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Thin Layer
Chromatography

UV-Vis Spectroscopy

High Performance
Liquid Chromatography
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# N191UN (Marceration)

## N19719 (Percolation)

# N195N (Decoction)

# Soxhlet apparatus

# N9ANALLLNIAY (Filtration)

# n1ranning L Lﬂdﬁ:‘ﬂﬂm‘éﬂ\‘l‘wﬁ@uﬂrﬂﬂﬂ (Centrifugation)
#e Liquid-Liquid extractor
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Resorption

® Solvent extraction

® Mechanical expression

® Stream distillation

®  Water distillation

#e Supercritical fluid extraction

*Molecular Distillation
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| USE OF EXTRACTS - RATIONALE

Rt, Rtbk, St, Stbk, L.f, Fl, Fr, Frp, Frd, Sd, Wp

i

l

GLYCOSIDES
ANTHRAQUINONE
CELLULAR NON CELLULAR SR
MATERIAL MATERIAIL CYANOPHORE
ISOTHIOCYANATE
FLAVONOL
ATLCOHOL
PRIMARY SECONDARY AL DEHVDE
METABOLITES METABOLITES i LACTONE
PHENOL
¥ TANNINS
STARCH HOT EXTRACTION COLD EXTRACTION e a AT T
CARBOHYDEATES « DECOCTION e MACERATION GALLITANNIN
POLYSACCHARIDES ALRALOIDS
AMINO ACIDS SOXHELT PERCOLATION PYRIDINE —
ENZYMES sno . PIPERIDINE
50 r”n_%?_ ALC ALC DHiDLIC AQUEEI_JB RO ANE
a o i o QUINOLINE
Ir'/ I»-EEDI'UI»AI ( NDN\“«I .fff PGLAR\'| INDOLE
a\ POLAR / \  POLAR / \ / IMIDAZOLE
STEAM DISTILLATE S g NS N STEROIDAL
AMINES
PURINES
WVOILATILE OIL RESINS LIPIDS STEROIDS
HYDROCARBON Oleoresin FIXED OILS CARDIAC
ALCOHOL Oleo-gum FATS BILE ACIDS
ALDEHYDE Balsam WANES HORMONES
EETONE Prostaglandins
ESTER Fatty Acids
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MATERIAL

Size of plant
material

nature of plant
material
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degree of
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moisture
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Flow
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temperature

nature of
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ﬂ SOLVENT

concentration
of solvent

polarity of

//f solvent

filling
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hydrostatic
pressure

batch size

MANUFACTURING
METHOD
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MANUFACTURING
EQUIPMENT
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Authentication

Radioactive Foreign Matter
Contaminant
Organoleptic
Microbial Count Evaluation

Macroscopy &

Pesticide ' STANDARDIZATION " .
. - ] Microscopy
Residue -, OF PLANT DRUGS I.'l -
II"-_' ll.l,-"
y,
. Volatile
Marker : -
Component ‘//\SEPLEE%E&EE;ZMION / Matter
Chromatographic [ Ash Value
Profile

Extractive Value

Authentication and Standardization of Herbal Raw Material
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“Supercritical Fluid Extraction (SFE)”
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“Molecular Distillation”
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SUPERCRITICAL FLUID EXTRACTION (SFE-CO, 24L, 2 column)
21
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Herb and Thai Tradition Medicine Development Division

ANYIA9IULATAY Supercritical fluid
extraction g 1599MUNUSZINAIU
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Supercritical Fluid Extraction (SFE)-CO?2 (Lﬂ%mﬁmgmmmvl,mﬁﬂqmalqmm)
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triple point

R
f Supercritical I
L ﬂun:l
e ¥ ¢ 1 o e ey e e Parameter
i QEUNNNINGH 31.1 °C
B ETT WL E I BIEILVIET
FTImIH [ Solid) [Liguid) i AYIUAUINGM 73 atm
[atm)
J |
5.1 p---=-==-=-==---nn- 5

| —78.5 -56.4 31.1
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// Herb and Thai Tradition Medicine Development Division

What is Carbon Dioxide Supercritical Fluid Extraction (CO2-SFE)

1 (2 ©

In place organic materials into the The supercritical fluid extraction Separation

extractors.

MWT MW\L

y

Y

:: 2 : : :: Extraction‘tank
= .t : e w Recovery of CO,
- = .~ s - i a /:7\ \
. 7 . < - 5 . (\' J \ ‘
s ¥ o « e ., / /
SR ACA AT A
& e Ye taa
: CO, heating and pressunzatlon 8 6
| Extraction tower , . T
| Extracted Extracted
substance 1 substance 2

Supercritical state: both dissolving
capacity and permeability of CO, are

http://www.aquavan.com.tw/en/about.html at their highest state. 26
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Heat exchanger 8791159 UAIUAY

AU



. o/
) n@mmmmuwﬂnﬂuwfqu b

$/  Herb and Thai Tradition Medicine Development Division

nsain1sAneraIndsEnaunaaiivasasiagluiausnsa
lagwsauinaudsnasanauanadnany

G~

o
*
"

.: R gt P R B = o
) £ 7 7 ,..“ \\ Qm%gg\l 40 C
AR 22 MPa

29



Chemical name

Cold pressing

Y
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%/ Herb and Thai Tradition Medicine Development Division

NUNFUANS LN (YoArea)

Steam distillation

1 alpha-pinene 5.37 4.44 3.33
3 Sabinene 18.78 17.89 -
al beta-pinene 24.47 22.08 11.35
9 Limonene 25.55 26.94 19.11
10 4-tepinenylacetate 0.18 0.33 6.14
11 1,4-cineol 0.91 1.13 2.36
14 Isopulegol - - 4.60
15 Citronellal 8.45 8.36 2.90
16 d-terpineol - - 10.19
20 alpha-cubebene 2.34 2.83 0.35




A128198158N AN LAANNTZUIUNITENAA QL
iA3afnA1sUaulaaanlya (SFE CO,)

gsanmindubiuengaude dnnnlewa3ee SFE CO, Toanlunisana 4 v

IensanaundurlNenga 3.7 % Yield
31
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A128198158NAN LARINNSZUIUNISEN AN
iAsvannA1sUaulaaanlyn (SFE CO,)

d1sanaundiugImay anaeqeLAIa SFE CO, Tdanlunisana 4 v,

laansanaundiuegvay 10.7% Yield
32
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A128198158NAN LARINNSZUIUNISEN AN
iAsvannA1sUaulaaanlyn (SFE CO,)

gsanaiueveN dinn8LA3aY SFE CO,
uas 95% Ethanol 1uflvinazanesa
Jsunal 2 ans Tdanlun1sans 4 .
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A128198158N AN LAANNNTSUIUNITENAA 2L
in3eanaA1sUBUlaaanlya (SFE CO,)

#158NAUINUIIU dNAnIeLASaY SFE CO, Tuaanlunsana 6 v,

lag1sanaunlusIv12 5.0 % Yield
34



o/
n@mmmmuwﬂnﬂuw/qu b

Herb and Thai Tradition Medicine Development Division

A128198158NAN LAIINNTLUIUNISENANE
iA3ainA1suaulaaanlya (SFE CO,)

AsanauIduNaauzLYIY iadleA3as SFE CO, Tdnanlumsana 5 wu.

aansanauIsuUuanNzwLYIU 3.0 % Yield 25
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A128198158NAN LARINNSZUIUNISEN AN
iAsvannA1sUsulaaanlyn (SFE CO,)

ansanaduliinguan ananlela3es SFE CO, Tdanlunisana 8 wu.

laasanaundulingean 1.0 % Yield
36



A128198158NAN LAIINNTLUIUNISEN AN
iAsaeanan1suaulaeanles (SFE CO,)

A15aNAUINUIUEIIAY dNANIELASaY SFE CO, Tdialunsana 8 v
lasnsainungiu 1.0% Yield
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A128198158NAN LAIINNTLUIUNISEN AN
iA3sainA1suaulaaanlya (SFE CO,)

asannulduwIndu afendewasas SFE CO, Tdanluniseanna 8 wy.
lagnsanaudiu 7.0% Yield 38
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A1228198158NAN LARINNSZUIUNISEN AN
iA3esainA1suaulaeanlen (SFE CO,)

dsanadunsannnsndu ausanenfleaeauddanunil Packing Materials

Dudrufiandvasansanansn 39



A128198158NAN LAINNTZUIUNISEN AN
ipsvanaA1sUaulaaanlya (SFE CO,)

Table 2

1 gram dried cannabis = 6 mL cannabis oil (0.88% w/w)

https://www.cannimed.ca/pages/dosing-and-delivery
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Herb and Thai Tradition Medicine Development Division

Cannabinoids extracts yield and composition from sample A under different extraction conditions. Comparison between multistage pressure and constant pressure extractions. Extractions were done by duplicate and values are
expressed as mean =+ SD. For total THC % (potency) calculation refer to Section 2.4.

Experiment Pressure (MPa) Yield (g extract /g feed) Cannabinoids concentration Cannabinoid extract (g) THC (g)
CBDA % THCA % THC % Total THC % (potency)

Ethanol extraction 0.1¢ 0.132-+0.008 1.49+0.05 48.90+3.45 11.32+0.62 58.83+2.90 na. na.

Multistage pressure 17¢ 0.074+0.005 2.92+1.05 70.56 +3.45 6.47 +0.62 76.23 £2.90 3721+1.98 28.37+1.48
24 0.150 +0.003" 1.69+0.56 46.20+2.33 20.50+1.43 64.17+1.98 37.98+2.05 24.37+2.39
34 0.166 + 0.006" 1.08+0.79 45.26+1.12 22.87+1.64 65.31+1.53 7.80+2.34 5.09+1.98

Independent pressure 17¢ 0.074+0.005 2.924+1.05 70.56 +3.45 6.47 +0.62 76.23+2.90 37.21+1.19 28.37+1.48
24 0.171£0.006 1.48+0.38 62.51+1.80 9.26+1.50 70.63 +£3.11 85.83+1.57 60.62 +3.69
34 0.185+0.005 1.09+0.93 49.75+2.54 25.78 +1.82 69.41+2.87 92.57+2.14 64.25+2.54

4 Same experiment.
b Accumulated yield.
¢ Ethanol extraction procedure from Ref. [4].

Parameter Condition CO2 with 95%Ethanol

* Sample : Cannabis Sativa L.: Cannabis Indica L.; 1:1

QNI 54.85 °C

ANUAY 34 MPa

69.41 £ 2.87 % Total THC

Ref. : Rovetto L, Aieta N. Supercritical carbon dioxide extraction of

cannabinoids from Cannabis sativa L. The Journal of Supercritical Fluids.

2017;129:16-27.
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Molecular Distillation
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Lﬂ%im Molecular Distillation

‘Condition N lUnaUUINUSI912 ‘

WALNIENsNaRiaidUasuRasunsHa ey 1upakaranUSuaueansalusudasy (Free Fatty Acid) Tuingdusitn

UNNAUAZAMUAY ViBNAUN 1 | JUVHALALAIUAY BNAUN 2 | JEINNTUAZAINAY ViBNaUN 3

100 °C / 1000 Pa 170 °C / 1000 Pa 180°C / 1000 Pa




HaN13M393AT129U5H unasinlelswuea (Y-oryzanol)

Project : AT wnusilalswiuea (Y-oryzanol)
Customer Name and : annsalfnAnNuATBuUNIY I1iin

Address 118/1 aUWNSIIVAY 8.13199 2.81855 35000
BIATITH High Performance Liquid Chromatography (HPLC)
FuiiFudiaeting 10/05/2553

Fuivin1siasiei 18/05/2553

HYINN3ALATIZI W3NTY 8ELN

SUIUFETINNTIATIES 3 Faagredenaluil

fetneil 1 : thdiusrdauazaundng

Gapgnedl 2 ﬁﬂﬁu%’ﬁ%’nLLazagnﬁfj’nﬁlﬁmnm’%‘m Molecular Distillation
faagedi 3 : ndwadufildain3as Molecular Distillation

n153ATEUTana wnusiilalsgnuea (Y-oryzanol) lanasssaluil

w4 e 5 nusinlalseuea (Y- |
RN A Usuad ununlalsgruaa (Y-oryzanol) (ppm)
AN % o % a o
ASIN 1 ASIN 2 ALRRY
1 11.08 11.55 11.32
2 24.21 23.96 24.08
3 _ - -
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luszuuniswan Cannabis Tuszuutda Plant Factory
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#1581A5y THC wag CBD
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1. Systematic review Wa Meta-analysis ﬂaaﬂﬁuﬁﬁnadan'ﬁaﬂm'mmmaam (lany
UMINEABULTARS 2561) UM ssnTTIAsETvLn 37 1AdE WU
« ¢ cannabinoid tiearemstanlulsesin 4 3 Suduusn 18uA neuropathic pain (46%)
15 multiple sclerosis (19%) warlsruziss (13%)
« 19 dose range w83 THC iteameimstn #eil Pmwse 1-25 me (86%) ARLSS 26-50 mg
(11%) wae AUUTE 51-100 mg (3%)
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e FULUUMTNARTULUUANY il Spray (46%), Smoking (16%), Vaporization (11%),
Capsules (19%), Tablets (8%)
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e Multiple sclerosis ® NAUARILLATEA
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e Parkinson disease ° ﬂﬁjﬂ'ﬁﬂum%ﬂﬁu
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iwuni ol KINGDOM : PLANTAE
Division : Magnoliophyta
Class: Magnoliopsida §%
Order : Rosales O
Family : Cannabidanceae %
Genus : Cannabis -

wasidiveIneneansi Cannabis sativa L.ssp. sativa
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RPF1/98%a8 0.072 %
RPF2/V/50 0.110 % 10 17.9
RPF3/uaian L 0.101 % 8 16.0

RPF4/U1989 0.270 % 2.2 17.0
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AYAANN Tea bag paper
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Hempcrete*
Hemp + lime

Designed to build not to smoke

Construction
Carbon negative material
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Hemp seed and oil has been called "Nature’s Perfect Food
for Humanity" a wealth of health for everyone.

3 Protien 20-30% ilsznauane

* oleic %auaz 10-16 oleic acid (Omega 9)
* linoleic acid a0z 50-60 (Omega 6)

* alpha-linoleic %aaaz 20-25 (Omega 3)
 gamma-linolenic acid (GLA) 3aaaz 2-5

* nguamNHu iy vitaminE

n Oil 20-25%
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Summer Hemp Baby Bath Oil
Massage Oil
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Where in the World is Marijuana Legal?

- Legal in some form
| Decriminalized

. Inconsistently enforced
- Hlegal or no data
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States where marijuana is legal

B Legalized recreational and medical marijuana ! Legalized medical marijuana

Recreational

marijuana is legal

in 9 states

Medical marijuana

is legal in
30 states
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fleur femelle

étamines

fleur male

graine grossie

PlL.293. Chanwvre cullive. Cannabis sativa L.
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CANNABINOID
ADVANTAGES OF THC

Tetrahydrocannabinol (THC)

¢ Analgesic effects
is one of the main cannabi-

® Increase in appetite
noids found in the cannabis * Relieves nausea and vomiting
; e Sedative effects
® Reduces spasms and

convulsions

plant. It is responsible for
the majority of the plants
psychoactive properties.
THC was discovered by

Raphael Mechoulam
in 1969.

Tetrahydrocannabinol

RECEPTORS

The THC activates the CB1 and

‘ CB2 receptors throughout the
The therapeutic effects of THC " body, whilst stimulating the
are a result of the agonist activi- h endocannabinoid system. Cu-
ty of the CB1 receptor (present rrently, there is research investi-
in the central nervous system) gating whether is an agonist of
and of the CB2 receptor (pre- GPR55 at small doses and an
sent in the immune system). antagonist at high doses.

Ref : Kalapa clinic



Cannabidiol

AsanAgy lunsyyn

CANNABINOID

Cannabidiol (CBD) is one
of the main components
of the cannabis plant.
Due to it not being
psychoactive and its
multiple properties, it is
one of the components
with the most medicinal
properties.

Cannabidiol is one of the
most studied cannabinoids
so far, it is known that it
can treat multiple patholo-
gies. One of the latest
studies on cannabinoids
indicated that it can

influence blood circulation.

BENEFITS OF CBD

* Anti-inflammatory
* Anticonvulsant

* Antioxidant

* Anxiolytic

* Antitumor

RECEPTORS

CBD affects the SHT1A
receptors, having low affi-
nity for CB receptors. In
addition, it is an antago-
nist of the GPR55 and
GPR8 receptors. By mode-
rating the effects of THC,
a solution with equal per-
centages of CBD and THC
can offer benefits without

any psychoactive effects.

Ref : Kalapa clinic
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=y CANNABIS

& Your Health

—
Cancers '3')
l Fibromyalgia @

(#f ) ADHD

Q Depression

Q Anxiety
® (%) OCD

Arthritis _,M "”l{
Diabetes gﬂ “\“ (
HIV/ AIDS [& “\ X

/ AIDS _'5/1 \ -
Chronic Pain @

Cannabis contains at least
85 known cannabinoids.

OH
Many are known to have ‘ s . A MA“"“ANA
medical value. S presented by: QR INFOGRAPHICS!

—

\ o /W @ Epilepsy
I @ Alzheimer's
@ Brain Damage
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CANNAINS for HEALTHY LIFE
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TERPENES FOUND [N CADNAES

BET A

A-PINENE LINALOOL CARYODPHYLLENE MYRCENE LIMONENE
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ARTECINFLANNATORY ANESTRETIC ARTI-INFLANNATEYY CONTRIBUTES TO FREATE ACID MEFLUX
— SEOATIVE LOFECTY O# o

FRONCHDDILATON ANTI-CONYULEANT ANALGESIL STRONG INDICAS ANTI-ARRIRTYY
ABE NEiNOAY ANALRESIC 21 . .:'éf.;i: u:. 11 SLEEP AlD ANTIDEPRESSANT
ARTI-BACTERIAL ARTI-ANXIETY WESCLE BELAXANT
olhve lound » also Yound » ehwo Yeound '
pine npedien levendeor hops
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image: Edibles Magazine



ALPHA-PINENE
TERPENE PROFILE

This infographic is brought toyou by MONQ in an effort te educate youabout the

benefits of aromatherapy. No ¢laims are being made about MONQproducts

PREN 5 <
&

WHAT IS A“TERPENE"?
Terpenes encompass a class of
naturally occurring hydrocarbons
in plants and animals.

|I ALL ABOUT ALPHA-PINENE

Chemical formula: C10H16

Molar mass: 136.23 g/mol

Melting point: -62°C (-79.6°F; 211.2 K)
Boiling Point: 155°C (313.2°F; 428.2 K)

THE BENEFITS INCLUDE...

Protects Organ Systems +
Has been found to have protective effects |- ‘
on the pancreas and lungs. M

b Acts as an Antibacterial
Has been found to be toxic to certain
bacteria, including Staphylococcus aureus,
and Streptococcus pneumoniae

Allu JU TPLULULLUD pricurnivinuc

Boosts Memory o
Could act as a supplement to help with Z\

conditions associated with memory loss. —

& Improves
( Respiratory Function

Itis a powerful bronchodilator 5
and is also highly bioavailable. .,

Repels Insects
The odor deters insects y

and reduces the frequency " 4
and duration of insect attacks. /¥,

+— ALPHA-PINENE IS FOUND IN —..'

Coniferous Trees Eucalyptus

N 7
> g

Rosemary Frankincense
SR '
by
N Ironwort Juniper Berry Wild Orange -

89
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N158NAE1S THC way CBD NNl

Rick Simpson Qil (RSO)




Rick Simpson Qil (RSO)

% Cannabis indica @ unanineLile
> THC : 90%
> (CBD : 2-6%




Rick Simpson Qil

AanLALNALe 500 nSU (ARLe1lu/Adesn)

4

WLNlU 99% Isopropyl alcohol WK 3 W1

4

N3834N1N98N
UNYUNYA 105 °C

Rick Simpson Oil (RSO)

® 5311¥ alcohol
® Decarboxylation

Wasu THCA— THC
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Treatments

Range 60" - 125%  Range 1400 - 257

120°c 248° f

Range 80" - 135% | Range 176" - 2757

130°c 266°f

Range 1007 - 145°c | Range 212°- 293

140°c 284°f

Tetrahydrocannabiool

THCA

Acld Conversion

Cannabidiol

CBDA

Acld Conversion

Cannabichromene

CBCA

Acld Conversion

o 30 mi C Ove: 3
1) Requires 38 mins. in the oven Cannabigerol

CBG

( Converted CRGA )

2) When caten raw (unkcated )
» Anti-dnflammatory, t
» Anti-eplileptic, and
# Auti-proliferic

1) Requires 64 mins. in the oven| B—Cnl’\'oph\'llent
2) When caten raw (unheated:) . i

# Auti-proliferic, und
# Anti-inflammatory. = yisel Funurs

»Not fully ducidated Dhuriag CHD coversoa

1) Requires 68 mins. in the oven ‘B‘si(osleml
2) When cuten row (umh cared)
# Anti-bucterial, and
» Antl-fungal,
#Not fully docidared

S ivtad Vopomn
During CHC conyerdon

Conversion occurs while curing
» Anti-dnflammutory,
» Annlgesic, Antl-bacteriul
» Anti-fungul, Bene stim.,
»und Antl-proliferic

Anti-muolarial,
Cyteprotective, and
Antl-inflammatory.

Incremives CAD, and CBN comtentt.

Anti-inflammatory, and
Sa-reductase [nhibitor.

Increaves CBC, and CBE content

Boil Point 157"  Boil Point 3157

155 ¢| 3115k

Tetrabydrocannabinol

THC

Antidnflammatory,
Apetite stimulant,

” *a-pinene
=

# Anti-emetic,

»

»

Antl-proliferic, and Liuyrine Weds

With CHD, treats MRSA,
Anti-inflammatory, Bene
stimulang, Anti-bietic,
Bronchedilator. and

Deltu 9 (A9) Anti-oxidant Anti-neoplustic
- » Most conditions listed, 4 ’ Analgesic, Antl-bletic,
: 207 - 3% Cannabidiol myrcene
Suage (¥ A Runee I -0 s excluding the follewing: B. o f Anti-mutagenie, and
165° 329°f CBD  sutimenas aylome lady  Antiintammatery.
C Excludes A8 :%ﬁ;x‘:' +A-3-carene Anti-inflammatory.
Boil Point 177" | Boil Point 3517 | Tetrahyd binol z;:;:m i - mdzllmdu ﬂ:.ncnlyptol Bloed blood flow stimulunt.
THC ffom Hetiew “+ limonene Anti-depressant, & Agonist.
1 7 50 C 3 47 Of ;:::g';:‘:h":" +p-cymene Anti-blotic, £ Anti-candidal
Delta 8 (AS) > xnd ARI-emetic. +apigenin Estrogenic, & Anxlolytic.
Boil Point 185 | Boil Point 3657 | Comnabioa  CHNinmeres witt depeiomied |+ cannaflavin A ppelra
1 850C | 3650f CBN » Antlspusmedic, Aigliutinie s leds
# Antidnsomnia, und Nesan L T gu s 21tu Pending device lemperature erver.
THC degradation > Analgeric.
" | : CBE increaves with the prolosped |+ linalool Sedative, Anti-depressant,
- Theory ~Theory|  Cannabichaia inaloo
Boll Point - Theory Boll Point - Theory anna b b e | ool B R ety
0 0 CBE Likeiy to contain camnabinoids other g 11‘.',’/1.’1.'1/“‘ sedds potentiuter (like limonene )
C than CAE. Intowdod 10 show the th 1 v it
CBD degrudation g aximum medicinal temperature.
High Benrene Level High Bearene Level | Hydroeatbons ~ WARNING MIM'&:AM
205°% 401°f | Benzene e i .
* Aveid yapeurs mﬁ"’”‘”‘ Antibdade.
Boil Point < 220°c Boil Point < 428'f fetrabydrocannabivaria ~ i*.'l'_:;‘l:" AwlTHE. |+ a-terpineol iativs At basic
»~ . ~ N
2200 | 4 2 80f THC V » Anti-dinbetic, uule= Juyyur  Anti-mularial
» Anerectie, and
C Riecks THC :!Iom stimulant. Ty 00 0 Redice foxine by consiening
Boil Point 220°c | Boil Point 428°f | Canaabichromene ’4:"::3';‘":;""- +pulegone Sedative, ind Antl-pyredle
»~An ncte .
0 0 C BC » Bane stimulant, + qnercelin Antl-mutipendc,
2 2 0 C 42 8 » Anti-dnfllammatory, Anti-viral, Antl-oxidant,
Includes THCV #und Annlgesic TUUEE = SUPr il Anti-neoplastic.

Quick Reference MQuick Reference !

Aedical Chart - Vipourizer Cannabinoid Temperature Dial” £ 2014,

Virtually Real Applications

Molecular Distillation

95
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Supercritical Fluid Extraction (SFE)

Plant material (Leaves and Buds)

4

Extraction vessel : 60°C gy 250 bar

4

Seperating vessel (packed with adsorbent)

4

Collecting vessel : 45°C wag 60-75 bar

4

Collecting vessel : 20°C wag 50 bar

Cannabinoid
Terpene

Other phytochemical
Cannabinoid

Terpene

Cannabinoid

Cannabinoid (wax)




Supercritical Fluid Extraction (SFE)

Dewaxing — aa18 Cannabinoid (wax) A28 cold ethanol

Decarboxylation — gaunniuinndi 100 - 180°C

THCA THC
’ s o O &+

| CBDA | CBD

’/\\ Mo A, on
\//L%//‘\)i\¢ + | \\/j‘.g\ +
) YWY Vg Vo VAN Ano” AN

https://www.massroots.com/news/cannabis-research-cannabinoids/



Supercritical Fluid Extraction (SFE)
i 1
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Supercritical Fluid Extraction (SFE)

a9y United States
12) Patent Application Publication () Pub. No.: US 2014/0248379 A1

Mueller (43) Pub. Date: Sep. 4, 2014
(54) PROCESS FOR PRODUCING AN EXTRACT (30) Foreign Application Priority Data
CONTAINING TETRAHYDROCANNABINOL
AND CANNABIDIOL FROM CANNABIS Oct. 17,2000 (DE) ..ccccvvnnvnnisicnssnnsiiinnnss 10051427.8
PLANT MATERIAL, AND CANNABIS )
EXTRACTS Publication Classification

Accepted Manuscript

Title: Supercritical carbon dioxide extraction of cannabinoids
from Cannabis sativa L. plant material

Authors: Laura J. Rovetto, Niccolo V. Aieta

PII: S0896-8446(17)30190-0
DOI: http://dx.doi.org/doi:10.1016/j.supflu.2017.03.014
Reference: SUPFLU 3883
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Screw Press




Screw Press

AanLALNALe 500 nSU (ARLe1lu/Adesn)

4

WLNlU 99% Isopropyl alcohol WK 3 W1

4

NIBININBJN

4

Y o a 3 —
yitoamafi 105 °C Wagu THCA— THC

4

Rick Simpson Oil (RSO)

® 51918 alcohol

® Decarboxylation
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Herb and Thai Tradition Medicine Development Division

£, h

fiag 117 91A"3 Biotec Pilot Plant wieUfjiAnnsi 1

gnenuIngIeansussnalng a.nvaleSu 0.Aaeamntls

9.AABINA 2.UNUFIH 12120
nsann/Insans : 02-564-7889

E-mail : tdc.dtam@Hotmail.com




