Chinese Traditional and Herbal Drugs 55 46 % 25 17 ¥ 20154 9 H 2563 ¢

¥4

= LRI RSB ITR

&= | gl o B EEFR N ZAFNY
1. B TR EMEIFSHE RSN, BWH =@ 650500
2. BEEH M R R R E IR, B AR 650500

% ZE: BE A LHENIE R BB RSN R ARNE R YRR . 5k RARIENE =R RN
i SR L R8s R Franz 80k,  BLANER B RS B O BRIk, SR A HPLC Ll = b3, PPN AEIRIE I,
SR LFEAKEMEM, 1gP B, —LEA RSN A Higuchi AR (BN R FERBIE SR WS s midxt
B FIRERRIE, B 5% N-HIE-2-MEg kel (NMP) BRI, &6 =-LREAE &ML kit
A RS ZaAE R P HOE R OE, 5% NMP BN = LR B EHE,

KRR =0F BARIG (BN N-HIE-2-IEE e T Od R

hESES: R283.6 NERERE: A XERS: 0253 -2670(2015)17 - 2563 - 05

DOI: 10.7501/j.issn.0253-2670.2015.17.010

Percutaneous permeation characteristic research of dencichine
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Abstract: Objective To evaluate the percutaneous absorption properties of dencichine. Methods = Shaking flask method was used to
determine the apparent solubility and oil-water partition coefficient of dencichine. The Franz diffusion cell method was adopted and
skin of mice and pig was used as the model skin. The content of dencichine and optimized penetration enhancer were determined using
HPLC. Results Dencichine is water soluble with a low lg P value. Dencichine showed a better penetrability in mice skin than in pig
skin. The permeation profiles of dencichine can be fitted well by Higuchi model. The significant percutaneous absorption for
dencichine is 5% NMP. Conclusion Dencichine shows the certain perctaneous absorption ability. And the skin permeation profiles are
related with the diffusion rate of the drug in skin. The permeability rate could be promoted by 5% NMP.
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4 176.13, HPLC M€ Bt 7> £ =98%, 3%
AR A KETEH RSN (azone, AZ),
gl B R Al TA PR 2wl N-F AR -2 4 i
( N-methyl-2-pyrrolidone, NMP), PGEEfL TIAH
PR 2] s A (menthol) 1,2- [ (propylene
glycol, PG), RF B AAFARA A ; ik
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KR

EBM/NER, AR (20+£2) g, MEME, B
RGO, s (30+2)
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2 AEEER
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211 (il i LC-20AB A (LA,
Thermo Scientific Hypersil GOLD Cjs (434 (250
mmX4.6 mm, 5 pm); VBN 0.3%PY T HEE A
ke (A -HWEE (B) (BERIA pH {H A 4.0), BhEE
Ve : 0~15 min, 15%~20% A; 15~25 min, 20%~
15% A; ABE 1 mL/min; #EFEE 10 pL; FEiR
25 °C; FliPAK 220 nm.
212 ZMKRFEHR QUGE=-LRHMN, %
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0.88 mg/mL ) =25 0F FE i 2 Vo A 2 I Ui %
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Fig. 1 Comparison on dencichine transdermal absorption
by HPLC
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z1 ZEEWNQO(X*s,n=3)
Table 1 Q of dencichine (X £s, n=3)
oy Q/(mg-em?)
N L

0.5 0.014£0.013 0.008£0.008

1 0.060+0.015 0.019+0.004

2 0.123£0.036 0.030%0.002

4 0.20440.038 0.05140.003

6 0.24540.033 0.063+0.008

8 0.27240.039 0.07840.008
10 0.31040.048 0.09240.006
12 0.33840.067 0.10040.005

ZRFEN WA 0~12 h WANRET 0/0.5
(P R B, PR =B R ST R
#54 Higuchi J7 .
235 AR = LRSS E R 5
SRR DRG0 AR
mgem ~h "), BB R (P, emrh ) %5,
ER L 3. HRYE Higuchi HIZERIZRU4L J M1 Py
(Po=JIC, C AMREBPEIREL), S5 5,
RPN BER T
24 BREETN=EREINERSIB RN
I “2.3.27 TR = L2 5 . 4>
AR IMAEREALB A, BUHIR 5% AZ. 5% PG.
5% NMP- 5% it e kil R “2.3.3”7
TR 7R S ARBHIN =L R8Oy J. Py Al
{3 4%5% (enhancement ratio, ER) M5 (3K 4.
5); GiRERHA RS RN IBHE 1NN 5% NMP>
5% N > 5% PG>5% AZ. FREFATLIE BRI

R2 ZEREREENNFUETRE

Table 2 Fitting percutaneous dynamic equation of dencichine

WA I F iR L L
A HE r AT r
F 0/0.,=kt »=0.035 9 x+0.069 4 0.9219 $=0.010 6 x+0.016 9 0.976 8
—% In(Q0—0)=InQ.,—k¢ »=0.049 3 x+0.060 3 0.958 1 »=0.011 6 x+0.015 0 0.982'5
Higuchi 0/0,=k¢" »=0.156 5 x—0.068 3 0.986 8 y=0.045 1 x—0.021 4 0.997 7

®3 ZLRZEEENNFSE (X £5,n=3)
Table 3 Percutaneous permeability parameters of
dencichine (X +s,n=23)
4N Q/(mg-cmﬁz)
/NEREE 0.33840.067
W 0.120£0.062

(B NMP BT AR AR BENE =M, Kol
3 B NMP {233 70 =L =B B e, HAE
BhE SR/ A 5% NMP>3% NMP>1% NMP. %f
ANFEMRIB FIAAS R F B NMP {238 7)) 8] 5 O #E4T
Higuchi HFLG (£ 6), ZREWHMKAE )
¥I7E 0.98 DL L.

J/(mg-em >h )
0.027+0.005
0.008+0.003

P/(cmh™?)
0.039+0.007
0.01140.008
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F4 REFIM=LRR QHIFM (X L£s, n=23)
Table 4 Effect of permeation enhancers on cumulative transdermal amount of dencichine (X s, n = 3)

Q/(mg-crnfz)

iz

0.5h

lh

2h

4h

6h

8h

10h

12h

X 1

0.014£0.013

0.060+0.015

5% 0.1274+0.017 0.22940.031
0.09540.026 0.17440.047 0.249+0.060

5% PG
5% NMP
5% AZ

3% NMP

0.095£0.015

0.197+£0.022

0.123£0.036
0.318£0.021

0.28510.024

0.049£0.032 0.086+0.058 0.148+0.040
1% NMP 0.060£0.024 0.110%0.063

0.067£0.028

0.118+0.047

0.140£0.069
0.191£0.072

0.204+0.038
0.40910.041
0.306£0.089
0.391£0.178
0.201£0.040
0.185£0.080
0.301£0.092

0.245+0.033
0.4791£0.440
0.368£0.031
0.468+0.017
0.2491+0.087
0.2191£0.093
0.3581£0.034

0.272+0.039
0.530+0.042
0.417£0.068
0.523+0.005
0.303+0.023
0.274+0.133
0.433+0.109

0.310£0.048
0.581£0.043
0.46610.064
0.585%0.007
0.387£0.030
0.295£0.133
0.468+0.110

0.338+0.067
0.606+0.042
0.492+0.053
0.637+0.003
0.4231+0.035
0.351+0.133
0.513£0.090

£5 RERZREBNNEEH (X +s,n=3)

3

g

Table 5
permeation enhancers (X £s, n = 3)

7 O/(mgrem ) J(mgem >h %) Py/(emh™?) ER
Xt 0.33840.067 0.027£0.005 0.039+0.007 —
5% 0.6060.042 0.038+0.017 0.05410.024 1.385
5% PG 0.492%0.053 0.032£0.013 0.046+0.019 1.179
5% NMP 0.637+0.003 0.043£0.008 0.061+0.011 1.564
5%AZ  0.423+0.035 0.0312£0.008 0.044+0.011 1.128
1% NMP 0.351£0.134 0.02320.009 0.033£0.013 0.846
3% NMP 0.513+0.090 0.038£0.006 0.054+0.008 1.385

Percutaneous penetration parameters with

25 W 45 2 vh B R N 4 5 i R,
T B SR T ] WA )2 A SR IR PR AR SR I A, 2
VTR B AL SO 28 B WO RE ) A e PEAE R . JE
KAk, M T RN, 1gP HAE 2~3 (2 A
BIFasiEiett. — L& e MRk aEE A
JREAFEIR, M T RN, b 176,135 WEREKR,
TR SE Jy 981.04 mg/mL; 1gP {/)N, K—1.66+
0.04, UiH] —=-LEFAKEM, XAEVMREEER
Y. LR BEIMXN 1R, AR TES
FEIRRERT, (R 1gP (EAR/N, 5 R RARAE IR 22,

*6 FRMEEFMAREUMERIEZR (X £s5,n=3)
Table 6 Equation fitting expression with different permeation enhancers (X *s, n = 3)

a3l FRWE T2 —RJIE T FE Higuchi il 77 %

pagid $=0.0359x+0.069 4, »=0.9219 =0.049 3 x+0.060 3, r=0958 1 y=0.1565x—0.068 3, +=0.986 8
5% y=0.051 7x+0.2725, r=09082 y=0.1212x+02121, r=09798 y=0.2626x+0.0725, r=0.987 8
5% PG $=0.042 9 x+0.200 3, ¥=0.9306 =0.0789x+0.1899, r=0.9803 =0.186 | x+0.037 8, +=0.9864
5%NMP  $=0.058 4x+0.2199, r=09349 y=0.147 0x+0.1304, r=09914 y=0.252 8 x+0.0008, r=0.990 4
5% AZ 1=0.042 3 x+0.083 0, ¥=0.9826 =0.0652x+0.054 0, »=0.9875 y=0.178 1 x+0.066 3, r=0.9853
1% NMP  y=0.0309x+0.1079, r=0.9747 y=0.0440x+0.099 4, 7=0.9854 y=0.1309x—0.002 5, =0.985 8
3%NMP  3p=0.051 1 x+0.1355, »=09511 y=0.0927x+0.0973, r=09920 y=0.220 4 x—0.0554, r=0.9967
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