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» Anxiety, depression, chronic pain
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» Extract of the Cannabis sativa plant

* Non-psychoactive cannabinoid

» Anxiety, depression, chronic pain

Cannabidiol (CBD)

* Epidyolex: F

T g

e o g 0%

Rare forms of epilepsy | MS éyfﬁptoms Anti-cancer properties
(UK/EU/USA) (UK/some EU/Canada) (currently in trial)
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Materials: Lipid vehicles

Fatty acid Sesame oill Rapeseed oil Coconut oil

Lauric acid C12:0 29%

Myristic acid C14:0 21%

saturated I mitic acid C16:0 13% 5% 18%

Stearic acid C18:0 8% 2% 8%

Oleic acid C18:1 44% 62% 13%

Unsaturated Linoleic acid C18:2 30% 21% 2%
Linolenic acid C18:3 <1% 8%

14.07.22 Alice Brookes, University of Nottingham Unpublished work in our group (W. Feng) 4



: Biodistribution

12 mg/Kg
CBD formulation
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Method: Biodistribution

12 mg/Kg
CBD formulation

Parietal lobe
J Occipital lobe

% Frontal cortex

Cerebellum

\%5//
/ Medulla

Olfactory bulb

Frontal lobe - Striatum

Hippocampus @ Temporal lobe

14.07.22 Alice Brookes, University of Nottingham

i

|

| |

|
|

Zgair, A. et al., J. Pharm. Biomed. Anal.,
2015



Lipid-free

Sesame oil

Rapeseed oil

15

Coconut oil

Time (hrs)

Alice Brookes, University of Nottingham

15
Time (hrs)

—®— Plasma (ng/mL)

O Whole Brain (ng/g)

Mean + SEM, brain data n=3. Plasma
data from PK study (Feng et al, Eur. J.
Pharm. Biopharm., 162 (2021)), n=6.
Statistical analysis performed using
multiple t-tests, a=0.05, *=p<0.05,
**=p<0.01.

A. Brookes et al, manuscript in preparation 6
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Whole brain CBD concentration

10000— ® Lipid-free
I m  Sesame oll
m v Rapeseed oil
2 1000 5:* Ao Coconutoil
£
a Z i
@ 1
o 100+ I. s 3 T
= v
A
O $
0Vt 7 7
0 5 10 15

Time (hrs)

Lipid-free vs. oil shown on graph. Other significant differences found were at 1 hr
sesame vs. coconut (**) and sesame vs. rapeseed (***).

Results: Lipid-free yields high delivery to the whole

Lipid-free Sesame Rapeseed Coconut
oil oil oil
Crnax 2712 £ 2365 | 1836 £473 | 539 + 341* | 876 £ 338"
(ng/g)
AL*JCO-” 4078 3396 2686 1776*
(hr'ng/g)

Mean £ SEM, n=3. Two-way ANOVA performed, a=0.05, *=p<0.05, **=p<0.01, ***=p<0.001, ****=p<0.0001. Lipid-free vs. oil shown.

14.07.22 Alice Brookes, University of Nottingham
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Hs Results: Sesame oil yields high delivery to the temporal

2 lobe (not lipid-free)

Temporal lobe

10000~ ¢ Lipid-free Lipid-free Sesame Rapeseed | Coconut
= Sesame oil oil oil oil
_ v Rapeseed oil
‘g 10007 ; ; A Coconutoll
c
o T :
@ 4 23 9 C *
o 100 °3 3 e = 1 m/ax 874 £ 1388 | 1979 £ 378 611 £ 433 | 455+ 282
. 8 3 (ng/g)
[
10t+—————7T T 1 7T T 7T
0 5 10 15
Time (hrs)
Lipid-free vs. oil shown on graph, other differences found were at 1 hr sesame vs.
coconut (****) and vs. rapeseed (****).
AUC
X 0-c *kkk
**5;/ | (hrng/q) 2269 4700 1994 1882

Lipid-free vs. oil shown. Other differences in C__ : sesame vs rapeseed (*) and coconut
(**), AUC ,,: sesame vs rapeseed (****) and coconut (****), AUC  _: sesame vs rapeseed

Tem\poral lobe (****) and coconut (****).
Mean £ SEM, n=3. Two-way ANOVA performed, a=0.05, *=p<0.05, ****=p<0.0001. Lipid-free vs. oil shown.

14.07.22 Alice Brookes, University of Nottingham A. Brookes et al, manuscript in preparation 8
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Results: Low degree of saturation yields high delivery
to the frontal lobe

Frontal lobe

10000 -
D 1000
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£ |
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0 5 10 15
Time (hrs)

4 »>» B O

Lipid-free
Sesame ol
Coconut oil
Rapeseed oil

Lipid-free vs. oil shown on graph, other significant differences found were at
1 hr sesame vs. coconut (**) and rapeseed (****).

Frontal Iobé

Lipid-free Sesame Rapeseed Coconut
oil oil oil
Crnax 1206 + 1858 | 2413 £ 234 | 893 £ 724 | 1355 + 1008
(ng/g)
Al;JCO-” 2883 4888* 2300 3112
(hr'ng/g)

Lipid-free vs. oil shown. Other differences in AUC  ,,: sesame vs rapeseed (**) and
coconut (**), AUC, __: sesame vs rapeseed (**) and coconut (*).

Mean £ SEM, n=3. Two-way ANOVA performed, a=0.05, *=p<0.05, ****=p<0.0001. Lipid-free vs. oil shown.

14.07.22

Alice Brookes, University of Nottingham
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) Fast brain delivery (1 hr) after oral administration in all formulations

’ Lipids affect the brain delivery profiles, but lipid-free results in the highest delivery

v
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to the whole brain

Studying individual anatomical regions of the brain is important for optimal
delivery to the site of action

Alice Brookes, University of Nottingham
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Key points...

»
»
»
»

Fast brain delivery (1 hr) after oral administration in all formulations

Lipids affect the brain delivery profiles, but lipid-free results in the highest delivery
to the whole brain

Studying individual anatomical regions of the brain is important for optimal
delivery to the site of action

In general, a decrease in fatty acid saturation (Coconut->Rapeseed->Sesame) yields
higher exposure to temporal and frontal lobes

14.07.22 Alice Brookes, University of Nottingham 10



Glioblastoma Multiforme Fluorinated cannabinoids

GBM Cell line U373-V

= Individual Glgg

e Combined Glsg

3D OrbiSIMS:;
mouse brain
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