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Transdermal Permeation of Oxymatrine Gel in Vitro and Its Pharmacokinetics in Rats

HE Zhifen'?, TANG Zhan', YIN Lina', WANG Shenghao', JIN Zhimin®>, WANG Qiao' (I.Institute of Materia
Medica, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China; 2.College of Pharmacy, Zhejiang University of
Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To investigate in vitro transdermal permeation ability of oxymatrine gel and its pharmacokinetics
in rats. METHODS The skin permeation ability of oxymatrine was evaluated by using Valia-Chien permeation cells with
isolated rat skin. The concentration of drug was determined by HPLC. The preparation formulation of the gel was optimized
which took the permeation amount as the index. RESULTS The accumulative permeation amount of the optimal formulation
of gel was (18.094ﬂz1.253)mg-cmf2 in 12 h. The pharmacokinetic parameters showed that the AUC. of transdermal
administration was 1.9 times of iv adminirtration. CONCLUSION Oxymatrine gel has good absorption and long-time

substained release, it can be developed as a novel transdermal preparation.

KEY WORDS: oxymatrine; gel; water-soluble azone; transdermal; pharmacokinetics

AN SR ERHEY S &, B U TR T
YRy, BAPUR . PURTE. Brergith. b
NI IV 0y o Y (S Ll 7 O e AR B = Dl -4
PEFF . BFerdidh, W RFIZA ESS D RIR
B, FHEHAATEHSHIREER, DS
ZBEE RNV, B BE R, 2 g
24 i) 57) T 38 4 T 1R 1 sk O K 1 R A B R 1R
M, BRRBAGHRE, EKEZNE, 4EeE
SE BB R, FRARA R, $R&T7 2
{6 4 P 0 5 ) AT 0K B T SR 2
B 2 R g 25, R FH IEAS i B e 54k
T 2 B IR R B A T I 5 SR AR AN A& BB e
71, RIEMAKKRELLE LAY, F5EE
BUAALE, NIRITHF R . A4 25957 77 2
(1 R AR A .

1 UESEHR
1.1 {43

LC-20AT = 20 AH i A (H A 5 ),
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201007, ZHfE=98%); i S E AL Sk
(P AR EWMEARGRTHUEARF, #5550N
20130903, 20131015, & 5 =98%); /K i P ZUBH G

R EBARRI 24525 2015 4 11 A28 32 55 114

ZEail, #5: 090910); 1, 2-§ —FE(RART
RAL TR, L5 20100125); (2
5 5 XA R IR A R PR E) ) LR OFR(Eif
BT R B AL T ) B2 L 4R 4k R4
(300~800 mPa-s, UMW HIAFIERAA): &
9 il i (32 [F TEDIA); Sk 7135 J9 70 i
1.3 W

JEES SD KR, & 250~300 g, &, Wi
LA BB 22 R B ST ) oL AR B, VR RTHIE S
SCXK(#7)2008-0033
2 ik
2.1 ik

Diamonsil Dikma Cjz & i # (4.6 mmX
150 mm, 5 pm); FikE Cs(LIFDURRHHA IR A A,
4 mmX 13 mm); JENFH: LHE-0.1%B R (H =2
Hii pH % 7.6~7.7)(12 & 88); %ii#: 1.0 mL-min"';
Rl 220 nm; AE: 35 °C, #EAEE 20 uL.
2.2 BRI %

AL SN ARG, INERBIE R
BEFROKIE PR . I B AT ), 5 E I KD
FRRHEA R P AT IEIKG, B
A, B .

2.3 FEAMALER

A S : 10 000 rmin”' B0 6 min J5, BERE
W o I EARE AL R 2R 40 pL il 5 T
BDE T, A 60 uL ZEERADUEE A, iRiEE
% 1 min, 10 000 rmin~" B5.0» 6 min, HX b3k
FEMIE
2.4 SRR R R IR &

00 SD KB, AbFE S FH BI040 E . R 2

Chin J Mod Appl Pharm, 2015 November, Vol.32 No.11 - 1337.



TEB R R, AT ANG bR B B R R EY, B BOE
MR, =20 CHRAE, M8 F AT B SRR
2.5 RANBEIRE

W VR 5 1R K RO Dk A AE B R KR, TRT
23 40T Valia-Chien RS HOBMHN = 2 7], EH
R M2, ARZEHER EER& 0.2, it
FEIARZ) 0.7 em®), I FH #5852 40 PR 5= A X0 ]
S, EEEZEHIAN 4mL FAEMHEB2+10.5)T
A PR AR KA N . B Y Bk e 2 K IR LE
(32£0.5)C, HEEAFEEE 500 r-min~', 45T 2,
4, 6, 8, 10, 12 h B2 % p 4802 & AR
NEFI, ARG EEANIN 4 mL [FR R AR B AR K

FEAAZ “2.37 WUR LA H 5 E A 5
BAE S B IE R A ERSERE TERA R
T BE B (mg-om D=3 B R 5 R B WK
(ug-mLfl) X 1073 X 4 i 25 S (mL)/ T B T AR
(cm®). LL A7 AR R AR5 B (mg-cm ) N ARAE
I [R] (h) A AL PR TR B, 19259 RABE 4, Xt
B i e dbAT I H, SREBRIE, BEAZAMIEEE
# % (mg-em >h ™).

2.6 ZBhEA

R 35 SCHRFR 18 SE A0 T S 06 TT K R £4F 44k
S RN 40~120 mgkg 'Y, ARG 16 FH
80 mg-kg ™ BRI SR ML T 4 cm®,

1 g)tb#. 12 R SD KERBENL - lFHELAHE R
FeadiH, E 6 R, FARMEER 12 h, HHX
K, H 20% 555 H FREE (AR s i 5 1.25 g-kg ™). B
Jik 28 25 4 - ¥ 80 mg-kg ™" W KR S AR AL T S0 A
HEK, BHHTM%Z)E 0, 5, 10, 20, 40, 60,
80, 100, 120, 150, 180, 210, 240, 270, 300,
330, 360, 420, 480 min Y4 0.1 mL E#Fk i T
JFE4ab 5t 1 0.5 mL PE B0, &EAY
W 25T BRI BT HIBR R RIE B R,
T THI 977 398 550 P Ak 77 119 S8 A 5 2 Bt e 0 A T K R
JE R R e, AR 2 em X 2 eme 45245 )54 1 h Uit
0.1 mL R ki F =L 0.5 mL PE &
O F, JLIEE 10 he IAELL 10 000 r-min~" B0
6 min J5, FEEWHL 40 uL I 32 RE 5 T B A

% “2.37 LR ALEMNE .

B HPLC 73 H7 15 21 i B 2 1) S A S
ik S 4 2 5 vk T 4 B 4 24 10D I 2 94 - B[]
2. DL DAS 2.0 Zj3h 2= AT A R 23 S5
AT

- 1338 Chin J Mod Appl Pharm, 2015 November, Vol.32 No.11

3 %R
31 LR

TR IRIE W AR R R K IR S AR Ah
ZBIERERIB S M2 AW 25 R
VBRI I 2 A% f R HPLC B BE LB 1. 45 R
B, fESLEEAMET, SABEFEMES. ALK
FE it 0 S8 AT S0 5 TC T30 UL S0 0
B ] 224 4.9 min.

A B C
1 1

— N
01234567 01234567012345¢67

t/min t/min t/min
D E“ F U
L W .
012345678910012345678910012345678910
t/min t/min t/min

1 A SH

A7 BRI BXT B A (126,88 pg-mL™Y): C—k4h & 518
BERE: D% ALK IE W E— i ot BURIE (101,50 pg-mL™);
F-IMHRAE B 1-F ST

Fig. 1 HPLC chromatograms of oxymatrine

A-blank transdermal solution; B—0.9% NaCl solution spiked with
126.88 pg'mL™" oxymatrine; C—transdermal permeation solution sample;
D-blank blood plasma; E-blank blood plasma spiked with
101.50 pg-mL™" oxymatrine; F—plasma sample; 1-oxymatrine.
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Tab.1 Levels and factors of concentration orthogonal test

®2 AT REEXRUHERER(XLs, n=4)
Tab. 2 Results of prescription concentration orthogonal test
using accumulative permeation amount as index(x x5, n=4)

No. A B AxB C ?{;FH‘?%;@?ZE/
mg-cm
1 1 1 1 1 5.644+0.042
2 1 2 2 2 11.533+0.038
3 1 3 3 3 10.872+0.038
4 2 1 2 3 11.451+0.049
5 2 2 3 1 6.824+0.041
6 2 3 1 2 9.565+0.044
7 3 1 3 2 13.154+0.060
8 3 2 1 3 14.939+0.106
9 3 3 2 1 7.511+0.049

=
—

28.050  30.250  30.148 19.980

12 27.841 33.297 30496  34.252
153 35.605  27.948  30.851 37.263
IT'l 9.350  10.083 10.049 6.660
m 9.280  11.099 10.165 11.417
m 11.868 9.316 10.284 12.421
Rj 2.588 1.783 0.234 5.761

®3 URRSEE NN ERBT 2047

Tab. 3  Anallysis of variance of orthogonal test using
accumulative permeation amount as index
EEES WZEFITR EHEHE F P
A 13.045 2 159.085 <0.01
B 4.798 2 58.512 <0.05
AxB(i# %) 0.082 2 1.000
C 56.831 2 693.061 <0.01
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A KA A AL SR
1 3 3 5
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E: F001(2,2)=99, Fo05(2,2)=19.

Note: Fo01(2,2)=99, Fo.05(2,2)=19.
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N(14.9394+0.732)mg-em ™, P AH LA R 3 2
F(P<001), MM 17% &4 ERBRBEENRN
(17.487£0.666)mg-cm™>, 5 14%H] LT &3 1 %
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Z 3, R SR 1 E AR E N 14%.
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Fig. 2 Accumulative permeation amount of oxymatrine
with different drug concentrations (x % s, n=4)
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Fig. 3 Accumulative permeation amount of oxymatrine
with different percentages of water-soluble azone( x s,
n=4)

3.44 XHERTMIKRERRLE MENTFSHEA
14%. KIEMEEE N 8% N _FEAN 5%, &

- 1340 - Chin J Mod Appl Pharm, 2015 November, Vol.32 No.11

0%, 5%, 10% 777 I X S22 S HE I 4 2 15
W, SR WK 4. JEAHIKRE N 5%53“
251 12 h ERU2E 8 J9(18.094 £ 1.253)mg-cm 2,
AT E N 0%, YN ERBEREN
(15.420+1.346)mg-cm >, FEHFMIKE N 10%0H,
2y E RS E B N(15.582+12.291)mgem 2. 5%
%ﬁiﬂa@ﬁ@%%ﬂ%iﬁi%ﬁ%? 0% 10%38 17 i
H, 45590 827 (P<0.05). 55 1 ANBURER A A
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Fig. 4 Accumulative permeation amount of oxymatrine
with different percentages of peppermint oil( X * s , n=4)
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Fig. 5 The concentration versus time profile of oxymatrine

in plasma after iv 80 mg-kg™') and transdermal administration

(4cm? 1 g)inrats (X + 5, n=6)
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Tab. 4 Main pharmacokinetic parameters of oxymatrine in
plasma after iv (80 mg-kg™') and transdermal administration
(4 ecm? 1 g) inrats (X £ 5, n=6)

i

AUCg.o/min-mg-L"'

2y 4]
19 289.53+2 874.75"

(e

10 016.87+4 328.06

MRT g.,/min 122.31+18.87 346.01£32.55"
Tinax/min 7.50£6.13 430.00+158.37"
Chax/mg-L™" 148.25+34.05 51.72+7.94"

VE: SEEA A, YP<0.01.
Note: Compared with iv group, "P<0.01.
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