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Study of capsaicin emulgel on in vitro transdermal permeation, analgesic actions,
and irritation
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Abstract: Objective To prepare capsaicin emulgel and investigate its transdermal delivery ability in vitro, analgesic effect and skin
irritation. Methods The effect of different penetration enhancers on the percutaneous permeation of emulgel in vitro was investigated
by using the modified Franz diffusion cell. The optimal prescription was determined and the transdermal absorption of capsaicin
emulgel was investigated; Analgesic effect was tested by hot plate method; The rabbit skin irritation test was used to evaluate the safety
of capsaicin emulgel. Results Peppermint oil, eucalyptus oil, and azone three kinds of penetration enhancers had no significant effect
on enhancing permeation effect, so the final formulation of the emulgel was optimized without penetration enhancers. In vitro
transdermal test showed that the cumulative permeation quantity of commercially available creams, self-made gels and emulgel was
18.98%, 37.04%, and 54.75%, respectively. In the hot plate method, the inhibitory rates of commercially available creams and high
dose of emulgel after oral administration of 30, 60, and 90 min were 14.07%, 14.49%, 16.81%, 18.63%, 22.50%, and 25.57%. The skin
irritation test results indicated that emulgel has no irritation to the rabbit skin. Conclusion Capsaicin emulgel has good percutaneous
permeability without skin irritation, the middle and high dose of emulgel have good analgesic activity, which will supply evidence for
the selection for the local transdermal formulations of capsaicin.
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Fig.1 HPLC of capsaicin reference substance (A), capsaicin
emulgel (B), blank capsaicin emulgel (C), emulgel receiving

liquid (D), and blank emulgel receiving liquid (E)
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Fig. 2 Percutaneous penetration curve of capsaicin with

peppermint oil as penetration enhancer (n = 3)

—o— 1%
50 4 —o— 3%z
—a— 5%
40 4 —— TARIBF

3 DURMSRARSTIRERBE R SBH% (n=3)
Fig. 3 Percutaneous penetration curve of capsaicin with
eucalyptus oil as penetration enhancer (n = 3)
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Fig. 4 Percutaneous penetration curve of capsaicin with

azone as penetration enhancer (n = 3)
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Fig. 5 Percutaneous permeation profiles of capsaicin from

various vehicles (n = 3)

Ty 8, N 0.08 h, (HIL J, Bt 2 404K, THHL
WM Joiek, 3 Tk, Bl 5 AT{REMARS 24 h
7% R sSied AR, AUBGRIRAA SRR B R
ARHNBREL HRIE 54.75%, RHEALE less
i\@&mmlsﬁ mfuhuw,ﬂ&umL
o E KT AR, RE 5 kR A 0 E S A
Higuchi J7##A 9%, 7§ ﬁlm%zﬂzﬁ 934 K
REVERIET, 5 R Ay, Bk R Z s bl
MR, UL shY BT s kA
2.6 FLEFIXTAAREL/N R A2

HUICR MM/, BT (55£ 1) CHI#MR F,
W5 A HNER IR B (FB /)N BRM 2 2 i b 21 L
SEIR N A]),  1AJRE 30 min A 2 Ik, &R
SBHEIAE 5~30 s /NN E R RET, BUaHk
1) ICR MM/ 50 R, &4 10 K, BEHLD 9 5 4
R A FLRAD, BHMEXTRRA (0.025% 1
BHIRFLE , 0.208 mg/kg), BRAUHRFLI MK &
4 (0.104 mg/kg). F7IEL (0.208 mg/kg) =il
B2 (0.416 mg/kg). Fl 7% Na,S X /N M E
A/NF 2emX2cem, 12h Gk LR, KRG
%2ﬁ,@m6h<%2&%£%%ﬁmﬁmaﬁ
TEEA AT, L 4d. TRIRGHENE 60.
9m1mmmﬁ@ﬁoﬁﬁms%&m%,ﬁ@§
60 s ito LUECER 2T MR AR A, FFRET ¢ ke



)

Chinese Traditional and Herbal Drugs 25 49 % 35 7§ 201844 A

1573 ¢

Kb, SERWE 2. B3R 2 "R S A HAKAA
P, BRI P R E AN TS E
HYIRENR R 25 )5 /N AN TR I (8] R BRI AEL s 5o
FLEALLCEL BERILIER T /)N B R
R AER IR . 7 B UL BRAEAN ]
IS TR R B AL 22 5 K, 20 M AT REBRV/IN BT 52
PEATOR, B I TR AORES, /I BRI B4
U, M S PERRAR, TR R B R
2.7 BERRRIAME SRR

fEREHITE =K 6 A, MEMER -, A& 2.0~
2.4 kg, THCAAEMOEHIEL 9 om’ (IET I
H, BENL N 2 A, b 1 HON R RA (R

G5 1 2 50, 7 1 4R LB BRI R e AT

LRI ERB I (R “#” 78, (R kA
(ERHT 3. 4. 6). 24 hJa, BRI 5
S Jk HL 351 A 0t 7 DX M 2 e LRSI E A et R
A MG BB LI, A 2ETRARIN 6.25 cm?,
B E. W84 h e, B22aliit K
. HHAZ 1R, E8Td. ERRERGYE
1 hy FRRIEERT AR IRG 25 BB 5 1. 24,
48, 72 h RIBR AL H L SRR B 205 ZK b &5
IR R ARG o 42 HE R IR SIS B VT 43 B ) 5K
LB LGHRALREAT RPN ), SR ILE 3. i
3 AT 7L 7006 1E 5 e 3 I R TG )
X AR B AT AR B, (LR Sk Bt P 24
B ] PR S 1 99 2K

®2 HREERELEGIX AAUER R ABRIRND (X L5, n=10)

Table 2 Effect of Capsaicin emulsion on pain of mice in hot plate test (X *s, n = 10)

5 %U%{ 1 T — Y52 5 g U AE /s
(mgkg ) 60 min 90 min 120 min
7 AL — 15.21£3.71 14.16+7.38 12.80+3.25 10.03+3.27
T8 B AL 0.208 12.70£2.72 14.70£2.49 14.49+6.49 16.8143.57"
IR 7L B2 77 0.104 12.56+3.90 13.43+4.84 16.64+4.37 18.63+2.12"
0.208 12.88+3.98 17.34+5.41 18.53+2.87" 22.54+6.77"
0.416 13.59+1.25 18.63+6.60 22.50+4.60"" 255747377

SILRYRERME L "P<<0.05

TP<0.01; SHEHEBINILE L ©P<0.05

"P<0.05 "P<0.01 vs basal pain threshold; “P < 0.05 vs commercial capsaicin cream group

*® 3 FLBGH R BRRIB LIS AR

Table 3 Evaluation of skin irritation degree
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