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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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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

374 A7k 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
YHC Safegurd O s dsifo e vt tomists s et 2 2
A-Leen 8 Caprylyl glycol 0.3 0.3
Keltrol F Xanthan gum 0.1 0.1
Myritol 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 (Cannabis sativa L.) - 1
Aristoflex AVC Ammonium acryloyldimethyl taurate/vp copolymer 0.4 0.4
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Cig column (Luna Cig(2) column 150 x 4.60 mm id, 3 um

Table 2. HPLC Solvent System Program

Time (min) Mobile phase A" Mobile phase B
30 70
30 70
12 23 77
22 23 77
22 30 70
26 30 70

"0.1% Formic acid in water, 10.1% Formic acid in acetonitrile

CEBD
=
-
=
"Retent‘ﬁion tin-llé
i THC
= I
-
=
"Retention time
‘ CBD cream
2 .
=
Retention time
Figure 2. Chromatograms of CBD, THC and CBD cream.
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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 527 + 0.01 527 + 0.01 527 + 0.01 527 + 0.01
Control Cream pH

12 weeks 5.20 £ 0.02 5.23 £ 0.03 5.20 £ 0.02 521 + 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 528 + 0.03 529 + 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 £25 84 £ 15 85 £ 0.6 84 + 35 86 + 2.1 8 £ 1.5 87 £ 1.0

) eteldEelal A, A48 Al 4 &, 2022
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Figure 3. CBD concentration changes of 1% CBD cream at
various temperature conditions for 12 weeks.

Table 5. Chromaticity Values of CBD Cream Containing 1% Cannabidiol Stored at Various Temperature Condition

Storage period (weeks)

Temper ature  Chromaticity

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)
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