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Promotion on in vitro percutaneous absorption of trace ginsenoside Rh; using
imidazole type-ionic liquids
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Abstract: Objective To evaluate the in vitro percutaneous absorption profiles of ginsenoside Rh; using ionic liquids [BMIM][CI] as
a novel permeation enhancer and to investigate the mechanism. Methods Mice skin and porcine skin were used as skin model. Oil
acid, isopropyl myristate, and menthol were used as comparing skin enhancers. The solubility of Rh; (with or without enhancer) in
water was measured by shake-flask method. Skin permeation experiment was performed using Franz diffusion cells. Skin structure
change after treatment of [BMIM][CI] was measured by FTIR. Results By comparing with commonly used enhancers, 5%
[BMIM][CI] significantly increased the solubility of Rh; and gave an excellent improvement on the skin penetrability of Rh;. The
FTIR results suggested that [BMIM][CI] accelerated the drug skin permeation by disrupting the lipid bilayer of skin stratum corneum.
Conclusion [BMIM][CI] can serve as a novel skin permeation enhancer, and show a broad application prospect in transdermal drug
delivery system.
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i VAR / (ugmL™h
KR RED 60.70+3.21
5% OA 67.99+6.33
5% IPM 85.441+6.67
5% MT 69.42+5.32
[BMIM][CI] 1% 68.33+£5.91
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Lyt "P<0.05

"P < 0.05 vs control group
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Fig.2 Effect of mice skin (A) and porcine skin (B) permeation enhancers on Rh, transdermal absorption (x +s,n=6)
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Table 2 Effect of permeation enhancers on permeation coefficients of Rh; in mice skin and porcine skin (x+s,n=6)
.
TR MR - —— e -
J/(ugrem ~h) Twe/h  Qn/(pgem”) ER  J/(ugrem “h) Twe/h  Qun/(pgem”) ER

paylst 1.51 £0.18  026%0.04 1621+1.98  — 0.58+0.06 1.13+£0.12  6.94+0.83 —
OA 1.7240.19 021£0.03 1829+1.03 1.14  0.65%+0.05 020+0.04 7424078  1.12
MT 206+0.15"  0.12+0.05 23.54+259" 136  0.73£0.09 021+0.04  821+088 126
IPM 2.40+0.21° — 27324336 159 0.79+0.11°  0.15£0.07  931£0.99" 1.36
[BMIM] [C]] 4.06+0.20" — 45.63+5.61° 2.69 1.4440.17% — 14.324+1.17*  2.58

S RRALLLE: TP<0.05; StBAILE: 4P<0.05

*P < 0.05 vs control group; “P < 0.05 vs penetration enhancers

Mo —J7 1, SERFER T RALBHN AW EH.
Joker B S AR, &5 R 3 TR OALMT Hil IPM SEE TP DU RS IR AR Y, B4 1 AN TR K

HBAT I I AE /N WO RO B i e s 53
fAEBIAIEL, Rhy 78 [BMIM][CI] 4118 5 Jik s B
i%ﬂﬁm,%w[mmwmukkﬁm%%M1
SRR B SR R A FC AN TR B2 B AR B 11

FE[) [BMIM][CI] X Rhy & {2 BiE/E 52, 45
FULE 4 R0k 3. I 4-A ATHn, Bl B TIOA T
IR BEII N, SO0 29I 48 R A v2 1 F B S 3 5«
B WK R EIRE N 10 /L _ETHE) 50 g/L I, 24



¢ %% Chinese Traditional and Herbal Drugs

N A8
504 C o
O, 112
40
o . 1o
§ 30 . g
2 Z
S 20 103
wﬂ ﬂ |
0- . : . . 0
Control OA MT IPM [BMIM][CI]

S EA R "P<0.05,

E45% F208 2004510 5 ©2921 ¢
207 P 15
o
O, 1
15
s . 3
ég 101 ijtz
= 6~
Q S
| [' |+I
3
0~ v T v T 0
Control OA MT IPM [BMIM][CI]

g Rt 4P<0.05

"P <0.05 vs control group “P < 0.05 vs penetration enhancers

3 BIREFIX Rhy RRZFESESMRFEENLIL (x+5,n=6)

Fig. 3 Comparison on permeation/retention amount of Rh, with treatment of different enhancers (x + g ,n=6)
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Fig. 4 Effect of [BMIM][CI] concentration on skin permeation profiles of Rh; (X 5, n = 6)
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Table 3 Effects of [BMIM][CI] concentration on Rh;

permeation coefficients of Rh; (x +5,n=6)

JFUEIREE / J/ O/ ER
(gL (ugrem >h") (ugrem )

10 2.01+0.31 22.83+2.11 1.32

30 2.954+0.26 33.92+3.80 1.95

50 4.06+0.20 45.63+5.61 2.69
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Fig. 5 FTIR spectra of mice skin treated with normal saline
(A) and 5% [BMIM]|[CI] aqueous solution (B)
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