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Context : Cannabis Sativa L.

Historical use
Textile -
Construction w
Medicines

Legal and Regulatory Changes

- THC: 0.2% to 0.3%
- CBD cannabis : Approval for sale

French CBD market:
- €1Bin 2022
- projected €2.5B by 2025




Context: D.I.C.

Instant Controlled Pressure Drop (D.I.C.)

Extraction

- Debacterization @
Texturization& Drying




Context: D.I.C.

Instant Controlled Pressure Drop (D.I.C.)
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Instant opening valve

Extract colecior

PRINCIPLE

Vacuum 5 kPa

Pressure MPa
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P/, T/ - Thermical effect

High temperature
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Improve the shelf life

Reduce the loss of
bioactive compounds

Improve the final
product quality

& Biomass
= % Sterilization
Extraction of 1
volatile € Biomass
ﬁ .
compounds drying

(essential oil) l

Extraction of non
volatile compounds
(CBD)




Material & Methods : Plant material

Cannabis Sativa L. var. Kompolti
Wy

- 9

rd\ -
|A FERME BIO

DE PIGEROLLES

Fresh hemp buds Dried hemp buds (under ambieht
60-80% water content conditions)
Under 12% water content

For extraction application For sterilization application
and CBD extraction



Material & Methods : Pre-treatment (D.|.C.)

Extraction & DIC

Pressure
Treatment time
I—lo @) Number of cycles

- Multiple DIC cycles:: - Asingle DIC cycle :

thermomechanical effect

Sterilization

* Repeated expansion and contraction

- Increased porosity :
« Enhances the diffusion of volatiles

 Easier release of volatile active

 Thermical effect - eliminate bacteria
 Mechanical - disrupts bacteria cells

compounds : Solubilization in walls
steam
1 set of parameters:: Pressure : 1 to 6 bar

8 cycles, 6 bar, 1s Treatment time : 5 to 35s




Material & Methods : Extraction & Analysis

Extraction Methods Extracts Analysis Bacteriological Analysis
K
Dynamic maceration (DM)

HPLC

CBD quantification
- CBD extraction

- Solvent: Ethanol

- 3x15 min
GC - Bacterial culture (PDA, TSA)
_ J . . - Colony counting (Colony
Essential Oils Forming Unit per gram of
Cannabis : CFU/g)




Results : Essential oils (EO) extraction

Reference method:
Steam Distillation
(SD)

GC analysis of essential oils
(non pre-treated cannabis flowers)

DIC

GC analysis of the essential
recovered at thelvacuum pump

GC analysis of the essential

recovered at

vacuum tank

f




Essential oil : Pump Fraction

GC analysis of the essential oil recovered
at the vacuum pump

Volatile fraction found in both extracts _ |

\ 4

A part of the less volatile compounds are also recovered

GC analysis of essential oil (non pre-treated
cannabis flowers)



Essential oil : Tank Fraction

GC analysis of the essential oil recovered at vacuum
tank

Most of the less volatile
compounds are also recovered

GC analysis of essential oil (non pre-treated cannabis flowers)

> Fractionation of essential oil extraction



Results : CBD extraction

CBD and CBDA content in different sample
(extraction samples)

120%

100%

80%

60%

40%

20%

0%
MAC DIC SD

DIC-SD
mCDB m CDBA ‘
CBD and CBDA content in different sample ] The CBD C(.)ntent extracted
(dried samples) increased with DIC treatment

120%
100% (+70%)

80%

60%

40%

20% | ] . Reduction of the treatments

0%

REF DIC1 DIC2  DIC3  DIC4 steps of hemp buds

mCBD mCBDA



Results : Drying

80%

70%

—~

60%
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Moisture content db (%
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CANNABIS DRYING CURVE
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120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 1920

Air Drying 45°C

Drying time (min)
DI

—Objective

mm) Drying target : 12% moisture
content

m=) DIC 3: 4 bar, 14 showed the
best drying time

DIC enables drying
3 times faster compared
to the control




Results : Sterilization

Non sterilized shows bacteria >
6 log cfu/g

Best sterilization results at 4 bar,
25s: 100 cfu/g

Reduction of 4 log CFU/g
+

Ultra-fast sterilization : 25s
treatment




Application of DIC does... (\/)

Fractionate EO extraction
Decarboxylate

Enhance drying kinetic
Improve sterilization

4

v’ Shelf life
v’ quality of product



Application of DIC does... ‘J’ Will... V

- Fractionate EO extraction

- Decarboxylate « .
- Enhance drying kinetic - Be Optlmlzed
- Irpirene e el - Confirm its ability to sterilize
‘ - Treat different parts of the
v' Shelf life plant

v’ quality of product - Be scaled for industries



Perspectives

Application of DIC does...(\/ ) Will... v) o ioat 0
or many applications...

- Fractionate EO extraction - Be optimized
- Decarboxylate - Confirm its ability to sterilize .
- Enhance drying kinetic - Treat different parts of the - Cosmetics
- Improve sterilization plant - Perfumes
‘ - Be scaled for industries - Nutraceuticals
- Pharmaceuticals
v Shelf life _ Agronomy

v' quality of product



Perspectives

Application of DIC does... (J’ Will...

- Fractionate EO extraction
- Decarboxylate

- Enhance drying kinetic

- Improve sterilization

$

v' Shelf life
v' quality of product

/
SORBONNE |

- Be optimized

- Confirm its ability to sterilize

- Treat different parts of the
plant

- Be scaled for industries

\/ For many applications... ﬁ

Research Project : PhD Thesis

Many applications:
- Cosmetics

- Perfumes

- Nutraceuticals

- Pharmaceuticals
- Agronomy

®Ab
Abcar
\ ‘ ‘. DIC Process



Thank you for your attention!
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