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Comparison on release and transdermal behavior in vitro between Dinggui Gel
Paste and Dinggui Huoluo Rubber Patch

ZHU Li-yang, MA Jian, TU He
Sichuan Provincial Orthopedic Hospital, Chengdu 610041, China

Abstract: Objective To compare the release and transdermal behavior in vitro between Dinggui Huoluo Rubber Patch (DHRP) and
Dinggui Gel Paste (DGP) which is the improved form. Methods Microporous filter membrane or Strat-M membrane and advanced
Franz diffusion cell were chosen in the release and transdermal experiment in vitro. The content of notopterol, the active component of
the key herb Notopterygium incisum in the preparation, was quantitatively determined by HPLC method to determine the release rate,
penetration quantity, and penetration rate of the two forms. Results The penetration formula of DGP was L, = 9.208 t—18.50, r =
0.948. The in vitro cumulative release rate, penetration quantity, and penetration rate were respectively 85.34%, 0.661 8 mg/g, and
65.67%. The penetration formula of DHRP was L, = 4.285 t—6.704, r = 0.977. The in vitro cumulative release rate, penetration
quantity, and penetration rate were respectively 67.87%, 0.181 6 mg/g, and 31.35%. Conclusion The transdermal behavior of DGP is
obviously better than that of DHRP while its quantity and the rate of penetration and release are all better than those of rubber patch.
Meanwhile the gel paste is less sensitized and more convenient to use.
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1 NESHR

Waters 1525 =30 AH 1342, Empower 111 7
AR, 2707 HEhRERERS, 2487 EAMG AT, 5
Waters A ); TT-6D i 4 HUX, i iEim A
B MR A7 ; BS110S 43 H1 K, Sartorius A 7);
alizKpL, SEE SRR A H .

TEIEIEN FE, T 2 A e ST E, BT
0% 99.8%, fit'5 111820-201303; #Br4 hAIfH)
RNIHERE (NP700), fit5 350170A, HAHEAIH
TRl THEEURE R, B, k'S5 20140709;
THEESE, W) ERERAE ™, fik'S 140503;
Strat-M fii, #t'5 K4BA1004, 3£ Merck Millipore
Al O (IS 135189), HIEE (Jit'S 137467),
a4l Fisher 2wl; HAb KA 70 Hr 2l
2 HESHR
2.1 TERRERIHEELIZ

¥ NP700 A H b HidEs), b A M ¥
RV 941 S3EL T KR AR MK, BE S I A TR
FEIIANHERER, S B AH: Fabdr 259 H 8 £t 70%
AR 2 I, AR AR 2 FE R 118 IR E, H%
BEIMAN AT, ¥ B AAHZEIMAN A M, I
=R, REHFS), wAiE G LB
Rz, ARAE. AR ST RE I 500 e br . o)
FRECAN S FE3% B A T 25 4% a7 ek T A
BB IR o
22 FEEME
220 {AEAES RGE MRS iy
Waters SymmetryShield RP18 (250 mm X 4.6 mm, 5
um); VSIATA LE-7K (60 : 40); KA 310
nm, AFREN 1.0 mL/min. FEiSHEIEIE T, EE %
THHE N AMET 5 000,

222 WA A RFE S R HRR
Hl—4 CORAF 1 JE TR IO FE S I 5, P e ol ol it
RN 60 ng/mL GG, M o K2 U
B TR 43 ) A e B B AC E 2300 R 0.029 3.
0.117 2. 0.468 8. 1.875. 7.5, 30. 60 pg/mL [ &
FKEHR A, B 20 L BERE, DIE IETRIRL . DA
BCAPAARE (YD, FEGREdERE o RAR bR (X0,
2 bR HE th 2ot AR IR TR Y=48 973.3 X—
7831.2, r=0.999 8, KHWIIEIENHELE 0.586~1 200 ng
B TAR i R AP Rt R &R

2.2.3 ARSI B A SR e TR
BERCE A T T4 H 1.0 g, KEHERRE, N 250

mL FJEEEH, FE A 50%48E 50 mL, FRE
T, PRRIRE 60 min, A EIEREER, FMER
&, H 50%CERERNE BRI TR, RRAT, W B
W, 0.45 um FUFLUEMEUERS, HXSEM, AN
W BUYTE TR E A 1.0 g REEFGE, [k
TS B AR S
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TR SRR T R S A 20 L, N TRAR (%
A0, M5 o &5 FAMR T 0l v 98 15 I 04 3 B 1 LA
R, ELBERE G o e 5 JE TG RV AR [l {R B
I AL TE Tt il LI 1.

A TeiEEE /L

t/min

1 EEEMEGE A). TERKRET B). THESES
(C) FPAMET HEARER (D) B HPLC

Fig. 1 HPLC of notopterol reference substance (A), DGP
(B), DHRP (C), and negative sample of DGP (C)
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S RSD, JUAE N 0.90%, FEILEAAE TS
R % R AT

2.2.6 FEEMRK WS 20140709 F£5 6 43, 1%
“2.2.37 TR I AR S, AT e,
S IETERL V35 i 73 #0Ch 1.041 mg/g, RSD
) 2.68%, FKWIFEME G R,

227 RoEtREe % “2.2.37 R ikEE AR
SR R T R S Wb o s | R
HIJE 0. 1. 24 4. 64 12, 24, 48 h kR, AR
TGRS TR RSD {4 1.84%, RWIFEATE 48 h
WA
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2.2.8  IIFEEIRCRIREE RSP 4.50 mg (1 IEN
Xt B, & 25 mL B, R R S A
BT AR B 0.5 g0 RE%EFRE, TN 250 mL |7
JEFEH T, RGN TE TR B0 AR 2.5 mL, %
W “2.2.37 TU7 vl B T, SPAT I 6 s
D RS IR TR R R, 45 SRR I IR BE A T3 [
WA 102.49%, RSD Ky 2.43%, RIFATEINFE
[ UAC 3 B A2 2K
23 RIMERUE IR

2 (hEZGI) 2010 RIS XD 55 =3k
R S SCHR 7 P AT R AR LR S, K B
FIBTRIA F, KNS A AR ], T 0.8 um
R FLIERSE b, SR K T L D BN T b2 i 5 i
M 8], IANBBOR R B, TR,
WA 12 mL 30% S BEM AL BE SR KA, Bt
HE g 600 r/min, KIHEE A (37.040.1) C. 4
BT 1. 20 4. 6. 8. 120 24, 48 h EUFE, BRI
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um JEMEIEIE, HPLC v e b Jeym e (1 &, JHi%
S AR E BB (L),

pt

'=(C,'X /X X

L/=(C,/XV+ ;C, Vo) WX 100
b G n AN]SR B RRIR B, VOGRS,
C/ s i AN ) SSRE S K TR BE S W A RRRIURE A A,
W o BT I B FRURE ot v JEVEE R B (1.007 8 mg)

TREVE B S TV S R B A, TR
BET W 0579 2 mg. SR WK 1K 2, HE
2 WA, T RERMRCE AR ORI g, AR

*1 L/%R (X*s,n=6)
Table 1 Results of cumulative release rate in vitro (X *s,
n==6)

h R TR
L,'1% RSD/% L% RSD/%
461+0.059° 1288 22440022  0.967

8.361+0.099 1.183
10.22+0.195 1.907
14.14£0.205 1.447
20.21£0.435 2.155
32.54£0.945 2.903
50.39£1.126 2.234
67.871£1.988 2.930

1

2 10.64%0.150 1.415

4 18.97+0.240" 1.266

6 24.8240.359 1.445

8  26.901+0.394" 1.466
12 39.0440.696' 1.783
24 548211425 2.599
43  85.34+1.819 2.131

FASE T SR ERILE: "P<0.01
Comparison on gel paste and rubber patch P < 0.01
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B2 THREKENSTEEES L/ MWLH%E
Fig. 2 Comparison on curves of release rate between gel

paste and rubber patch
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24 RIMER I

A Bl I B BT I s KNS g T A 1]
W5+ Strat-M i€ I, SR 5% Strat-M JRBELE It A S
ot 2 (0], AN R R L, A B HERR I
FLECH R 12 mL 30% LI ) A= R ER KW, ik
FEIHEE 4 600 r/min, KEEN (37.0£0.1) C,
ST 1L 24 4. 64 8. 12, 24, 48 hHUFE, FHX
HURE 2 mL, [AII AN 2 mL BRSO - AE S 0.45
um JEMEELE, HPLC v e S JEvm e iE, Jfi%
AR BRUE KR Q) BRUE K E,).
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L,=0,/WX100
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Ci NS i AN IA)SORE S IR SRR B, Vo S BRRRIURE AR,
W 2k BT  FUAE i b JE R RE ) & (1.007 8 mg)

DL L, RFINFR] ¢ AR LR, S B4Rt/ 4
B ROHERER (Do RIS E KR RS BRE
FUAAIE, THENEZ B w2k 0.579 2 mg. Z5H L%
2. 3K 3. 4,

Wi SPSS 17.0 FHAFAT ¢ K056, ML 2. 3
ATAL A4 h R, THERERS T
RV 45T P 1 BBUE R i F B RS R A LU
PE%/NT 0.01, BT EEMZER.

DLIZE B 2% L, WP TR ¢ REVEIEL, T REBE R A
B TR R L,=9.208 t—18.50, r=0.948, J=
0.092 08 h', THAGLE B R ML N L,=
4285 t—6.704, r=0.977, J=0.04285h"'. HI/&3
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Table 2 Results of Q, (X £, n=6) 601
50+
TR E 7 TS E 401
t/h =

O,/ng RSD/% O./ng RSD/% 3 301
1 — — _ — 201

ol THEm T

2 153+ 0.1 0.751 16.81+0.1 0.944 ol

4 657+ 04 0.664 31.8+0.3 1.023

6 129.6+ 1.3 0.969 49.94+0.6 1.361
8 180.9+ 2.3 1.282 68.0+1.1 1.550
12 2929+ 3.5 1.210 97.6+1.9 1.993
24 505.8+ 7.2° 1.415 137.1£2.9 2.097

48 661.8+11.1" 1.677 181.6+4.2 2.289

“— S TSI AR A« RUCE S E I TP<0.01
“—” means notopterol is too low to determine; Comparison on gel paste
and rubber patch "P < 0.01

#=3 LR (XxLs,n=6)
Table 3 Results of L, (X *s,n=6)
TR E THIESE

L,/% RSD/% L,/%

t/h

RSD/%

1 N J— J— JE—

2 1.52£0.011 0.751 2.8910.027 0.944

4 6.51+0.043" 0.664 5.50+0.056 1.023
6 12.86+0.125 0.969 8.61+0.117 1.361
8 17.954+0.230" 1.282 11.7440.182 1.550
12 29.0640.352" 1.210 16.86+0.336 1.993
24 50.1940.710" 1.415 23.67+0.496 2.097

48  65.67%+1.101" 1.677 31.35+0.718 2.289

“— h FEIE I R A s B A S AR T I L TP<<0.01
“—"means notopterol is too low to determine; Comparison on gel paste
and rubber patch P < 0.01
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Fig. 3 Comparison on curves of Q, between gel paste and

rubber patch
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Fig. 4 Comparison on curves of L, between gel paste and

rubber patch
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FR3E5 B2 B s o ASHIF 5 K FH ) Strat-M i € [l Merck
Millipore 2v wl R I NG, 5 #0340 K AR EE,
EIIE R PR RS S N B R, S A L
WL, EACARTsTE I,

TGN F G EZBMNEY, T JETE R
WO 7R s, AETIOREE i DAZE TR . AR
K 30% SEEAFEER KA 30% PEG 400 A2
KA B AT ARANE 25, AN
Bl R 225, S5 RRBLLL 30% ZEEAHE EhK
WO, JETE I IR i o i TR
BRI A YE R, H S48 51 AC 1k
Ja ERCIRGEH, OB 2B, ARz N T i
G P R o 2 P A3 W A A
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