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A Study on the Potency and Stability of the Cream Containing Cannabidiol Extracted
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HPLCE ©]§slo] 2 & 12 = 5ot Ad W CBDY| & Wshks Rlgh A3, &0 w2 HAagke] 2jolg
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W3S 2215t 9ict. CBDE FF oJekE 9 Ao A& Al 2=o| up2 CBDY] ¥7} ¢ o3} =
nEgh Aol s Eojof I Ao R wrkEct,
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Abstract: In this study, the stability of cream containing 1% of cannabidiol (CBD) with more than 99% extracted from
domestic Cannabis sativa was evaluated. The pH, hardness, content, and chromaticity were measured at intervals of 2
weeks under storage conditions for each temperature for 12 weeks (4 °C, 25 °C, 37 °C, and 45 °C). The pH of the experimental
group containing 1% of CBD tended to decrease more than that of the control group. As a result of measuring the change
in the content of CBD in the cream under each temperature for 12 weeks using HPLC, the difference in the amount
of decrement according to temperature was confirmed. It was confirmed that as a result of measuring the chromaticity
using color difference meter, the yellowness of the cream containing CBD increased according to the increase by the
storage period and temperature compared to the control group. From the above results, it was confirmed that the content
decrease and color change according to the temperature of the pH 5 ~ 6 cream formulation containing CBD. When CBD
is applied to medicine and cosmetic formulations in the future, it is considered that research and development should
be conducted in consideration of the change in the quantity and physicochemical quality of CBD under the temperature.
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2018 | vt =AW WA o= A Camabis sativa L)7}
LHSEAL vl AR Sof|A O)7g thnkE S1-8shHA A
Lt B 5 ofe] =7kolA] diat oAl ekekeEar QIE1].

2018 | =fjollx e o= thul S} Heto] Hhojy]
AL, 2 off mjeli wejo] wet HE 7ol St
o tuprk ARG SJeREe] 4=¢fol Zhssizlck 2019 3
HRE= 3] 9 Gt 27t AN B4 o ® s 9
oFF TS UT A Ao 5% 2 oA Awtt
o] glthaL kst gk AAME AlEsto] T ¢
oW S 3] dpojoRE AlEE Falf vt A& oJoF
FQ oS AE e = A =k

2022 @ =) mleRs e WE Al 2 £ 4 SolA] tivt
WA HE S Ak qlan, fokeh thaat ¢tk

ot 71 A, el T T RIS URE Slo] Al
H BE RS E A st 38k S 8 A
Fhoke S B SAARREL ORI of7)A 318t
% sPgEol A9-tetrahydrocannabinol (THC), cannabinol
(CBN), cannabidiol (CBD) 3 7}4] “gxolth. ik thmz9]
AL B B st dinfze] £719F 1 AR At
3 itk o] F AES Bl dinfEsAl=RE 53t A
LAS SR 3 AlEYRRE dY] AR QIH2].

oK Cannabis sativa L= 4t Tlo]l &5h= AHER 23}
S g dhels 71l & At duks 4118 4
o} felsulz T 5 glon] i A W 8=
of) #jol7} ek FIm wFEAIA E2] THC 03% of5}o)
tiap AlE= 22bdo] Qe niEshuet Shdsl v A
A8 A= o gk dimpol szghEo] Sl ThH|ieo]
T /g & CBD= $H71Ho] glar Adw/das 5
3k &, 7L Y 5 B o
Utk sfielofd= CBDE E-85f0] ool Azao], =7 A
POz ofe] 71K GJeREEe] EAlEe] = ARolti3].

OJokE Ul SHFoA] FARL] P ERI v F
f3sitk CBD&= pH, 2% 9 33 Ad=oA] SHgAdo] &
PHSIIAL ofg] oA a7fEAL QIH3-5]. & dtell
Al HRFRE FRE] TEt Sl ATt B
P uts QksolA Aufstar, Aule il vl
oA 2UA fAl FEEAE o8] & F &=
9%z “gAIEl CBD7} 9hi-dl 7o) AR Hd/dE 87t
slick BrRHRC 2= pH, A, % A (color difference)
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21. 77| % Ale}
pHU|E|(SavenCompact  S220 Model, Mettler Toledo,
Switzerland), 74%=A(RTC-3002D, RheoTech, Japan), high
performance liquid chromatography (HPLC, Agilent 1200 Infinity
System, Agilent, USA), +-3=A17(CM3600A, Konica Minolta,
Japan), ZJASAGZ7FX|SFE General Specifications of Pilot
and Product Scale, Phos-Entech, Korea), A|2E 45t ke
Z(IR-154 Cooled Tncubator, PHCbi, Japan) 7]7]2 A+&35
t}. HPLC EA8ul2 formic acid (Dagjung Chemicals &
Metals, Korea), acetonitrile (Avantor, USA)S ARE-315cE A
SHAS 9151 FEE CBD (Cayman Chemical, USA), A
9-THC (Cayman Chemical, USA)E AME-3}91C(Figure 1)

2.2. Cannabidiol (CBD) &&

2 Aol ARERE dinks SUR(EASEE ¢S

Korea) 0.2 7% A19H4 FI32 AIRMIET ARollA Al

H HES ARESIITE A diup Ymleg a4

T 2 $A 2EMOR FEIN 2 F A
H

FHE Flo] Qojal 9% ol £w0] (BDS AlFiko}

2.3. CBD =ZE9| M=

QP4 B71oll AF§E CBDY HPLC A 551o]
S5 9w ool AUE Bl F AT B/1E 9]
3 Al AEHCBD cream)®] g U1 Table 17} 2
o 2o o7 G H43pp] 98] CBD 1%k 7hE
gejrlzelsajolZelielol= %S el slo] 7kes}
of el %, 45 Collx] Fusto] Axslgic. 2= A4

Figure 1. The chemical structures of cannabidiol and
A9-tetrahydrocannabinol. (A: CBD, B: THC)
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Table 1. Formulation of Cream Containing 1% CBD

315

Content (%)

Trade name Ingredient name
Control cream CBD cream
D.I water Water 55.2 54.2
Glycerin Glycerin 13 13
Activonol-BG Butylene glycol 5 5
e S o Plne bl G Ol e S ey
A-Leen 8 Caprylyl glycol 0.3 0.3
Keltrol F Xanthan gum 0.1 0.1
Mpyritol 318 Caprylic/Capric Triglyceride 15 15
DOWSIL™ 200 Fluid 10 cst. Dimethicone 1 1
Lanette O Cetearyl alcohol 3 3
Palmac-18 Stearic acid 1 1
Dermofeel NC Polyglyceryl-3 distearate, Glyceryl stearate citrate 3 3
GMS 205 Glyceryl stearate SE 1 1
CBD isolate Cannabidiol (Canmabis sativa 1.) - 1
Aristoflex AVC Ammonium acryloyldimethyl taurate/vp copolymer 0.4 0.4
Zo|| wk= CBDQ] AfEA] W Az &ole ¢lstod, A Table 2. HPLC Solvent System Program
= A% S 3 HPLCE $3) CBD S7e] et Time (min)  Mobile phase A°  Mobile phase B
CBD 3Fds RISkt ti=w(control cream)> “5Ugt 30 70
o3} vlgollA] CBDE FYsHA| ¢ar Alxstoick 30 70
12 23 77
2.4, CBD T2l gy Eut & 2 23 77
2o WE PAde B7Isk] ffall QlsHlolEl Ui 22 30 70
w24 7C, 25 C, 37 C, 45 C2 ARl Al = 26 30 70

T 12 F B9F st AEe sk AR
9F2 3 7702 pH, %, CBD % THC ¥ Aws
ok BE AR 3 8 Zgole] Bagke B

G

mAU

25 MC-=X
12 % Zot 32e ey ARkzAd C, 25 C, 37 C, L
45 C)2] <lspulolelel] HslHA 2 = 7HHoR B -
WA olgsle] NS ZAslck 245 ZES hunter
color 7t L (), a (AMm:), b (M= LERfSIT:
ANZ}= hunter’s color difference formulaS- o]-85t0] 2=
ERESE BEC LEEU DRI LT S

mAU

mAU

A HPLCEAE Sl =3=IT7). A8 2

'“Retent\-'ion t |me

“Retention time

" Retention time

*0.1% Formic acid in water, 70.1% Formic acid in acetonitrile

CBD

THC

CBD cream

HL Cjg column (Luna Cig(2) column 150 x 4.60 mm id, 3 pm Figure 2. Chromatograms of CBD, THC and CBD cream.
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particle size, Phenomenex, USA)& ARE3ISICE A 2k
28 C& 4, #5452 1.2 mUmin, AlE+= 54L& Y511
o} AR AJHE0] &L diode array detector (DAD)S ARE-3}
o] 220 nmojjA] A8 o]F4 A= 0.1% formic acid <=
o, o] EAF B formic acid $-- acetonitrile-S ARE-SF1,
Table 20412} ZFo] gradient 2710 2 EASIGICE e
FEgN o vk Ao ZF wauds Fef A
A Adstal, Al=ef g CBD Y THCY] 3tk 2Hd
E HFAE olgsto] Agsigick CBD, THC, CBD =39
A=2utE 15 Figure 20 LERHS{C

2.7. SAXz

e AT Aie 24 3 719 SRl Ao ¥
(mean) + ¥FHX](standard deviation, SD)= LERJ ST
At 7t Btk FAR 7242 grahpad prism (Ver. 6,
Sandiego, USA)Z ©0]8-8} Tukey testol] 2J&f AHA3} .0,
p <005 o, §2JQl Zjo|E YRSk

>

3. Zut & &
3.1, 25 OBD 20| pH Y AT

12% ot e Aa=A@ C, 25 C, 37 C, 45 C)o)
A A 8 o] pH HBkE 2ASTK Table 3). o)
230] Z7] pHi B3t 5270la, MY 7] pil
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© Tpeed 6 cmfmin, 25 C Wl AP0 Sayeiolct
(Table 4). 7] 27 A] A8 thst o] Bw7k 20
of W) SRlEiglck 710k A XIS Selsh] 91 12
% 9h2 % 77oR ny ARe] JEE SISkt
29 Alo] AT stearic acid] YO UFE X
23 W ARk 2700) A% ASHEI oF 2 7 5
o £ABE BB o} Foh A 7Kl wE 7
= gt gicka BeEglc

32 2% CBD 39| &l Hst

2 AFgRUoA 12 F 5ot 2 = HHes AT
] CBD e JoFaAstaithFigure 3). Al 2%~ CBD
O] P 1.01%2 ZRIF|QITE 4 Colli= A3 7HA]
4 F7IA] ol AA| WA §9kaL 6 Feof 5% gt
12 F7A fAEA 25 Collde 4 F71] Fegol
A HHEEA] AL 6 ol 4% ARt 5 12 A FA
Ejlek 37 Collki= 4 F71A] 6%, 12 F7H] & 10% 2t
23150k 45 CollA= 2 ol 11% 23S Helow, 10
FTHA] QAT 12 Foll E 15% AAasieieh A8 o
Tolxet o] FUTE Al &ARE THCS] peaks= Al
Aot K= AlRoA HEEA BRUATHS]

7] CBD i At F-oflA CBD= AF 671 =41

o

{

Table 3. pH Values of Control Cream and CBD Cream Containing 1% Cannabidiol Stored at Various Temperature

Storage temperature condition

Period
4°C 25°C 37°C 45°C

0 weeks 5.27 + 0.01 5.27 £ 0.01 5.27 + 0.01 5.27 £ 0.01
Control Cream pH

12 weeks 5.20 + 0.02 5.23 + 0.03 5.20 £+ 0.02 5.21 £ 0.08

0 weeks 5.63 £ 0.02 5.63 + 0.02 5.63 + 0.02 5.63 £ 0.02
CBD Cream pH

12 weeks 5.28 + 0.03 5.29 £ 0.01 5.53 £ 0.07 5.48 + 0.05

Table 4. Hardness Values of Control Cream and CBD Cream Containing 1% Cannabidiol Stored at Room Temperature

Storage period (weeks)

0 2 6 8 10 12
Control cream hardness (gf) 95 + 0.6 109 + 2.1 105 £ 1.8 105 £ 0.6 104 + 3.0 106 + 2.1 105 + 2.1
CBD cream hardness (gf) 75 +£ 2.5 84 + 1.5 85 + 0.6 84 + 35 86 + 2.1 88 + 1.5 87 + 1.0

o) &k 8h -5t 38) %), A48E Al 4 5, 2022
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3 weh clopet AR AV Rl AEEL BRI 4 Ik
_ ot - ] ohel ol A4S S8l THC e 24l & 23t &
- o] CBD?] Hafjol| wle} THC7L HAEA] = A28 2ol
& el -~ 4T o A3 2 7S FSl 21 APl 28 CBD:=
- &0 AR RS e SHld 4 9ok
P
. . . . . . ) 3.3 EEI:ﬁ CBD ELE|0| AR
. T BRRUAS olgelel Mg U el MEE 1
Figure 3. CBD concentration changes of 1% CBD cream at T B2 5 SR SAsle] Agle] Mies vl
various temperature conditions for 12 weeks. (Table 5, 6). T2 1= APzl A=rk S| W
Table 5. Chromaticity Values of CBD Cream Containing 1% Cannabidiol Stored at Various Temperature Condition
Temper ature  Chromaticity Storage period (weeks)
0 2 4 6 8 10 12
L* 92.43 92.66 94.14 94.11 94.09 94.03 94.12
4 °C a* -0.53 -0.56 -0.60 -0.67 -0.66 -0.68 -0.71
b* 0.52 0.57 1.35 1.51 1.66 1.77 1.86
L* 92.43 94.08 93.92 93.95 93.37 93.19 93.25
25 °C a* -0.53 -0.71 -0.86 -1.24 -0.62 -0.61 -0.54
b* 0.52 1.78 2.40 3.80 2.84 3.00 3.14
L* 92.43 92.66 92.99 91.93 91.83 91.49 89.45
37 °C a* -0.53 -1.65 -2.04 -2.00 -1.86 -1.92 -2.26
b* 0.52 5.30 9.16 11.69 11.89 13.12 14.25
L* 92.43 90.65 90.13 89.66 88.99 88.02 89.04
45 °C a* -0.53 -2.60 -2.48 -2.39 -2.31 -2.54 -2.51
b* 0.52 12.94 13.91 14.84 15.46 17.39 20.89
Table 6. Chromaticity Values of CBD Cream Stored at Various Temperature Condition
.. Storage period (weeks)
Temper ature  Chromaticity
0 2 4 6 8 10 12
L* 93.74 94.66 94.27 93.97 93.85 93.89 93.92
4 °C a* -0.47 -0.44 -0.45 -0.48 -0.46 -0.47 -0.47
b* 0.57 0.68 0.67 0.61 0.70 0.70 0.68
L* 93.74 93.95 93.71 93.55 93.67 93.59 93.67
25 °C a* -0.47 -0.45 -0.44 -0.44 -0.44 -0.44 -0.44
b* 0.57 0.50 0.50 0.50 0.48 0.46 0.48
L* 93.74 94.53 94.03 93.13 93.28 93.00 92.71
37 °C a* -0.47 -0.44 -0.48 -0.55 -0.57 -0.61 -0.63
b* 0.57 0.91 0.98 1.26 1.33 1.41 1.59
L* 93.74 94.44 93.74 90.84 90.36 90.25 88.94
45 °C a* -0.47 -0.48 -0.55 -1.07 -1.10 -0.98 -0.91
b* 0.57 1.14 1.36 2.69 2.71 2.73 3.01
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Figure 4. Color differences of sample containing 1% CBD and control cream stored at various
temperature conditions. (A: 4 °C, B: 25 °C, C: 37 °C, D: 45 °C)
ohA] 9ko-S oF 4= gloirk Hhe AW 37 C a5 Tl CBD T A%, M-S 2slo] obgAS BrKIc
A BEEp)t A SIStk Bk ZIRE 0L 3T Col Aldat o] p A% AolE Hlom, 2u
+ 530, 9.16, 11.69, 11.89, 13.12, 14255 A3} 7|7te] B]d| 9 717 2204 Frejuleh |k dojubA] it 27
alo] 7k AEE UERHSAL 45 Collas 1294, A S0 AEEE tiatoll Hls| &% kS
13.91, 14.84, 15.46, 17.39, 20.892 FA Z7kS & 4= 9} Hyom ALHI= 374 dojulx] eeith HPLCE &
otk 4 C 925 Colqm 2 42 Wshalis okaey o Aol Lwrt S/l CBDO) Ffo]
ARIO] A 2RI S SRlsIgcE L5 i 4TS Bl 4 C, 25 ColA oigte] Zhaghe WMol
AR Fole] AFLL 1% A8 A AME 7 ~ 3 37 T 945 ol 7hao] Z7Ksleick dell ©Je CBD
Yol Falo= wislo] B A1 oat 4= Sloick of o7} Aol 45 CollA] 12 5 o] oF 15% P
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UehfolckFigue 4. TRIZE B 4 T, 25 Colidis Al (BDE BE Lmolld Paow waes AL skig 4
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