A EEA Y, HEEENHARABATE
WHER, FEANFHSBESRPHHE
H, 4d GIRFMER, wTEAHRNA 60%
HE, HIBEITHEEES, WaAHHE
{i, Y HE R M 25 400 75 B RR S B 48 P g ettt i o
YNEE- -3

LRI B F R Z B Y
B goshigmHEf—TaNER, BE
PR PR —EEE, B9 h FiHA
BeBN 7%, BHEAGEHRAORIBP R
HAEKRMBURIEMNEMER, BEA. FiEM
s PR B A
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ABSTRACT  Enbancing cffects on the permeation
of piroxicam (Pir) through cxciscd hairlcss mouse
(inbred HRS mice) skin were investigated by mcas-
uring flux. Azone 1% was found to be the most effec-
tive enhancer studied, increasing the flux about 21
times. The effect of Azone was enhanced by the pres
ence of propylene glycol. Oleic acid, ethylacetate,
and ethanol promoted the diffusion of Pir. Other
enhancers, such as DMSO, PEG 400, acetone,
urea and salicylic acid, showed little or no cffect.

Pir—f—cyclodextrin inclusion compound increascd the
flux about 3 times. The results revealed that lipophilic
enhancers were more cffcctive than lipophobic oncs.

KEY WORDS permeability; skin absorption;
cutancous administration; piroxicam: Azone; in-
bred HRS mice
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HE A MEY FERCEN T EDBERKN S
A, TR IR 2 i R . 5
PRI Azone HBREABRNRE, FE5ZEM
B, H#SRUTHE. . 2B Z28E. 28R Pir &
B A{EfE . Pu-p-HMRMESWRESZER
#3415, RIEHERIEFR Pir R UEE.

k@A BAYE EBREEs BT W
A LBE

A% B & B & K # 7 (Trans—Scop) T
1981 F () AR M+ 45, AR EBEH
ER+TABRED. WE, HREMNBEASHE
et R RAER R FHEPIRD. ATHRSH
Pyxf B Rk B A, R B B AR R 2 I o PR 2l
BE. # 48 R E g R AAY. R RF
FEE RN, BT FREPDELTLENIR
BN 6 e 518 % B 2 (Flux), BIFFER Pir F
WA PO R IR, AR IR R LS.

MATERIALS AND METHODS

Pir i LB ABG) £, HHAA
¥, Pir—S-3FRIN LAY &M IFE E 57
HETERWE, S K 880911
{(1—dodecylazacylcloheptan—2—one) ¥y Nelson
Resecarch Corporation, Irvine, CA, USA =
ah. FAEHRARE. 2R 2BESEE
WA 5. AR: PEG 400 3 SRk #
Fl I Wk, AR HER LEELR I 4=,
AR; DMSO XL HEMEHBIN T 4 7=,
CR; @i LEhi{ihFERAALa LI &£
7 AR THERD MALENE 3 b Mgk 2R T
e AR HEEEFE N AR,

HPLC X Waters—481 & 4|7 53, ik
(150x 5 mm) A% YWG-C,H,; Valia—
Chiecn B HE XA 5 bz LB YL BT R
T, #HEERKEH LSRR IR,

RN E BIXESRLTE (ER
ch¥ % BALB/CAnN £ L E/ R, Rt
8—10wk, FE 232425, 7 5%H. A

Azonc

t@wmkRsiyP.OYr Rk BRERWN
B, mMErBEY. HE. EMEKrRe6
REBPABE, SHHEOHAXTEARNLAE
B opnEr, B-4CTKREPRE FEE1wk
M.

Valin—Chien B2 BEMHMNEE
Erb(HallcelDEK,. FMAEHR 95mm, F
EEh 71 mm®. EHFAHREEOD, KR, F
ORBOHBEHNA. ERKEME. E3
ERHKER. EENIERNBEHRKREL
2., HeEaE, SHERERKBHOERR
HE, Rt hiEFK.

BEXE TEMHERRBEE—-HRAEEA]
BEh, fAREESR, BERmmEE
b, MBHEEEM LML EHEIZMFMA4
ml AR K, FEHRABFWA 4miKEE
5 B K S8 A 6] B AR R 5P 69 A TR K
), 2ABNBERRIE 3701T, fEHEH
wEMAEREY. M2 RAFEMRE, TS
MW ERBE 100 4l A, F#FERE
FAERNOEEE K, B HPLC 2 T#ine
.

BEEEE REBEFRZEXR. B4
ARETERIF, FABMFIEEE, A 6.0ml
WEIES, MASREY,. mEHTH, B
T2h 5. R LEE. M HPLC 48 Pir
R,

HPLC s¥#rhiE  HshH AP SRR
#01mol« LTS5 :0.9, vol/vol), H
P AMBIZ, R 0.025%. FMiriEk
WY pH % 4.5, HE K 1.0ml - min~', &N
HE A 360 nm, R H 0.02 AUFS. Ak
LR MEFLE R 0.01-50 ug - mI™, B{EKD
WA Sng - mlTh

BIEARE B FcksHB P EHER:.
HSHEBSERBEE. RAUEHAYER
K& M=DKC-+ ' (t-n?/(6D)). B F
Flux=dM / dt. & LR, Linta) t
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B, DM uyoi. ER, MWNEZAHEFE
F 4 Flux.

RESULTS

FEOTSE s iR B g, R ) shi B fE
MBS ARERK. HIRE. LEHY
BAEEHYEEEAKER, BXEsWRL
%, BHERS. £HFE4. TEIRBEAR
£, LEDRAESDAN, HEKRXEEBSH
Wz e, BIRETY, RENEES. BERE
B B BB AR, ARRRERGNE
Bad g — FERS B B IR IR, i Mahjour
FEWT T vp D el et {7 RBESR 2 SR B Rk E b
D, Aorue Al 4 RoE/ RS ER
BBk 4rBI ¥ Pir i Flux fl (Fig 1). &8
FH, TE/NEKETEKSHTREBR Pir
1 Flux TR M.

- ! J//),l? SR
. P
|
I =
- | T I
B ’_T
=
n
Liv 1! L+ Ln 1~ n
In ]
Fig 1. Cumuplative amounts of piroxlcam in vitre

permeation through excised skin from halrless mouse
abdomen () andback (@) . a=4, x+SD.

T O 0 55 P B2 R BEA X Pir # Flux ¥
PEIRT, AR S5 B H LA R AN FE £ ) ) 3K 0 8 A
B, BERNEEEHENG, Pir /) Flux B
A M OH M Flux ¥
Flux,(control). E £ ¥ EF (cnhancemeni
factor) = Fluxg, / Fluxy, @3 8 EF 8K

Flux.{enhancer),

-
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s, BURT HBEASK] B F A Prr () Flux {f13E
o e AMTab 1.
Tab ). Effects of 12 enhancers on permeation of

piroxicam. n=4, " P> 005, TP <0.05,
""*P <0.01 vs control. A\ Saturated in saline.

Concentration Enhancemcent

Enhancer (%) factor

Azonc, Propylenc 1.0. 20.0 250"

glycol '
Azone 1.0 21 4°°°
Ethyl acetate 10.0 46"
Oleic acid 5.0 E W i
Ethanol 20.0 T M
B—cyclodextrin Py 32"

inclusion
DMSO 10.0 2"
PEG 41} 10.0 [
Propylene glycol 230 1.4°
Acetone 10.0 1.4
Urea 10 1.4*
Salicylic acid 10 09°

Azone B—EENH WM EBEARMEN , E
86 B iR i £ 2 f0 B WY o
BERFEE: B#E Azone IS IR, Pir 19
Flux HZREEI0. 24 Azone B R 1%, #I
%3 Pir ) Flux Y 86+ 18 ug+cm™2+ h™";
¥ Arzone ¥ B 5%it, Pic ) Flux {i{ %
18.2%7.5ugcm>+h7"

Tab 2. Equilibrivm solubility of piroxlcam In 9 solvents
at 37T,

Solvent Sowbility fmg - mi™)
DMSO 7111
Acetonc 24.62
Ethyl acctatc 15.94
PEG 4(H} 15.19
Azonc 2.20
Dleic acid 5.19
Ethanol 233
Propylene glycol 0.52
Saline 0.46
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Pir 75 A [ B0l R ) B E 30 Tab 2.

DISCUSSTON

iR RN E RN R, Azone BRE
¥, o5 MER. ZBRIERRZBEN Pir H
AEBENELREEER MHEELREG
7, 1 DMSO. PEG 400, FHH. FH 8.
RE. KEBBRIFEEREN, I Pir ¥ Flux
W/ L. EAREES &R
F B, Pir—f-3 88 & #4773 0 Pir 19
Flux {H 3 4.

P TLREIRI(E B, K AR R H AR
HE, HYE L5 Azone 5N, WS Pir
# Flux { 25 ff. R EAPT ZBEA N Pir B 5
EEfEAMERE BAEAN, BRETHY
BARFRERYWSARD, BNTERE *
Tk R G LIRS O HEA

A\ Tab 2 K Tab 1 AL EH, Pir FHES
MR EREN R EEREERAL. P&
DMSO BB P EMER K, W LiAFHER
* Pir IS SAE A A E. 254008 B WUR
FTEHT AR, —BERT. WXHEm%
ErigmeAEE. FLRWER BTy
ity 5B A AR AR AT PR R A
FEO, MARHT. TRERFEY., KRME
R R A X Pir B Flux 2masEk, &
RE B R MR B I S WO B, X ATAE S Pir
MERRtER L EEREHERNRTHERE
BI2S R SR AT BEREFE A, AT Pir AR
H. {#13 Pir B Flux #0.
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