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6306139 : Narueporn Wongwises
Thesis Title : Development of Skincare Product with Cannabis (Cannabis Sativa

Lsubsp. Sativa) Extract in Alpha-Gel Form

Program : Master of Science in Oriental Medicine

Thesis Advisor : Dr. Nanthaphong Khamthong

Thesis co-Advisor : Asst.Prof.Prasan Tangyuenyongwatana, Ph.D.
Abstract

The objectives of this research were to develop and to study the stability of the formulation
of a skincare product containing canndbidiol (CBD) extract from cannabis (Cannabis sativa L.subsp.
sativa) in the form of alpha-gel. In this study, 99% pure cannabidiol at 6%w/w in crystalline form was
used as the active ingredient for the emulsion preparation. The humectant, squalane, glycerin and PPG-
24-glycereth-24 were varied to find a suitable formula. Subsequently, the stability testing of the
products under accelerated conditions, the Freeze-Thaw cycle method was tested with storage
condition at 5°C and 50°C for every 24 hours for 4 cycles. Then, the chemical and physical properties
were tested by measuring pH and Cannabidiol content using a pH meter and HPLC technique for
chemical properties testing. For physical properties, viscometer and sensory tests were used to observe

the product.

In this research, Cannabidiol was found to combine well in all formulations in the form of
alpha gel. The concentration of the moisturizing substances including squalene, glycerin and PPG-24-
glycereth-24, affects the physical properties of the product. The most suitable amount of substance in
this experiment was the formula with 15% squalane, 7.50% glycerin and 2.50% PPG-24-glycereth-24
as the product has good stability with white smooth creamy texture and appropriate viscosity which
adheres well to the skin without feeling too heavy on the skin.

(Total 71 pages)

Keywords: Emulsion, Alpha Gel, Cannabidiol, Glycerin, PPG-24-Glycereth-24
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11: Maccarrone & Agro, 2003
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11: Maccarrone & Agro, 2003
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a o a @
2114 szuvnalneulauauuiiuess uagiimiid

Aa v & 1 ~ 1A 1 A I 1 ~ o
w’muuﬂumumGmiyfnqﬂmm5NmmuaqmﬂnJumuwﬂﬂﬂqummzmaiu

=2 o YA [ Y Y a n’g‘; = ]
damldianuadusudeunin lasszuuna lneulaauiiuesanuiaiugielunis

o a Ly a a 4 a o 1
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v Y
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9 ]
Kinase Pathway TAgMsIUEINITINNIIUIUVD Keratinocyte (Sheriff, Lin, Dubin, & Khorasani,

2019)
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NINIA

Nu1: 11995 ATHHISNaTY, 2562

A A =} o a A A % (%
AITNN 2.3 i?ﬂﬂfﬂlll’t’]ﬂsluﬂ§$L‘Vlﬁﬁ1'ﬁf§m115ﬂ?ﬂigmﬂ‘ﬂllﬂﬁﬂ’t’)ﬂi?ﬂﬂ)”t’)ﬂifgﬁlﬁ LHAagNWYBI

ponunmsanaalyd Iny

5§ (states) Limited  J¥manisunng WiiioFumnms
medical (Medical) (Recreational)

a1aM (Alaska) - Yes (1998) Yes (2014)

1105 1% (Arizona) - Yes (2010) No

215 AUYD (Arkansas) - Yes (2016) No
unanesitie(California) - Yes (1996) Yes (2016)
TnTas11a (Colorado) - Yes (2000) Yes (2012)
Wao3a (Florida) Yes (2014)  Yes (2016) No

loanTs (Idaho) No No No

14U (Maine) - Yes (1999) Yes (2016)
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Lmamcywm‘f (Massachusetts) - Yes (2012) Yes (2016)
UBNU (Michigan) - Yes (2008) Yes (2018)
Hagaxalil (Mississippi) Yes (2014) No No
ua i]fi (Missouri) Yes (2014) Yes (2018) No
UDULNUT (Montana) - Yes (2004) No
1ULUIa N1 (Nebraska) No NO No
11191 (Nevada) - YES (2000) Yes (2016)
ua%wmiﬂm (North Dakota) - Yes (2016) No
To'laTe (Ohio) - Yes (2016) No
Tena11au1 (Oklahoma) - Yes (2018) No
203NOU (Oregon) - Yes (1998) Yes (2014)
11111 1AM (South Dakota) — No NO No
gn1¥ (Utah) Yes (2014)  Yes (2018) No
VDFIAU (Washington) - Yes (1998) Yes (2012)
RYGHE (Wyoming) Yes (2015) No No

W Orenstein & Glantz, 2020
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. @ o I . . a
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5UN 2.7 UAAINNNANNINGABANAATUDIAUAYFI LAz ATy
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137: McPartland, 2017

{ 1 4 o v
g'ﬂﬁ 2.8 L!ﬁﬂ\‘lﬂ'ﬂﬁJﬁN“ﬂNWf}ﬂ‘]&lﬂ'lﬁﬁﬁ“llf]\‘]gl}uﬂﬂlu‘]ﬂ LagnNYB

11: McPartland & Guy, 2017

2.1.2.4 Quanlamani

v
=)

P o A 2 < ' a s~

pantlszneuranvesiyaszpaiuaisdsznoulunguuauniuesd U
I 4 @ 1

aydluesnsznoundn laun wan1-9-in

v 3 o o w
Tassafrananitluansimestu (Terpene) Ja13dn
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Figure 2. Schematic representation of LGN. a: a-gel bilayer, b:
Figure 1. Schematic representation of the inter-lamellar water, a+b: Ly phase, ¢: hydrated crystal of fatty
unit structure of o-gel and Ly phase. alcohol, d: bulk water phase, e: oil phase, based on Ref-2,
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Liquid crystal Alpha-Gel

Ueeess | qq1

Even though they have the same mille-feuille structure, the alpha gel structure is harder than
the liquid crystal. Therefore, the alpha gel structure prevents water from escaping and provides
agnmst y(le_l (rjefreshmg feeling without any unpleasant stickiness, as if there is a veil of water
when applied.

U 2,15 amuaaslnseadeues -Gel WfSouriounuInsed3 191D Liquid Crystal

17: Nikkol Chemicals, nd.
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Cetyl Phosphate (Ci6H3s04P) NIKKO CHEMICALS
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Squalane (CsoHs2) Namsiang Group
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asd ﬁ’ﬂﬁ’ﬂlu"‘m R&B Food Supply Public Company Limited
Distilled water
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3.2.5 M3AsIAsIEHaIsUegumwlugas mmmaiin High Liquid Performance
Chromatography (HPLC)
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INCI name ans3 (wt%)
1 2 3 4 5
Part A
Cetyl Phosphate 0.70 0.70 0.70 0.70 0.70
Batyl Alcohol 0.50 0.50 0.50 0.50 0.50
Cetyl Alcohol 1.5 1.5 1.5 1.5 1.5
Squalane 5.00 10.00 15.00 20.00 25.00

Dimethicone 3.00 3.00 3.00 3.00 3.00
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Part B
Cannabidiol 0.30 0.30 0.30 0.30
Arginine 0.35 0.35 0.35 0.35
Glycerin 7.5 7.5 7.5 7.5
PPG-24-Glycereth-24 7.5 7.5 2.5 7.5
Butylene Glycol 5.00 5.00 5.00 5.00
Betaine 0.50 0.50 0.50 0.50
Phenoxyethanol 0.40 0.40 0.40 0.40
Part C
Carbomer 0.30 0.30 0.30 0.30
Distilled water g.s. 100 g.s. 100 g.s. 100 g.s. 100
Total 100.00

v Y H
M139% 3.3 daunanvessuaIneNaty Uuuusarhwaluruaeun 2

INCI name ans (wt%)
1 2 3 4 5
Part A
Cetyl Phosphate 0.70 0.70 0.70 0.70 0.70
Batyl Alcohol 0.50 0.50 0.50 0.50 0.50
Cetyl Alcohol 1.5 1.5 1.5 1.5 1.5
Squalane X X X X X
Dimethicone 3.00 3.00 3.00 3.00 3.00
Part B
Cannabidiol 0.30 0.30 0.30 0.30 0.30
Arginine 0.35 0.35 0.35 0.35 0.35
Glycerin 7.00 7.25 7.5 7.75 8.00
PPG-24-Glycereth-24 3.00 2.75 2.5 2.25 2.00
Butylene Glycol 5.00 5.00 5.00 5.00 5.00
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Betaine 0.50 0.50 0.50 0.50 0.50

Phenoxyethanol 0.40 0.40 0.40 0.40 0.40
Part C

Carbomer 0.30 0.30 0.30 0.30 0.30

Distilled water g.s. 100 g.s. 100 g.s. 100 g.s. 100 g.s. 100

Total 100.00
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M3190 4.3 MsuaaImsfSeuMeudnEaENMINENN LaLANAMINATOUAINAIAIAIYIT Freeze-Thaw Cycle MATUABUT 2

Sample  Physical/Chemical Zero Cycle 1" Cycle 2ndCycle 3rdCycle 4thCycle
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1 Appearance HOATNAZIDIATT  IHBATNAZIDIATT  HBATNAZIDIANT  UBATNAZIDIANT  UOATNAZIDAN
v a3 d’) = v g dy = [V~ dy =\ v a3 j’ = v a3 g =
nuluiie@e) AUt uiio@en STSIGIGTR AUt uiie@e) nuluiie@en
pH 5.29 5.22 5.20 5.18 5.16
= = = = =
Color GARE! a1 av avn v
Transparency HBATNEU HBATUFVD WBATNAVN [HBATNAU DA NAU
Viscosity ++ Tt Gt RS e
. 2 2 2 = 2
Spread Ability A A Q) A A
.z ' —— .Y .2
Separation Tsivenu Tainensu Tsinensgu Tsinena Tsivena
i‘ ~ = Y dy =4 = Y &’ =) = Y d" ~ = Y i‘ ~ = Y
2 Appearance HOATNAZIDIANT  BATNAZIDIANT  UDASNAZIDIANT  (UBATNAZIDIANT  IUOATNAZIDAN
[~ dy = ] g = v 3 d” = v ] Lg =) v a3 Lg =)
TSI ASTRIC iR RTRICTHE TSI YISTRIC e ARSI e ATRIATSTRIGTE
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=S =} = =S =S
Color avnm Fv1 T3 GERE! v
Transparency RIEGERGARE! ANV HOATNTVIN RTRGERGARE! RIRGERGARE!
Viscosity Ao s s -+ +++
Spread Ability f a a f f
.z .2 .2 .z .z
Separation Tsivenau Tainenau T3inenau Tsivenau Tsivenau
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M1319% 4.3 MT1UEAINSLSsUReUANEULNIMENN LAIANINMTNATOUANVAIAIAIYIT Freeze-Thaw Cycle 1NVUABUTN 2 (7D)

Sample  Physical/Chemical Zero Cycle 1" Cycle 2ndCycle 3 Cycle 4thCycle
i‘ ~ = 9 dy =) = Y dy =) = Y d" ~ = Y i‘ ~ = Y
3 Appearance HOATNAZIDIATT  IHBATNAZIDIATT  HBATNAZIDIANT  UBATNAZIDIANT  UOATNAZIDAN
v a3 d’) = v g dy = [V~ dy =\ v a3 j’ = v a3 g =
nuluiie@e) AUt uiio@en STSIGIGTR AUt uiie@e) nuluiie@en
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. 2 2 2 = 2
Spread Ability A A Q) A A
.z ' —— .Y .2
Separation Tsivenu Tainensu Tsinensgu Tsinena Tsivena
i‘ ~ = Y dy =4 = Y &’ =) = Y d" ~ = Y i‘ ~ = Y
4 Appearance HOATNAZIDIANT  BATNAZIDIANT  UDASNAZIDIANT  (UBATNAZIDIANT  IUOATNAZIDAN
[~ dy = ] dy = v 3 d” = v ] Lg =) v a3 Lg =)
TSI ASTRIC iR RTRICTHE TSI YISTRIC e ARSI e ATRIATSTRIGTE
pH 5.78 5.53 5.38 5.47 5.53
=S =} = =S =S
Color avnm avn avn avnm v
Transparency RIEGERGARE! ANV HOATNTVIN RTRGERGARE! RIRGERGARE!
Viscosity Ao s s -+ +++
Spread Ability f a a f f
.z .2 .2 .z .z
Separation Tsivenau Tainenau T3inenau Tsivenau Tsivenau
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M319% 4.3 MT1UEAINTLSsUReUANEULNIMENN LAZIALINMTNATOUANVAIAIAIYIT Freeze-Thaw Cycle 1NVUABUTN 2 (7D)

Sample  Physical/Chemical Zero Cycle 1" Cycle 2ndCycle 3rdCycle 4" Cycle
i‘ ~ = 9 dy =) = Y dy =) = Y d" ~ = Y i‘ ~ = Y
5 Appearance HoATNazPeAl]  LHeAINAZIDIA  IHDATNAZIDEA  IHeAITNAZDYAIY  IHBATNAZIDEAN
[ d’) 2 [ R] dy = R dy = v 3 j’ = v 3 g =
A uiione? nuduiiome? nuduiione) nuduiieme? Al uiiome?
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Color TU GERR GERE GENE) GERE)
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Viscosity +++ -+ -+ +++ +++
. 2 2 2 = 2
Spread Ability A A Q) A A
.2 — —— L2 L2
Separation Tsivenu Tainensu Tsinensgu Tsinena Tsivena
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