T

[EL)

6 (20092))
+ SR R
+ 3R A2

21 S (KA, 0l btol )

Finish T
[WECH]

24 (40%#)

HEfO|E
SUH

478 Yeto|=E
1,00094727/¢

54 (10099)
+ 3

CBD 84
(37

1|8

Finish T(7H'%H])

24 4948)

TR
43E 0% =8
R T

24 (40%42)+ 34

3 A =3

Finish T (74£8])
24 4%8)

Ao

24 (40%2)+ 2HH

2 NS B . ofa] oAt EXp B

1) Tech Development
2) Biz Development : A5 &5 7 7|7|, &
3) Hospital Development : 22 A% 2%
3. M8 X% 7 : Bio Fusion #H

New Tech Core : 417|% Xtglof it

#H

otE| > H|0|M > 9 OIM

xWSZ}EI IR A A

2 + Tech Fusion (717

#, o)

Ponderous Chiken 0l0| 70 44t S AH 25 (22

S2YIIE HEAN 1502 MANE 2IE

Qe
P

Tofo|of 4t olmat gt
HOLBE (25
-

OMP/ EUGMP 945 0

ox

2o

#u8e

UE)

1503001, 50 14001
SOER A NS0AT TS
718 W /&

AF N (NN 24, AT HE Finish T
(m'é'“l) 08 1509001, 14001
% 50 CR/PS Y X
- : e - B @4 B2 Imm el FISHE AN (BOIRZHE) =t
8% dolear A 7jE YL Y H0R A% (e 33712 - WOER | TO0SH, geian TEgAAD
BE-LR o A 2 (0%42) Bt | ownre
4

/1771777777777 7//7//777// /) ) ) ) S S

THSIHer o




L C e PRER | 2 ctolaore guegng 1z | iGure toIFolZ)

(L ERSES \Vother

st ISEEIONE Chiken
/y\

') 13
Wyt l@uromnwum
I
/ XE o (Qphie

pYa f
SHCH 83 Mk AR
ST CuRsuSBio

3 41t base camp) JRERENEESS

NE0E (H2) > 20l iz (HE

M| 88 M2

esasio EEEXEE:S)
Chick & £7}

Moy g3t szt PIENENGE

@7 71E £9)
Chick & 27t

NEHB: 85
Chick & =7}

NEAE: GH
Chick & 27}

3. ofoloiel cep @71 71z |EYIEEREEEECRICEEN iGureOtoIRA(3)
A
0|52 IS K| 71 OO 01 A SHAAfOIS)

001328, 7|E Djo[32LIS2| $AEE SSsks A ASTE A SHE

10& Ofg -3°C~TCRZX 97% OJA 100% HX2
1IHA| RIZ AR AlZH N2 HZE ZA HAQFEY QIO YA Al

BN IEARlE  ENOOBNIUM  FIYYYSNTEY  AANAIENIEE

HISEKI 4801 (M0F/ 7YY

U EERUEPAYL AN HE S XYAZ 22 Tt
ADVANCED 13

b FNYE ¥ ADVANCED
MATERIALS sh{FABPS-5) =ﬂt;lg'§5!lii HETk s i “Wlﬂii’tlii ’4‘,“""‘5

ATSSR L J I
¥
3

GLP-1 AR
L85

SIEE CHEM
QIAAIS 20% THA! @42 > COMP A1H| 7% 21 > OEM/ODM A4t
QIAAIE! 23% Chat 212 > 20241 81417] OEM/ODM 4 O

42



3. 010|70{9] CBD ¥77HY 7|2 [3) Do 32LIS T 712 (FiMAL0l2)

Ojo152L IS x| 71 (0f0 01 AL MALI0|2)

iEureOtolwol(F)

EPA 22t SHES IHA| X 7k 3D TR (A BE ECIAR 7|&

STEP 1-FARSA D10|323%E 3DZEIY 7|t B A%

|
4
e I e KZTa
ooog = =
o WY
ojo|3z % 324z
he s ] m 2l v
R EL =lo - 28[0[3]
o 22

STEP 2- BE |A%7I& 7|3 R0k 0|3 2LIS A

solczg=olc ik [
SfRE/ololE 22
A

L) i

[EE]

nx
Tl
THI

3. 00| 7019| CBD A7 7|2 [3)"r°IEELI%iHiI 712 (FIMAHI0[Q) ]

Ofo|S=2LES mix] 71 (00RO AZALMALII2)

iEureOtoI7Ol(F)

Y2 %E BN X M| 7Kt OH0| 3= BRE e

7| Ol0|AZLSe| SHA

=
=
=

0 zzagEEmMm : :
0 z3AAETL W : :
© sz ENM ) "
0 nen3yEn u g
3 n

Vs, v g

Dl0I32& AHgd

Trl o2 B

ER U AR EN e

2R U BN

_’Q’OOOOO’
P9V 99099

O 3RS
O I3AYENLs
© sz9EmYNs
O usr3xastey

jl (¢ ¢ 0 00000

Bl (¢ » o 9o o 0 0 9 ¥

CRC RN
DR R

U R R




3. 010|#0{2| CBD ATE 7|= [3) Ofo|32L|E TX] 7% (1M AHO|R) ] iEureOtolwol(F)

Cit Ol 58 7K 010|322 B3 718E B0 SENE L X 488

s SRS o= Non-viral vector 7|t Al

) A
Al
’.

v

mRNA / HEI0|E A Sl

QIS2XL, T,
HPV, CHAZE A

GEEXE

HEt A= 233 A=

45

iEureOtoI7Ol(F)

Ot0| 0] Oj2f M4 Zag MR

S

010-3406-4507

kychang@icure.co.kr

46

@ M™MECHetw oFskar e 718 a0



xl‘%‘l

=%
: 0|2 YAE = Seattle A| Dae Won Inc. A&

: O|=2 Y71 Gardena Al A &L

Dae Won Food USA Inc. A&

. Silliker Good Manufacturing Practices and Food Safety

System Audit 1}

CHREIZEE USA AMIZE St

USA - San Francisco, Seattle, New York, Dallas, Hawaii, Denver
Canada — Vancouver






O Aoz ox

= ot i oF

W rE mle ™
for 2

Q 1986'd

ot x| A

1955 'd o0d 00°'

+1 310-612-5808
daewonfood@gmail.com

B3 UNE F

0|3 YAE F Seattle Al
Dae Won Inc. &

0|3 =715 Gardena Al AtEHg
Dae Won Food USA Inc. 43
Silliker Good Manufacturlng
Practices and Food Safety System
Audit 31t - 94.1% (100% 7| &)

CHYFEE USA AP E ot

USA - San Francisco, Seattle, New
York, Dallas, Hawaii, Denver
Canada - Vancouver

=7}F The City of Adelanto A|2|3|9} FILH|A At BF FXI

L7} Ol 2tE A| Cannabis

ST (Zonning) W 20 acre (2F 24,4808) 3 £X|

Cannabis Z{Hl/H| =
The City of Adelanto A|2

O X2t S

El Cannabis H|Z/7|8, /8




) The City of Adelanto A|2|%] Li&




o1 A

[— [ .

01. O] A}

= 3%

=

BX EX| £

A (Corporation Introduc

B Cannabis At = (Zonning) W 20 acre (0fl0]#H)

3

Ok
oA

x|

4

IN THE CITY OF

PARCEL MAP NO. 20097

0, Cout
T oo INTY OF SAN BERNARDINO, STATE OF CALIFORNIA

5NOJ
TRLS ENGINEERING, INC.

1/4 OF THE 1/4 OF SECTION 3,
MES

N AR A - Y | g e

e |
i PARCEL MAP
I 3-8 Sl NO. 2612 2
1 o PMB. 26/20 tq
2w 1338.25° i (st 1820 %
o 0 - : - N
2358 ey iy
3 3 3 z
i i [
% PARCEL 1 PARCEL 2 » PARCEL 3 | PARCEL 4 l 2
R o v e % RS BRSNS % § ORI !
g § k 6
g &2
e s o sssas ey
% ‘; - e ey §L 4
S i 'iv
PARCEL 5 PARCEL 6 |3 PARCEL
i N % TOmaND 8/ 45w ; O RS
' 1
33408 380 1
e T
PANSY — "ROAD
NeT2'STW 155601 (w2027 133578
B et e ey
ﬁ.. ol s /2 S

/_.mlazm

A O SEAINGS TARN TRO W SOUTH [ O W SOUTH 1/,
o o sechon
A A

e

e POKATES VOMAENT FOUND AS NOTED.

—o— INOCATES SET T RON FPL & CAP, LS 6203

() POKATES RECORD OATA FER PM NO. 2612, PN 26/20

o) |

i B

-
=l
=

-
ot




| 02. O] Fhipu|A A

|

b
~

ju

|




w

2024 Ot2|3Lt AL 0] BHHol F

Marijuana Legalization in 2024
As of December 2024
[l Recreational & medical CBD/Low THC [l Mo public program  [JJj Some form of medical cannabis
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Global Legal Cannabis Sales
$USD Billions
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&2 SAFER Banking Act ' 43 (Senate Banking Committee) S1}:
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Business Law Today [SeUTCttEl=E]

SAFER Banking Act: Marijuana May Soon
Become a Bigger Deal

Heidi Urness and Aaron Kouhoupt
Feb 15,2024 {X) 9 min read YEHInE &

[ Banking Law | [ Business Regutation & Regulated Industries | [ Cannabis Law

Summary

m The SAFER Banking Act, passed by the Senate Banking Committee with bipartisan support, aims
to allow state-legal cannabis businesses access to traditional financial services, reducing the risk
for finandial institutions, lenders, insurers, and others serving the industry despite federal
restrictions on cannabis.

m The Act provides "safe harbor” protections to financial institutions, lenders, insurers, and others
serving the industry, ensuring they are not penalized for offering services to cannabis businesses,
which will likely increase the accessibility of banking, lending, and insurance services for the
marijuana industry.

m State-level momentum for marijuana continues with 38 states and Washingron, DC, allowing
medical use; recent legalizations in Maryland, Minnesota, and Ohio further demonstrate the
ongoing expansion of the cannabis industry.

m The SAFER Banking Act not only addresses banking and insurance but alsa extends protections to
mortgage lending, payment processing, and more, aiming to normalize financial transactions for
cannabis businesses and potentially stimulate significant industry growth.
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> Cannabis Taxation: Lessons Learned from U.S. States and a Blueprint for
Nationwide Cannabis Tax Policy (Tax Foundation.Org &%)

Cannabis Collections Provide Windfall Revenues to States

2022 State Marijuana Tax Collections and Estimated Potential Revenue

Csv EXCEL FDF PRINT

State s 2022 Tt_ltal Cannabis Tax _ Eslimﬂ:l:ed Revenue . | Cannabis Revenue as a Percentage of 4
Collections Potential Total Revenue Collected Q1 2023

Total 2,948,137, 608 8,465,248,379

california 712,485, 68 1,122,332, 666 a.2%

Washington 484, 809, 6ag 272,518,367 1.2%

Colorado 313,242, 608 194,438, 594 1.6%

Illinois 284,731, eae 363,233,254 8.5%

Massachusetts | 248,436,808 255,254,225 8.6%

Michigan 198, 606, 686 343,756,024 8.7%

Oregon 174,871, 686 170,852,895 8.9%

Arizona 151,427, @ga 218,350, 088 a.9%

Nevada 117,908, 806 185,928,795 1.2%

ALT abnm— a4 cns oao 190 A0s 277 a aw

©F 88 uIH| S flT o[t M+ 0|8 HE
> 2RItk 23| XS

Figure 3
FY 2022-23 Estimated Distribution of Marijuana Tax Revenue

Dollars in Millions
Medical Marijuana
2.9% Sales Tax Marijuana Tax Cash Fund ‘ _ $148.8

Retail Marijuana —>| State Public School Fund ‘ -$24.g

General Fund
15% Special | ‘ - $30.7
Sales Tax 4’| Local Governments ‘ . $21.9
15% Excise Tax BEST Fund ‘ - $55.9

Sources: Colorado Department of Revenue and Legislative Council Staff calculations.
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1. Cannabis Indica (QIC|7H
2. Cannabis Sativa (AFE|H})
3. Hybrid Cannabis (5}0| 22| E)

2AF ZIE ALE (Manufactured Products)

1. Cannabis & 2¢Y

(CBD and THC £&)




& F}I}H| L O| E (Cannabinoids) 2| &5
> A X (Hemp): CBD &t OF2|2tL} (Marijuana): THC

CANNABIN@IE GUIE

CANNABINOIDS ARE THE GROUP OF CHEMICAL COMPOUND.
AND MENTAL AFFECTS WHEN THEY INTERACT WY

"“V

CANNABIS

\—Telmmdrowmbw THc
Twmooanmvam-mcv
NON PSYCHOACTIVE PSYCHOACTIVE

@ TSCHew QS T 718 [N /////////////1//11/1771117100777 1770077717770




03. Ee|=at 3 Xl Atz
e

@ 11X} MA XHHY ZHE (Cultivated Cannabis Flowers)

INDICA
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Retaxant Appetite stimulant

Psycho-active
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© 2%t 712 AE (Manufactured Products)

B Cannabis 2% (THC £EE)

Thousands of cannabis-derived products are now on the market. skodonnell/E+ via Getty Images
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| 04. A MH| (Production facilities)

1. 9z 0 (Indoor) 20IE%E

2. JEI5IL A (Greenhouse)

/1111177 7/1777//7770 ) ) )






04. AoHt *E-Itll (Production facilities)

() RS2 A (Greenhouse) Al MH|
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9219 Industrial Way
29,050 SF | Industrial Building | Adelanto, CA 92301 | $5,000,000 ($172/SF)
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- HyunJoo Shim

2onbuk National University
- School of Pharmacy

Contents
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1)Limonium tetragonum Promotes Running Endurance in Mice through Mitochondirial Biogenesis and Oxidative Fiber Formation

2)Therapeutic Effect of Acer tegmentosum Maxim Twig Extract in Bile Duct Ligation-Induced Acute Cholestasis in Mice
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MEMORANDUM OF UNDERSTANDING

BETWEEN

Korea Medical Cannabis Research Association (KMECARA),
REPUBLIC OF KOREA

AND

The Board of Governors of the Colorado State System by and through
Colorado State University-Pueblo on behalf of the INSTITUE OF
CANNABIS RESEARCH (ICR), PUEBLO, CO, US

This Memorandum of Understanding is entered into as of December 31, 2023, by and between
the The Board of Governors of the Colorado State System by and through Colorado State
University-Pueblo on behalf of the Institute of Cannabis Research, Pueblo, Colorado, UNITED
STATES OF AMERICA and Korea Medical Cannabis Research Association, REPUBLIC OF
KOREA

0%
| CANNABIS

/ RESEARCH
CONFERENCE

THE CONFERRACE
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Can\'\abis Fam,'/y Cannabis has been used in medicine for 6,000 years. However, there is
still considerable debate around the role it plays in healthcare today.

There are 2 major
cannabinoids found in
the cannabis plant.

Medical cannabis relies on

CBD’s therapeutic properties,

and recent studies suggest it may be useful in
combating a variety of health conditions:
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> Green Rush => CAGR 33.17%

GLOBAL CANNABIS MARKET (2018-2025) o ”
120 U.S. Marijuana Market: The Grass Is Getting Greener
Projected growth of U.S. recreational and medical marijuana sales (billion U.S. dollars)
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The use of medical
cannabis has a long history,
with many cultures taking advantage

of its therapeutic potential. 20002018
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Amount : dried sample 1 g

| sample | __cBD THC

Z42{A n-hexane 88 ng -
A2 A ethyl acetate 30 ng -
2| A chloroform 125 ng -
2| A chloroform 31 ng 15.8 ng
LC.TOF-MSS * 22~ 50% MeOH - 2.1 ng
0|-9-Q<.DI|-'0°-F.'_--F.'_-E*_'|| £™Z chloroform 176 ng 59 ng
¥ 50% MeOH 7.4 ng -
ﬁ Y% chloroform 354 ng 179.3 ug 0.02%
il %% 50% MeOH 19.5 ng 3.7 ug
= 2 chloroform 3.8 ug <1,000Hi<<< 2,952.1 ug 0.3%
g 2! 50% MeOH 35 ng 898.2 ng

O ASMEFAME 01Z2 ZHUHI 01 @8 SIE
+JILHXHUH CHOMIM= THC 201 2F 1,0008H =4 488
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ol ChloroformZ 62.29mg 6.2% ol ChloroformZ 259.7ug  0.02%
= 50% methanol= 9.53mg  (0.9% = 50% methanol= 8.67ug 0.008%
oz ChloroformZ 1852mg 1.8% oz ChloroformZ& 13043 ng 0.01%
o o

50% methanol & 2.93mg  0.3% 50% methanolx  2.25ug  0.002%

- =XIXHtH CHOHOiAM = CBD S0l THC tHHI 250~300tH =1 ==X/, JILHXHEH CHHI 2F 3080 = =X&
- JIE E1E SO 5l =2 S8 =9
- JH%t AL, SXE40 TE ZHUHIX:01E e K10l 3




e and Biotechnology

= ARHE LS
o CHOF £7|-Q 2 MZLIAZH|(CS-NPs) 7|8t 7|58 SHEHE A%l JHES IS CHEFM A 7| &3 Al 55 It
Gl
o CjOt E7]-g2 MZAALZA CHEFYMA7|H & o F AN 2M o 0| &5 Y7t U 7|H EF
= CHE At
CSNPs 2| 22|, Al 2 SM3} CSNPs 2| 0|8l & 2l 0| &k 7|5
P oS N )
A A B Con 1BMX/o-MSH E a-MSH
%] 2-Average (d.nm) 163.1425 %‘. .[j;’ — !‘igﬁ Cstz::/(z_::: ; -; ::5 i u-lﬁfﬂllﬁald‘:;?s::::
s === L =
o s CS-NPs > 50 yo/ml___100 pgim. Twosnase  [ERESET]
I oo oo = oAU w ﬁ 72 re [ CS-NPs. A s
B dowo i g e [ S
o) e e pocsn [Em—] |
¢ R - F ocon Mefanin |
2 e — IBMX/a-MSH ® IBMX/a-MSH
202 ~ = [BMXMSHACS NPs 25 ugiml) ® BMIX/a-MSH+CS-NPs (25 pgimL)
il e Fooal
: cl i
OO 20 s0mn cormn o et o Gor
“30712| = CHALA &el”
2= 2ol
o obE7| el Mzl ZRE= CBDLHTHCE ZESHA| 2ol sHEHE & « CSNPs=Clafet7|sM g AR Sof| thgt ST | AF
MZ27idheh=m HAEE A 2 TEHE O EZEH U USIV|SHS ENEFVIITAE S

31

Ciop 2782 (2| Fe) BV 33t 2o s}

<Skin UV stress>

g 100
i

o
con 08 13 25 60 109

ONA content Annin V.

(A) Cell viability of HaCaT cells after EV treatment without UVB exposure
(8) Cell viability of HaCaT cells after EV treatment without UVB exposure
(C) Cell cycle analysis in HaCaT cells exposed to UV or treated with EV

(D) (D) Apoptosis rate in HaCaT cells as determined by Annexin/PI staining
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B. Macrophage polarization
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(A) Mitochondrial Mass in HaCaT Cells

(B) Quantification of Mitochondrial Mass
(€) Mitochondrial Membrane Potential (MMP) in HaCaT Cells
(D) Quantification of Mitochondrial Membrane Potential
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Cell line: Raw cell 264.7
Condition: LPS 1 ug/mL

Time: 24 hr
Method: Western blot
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Table 2. Examples of cannabinoid-based pharmaceutical compositions have been patented for the maintenance of general

oral hygiene and for specific oral and dental diseases.

. Reference
Utility (Patent Number)
Cannabis-based composition comprising cannabis-extract, derivatives, and/or at least one
L. synthetic cannabinoid intended for the treatment of dental pulp infection, pulp inflammation, [48]
dental (jaw) bone defects
Cannabinoid-based oral care composition (tooth paste, a tooth powder, or a mouthwash solution)
2. for the treatment of oral infectious disease, including periimplantitis, periodontitis, oral [49]
mucositis, and dental pain. Cannabinoid may be cannabidiol and/or cannabigerol.
3. Extract of C. sativa L. (toothpaste, oral cleanser, or oral spray) for the treatment of dental caries. [50]
4, Cannabinoid-based chewing gum compositions intended for the alleviation of pain. [51]
=
W

> Int Immunopharmacol. 2009 Feb;9(2):216-22. doi: 10.1016/.intimp.2008.11.010. Epub 2008 Dec 12.

Cannabidiol decreases bone resorption by inhibiting
RANK/RANKL expression and pro-inflammatory
cytokines during experimental periodontitis in rats

Marcelo H Napimoga ', Bruno B Benatti, Flavia O Lima, Polyanna M Alves, Alline C Campos,
Diego R Pena-Dos-Santos, Fernando P Severino, Fernando Q Cunha, Francisco S Guimaraes

Affiliations + expand
PMID: 19070683 DOI: 10.1016/].intimp.2008.11.010

EtSEIO XFH K& 85

. Dental Research Journal

Evaluation of the efficacy of taurine as an antioxidant in the
management of patients with chronic periodontitis

S. Lakshmi Sree, S. Sethupathy?

*Department of Peridontics, RMDCH and *Department of Biochemistry, RMMCH, Annamalsi University, Chidambaram, Tamil Nadu, India
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After Taurine After Flacebo

Figure 2: Levels of plasma glutathione peroxidase at baseline
and following administration of taurine and placebo. Baseline:
261.27, After taurine: 210.62, After placebo: 237.27

@ Taurine
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Figure 3: Levels of plasma reduced glutathione at bassline
and following administration of taurine and placebo. Baseline:
31.92, After taurine: 36.76, After placebo: 35.42
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CB1, CB2 receptor signal pathway

Cannabinoid receptor 1 Cannabinoid receptor 2

Extracellular Extracellular
compartment compartment
el e e3

Nterminal

C terminal Cterminal
Intracellular Intracellular
compartment compartment

Figure 2. Amino acid sequence of the CB; and CB, receptor.
Bellocchio L, et al. Int J Mol Sci. 2023.
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FiGURE 2: General representation of the signaling pathways involved in CBD anti-inflammatory effects. Cannabinoids reduce peripheral
inflammation by acting at TRPV1, CB,, and GPRS5 receptors; these interactions lead to downregulation of enzymes involved in the
production of prostaglandins, reactive oxygen species, and cytokines. MAPK inhibition and NE-kB downregulation, together with PPARy-
mediated reduction of lipid peroxid; are also involved in the anti-infl \binoids in the CNS. Abb BD,
cannabidiol; CNS, central nervous system, CB,, cannabinoid receptor % TRPVI, receptor potential channel subfamily V member ; GPR3S,
orphan G-protein coupled receptor 55; Akt, protein kinase B; ERK, extracellular signal-regulated kinases; NF-kB nuclear factor kappa-light-
chain-enhancer of activated B cells; INOS, inducible nitric oxide synthase; COX2, cyclooxygenase 2; TNF-a, tumor necrosis factor alpha;
PPARy, peroxisome proliferator-activated receptor gamma.

effects of

The putative cannabinoid receptor GPR55 affects
osteoclast function in vitro and bone mass in vivo

Lauren S. Whyte?, Erik Ryberg®, Natalie A. Sims¢, Susan A. Ridge®, Ken Mackie¢, Peter J. Greasley?, Ruth A. Ross®'2,
and Michael J. Rogers®'?

nsttute of MedicalScences, Uriversity of Aberdeen, Aberdeen AB25 22D, Urited Kingdor; PAstraZeneca, 43183 Molndal, Sweden; St Vincent's Isttute,
Fitzroy VIC 3065, Australiz; and “Department of in Scences, Indiana University, Bioomington, IN 47401

Edited by L. L. versen, Univers , Oxford, d approved 3

(recelved for review March 17, 2009)

CBD~

Cytoskeleton
Remodelling

-
ER stress ¥ l P38 TCa 2
or] '
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FIGURE 3: General representation of the signaling pathways involved in CBD anticancer mediated effects. Cannabinoid-induced apoptosis
relies on the stimulation of endoplasmic reticular (ER) stress and through stimulation of TRPV channel. The signaling route involving the
arrest of cell proliferation is mediated by the antagonism mainly on GPR35, which causes an inhibition of the activation of ERK pathway;
in addition, the block of ROCK activation might be responsibl for the antimigratory effect elicited by cannabidiol. CBD, cannabidiol; CB,,
cannabinoid receptor 2; TRPVI/2, receptor potential channel subfamily V members 1 and 2 GPRSS, orphan G-protein coupled receptor 55;
ROS, reactive oxygen species; ER, endoplasmic reticulum; p8, protein p8 (Nuclear Protein I, NUPRI); CHOP, CCAAT/-enhancer-binding
protein homologous protein; ATF2, activating transcription factor 2; CREB, cAMP response element-binding protein; Akt, protein kinase
B; ROCK Rho-associated protein kinase; NFAT, nuclear factor of activated T-cells; NF-kB, nuclear factor kappa-light-chain-enhancer of
activated B cells; PKC, protein kinase C; P38, mitogen-activated protein kinases.
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Fig. 4. Potential actions of taurine in bone and cartilage. Taurine promotes osteogenesis by upregulating Runt-related transcription factor 2
(RUNX2), as well as increasing alkaline phosphatase (ALP) activity and calcium deposition by osteoblasts; it also plays an antioxidant role

in bl

and osteocytes. In

is, taurine exerts an inhibitory function. In chondrogenic differentiation, taurine promotes

the synthesis of extracellular matrix components such as glycosaminoglycans and collagen, in addition to increasing the expression of SRY-
box transcription factor 9 (SOX9). In bone and cartilage health, taurine promotes the formation of bone calluses in the consolidation process
and promotes osseointegration. In pathological conditions such as osteoporosis, taurine supplementation increases bone mass, while in os-
teoarthritis, theumatoid arthritis, and some bone tumors there are alterations in the metabolism of taurine (created with BioRender.com)

TauT, taurine transporter.
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TABLE 3 Summary of adverse

CBD dose (mg/kg/d)
events
0-10 =>10-20 >20-30 >30-40 >40 All
m=42) m=115 @©=317) @=39) @©=7) N=60)
Overall AErate 27 (64.3) 98 85.2)  286(902) 56(549) 69(932) 536 (38.3) CBD treatment duration of 48 weeks (range 2-146 weeks),
Overall serious 495 31210 112(353) 19(322) 33 (446) 199 (328) 88% of all patients experienced treatment-emergent AEs
AE rate and 33% experienced serious AEs (Table 3).
AFEs leading to 50119 6(5.2) 17(5.4 2(34) 1(1.4) 31 (5.0) The most commonly reported all-cause AEs were:
discontinuation diarthea (29%),
. L somnolence (22%),
AE: 1 f by MedDRA
s reported in >10% of patients in any group by MedDRA preferred term, n (%) convulsion (17%).
Diarhea 6(143) 28243  92290) (407 27065 177292 The most common all-cause serious AEs were:
Somnolence 5(119) 17 (148)  76(240) 11(186) 27(365) 136 (224) convulsion (9%),
Convulsion 3L 12(04)  62(196) 8(136) 17(230) 102 (168) status ePi_leIEtiOC/u)S (1%),
pneumonia (5%),
URTI 5(119) 1196  41(129) 9(153) 9(122) 75 (124) Vomiting (3%)
Decreased 248 761 45(142) 12(203)  9(122) 75(124)
appetite
Vomiting 0 037 440139 3(51) 12(162) 69 (114)
Fatigue 24.8) 1196 B[AL0) 9(153)  $(108) 65(107)
Pyrexia 124) 978 40(126) 5(8.35) §(10.8) 63 (104)
Status 124) 8710 UG 468 11(49)  45(74)
epilepticus
Pneumonia 2048 39 23(1.3) &1 (GHD) 10 (13.5) 41 (6.8)

AE, adverse event; CBD, cannabidiol; MedDRA, Medical Dictionary for Regulatory Activities; URTI, upper
respiratory tract infection.
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Fig. 3. Effect of CBD, taurine and combining CBD and taurine on proinflammatory
cytokines in LPS-stimulated RAW264.7 cells. The pro-inflammatory levels of LPS-induced
TNF-a and IL-1B were expressed by ELISA assay. (A, B) RAW264.7 cells were pretreated
with the indicated concentration of CBD, taurine, and both for 30 minutes, then
stimulated with 2 pg/mL of LPS for 12 h. Resulted are presented as means + SD (n = 3).
*p < 0.01, ***p < 0.001 indicates significant differences from CBD + taurine treated
groups with CBD and taurine alone.

Fig. 2. Effect of CBD, taurine, and combining CBD and taurine on the production of iNOS
and COX-2 on LPS-stimulated expression in RAW264.7 cells. The protein levels of LPS-
induced iNOS and COX-2 were expressed by western blot. (A-C) RAW264.7 cells were
pretreated with the indicated concentration of CBD, taurine, and both for 30 minutes, then
stimulated with 2 pg/mL of LPS for 12 h. Resulted are presented as means + SD (n = 3).
**p < 0.01, ***p < 0.001 indicates significant differences from CBD + taurine treated
groups with CBD and taurine alone.
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Fig. 4. Inhibitory effect on osteoclast differentiation and bone resorption. (A) RAW264.7 cells were cultured in DMEM high glucose for 5 days in the presence
of RANKL (50 ng/mL) with CBD, taurine, and both. (B) RAW264.7 cells were seeded in CaP-coated 48-well plates and treated with 50 ng/mL RANKL in the
presence of CBD, taurine, and both. (C) TRAP-positive multinucleated cells (TRAP+ MNCs) were counted after fixation and staining for TRAP. (D) Pit area was
measured. The results are presented as means + SD (n = 3). ***p < 0.001 indicates significant differences from CBD + taurine treated groups with CBD and
taurine alone.
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Figure 5. P. gingivalis — induced periodontitis rat model. (A) and timeline of the experimental design. (B). P. gingivilis ligatures were placed in the first molars in the maxillary
quadrant on day 0 in all groups excluding sham, and ligature identification was performed again on day 3. After 7 days of ligature insertion, CBD, taurine and both were treated
daily for more 14 days via oral administration. All groups were scarified on day 20, and sample were collected.
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Fig. 6. Effect of CBD and taurine combination on proinflammatory cytokines in rats. Serum pro-inflammatory levels of TNF-a and
IL-1B were expressed by ELISA assay. (A, B). Resulted are presented as means + SD (n = 3). **p < 0.01, ***p < 0.001 indicates
significant differences from CBD + taurine treated groups with CBD and taurine alone.
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Fig. 7. Alveolar bone loss and periodontal pocket depth.
Representative images of the distance from cementoenamel
junction (CEJ) to alveolar bone crest (ABC) in each group. (A)
Black dotted line and the blue dotted lines represent the CEJ
and ABC, Red line is the distance from CEJ to ABC, round red
dotted line represented bone loss area (Vehicle group)
(upper panels, hematoxylin and eosin (H&E) stain, scale bar
= 200 pm). (B) Measurements of the distance from CEJ to
ABC in each group (Sham group, healthy; Vehicle group,
induce-ligatured group and only PBS oral administration; L-
B c CBD + Taurine group, 2 mg/kg (Low dose CBD) with 100
1500+ Treatment with mg/kg (taurine) oral administration; H-CBD + taurine group,
Ligature P.G 20 mg/kg (High dose CBD) with 100 mg/kg (taurine) oral
— % Sham administration). (C) Periodontal pocket depth was measured
“+ Vehide daily from day 7 and 14 to day 20. Results are presented as
means t S.D. (n = 5). P value of less than 0.05 was
<+ LCBD*TaU  onsidered statistically significant. *p < 0.05, ***p < 0.001
& H-CBD+Tau indicates significant differences from H-CBD + taurine
treated groups with vehicle.
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Kim et al, Combination of CBD with Taurine synergistically Treated
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Cannabidiol and taurine combination therapy
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Suppresses alveolar bone loss, increases alveolar bone recovery, periodontitis treatment

CBD and Taurine
Combination therapy
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Cannabidiol-Induced Gut Microbiome Changes
Promote Exercise Endurance in Mice

Jeon-Kyung Kim
School of Pharmacy, Jeonbuk National Univ. / jkkim@jbnu.ac.kr
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The Microbiome-mediated effects
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Liliana C Baptista et al., Front Nutr. 2020 Mar 11:7:17.

4 Muscular endurance
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The Microbiome-mediated effect

4 Muscular endurance
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+ V. atypica converts exercise-induced lactic acid to propionate

Fatty acid amide (FAA), secreted by certain gut microbes, modulates MAO expression through
4 Muscular endurance neural signaling to regulate dopamine concentrations in the striatum to enhance performance
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Gut Microbiome-Mediated Muscular Endurance Promoting Effects

Cannabidiol use for athlete management

Anti-inflammatory, analgesic effects Musculoskeletal injuries
Anxiolytic effects Psychological disorders
Neuroprotective effects Brain injuries

Sleep effects Sleep disorders

Frangois-Xavier Gamelin et al., Pharmacol Res. 2020 Jun:156:104764. .

Gut Microbiome-Mediated Muscular Endurance Promoting Effects

+ Part1.

CBD Enhances Exercise Endurance

CBD administration improved treadmill running performance in mice by enhancing oxidative myofibers
and mitochondrial biogenesis

+ Part 2.

Gut Microbiome-Mediated CBD Effects _

CBD altered the composition of the gut microbiome, and antibiotic treatment reduced the muscle endurance-
enhancing effects of CBD and mitochondrial biogenesis

+ Part 3.

Endurance Enhancement Effect of Bacteria

Bifidobacterium animalis KBP-1 increased by CBD administration, and treatment with B. animalis KBP-1 in
mice resulted in improved running performance

Under Revision (Experimental & Molecular Medicine)




Gut Microbiome-Mediated Muscular Endurance Promoting Effects

Conclusion

B.animalis
KBP-1

Type lib Typel, lla

+ CBD treatment enhances muscular endurance by promoting oxidative myofibers remodeling into types and increasing
mitochondrial biogenesis via PGC-1a activation through PKA/CREB and AMPK pathways.
+ The gut bacteria (KBP-1) increased with CBD administration can improve exercise performance, likely through lactic acid

metabolism and BCAA production.

Under Revision (Experimental & Molecular Medicine)
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Preparation and Evaluation of
iolk. Dry Powder Inhaler
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Hisrjoty

JEONBUK NATIONAL UNIVERSITY

@maausa%qu Cannabidiol (CBD) for respiratory disease

Global TOP

) Ess

JEONBUK NATIONAL UNIVERSITY

CBD Oil Effects

BRAIN

ANTLANKETY EYES
ANTIDEPRESSANT VASORELAXANT

ANTIOXIDANT FOR GLAUCOMA

NEUROPROTECTIVE

STOMACH

APPETITE CONTROL (PREVENTS PLAQUE

BUILDUP IN ARTERIES)

BONES
STIMULATING NEW
BONE GROWTH AND
STRENGHTENING

INTESTINES

ANTIPROKINETIC
BONES AFFECTED
BY OSTEOPOROS'S

WOUND HEALING /

GROWTH FACTOR ACNE REGULATION

ANTI-AGING

ANTIOXIDANT /
RESPONSE TO STRESS

\  CELLRENEWAL/

TISSUE INTEGRITY /
15 REMODELING

7)) SKINHYDRATION REGENERATION (121
B CRCADIAN RHYTHM

PIGMENTATION | REGULATION 8

ENDOCANNABINOID
SYSTEM

EPIDERMAL BARRIER
FORMATION

EXTRACELLULAR MATRIX
BREAKDOWN & INTEGRITY

B cell

Apoptosis +— CBD lTHC Proliferation
NO production O —— Antibodies
Cytokines Cytokines
Inflammasome F— 0 \ / Apoptosis
Phagocytosis
MiPhenotype ~ Macrophage + : W /
) 3 + — —
Histamine a O
— | \: Teel \ Treg
Proliferation v ; D\ AR Proliferation
Mast cell Copr g oBt N\
— — Cytokines
@ 2 Cytolytic activity
Lysosomal enzymes — {
Superoxide L=} Natuiel Killes
Cyclooxygenases Neutrophil Lung Cancer cel
COPD
Asthma
COVID-19
Influenza
EVALI

Lung cancer, COPD, Asthma,
Infection, ARDS, COVID..

Respiratory Research volume 24, Article number: 95 (2023)
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Ganoz-va] oy Orally liquid dosage form of CBD

Global TOP

¢ Oral dosage form

¢ Melting point: 66°C

* BCSclass: Il

‘ =PI CBD 1)
;A ~4-POCBD 1=10)

§+ !! e Requires solid dosage form

l‘ mmm:\‘g‘m(mﬂ] " " Minutes
& alternative administration route

g

Bioavailabilty (%)

O
71; Mlx." 0| = <4 6 % Journal of pharmaceutical sciences 110.12 (2021): 3946-3952.
Qideons = I i HE Y5
"'”E%bfm‘ﬂm Respiratory Drug Delivery ';“‘LMH;'";

For locally acting drugs...

1) Direct delivery to the Action site
2) Rapid onset of action

IZ_ HandiHaler'

i

N

3) Non-invasive administration

4) Reducing the dose required

5) Reducing the systemic side-effects Seretide Spiriva

(GSK) (Boehringer Ingelheim)

For systemically acting drugs... ax’

1) Alternative administration route ‘Ir

2) Avoidance of first-pass metabolism s .

3) Large absorptive surface area (up to 100 m?) » »

4) Extremely thin (0.1 um - 0.2 pm) absorptive mucosal £ l L

membrane &8 Afrezza
5) Rapid absorption and onset of action %:3::; (MannKind/Sanofi)
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1m Strategy of CBD-Dry powder inhaler (DPI)

ey

JEONBUK NATIONAL UNIVERSITY

Cannabidiol (CBD)

Problem of oral CBD

Lung,
an ideal route
)

A

Inhalation of CBD,
for the treatment of respiratory
disease

Lung
Large surface area (2100 m?)
Thin epithelium layer (0.2-1 um)
Rich blood supply

Low enzymatic activity

Contacted with pulmonary vascule -

Lung-targeted delivery of CBD

High local drug concentration and bioavailability

More rapid therapeutic action

Circumvents first-pass hepatic metabolism

P

Minimization of side effects

/ﬂiﬂli 0T=BEN
Global TOP

Too

Preparation method of CBD-DPI

el !

JEONBUK NATIONAL UNIVERSITY

Parameter SD-A SD-B SD-C
g Solvent EthanolDW=6:4 EthanoDW=6:4 Ethanol DW=6:4
g Solid content (%, wiv) 2 2 2
Feeding rate (Dial No.) 1.0 1.0 1.0
Inlet Temp. (°C) 80 100 100
Blower (m®/min) 0.3 03 045
"'!a"'..ﬁ'r“ Atomizing (x10 kPa) 6 6 10
| Formulation
cBDSD-1 CBDSD-2 CBDSD-3 CBDSD-4 CBDSD-5 CBDSD-6 CBDSD-7 CBDSD-8 CBDSD-9
CBD 200mg (20%) 200mg (20%) 200mg (20%) 200mg (20%) 100mg (10%) 100mg (10%) 200mg (20%) 300mg (30%) 400mg (40%)
Mannitol (Man) 800mg (80%)
Leucine (Leu) 800mg (80%)
Sodium stearate (NaSt) 800mg (80%)  800mg (80%)  900mg (90%) 900mg (90%)  800mg (80%) 700mg (70%)  600mg (60%)
EtOH:DW 6:4 6:4 6:4 6:4 6:4 6:4 6:4 6:4 6:4
Feed solution Sol-A Sol-B Sol-B Sol-B Sol-B Sol-B Sol-B
Spray dry method SD-A SD-A SD-A SD-A SD-B SD-C SD-C SD-C Sb-C
@ msorers ootz a1 Az
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@mamnsaem'lm Evaluation method of CBD-DPI

Global TOP

Parameter Dissolution test (Tween 80 O) Content test (Tween 80 X)
Column C18, 150 mm x 4.6 mm, 3.5um
Column temperature 20°C
Mobile phase Water/MeOH(15/85 %viv) Water/ACN(25/75 %viv)
Flow rate 1.2 mL/min 1.5 mL/min
Run time 18 min 8 min
UV wavelength 220 nm 214 nm
(Vanquish, Thermo Fisher) Injectionvolume 0L

Aerodynamic performance

Dissolution test

by Andersen cascade impactor (ACI)

FRANZ DIFFUSION CELL Parameter Condition
Donor
Compound
Loading amount (m 6
n;:é 9 (mg) Parameter Condition
- Dissolution medium 0.01M PBS Buffer+2% Tween 80, 12ml Device RS01
Circdator - Sanpling o
f\ | Chamber Temp. (°C) 37 Capsule #3 HPMC
k - Membrane Nylon membrane filter (0.2um) Sample loading amount 10 mg
Stirbar Time point (min) 15, 30, 60, 120, 180 Flow rate (LPM) 28.3
(FCDS-900C, Labfine) (TE-20-800, TISCH)
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