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In Vitro Release and Transdermal Absorption Properties of
Huoxue Zhitong Microemulsion Gels

HE Aiping' > YI Hong® FENG Wei-hong® YAO Yao' DU Mao-bo” LIU Shu-zhi*
(1. Jiangxi University of Traditional Chinese Medicine Nanchang 330004  China; 2. Institute of Chinese
Materia Medica China Academy of Chinese Medical Sciences  Beijing 100700  China;
3. Capital Medical University —Begjing 100069 China)

Abstract Objective: To study on in vitro release and transdermal absorption properties of Huoxue
Zhitong microemulsion gels. Method: Improved Franz diffusion cell was adopted to investigate in vitro release in
semipermeable membrane and transdermal absorption in mouse skin of Huoxue Zhitong microemulsion gels. The
contents of paeonol eugenol and methyl salicylate in receptor fluid were determined by UPLC. Result: In 6
hours the cumulative release rates of paeonol eugenol and methyl salicylate were 70.35% 59.40% and
54.64%  the transmission rates of them were 1. 138 11.57 73.54 pgecm **h™'  respectively. In 6 hours
the accumulative permeation rates of paeonol eugenol and methyl salicylate were 40.34%  36.34% and
41.44% the release rates of them were 0.657 7.127 56.04 pgecm >*h™" respectively. Conclusion:
Huoxue Zhitong microemulsion gels has a good in wvitro release and transdermal properties the release laws of all
indexes are in accordance with Higuchi equation and the transdermal actions are consistent with zero-erder kinetic

equation.

20160923( 005)
“ 7 (2014ZX09301306-009)
E-mail: heaipingl017@ 163. com
Tel: 010-84043227 E-mail: liushuzhi2004 @ sina. com

e 17



23 5 Vol. 23 No.5
2017 3 Chinese Journal of Experimental Traditional Medical Formulae Mar. 2017
Key words Huoxue Zhitong microemulsion; gels; in vitro release; transdermal absorption; paeonol;

eugenol; methyl salicylate

10 ~ 100 nm

1
ACQUITY UPLC H-Class (
) TK20B  Franz ( )
BSA224S-CW (
) C-MAG HS4 ( IKA ) o

~ ~ ~ ~

(
20150728 HY-029-4510004 ZY-424-1511005

7Y-49404510002 HY-0044511009 ZY422-4511004)

( 7 kDa
) ( MCT
) ( RH40)
(PG)
. (
D-002450728
D-064450811 S-©18450728 >98%)

e 18

SPF SD 15¢
SCXK( )
2012-0004 .
2
2.1
2.1.1
MCT RH40 PG
2.1.2
. 2.1.1 .
2.2 . . 7
2.2.1 .
. 7.39 4.46 9.11 mg
1.48 8.92 18.2 mgeL"'
o 1 mL
10 mL
2.2.2
0.22 um .
2.2.3 ACQUITY
UPLC® BEH C, (2.1 mm x 50 mm
1.7 wm) (A)9.1% ( B)
(0 ~4 mn 10% ~ 90% A)
280 nm 30 C 0.6 mL*min"'
1 pLo .
>3
o l.
2.2.4 2.2.1
3mL 10 mL
1 pL

0.1051255uL  2.2.3



23 5 Vol.23 No.5
2017 3 Chinese Journal of Experimental Traditional Medical Formulae Mar. 2017
3 (n=6) 5 mL 10 mL
12
A
03 B 1:1 1.448 mgeL"'
c 0.83 mL 17.48 mg+ L™’
0.65 mL.  89.28 mgeL""
05 10 15 20 25 30 35 0.90 mL 2.2.3
t/min 3 RSD
A B ; C. 1 2 3 1.

1 UPLC !

Fig. 1 UPLC chromatograms of in vitro transdermal receiving

solution of Huoxue Zhitong microemulsion gels
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Table 1 Recovery tests of paeonol eugenol and methyl salicylate

RSD
Ing Ing e 1% 1% 1%
1.193  1.202 2.381 98.84 99.82 2.0
1.189  1.202 2.405 101.16
1.187  1.202 2.371  98.50
1.223  1.202 2.421  99.67
1.225 1.202 2.468 103.41
1,212 1.202  2.382 97.34

11.280 11.362 22.810 101.50 100.35 1.9
11.420 11.362 22.630 98.68
11.230 11.362 22.450 98.77
11.340 11.362 23.000 102.64
11.430 11.362 23.060 102.38
11.480 11.362 22.630 98.15
79.070  80.352 159.500 100.10 99.01 1.0
81.170  80.352 160.800 99.10
80.440 80.352 159.300 98.15
81.300 80.352 160.900 99.07
81.030 80.352 161.500 100.15

82.570  80.352 160.900 97.49

2.3
10 min
4 C o o
0.15 g(n=2) 25 mL
(250 W 25 kHz) 30
min
2.2.3 N
13.83 169.3 1176.3 pugs
Franz 18 mL
3. 14 cm’ (32.5£0.2) C
400 ( PEG400) 95% -
(1:3:6)
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Table 2 Fitting equations of in vitro release models of index components in Huoxue Zhitong microemulsion gels in 6 h

(=9.4901 +17. 169( r=0.972 1)
InQ =0.2431 +2.965( r =0. 901 4)

(0 =8.8192+9.783(r=0.981 9)
InQ =0.294; +2. 533(r=0.913 1)

(0 =8.031t+9.905(r=0.976 9)

( =26.208:'% —8.095( r=0.997 6)

Higuchi 0 =31.064:'"2 —4.244( r =0.995 6) 0 =28.674:"% —9.823(r =0.999 0) Q =24.425/'"2 —5.948( r=0.994 7)
2.4 o
4C
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3.942 42.76 336.2 pg 3

0.657 7.127 56.04 ug'()m_z "h'e Fig. 3  Cumulative permeation curves of index components in
N 6 h Huoxue Zhitong microemulsion gels

3 6 h

Table 3 Fitting equations of ir vitro permeation models of index components in Huoxue Zhitong microemulsion gels in 6 h

(0 =6. 190z +3. 142( r =0. 999 6) 0 =5. 9631 +0.097( r =0. 999 0) 0 =6. 4391 +2.834( r =0. 999 6)

InQ =0.287¢ +2.065( r=0. 976 2) InQ =0.339¢ + 1. 665( r=0. 975 8) InQ =0.295¢ +2.054( r=0.973 9)

Higuchi 0 =21.383:""% —13.432( r =0.994 1) () =20.512:'"* —15.720( r =0. 989 2) (Q =22.2571"% —14.433(r=0.994 8)
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