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21 SWAEEE
2.1.1 AFEH &L

B FRIUE L AT DO RS 20 mg, I pH 7.4 BEIRZE VTR PR JF 2 5 % 200 mL, 43 A F L
0.5. 2. 4. 6. 8. 10 mL T 50 mL =i+, I pH 7.4 BERRZEM K =2, #225), 1EPHK 394 nm 4b
MEWRE A, f3bsrUEfIZE 77 FE: A =0.026 2 p+0.009 2, r=0.999 8.
2.1.2 B AR 4% E N Z

HUGRIR S g 8 mg L™ (R, 78 1 HIIE 59K, 4L H PR 3%, RSD by 0.56%. 4F H Il
B LR, JESENGE 5d, THEHIAKGS AL, RSD A 1.12%.
2.1.3 EDRE R E

R RS L AP RIS 508, pH 7.4 BERRZEMH IR 2 10 mg- L™ (%, /e 394 nm
Ko R E A, F2BIH TRV RAS, [ 4 99.0%, RSD b 1.34% .
22 BUERERHI&

Ui il 200~220 g 1) SD BEPERER, Widiabst, I MEE ki E, BY TRk, LBRET
ML, AR K EEOE, T —40CLRA7%
2.3 ERERLEE
2.3.1 BB A R EAT A 1E BB AG R

FIESCHER) Franz 47 O 2 A0l e e fl, JRARCE BRI 2 A, o2 1 i) 43t
2y, FEALZ A I R AN SRS Bk S%IK R T R S%IRITHIR I RV
5911 A L IR S N R TN IR, pH 7.4 BEIRZERI, AE A XL Beith N pH 7.4 16k
MRLE RN BESZ W, B 300 rmin™. 37 CHRIR /KIS HALE R 2 h, SR K3 it Bl )
WA, ) pH 7.4 IOBERRZE ph i ph PR, RIS LEGEZG Tt i\ 100 mg-L™ (1 J& S5 &7 ) pH 7.4
MRLZMN 2 mL, Bz NN A2, A 1. 20 4y 6. 8 h BUR B2 i 1 3 mL,
[F] B D [P AR R B 14529 3 L FHEHEBR 2 h 0 . BUH PR 0.45 pm AL B g
JG, TN OB 264 nm A WS, AN AR I 2 5 SR H A I 1R 24 ) Jo iR
R AR AR B E I (Q) .

n-1

P, %V, +Z P, xV
i=1

A

Q:

P M 0 ANHURE ISR 25 ORI L s p, S NP RS IO A R s A Dk T

Bl v, AR AR v O AR

JRRE BN SYIIAS RV IE M IR e S5 R BB K m 45 R IR 1, B WA 1. K
I [a) 5 RAUE B AT IR, SRAFIRIA R, SRR 2. AR¥E BT REn] LUK H 2y R as i &
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Js) AR E] (tag) o BIBERE (Pr) 55T 2P RO VLR R DL 24 it b 25 0 v i) o ik
JE, BB (EF) ML LA IRALE EAFRIMFA T S, 4RI 3.

Table 1 Accumulative penetration amount (Q) of nimesulide with different penetration enhancers (n=5, X +s)

t/h Q (OA)/(ug.cm™) Q (Azone)/(ug.cm™?) Q (IPM)/(ug.cm™) Q (control)/(ug.cm™?)

1 11.21+£1.63 8.26+0.91 6.99+0.91 3.37+£0.53

2 21.21+3.16 22.54+4.65 14.75+£1.93 10.53+1.58

4 46.30+3.36 45.67+3.95 31.77+4.63 18.43£2.61

6 78.20£9.02 61.35+5.72 53.34+6.97 36.99£7.63

8 91.3748.00 88.48+7.55 65.77£9.22 43.57+6.21
100

60 -

9/ (ug.cm™)
5

0 2 4 6 8
t/h

o —OA,; m —Azone, A—IPM; x—Control

Fig. 1 The penetration kinetic profiles of nimesulide across the rat skin with different enhancers

Table 2 Penetration kinetic equation for nimesulide across the rat skin

PE Equation r

OA Q=12.078t —1.068 8 0.9929
Azone Q=11.021t—1.029 4 0.999 6
IPM Q= 8.682t —1.9394 0.9970
Control Q= 5930t —2.325 2 0.988 8

Table 3 Penetration parameters for nimesulide across the rat skin

PE Jss/ (pg-ht.cm? EF tiag/h Pnx10™
OA 12.078 2.04 0.0885 12.08
Azone 11.021 1.86 0.093 4 11.02
IPM 8.682 1.46 0.2234 8.68

Control 5.930 — 0.3921 5.93
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MK 3 BRI AL, R R A SR I A R A DB IE I 8 SE 8T A (28 BT
AN RHEAE R, BB A5 505k 2.04. 1.86. 1.46. JBE(LHEN— ol A 2y M4 B Wk i 1%
FB LI BT R R BORAE . O TR 3 RSB (e R i/ AL, AR3E A L
SR SR T 2 ANFRNSIE e B AL PR Je S EF AL SR P IR BUR B (Dapp) MR R
o (Kapp) o

LT BRI LA R Doy = (6tig).

Kb, h BRI, KSRk 18.4 pm.

LA TERHIIH LA RS, Koy =P X/ Dagp
Table 4 Apparent diffusion coefficients and SC medium partition coefficient calculated from the penetration data for

nimesulide across the rat skin

PE Dappx 107 Kappx107®
OA 6.38 3.484
Azone 6.04 3.357
IPM 2.53 6.313
Control 1.44 7.577
M 4 TEH, MR, S GE IR A ERO5E 2 BO 5%) 73 AL JE SEEF M RS HUR
BG4 443, 419, 1.76 15 1AW B R E 0 BRAR X ALY 45.98%. 44.30%. 83.32%. it

BIX 3 FhyBad (2 ik I i) A RO Bl S R IR R 7 246, B iiniah kAT g
PR RGEEE, W T MG RBE BTy, Yem T 290000 B A TR I8 R B
232 ARRIREGWER. REAXT R EATH)E B BN v

FEEIT N 1% 3%, 5% 7% IR R A 1% 3%. 5% 20 I8 — B ont
JE AT BRI o S50 7 W J5vEile] “2.3.17 4%

AR FEEIIIIR . WX Je 287 R 1 BRUE B 45 WK 50 WL S A IR IR . 00 Ak
S, JeERRIEE g WK 2. 3.

Table 5 Accumulative penetration (Q, pg.cm™) of nimesulide with different concentrations of OA and Azone

(n=5, X +s)
PE (w) vh
1 2 4 6 8
1% OA 1.10+0.34 13.65+2.08 34.68+3.85 44.83+4.27 61.43+7.51
3% OA 6.45+0.82 18.53+1.21 40.76+2.87 65.07+4.93 79.11+ 8.08
5% OA 11.21+1.63 21.21+3.16 46.30+3.36 78.20+9.02 91.37+ 8.00
7% OA 8.23+1.26 18.81+2.53 42.03+3.71 70.39+5.45 87.52+10.09
1% Azone 1.28+0.23 10.71+1.59 30.49+2.75 45.36+4.38 59.83+ 6.46
3% Azone 5.57+0.92 16.38+2.03 40.15+3.47 59.73+5.28 72.41+ 8.92

5% Azone 8.26+0.91 22.54+4.65 45.67+3.95 61.35+5.72 88.48+ 7.55




534 FEFCIRAE : VBB 0] JE SR A BOBORC SR 85

100
80
60
40
20

@/ (ug.cm™

& —1% OA: B —3% OA: A —5% OA: ® —7% OA

Fig. 2 The penetration kinetic curves of nimesulide across the rat skin with different concentrations of OA
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Fig. 3 The penetration kinetic curves of nimesulide aross the rat skin with different concentrations of azone
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Studies of effects of enhancers on percutaneous absorption for
nimesulide across excised full thickness rat skin

DU Ling-ran*, CHEN Da-wei', WANG Yong-feng?, WANG Guo-cheng?, LU Hong-xin®,
CHEN Ying®

(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Aston
University, UK; 3. Chem-Pharm R&D Institute, Tasly Group, Tianjin 300402, China )

Abstract: Objective To study the in vitro permeability of nimesulide across full thickness rat skin treated
with penetration enhancers (PE). Methods The modified Franz diffusion cells were used to do penetration
experiments, UV analytic method was used to determine the content of nimesulide in the receptor medium.
Results The enhancers including 5% oleic acid (OA), 5% Azone and 5% isopropyl myristate (IPM) were
able to increase the nimesulide percutaneous steady-state fluxes 2.04, 1.86 and 1.46 times to the control,
respectively. And the diffusion and partition coefficients for nimesulide were calculated. It was indicated
that OA, Azone and IPM increased the diffusion coefficients of nimesulide to 4.43, 4.19 and 1.76 times
respectively to the control, while decreased the SC/medium partition coefficients to 45.98%, 44.30%,
83.32% respectively. 5% OA is the best choice in increasing penetration of nimesulide across the rat skin.
Conclusion It is shown the main enhancement mechanism of three skin penetration enhancers used is to
destroy the barrier function of stratum corneum, reduce the resistance of drug transport thought the skin and
increase the diffusion coefficients of nimesulide.

Key words: pharmaceutics; percutaneous absorption; UV analytic method; nimesulide; penetration

enhancers
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