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Comparison on in vitro transdermal permeability, pharmacodynamics, and skin
irritation of Guanjie Zhitong Patches based on two different matrixes
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Abstract: Objective To compare the differences in transdermal permeability, pharmacodynamics, and skin irritation of Guanjie
Zhitong Patches based on two different formulations taking hot-melt pressure sensitive adhesive and rubber as matrixes. Methods /n
vitro transdermal permeation was performed by means of Franz diffusion cells; The analgesic effect was evaluated by HAc-induced
writhing response in mice and hot-plate test, while the anti-inflammatory action was assessed by xylem-induced ear edema in mice and
albumin-induced paw edema in rats. The skin irritation of the two matrixes was investigated using guinea pig as model animal. Results
Patches based on hot-melt pressure sensitive adhesives showed better transdermal permeability, analgesic, and anti-inflammatory effects
but less skin irritation than the rubber type patches. Conclusion Hot-melt pressure sensitive adhesive is a kind of appropriate material to
compose the patch matrix for Chinese herbal medicine, which has the good transdermal permeability and efficacy and less skin irritation.
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skin irritation

RATIERE R Ch 230 2010 SERRBCRIG— FBR0D) Bl (2R 4 D« K 1 1
FIRRIIG s, HBRR  (C2Eo J BER R AR SRR A h WSS A R, HATVER ML, Hrde.
JE I H 0.5%) WU E CEZS AT i 99K R i, )iz T RRAE ST K

kS EER: 2012-04-27
EEWE: “ 11" EEREE RIS (2008BAIS3B075)
*BEEE  T/&W  E-mail: wex1192002@126.com

%752  E-mail: xztang05@hotmail.com



°444 . ¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 48] 201352 A

SEATHIG LA FENE 5 AL A Rt . T kg
)4 290 5 I 2 AR S S R, e B IG . #2
FR NGB  FHX SEHE o020 F P 0 3 R A 22
WA, G5 R BRI ORI Y. BRI
TR R AR A A rh 25 BARA R B — P

H AT T B2 25470 1 He B3 = A i K 2 1) 5%
F TR IR RIS DL SR K R
. HETH M =R, a3 SRR
FHB PR 2, DRI ANIE A5 il 46 7 2 i v (10% ~
30%) H A A RIS I 2] s i
JiX (hot-melt pressure sensitive adhesive, il FRHUE 1)
SR OH- I - 2R O (SIS) MBER AN
FERBS, IAIERF] . BRI PUEAR], 7
SARIRES TR G5 B B . H e s il 4
(RIS AT LY/ B8 R 25 2 M AR BAE T, T
PIMLEIE TR ORI X6 DR R R R R TR
SRR 53— 71, FAJGS IR il 4 I JC T #E R A HL
WA, DLy DL b JRORN 258, JUHOR R R R 2
WIIIBI R, il rh 25 p FRAR L R
SIS0 8 DL IO HE 0T, DARG P PERE S R 21
BEMTRRR, 4 T —FB RS bR . A
0 O LR B AR G A s 8 W 71 5 A e I 7]
ITX L, BRI B 29 AR SNE B R PE . 2
SRR R SRS DAy AV IR v 24 40 I ) v R
R FI AL I AR
1 #78
1.1 Z5&. R R sER

BIRKAT I E (LS 090114), g #8i ]
AR ABRA R, % CHEZ8) 2010 RO E &
Wi (10 emX 7 cm) BB & 2N BGLRE 100
mg (BB 0.5 mg). Wi s 60 mg. i
20 mg. KIHIR TS 40 mg. Filll§ 100 mg. FHIEIE
M hr B 6.5 mg. FEAT G (S 110747-200507)
FEART IS IR (BT 111705-200602) /K1 H i
S (LS 110707-200710) BB S, (it
5 110839-200403 ) #h [ A g fy WX L (HIk 5
100066-200807), 34T~ [ 24 it A= 40 o1 b A5 T o
HGR S (R A BRERBTHE 5D, TG4 042y
WHMBAT, 5 09061821; BEAEE, B,
FHXPBER 1.3, BMEED R 0.5%: KK
HE . AT AR DL A BRI R ],
AR, B EI KT 99%.CS £,
2L WAL, AR R A E] B

A 1010, dbntid etk TAHBRA R A SXCER .
THZK, Sigma AF, LN FEON@IGAL, L4
WA KM 4. YS00-P110 “FSUKHIAG, b ifEiE
RIEYIATHIMA PR AR MehF @S AaR, Rilgdot
THAEBRAT; D163 %Y SIS gk, SEEFHEER
HSWHRA A
1.2 ¥

MREL, WENE, AR (184+2) g5 EWIF/INEL
MEMEST, AR (204£2) g; SD KR, MEfE
M, MR (2004200 g BKE, MERESRA, #A)50
i (375+25) g, T il 3w S S TiAT
HRAA, HFHES: CXK (') 2010-0016.
1.3 435

Agilent 6890N “{AHE I, Agilent 1100 %%
WA, SEE Agilent 7] TK—I12D H5% iz
P, YRR O A R AR s R
R, bRilgsBEIIR) " iRk, Afl. DMBI1 54
YT, 2 v Bl S AT PR A F
2 AH*E
21 XBIEEEMHE
2.1 JFURMZGME Rl ChE 2 H0) 2010 AR
TR AL 7 SR PR EORE I« ATl KA IR
Ba. BUBRRR B BURRIRE . BRI, &
HIERe, %5, FRAPIRA WS 0.5h, 2[H
WP e AR, BEOGIRAT
2.1.2 HIERIETRIEI S RERRRE— 2 =1 SIS
PR, SRR (CS AR IR GRIRA
WD DLRPUEFIIIA = ke, FHR%2 120 °C, 7E
R T 1000 t/min BiFE 20 min, EIRAYI5E
St IBAL, R IFARL, RSB IRELR
2,13 HURIIEFIRIH 2 BRI S IR
Ji, N 80 C, F& (HREIZGHLY 2010 HERIE
2k, N EUI 2, PRt 2 R ORI 24T
G5, PR A A 2 P gukfiln b,
AR, VRIS, BIECON 7 em X 10 em [
2.2 {RSMNE R SRIE R A IR FR
220 FEBANE KA O E P AR
RURORER . AT AKAHIR G 3 PP, Bk
I 5E T2 2 SCRR VR o S VBURE €6 3% N 2 S
2 ERIRAUERL I, BRI R U5 A 2 2% Sk i
222 MRANE R BTSSRI
JRs o BRI T MR AT A A B R e HE e . W Rk
BT Franz a0t b CAABUZEA LD, B B IG5



¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 48] 201352 A

<445+

BB (AR 2 em) BOWZE R b, FHBCE
JeF R AR E R . Blit N 10% £ -
B2z (pH 7.4) 18 mL, {RFFIRE 37.5 C.
ST AESZI U 1. 24 34 4. 6+ 8. 12, 24 h Y
Ff 1 mL, FABALIERSERE, & “2.2.17 DU ikitAT
e, IR FE SRR . S5 B A 22 b R B O
FESPAT 6 K, BCPIIME, THE I 25 A
HRBE LR (R).

n-1
CV,+>.CV

i=1

40,

C N5 n ANHORE SN 258 R P, oMl @ N
PERUMZI R IR, 4 KB IHR (3.14 cm®), v HiZIL
MBI (18 mL), vV NEUREARL (1.0mL), QN
XF R A M A TR P
2.3 AR
230 PRARRSER: /N 30 HBENIY A 3 4
XPRRAL. BRI B E Y. SHT 24 h T
PRI [EE, $E (55£0.1) C1 LillE#
/N R LA ILER S RN 3RS, SEg
52 %, LA 2 IMEAE RS R BIE CRBIE
5 s BORT 30 s /N EAIBR Do B 22520/ BT B
292 emX2 cm [, BiEX1%Z 1 emX2 cm WAHN %2
RN, RS F A [ 2 ORF R VA A 3
A0, HHE 12 h, EEE4 4 do TRIRG Y
JEHE BT /N L 300 604 90 min ISR B
232 DRAASEE PNRSH S SR “23.17
T, A4 2 4 do 2 4 K425 )5 60 min, /M ip 0.6%
MR 0.2 mL/H, dsk/h L 20 min P AR IS,
THEAHARIHIZE

A2 = O0f BT 394R P 8 — 45 2 241 P34 4
YKL / ok BRSPS AR OB
233 NEEEMKSEE DR oA 5S4
“23.17 Wi, ESLZ4d. B4 REZ)E 60 min,
ANEAEERATE 0.03 mL R, BRE 30
min Wik b/ N, BY N AL AHE, HEA 7 mm
FTALBAE 2o A AR R P B R R, A7 an bR 241
SN, PRBTED, VHEMIK RS A

U = (A Y e — 22 ) /2R

P 2 = O RSP 38  l FE — 2 2 P4 1) /
St HEZEL 180 e
234 KRUZMIKRSEE KR 30 H CHERER-F) B
MU0k 3 4l X HEZ . G IRIGFIZL S B 4l

R=

SEIOTT 24 h SN RIS HEREL 4 emX4 cm, iE
X$% 2 ecmX2 cm BUOWAINAZAR 20 O AL iRk e
HRERKD, FANS I AT ] o RFHHOM 12 h, 3%
Heh2i4 do 54 REGZy)E 60 min, THREFUKRAE
A RS VRS 1% XERIE 1 mL, 235 1
BJE 0.5 1. 24 3+ 4 h Hiebs R RAER-—3B47 0 e
KEE A TG A B RS, VS e e B R e A it 6.

R FSE = (A FE A R — e AL B JREE) /e R

AR = O B P4 R — 4 2 AP A /
X HE 2T 340 K
24 FERRRIHMESLE

S 40 FUT 300 i 4 4 Se g8 R BVA G4
T R R A IS 20 o 56 B JRAG A AL RV 4% 5 JE
BIE Y. SEECRA A S A AL, 452500 24
h, SR HE MM 28, LBNBLA AR
TR 10%. 2B )5 24 h B LB PIE BN S
A0 S A0 () B KA B HEAT 56 I R Tk R St 52 563
AR R e SR — IR PRI 38 B Sk e 2 B IX
WHREBIK EXRl— “#” 0, K43 cm, LB
A9 B 5 20 A A B JER PRI 3 R 5 B RS AR (R — B
FR P 2H I BRI 2 7 XU FVS R 71 3 em X 3
cm, A7 O BB ALK BR Ao N 25 B X
WEAE B 3 emX 3 em, A MVEZS X . B0 E H
T 20 K TE R B R AT I A LA 2 o f R4 24
1, BRR 120, ESLL21 F.

RS 23] A IR AL 88 10 3 45 2530 TE 40 B
FUKI A SO B H AR Il BPHRSE
JRAEHFAETG DL, 0 LIRS R A B IR I (] AR
224 h )G, BNEBER, FEKGEAR, 126
WiE T 1. 24, 48, 72 h WHRMEZIFid sk ah 2580 A7
TCLLBERUKIMESL, 4436 1 3ATVE5Y, TS 4K R
SRS IME, $54% 2 BT ORISR R VAT, R
205 72 he BY MK 2Bk, 10%A40 /K 5y
MO E, WA TS (X100) B ZUAs .

S REPAE = (LB i+ KSR 4Y) 1 Bk

R REKRIHIER R IES

Table 1 Reaction and score of skin irritation
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Table 2 Evaluation standard of skin irritation
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Fig. 1 Properties of transdermal permeability of Guanjie Zhitong Patches based on two preparations (x +s,n=6)

#3 XTILEERMFRPGMRRBKE (x£5,n=6)

Table 3 Accumulated release amount of transdermal permeability of Guanjie Zhitong Patches
with two preparations (x+s,n=6)
_ 24 h 2 BRUE R / (ugrem ™)
i YA i KA P i LB ES IR AR
IR 474.01+54.50 162.224+9.74 272.01+24.99 2.71+0.17 17.65+0.68
B E 397.14+49.57 129.43+8.87 207.03+£19.89 1.5740.11 13.62+1.05
SIEEALE: "P<0.05

"P < 0.05 vs rubber patch group
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Table 4 Evaluations of analgesic effect of Guanjie Zhitong Patches between two preparations (x+s,n=10)

2RI /s

M SRR /s
30 min 60 min 90 min
pagii 15.30+3.13 14.40+3.66 13.9043.25 14.10£3.67
PR 7 14.80+4.31 25.90+1.91* 24.90+1.72*" 26.00+3.834"
BIE 15.50+3.67 22.30+2.36* 21.50+2.30* 20.80+3.46*

LR AP<0.05: SR AR "P<0.05 P<0.01, F&M
4P <0.05 vs control group; P<0.05 P <0.01 vs rubber patch group, same as below

x5 KTILEE RS/ FRERELH (R S R B 22008 LA
(x+s ,n=10)
Table S Aanalgesic effects by HAc-induced writhing
response test of Guanjie Zhitong Patches

with two preparations (x +5,n=10)
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Table 6 Anti-inflammatory effects of Guanjie Zhitong Patches
with two fpreparations on xylem-induced

ear edema in mice (x+s5,7=10)

4 SilkzY ey HWHIZE /% 41 il JHBKEE /% HEE /%

X I 31.3043.95 — Xof 66.99+15.44 —

PR 5 12.90£2.474" 58.78 A IR 5 28.82+£16.12*" 56.98

BIE 16.60+6.26° 46.96 BIE 34.98+17.89° 47.48

*7 XTPLEBEAEMFIET KR EMAAIERER (x+£5,n=10)
Table 7 Anti-inflammatory effects of Guanjie Zhitong Patches with two preparations
on albumin-induced paw edema in rats (xzxs ,n=10)
W i i HEE /%
05h lh 2h 3h 4h 05h 1h 2h  3h 4h

Xof i 21114520 23.67+485  2928+1236 28774863  26.05+10.10 — — — - =
PYRHING] 1237140547 1338140647  2001+2.98%"  1690+536%" 13.69+320%" 4140 4136 3165 4126 4745
BIE 14.67+£4.52%  1653+429*  21.99+3.56* 18.59+4.56%  19.54+576% 3051 3016 2490 3538 24.99
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Table 8 Evaluation of Guanjie Zhitong Patches with
two preparations on skin irritation

of guinea pigs (x+s,n=10)

w S VE 2y
1h 24h  48h  72h

BRI 564 5k 2.67 132 078 0.31
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PRI e R 0 0 0 0
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Fig. 2 Histological observation on guinea pig skin section after application of Guanjie Zhitong Patches with two preparations
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