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Cannabis Extract Purification
Cost
Reversible

Operationally Simple

Reusable
| / Tuneable
Targeted
Sy Low Tech Kit

Complementary

Scalable
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Cyclodextrins: Guest—Host Platform
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Cyclodextrins: Guest—Host Platform
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* CD-Cannabinoid complexes known Ho_d OH:\H‘{??OH T >
« A%-THC, A8-THC, CBD: Enhanced stability H o

Seminal: Preparation and Stability of A%>-THC—-Cyclodextrin Complex
Shoyama et al. J. Nat. Prod. 1983, 633

<+—— Detailed Study: Structural elucidation of A’>~-THC—RAMEB Complex
Hazekamp et al. Eur. J. Pharm. Sci. 2005, 340




Cyclodextrins: Guest—Host Platform

C o

Poor Fit Loose Fit

* Ring diameter is tuneable
4.7-5.7A ~ 6.0-7.8A




* Derivatization is well-established
* Alkylated
* Acylated
* Anionic / Acidic
* Cationic / Basic



Cyclodextrins: Guest—Host Platform
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Weihua Tang

Hydrophobic core, H-bonding periphery DongpngSi o

. . a1 Modified
Encapsulation of lipophilic drugs Gyclodextrins fo
B-Cyclodextrin is cheap & ready available Chiral Separation

CD—-Cannabinoid complexes known
Ring diameter is tuneable
Derivatization is well-established

Polymeric & matrix-supported forms are known
e Silica-supported (HPLC)
* Cross-linked forms (Water Treatment)



Cyclodextrins: Guest—Host Platform
Cost

Reversible

)

Reusable C’:)
Tuneable

Targeted
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1. Cross-link / Immobilize
y

2. Filter, Wash, Dry
3. Form powder or bead

<40 pm
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Cyclodextrin Guest—Host Equilibria
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Cyclodextrin Guest—Host Equilibria
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Cyclodextrin Guest—Host Equilibria
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Cyclodextrin Guest—Host Equilibria
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Solvent Considerations:

e Solvent choice will affect position of equilibrium

e “Poor” solvent will promote binding
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Solvent Considerations:

e Solvent choice will affect position of equilibrium
e “Poor” solvent will promote binding

e “Good” solvent will dissociate CBD
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Water Purification Protocol
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Water Purification Protocol
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Water Purification Protocol
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Water Purification Protocol
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Water Purification Protocol
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Water Purification Protocol
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Complex Precipitation Protocol
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Protocol Design & Proof-of-Concept

_ [OH oHl. - fapture T .
Ethanol:H,0 (1:1)
o), o 0 of
—-_Linker J. —-_Linker J.
>95 Ethanol <5

85 Ethanol:H,0 (1:1) 15



-_Linker

>95
85

Release

Ethanol

Ethanol
Ethanol:H,0 (1:1)

o)

Linker

<5
15



© 2022 MBIz, a division of

Protocol Design & Proof-of-Concept

_ [OH oHl. - fapture T .
o’ Sof Release o of
fLlinker °5 ~ = ~FLinker _
Early Studies
Fast (5-15 min) Reusable

Binding Capacity of 10-20%  Non-Specific at >20%

" Temp, Mixing Rate, Salts Range of Solvents Trialled



Protocol Design & Proof-of-Concept
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_ _ Capture _ _
lOH 0 _ P - lOH ?
Ethanol:H,0 (1:1)
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Subtle Selectivity:

\) oH OH \) oH H
M capture M
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Protocol Design & Proof-of-Concept

_ _ Capture _ _
lOH 0 _ p - lOH ?
Ethanol:H,0 (45:55)
R Release o’ |~ Sot
—-_Linkell' 6 | — — —-_Linkell' ]

n

Ethanol

Modest Improvements:
\) OH OH ) OH H
Lk % Cap ture \”““ ; %
H H H H
HO HO — & — HO H
C
o (4

(0]
b N o
R £ e Release %0 21% caa 50%



Protocol Design & Proof-of-Concept

_ _ Capture _ _
lOH © _ P - lOH ?
Ethanol:H,0 (45:55)
R Release o’ |~ Sot
—-_Linkell' 6 | — — —-_Linkell' ]
" Ethanol "
Terpene Effect:

OH OH
R Capture S
X T A
HO HO —& — HO HO

U .’JR‘7;riv‘r)‘fi€m N 1 :1 Olivetol Release cBD 21% Olivetol 7%



Protocol Design & Proof-of-Concept

_ _ Capture _ _
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Protocol Design & Proof-of-Concept
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Exploring Tuneability & Selectivity
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Current Workflow
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Target Compounds in Biomass Target Molecules in Solution

Exhausted
Biomass

© 2022 MJBiz, a division of Emerald X, LLC



Current Workflow
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+ Nanosponge

Partial Binding to Polymer
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Partial Binding to Polymer

© 2022 MJBiz, a division of Em

Current Workflow
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Imnopuritie< in Solution Phase




Current Workflow

Produced by M]BizScience

Common
Filtration
Kit

Filter-Wash-Dry

Free-Flowing Powder
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Imnopuritie< in Solution Phase

ShJLe
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Non-Targets Removed




Current Workflow
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Release
»-= Solvent

o0

Filter & Dry

Full Spectrum
Extract

Free-Flowing Powder

Reusable Polymer (>10x cycles)



Current Workflow
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Release

0.0.0
OOOOOO Solvent
¢oo (sc CO,)
K -, %ﬁb
Shelf-Stable Extract
Free-Flowing Powder >12 Months on Demand
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Current Direction

nAU . Max Intensity : 181,928
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Capture & Recovery using our
Cyclodextrin-Derived Polymer
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After Polymer Treatment
CBDA
Purity of Total Cannabidiol = 71%
(CBDA + CBD)
Minor Non-Polar

Purity of Total Cannabinoids = 81%  cpxg ‘ o5 Impurity

/
]\

Yield of Total Cannabidiol = >95%
cf. Dried Flower Analysis

40 50 60 70 8.0 B min

nonpoiar

MIBiz, a division of Emerald X, LLC

soluble in water > octanol

soluble in

T T Lt

octanol > water



Current Direction

Broad Spectrum Protocol:
eHigh CBX recovery (>95%)
eAcids & Decarboxylated

eBinds to CBG/A, CBD/A,
THC/A, CBN/A, CBC/A

eCaptures terpenes

ePolar impurities removed
e\Waxes & lipids are avoided

e|nitial pigment removal



Current Direction

Cost [f‘j
Reversible <
Operationally Simple |,
Reusable c’:;
Tuneable =
.4.@.! Targeted
bk Low Tech Kit
Broad-Spectrum Protocol: Complementary E-:

1-10+ kg scale with partner processors in EU & NA
... Detailed chemical analysis Scalable
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Continuous Extractions:

Built-in solvent recycling
Uses EtOH-H,0O Mixture
Azeotrope: 95% EtOH
Capture occurs in lower flask
Performed under vacuum

Alternative Workflows

Chromatographic Applications:

Automated Dual LC-SFC Systems
Loading in EtOH-H,0
N, Purge -> scCO, Elution

5 Raymond Wong
N ® Senior Product Manager at Shimadzu UK Limited



Current Workflow
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0.0.0 Release

O

OO OOO Solvent
(sc CO,)

O

Shelf-Stable
>12 Months

Extract
on Demand

Free-Flowing Powder

© 2022 MJBiz, a division of Emerald X, LLC Reusa ble Polymer (> 10x cycles)
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Alternative Applications

0.0.0 Release
O O (. Solvent
O O (sc CO,)

h Pt

Solventless Isolate
in Defined Ratios

-

\

I
HO OH OH
OH 0 O x O
/@/\)J\/'\/\/\ Onte &
Gingerol HO Curcumin

Xanthumol /

Beyond Cannabis Extracts:
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more

Phenols

CBX-Acids

Full Spectrum
Extract

A

T 1.7 (Chryoeriol)

n

polar

.| 3.8(Bisabolol)

1 5.5 (CBDVA)

| 7.4(cBq)

Class-Specific Protocols:
Exploit Unique Polarity Distinctions
woeeeoo Log P & Log D Analyses

r

less polar



Current Direction
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CBX-Acids W) e
Full Spectrum

Extract C C .

Class-Specific Protocols:
Exploit Unique Polarity Distinctions
woeeeoo Log P & Log D Analyses




Current Direction

Alcohols

Diphenols /I‘Nk/;éw
Full Spectrum "

1
Extract Phenols L

Target-Selective Protocols:
Exploit Unique Polymer Binding
cee- Computational Modelling




Current Direction
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+24-33 kcal/mol

4‘[‘3*9- HHJ@ I\Tﬁ
Alcohols : ‘ . sEoe | & T
Diphenols % Aryl First Terpene First
Full Spectrum L B-CD: CBN vs CBD (+1.5 kcal/mol)
Extract Phenols L ' '

J XS -CD: THCV vs CBG (+3.7 kcal/mol)

Target-Selective Protocols:
Exploit Unique Polymer Binding
wo- Computational Modelling
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Summary Thanks to

eProcedurally simple, fast, low-tech ®Rothamsted Agricultural Research
eApplicable to many plant extracts ~ Institute, UK

Dry biomass not needed eUniversity College London, UK
eCollaborations: eShimadzu, M-Tek Glass, ITA Labs, UK
eContract Manufacturers *Intertek, Switzerland
elicensed Processors eGrow Group: Grow Pharma, Grow

i . ’ ) B h
eAnalytical Teams Trading, Grow Germany, Grow Biotec

eComputational Groups
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We want to hear from you!

Scan the QR code below to provide your feedback on
the presentation.
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