®OOE B R E R

Acad ] Sec Mil Med Univ 2007 Jul;28(7) + 709 -

£ .
ERAESALZREFAXNZBRERRERSIERANILRFAR

BEEM LVERW i gL, FEHKR LV REEL,REELILES R &
(1. %6 “FERFZFE AL FEH T E , 11§ 200433;2. 85 " E RF RPN F AU =, L 200433)

A& hBREMESMFRBANERTENERBER, ek UEESTREF I E 4, et F 185 7 0 £ %
F R A AR 5 R A R N Al A5 R B B AR £ s RRIE R Oy SR8 A, R F 2 B8 Franz 4 #, B &4 b K
BN TF362nmm AWML EBAFFANAFEARELIONANERSBEE. A SN BEAIONANERSBEN L, LER
MEGHFRB A ZETROERNRB G REREKEFRBAGBEERN, &R (D1%.3%.5% A8 £%F K
FIER BRI 10 h, EERBEE LB AT BAW 1.20,1.33,1.26 £ (P<0.05), BB A M KB NMOAHERF N 3% 4B
SEURAE 1% AW (2% 20% A B4 FRBA(1%.3%.5% A ,10% 8 8 L8, 1% 7w ,30% = F T80 3 £ %
ﬁ%%ﬁﬁ%f’ﬁm;/ﬁﬁu 10Y6 3 B 2L BR 1% 75 f6 7 5k 58 . O X BB 41 B9 1. 86 15 (P<C0. 05) 5 (3) B M MR At 3 0% ¥ B 69 1 3% 18 A 1tk
3B B A 3 B AL 2,16 £ (P<T0. 05) 5 (4) BE AR 7T 35 38 Ak 2 2 3% A1 (R B 18 R, w A Ak 235 7 i BER 1R %
HE R G RSB A EE TR AL, LRSI EFE 1. 14~2.82 B (P<<0.05), R :BEREAAHLRWNY
Wi R AR R, AR Oy — A B B 7 R R TR ANE
[REIR] HEME; TR WA 0EREMNZEREBEE
[FEHES] R971.1 [x#t#RifE] A [XEHS] 0258-879X(2007)07-0709-05

[(HE]

Comparison of electret and chemical enhancers in enhancing transdermal delivery of meloxicam
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[ABSTRACT] Objective: To compare the effects of electret and chemical enhancers in enhancing the transdermal delivery of
meloxicam. Methods: The study was divided into 4 groups, including meloxicam patch group (control), chemical enhancer +
meloxicam patch group,electret meloxicam patch,and electret + chemical enhancer + meloxicam patch group. The in vitro skin
permeation of meloxicam from patches was examined by using a modified Franz diffusion cell. Ultraviolet spectrophotometry
(362 nm) was used to analyze the drug concentration in the receptor. The 10 h-cumulated permeation amount of meloxicam from
patchs was calculated in 3 experimental groups and were compared with that the control group. The enhancing abilities of
electret and chemical enhancers were compared and the synergistic effect of them was assessed. Results; (1) 1%,3% and 5%
azones showed 1. 20,1. 33,and 1. 26 fold-increases in the 10 h-cumulated permeation of meloxiam respectively as compared with
control group(P<C0.05). (2) Most of the chemical enhancers used in this study(1% .,3% and 5% azones,10% ethyl oleate,1%
menthnol,and 30% sulphoxiade) ,except for 20% propylene glycol,had enhancing effect on transdermal delivery of melocicam.
Ethyl oleate(10%) was proven to be the most potent enhancer, showing a 1. 86-fold cumulated permeation that of the control
group(P<C0. 05); (3) Electret was more potent than the chemical enhancers in promoting meloxicam transdermal delivery,
showing a 2. 16-fold cumulated permeation that of control group (P<(0. 05); (4) Electret improved the enhancing effect of
chemical enhancers in this study. The cumulated permeation of meloxicam in electret + chemical enhancer + meloxicam patch
group was 1. 14-2. 82 folds that of the chemical enhancer + meloxicam patch group(P<C0. 05). Conclusion; Electret has a good
promoting effect for transdermal drug delivery and can be used as a novel enhancer in transdermal delivery of drugs.

[KEY WORDS] electret; meloxicam;patch;chemical enhancers;cumulated permeation amount

[Acad J Sec Mil Med Univ,2007,28(7):709-713]

S e S — A i ARCIE B AT 4 25 (NSAID)
FEEMTWHRIT LRI R ME TR, Wi L
AR R R AN TR AR — A BT COX-2

[BE€WMB] HERAKBHEIS(50577066) s 2N+ — A 7FHE 6
I H (06H022). Supported by National Natural Science Foundation of
China(50577066) and Project of the “11th Five-Year Plan” for Tack-

TR B R BT AE A/ B9 B T E A
BE, g HE E F R R, AN E T
B E g i B E T SR AGEST, I8 HE I e

ling Scientific Program of PLA(06H022).
[MEERAN] HEEHM, L. E-mail: houxuemei98(@126. com

* Corresponding author. E-mail; cuilili39 (@ hotmail. com



« 710 -

B EBEREMR 2007 4R 7 AL 28 8

S T i #9308 3 A R P AT — 5 B BB

22 B2 25 24 25 G0 P R 24 ) e o o B R K Y
— P25y 3R 8L, 250 ] S B i R LR AE 2 R
SR 4 B IR T AR . (H T B2 K 9 0K AR B B
RO AR T 38 SCR 285 1 4 56 % 5 e XE LA T 0 B ik
MAIRENRAITRCR . TR E B &Ik
AIRZ XA B T EALHE (DYEH T, ST FA
A BCAL AR 555 (2) b 5 i FTR 25 9 19 5 s
AW 2Tk  BR A BZ 8K 5 IR iR 5 55 5
(O30 5 05 15 U8 N3G R AR 8 0 0 O ik A
WL 2GR IR A S B T i 2 W N R T 28 B
BB I, WA B A JE LR &
P ey il P e RS AR B 1 B A AL
S o AT RO A TR B 45 R el e 4 25 )
TE B JPk v 9 Ak JEE R i ik 245 0 i i

GEAR AR — 2 REE 1 U1 Ak 47 2 11 vl 77 R i 8 P
i B DT RE LA BOMERE S R FH 40 A ) v 28002 A0 B34
HL L I A8 B R A )2 P 8 B XU HE 91 O X OB A
KBRS T8 05 [ FT AL R, SRR R
Ve B g ) BRAE 35 T vk T 25 i 28 B i

AR S0 LA SG 9% BR B Y 25 Wy d i L B E O
FEAR A5 A 2 (298 700 Xk 5 3 5 B A 28 B WOIC, T W
FEAR A2 52 9 R A ML L SRy I S 37 2 5% 1 48 B
R ) G A A 5 3% B 0 ) B BRI Al

1 MBFFIE

1.1 EARXAN . Z4H MR Franz ¥ b (2 A
KEFPE LS T s FA1004 B HL T K (1 iR SFAY
) 7)5 Caryl00 %8 40 4 606 B 11 (35 [® Varian 2
Al HHE B8 R 5 (CORONATROL, Model
152A, Monroe Electronics Co. USA), SD803 % If
HLA T (OB L 73 i sh TR ),

e R JRURE C v N BB A BR A A it
45:20060201, 46 99. 6 %) s FrAE R T Fi (L 11k 2%
WA A A, 4l >99. 0%); Eudragit E100 (7 &
Rohm 24 7] W 3% ) ; 2 O 2 75 7 55 JE B AR W 1k 2
AT A EE =990 %) 5 TN EE (i 2 4 A Ak 2R R
FIABRA AL 4l =99, 0%0) 5 1R TR ( L1 € iR ik
T LA EE==98. 0% ~102. 0% ) 5 Wiy B (L v AR
k)L A =99, 0%) s — H AN (I ifg [ 25 4R 1A 1k
AR FA PR F L 4 =99, 0%) 5 HAb ¥y 43 #rak,

Sprague-Dawley(SD) HEPER L A S 4 &
REESLR S
1.2 BE#AkHMAA BWEIEK (polypropylene, PP),
H A W 2 #3824t (TORAY FAN. BO.) 2 7= (1)

i B, SR 13 pim,

1.3 0k a9 h &

1.3.1 ZaWEswus & (1)0.250 g Eudragit
E100 HI 4 ml PR M35 i 5 ik 3 1. SRR A 0. 125
g FrEEIR TR . HUI A FF % 22 10 4k 24 42 28 ) CRU
IR 2B A HOE AR Y ) & B AR
R RG5O BB T 8 em X 16 em
PERE(PP)RE b AR T4 12 h B S BiA 2.
1.3.2 =ZHEFREACGIEA) & 4  (1)0. 250
g Eudragit E100 F 4 ml PN B J5 CE S % R T
A 0.125 g #r IR T BR . W M Je 30 B F 30 m A
0. 645 gy IR A 157, 15 5 (0 35 W 26 98 A4
(2) 52 [ )M,

1.3.3 WU FRBANNEEEREMNCERA A
By E A (DS X IR QO A 5 (2) #6208 v 43 531
INAAL2E AR5 70 (1 % .3 % .5 Y6 AU .10 %6 1 R £ g
1% T far L 30 90 — HE MR A, 20 90 T 1) . 49 il ol &
157 AT WA 5 (3) 525 U 3R (2) A DL il 25 45
7 AN R AR5 B 260 R R

1.3.4 BREEEEREAN(ERA B HHE
(D FNC2) 5 %F AL (1) AT C2) ML 5 (3) XF 58 8% 1 I
FR) ST il Tk P TR R, P R TR RS T A L A0 A 2
Yy b i e T L R RS E AE — 150 V7, il 5515 0 1R 56 3%
R,

1.3.5  Anfb AR5 7 B9 B AR MR £ 0% & B I A (52 5
AOMmEE (D BETIA A, (3 MR
(O 5SEE A BC3) AHIA], Hil £ A5 7 Fl 35 A% 14 56 9%
BRI

1.4 MEA) 4RI 5 R 4 2 R

141 RASAE BN HEN KR (200~250
@) F Tk R 1, FH r 2 40 B U0 5 HLE R B E L AT
7 RS Kk L R BB A 25 BR R R R 4 SURRS %
Yy, FH A B K B 5 ol Bk T4 B BRRZ 7Bl A 7 )2 D
aerb PSR AT — 25 CUKAE T R .
4.2 Al K ey fF 0085 B EORE T 8%
R 2% wh i (PBS, pH="7. 8) ", £ 200~500 nm ¥ K
0 N AT S AN o BT PBS =3 12 h, X
0. 45 pm FLAE 19 AL 8RR A3 08, U8 VR T (A RE i K
BBl P EAT S8 A4 50 25 U 500 B 6 IR U T R R %
P 12 by BL 0. 45 pm FLAR A SCFL 08 R 5 0 L B
T R R I A 0 [T N R AT 2R A0 4

1.4.3 ApEdh & B9z FRELO. 150 g 2K HRE,
%0 & DMF Hh, S8 05 18 12 3% i B W 78 PBS
(pH=7. ) H (= i, 3F L 45 3 250 ml,
FH0.06.,0.08,0.1,0.2,0.4,0.6.,0.8,1.2.1.6,



BT WL BRI SRR S 2 A 0B T X S 0 BRI VB 1 T B LR AT 5T ¢ 711 -

2.0.2.4 ml F 10 ml B2 &I T, FH PBS # B 2 %1
BELTE 362 nm AR E HOGE EEAE (D), LA D X
W RE VEAT Z M IR A5 AR R i 2T R

L4 EdcEeuzE  BoslE. b K s FkER
FEVE RS (WS R B E PBS B L 7
362 nm ZAIH: D (., fRA AR 4o &L sk
AN ST A 2 L B R LR

1.4.5 ZAMAGSERBBEN T RIBEHHE
Shy A T TG e 285 553 TR 1k 25 00 L AN 5 Vs 1 K D B 11
ZAF TR RGN, R T AR UE AR 3B R S5 v R
53 B[R] 500 25 Wy vk B 34 6 s b 2 DL L AR IR 3LAR Y
Tl 2R A SRR 2 A o pH=7. 8 B2 5% v
W (pH<8 MIPREE A SRR Bz Bk 19 5 AR D . BT
4 FR) 45 2L OV AL S B 41 ALBL OO I 1R W 78 2
SH B A T e % KRR R R B R R 2 L R R Y
Franz # #0426l K R (32 +£0. 5)°C L # 1 40
FEHE N 320 r/min, 7E 1.2.4.6.8 Al 10 h BUEE, &
WHURE 4 ml, FF#b 70 45 i 1 42 32 A 2, 5640 o0t
JEALTF 362 nm AL R D (., %88 B A [H
I B A A Z ) 11 22 57 L S 56 vh A S Ak O A4 B R

BERLREL 4K,
TR B R AR A RS E B (Q) AR T T Y

C corree t:c,,JrVo/VI;SI,I Ci
Q=—cewmea XV/A
KV N2 EEBL VBRI ity
BRI HE RWE . N n A SR BE L ¢ corvee N 56

n MR IE R BE L Sie S i BORE AT 2 Wk B 2 R, Q
F G ERAE o BF RN B BB B W RS R,
V=6.4 ml,Vo=4 ml,A=3.14 cm®),

1.5 %itsaz iR A KR,

2 # B

2.1 Ak kegikBFE K 1A~1C 500 L% H
BB B L5 I FAE 200~500 nm I K S
AN, 7E 362 nm Ab 36185 A it K%
W, T BRSO R L K ) 2838 Y
ME T, Bk H 362 nm AL E B EH R &

H,

i N

L ! A
200 300 400 500 200 300

Wavelength(A/nm)

Wavelength(A/nm)

400 500 200 300 400 500

Wavelength(i/nm)

B1 =®EFEERA).REREY(B)EEAF(C)WENFHE
Fig 1 The ultraviolet images of meloxicam(A),rat skin (B) and blank patch(C) in PBS(pH=7. 8)
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Tab 1 Recovery rate of meloxicam
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Add amount Found Recovery
(pp/pg » ml™H (os/pg * ml™ D) (¢79]
1. 208 1.2040.09 99.1740. 19
7.248 7.24+0.05 99.8940. 17
12.08 12.01£0.03 99.4540. 14
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Fig 2 Effect of different concentrations of azone
on permeation of meloxicam through rat skin
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Tab 2 10 h-cumulated permeation of meloxicamin in vitro in group A and C

Cumulated permeation amount of meloxicamin (pg * ecm™?, 10 h,n=4)

Chemical enhancers

Increased folds

Group A Group C
1% Azone 16.41+2. 66 23.32+2.24 1.42"
3% Azone 18.51+6.76 52.13+5.88 2.82%*
5% Azone 17.58+5. 37 22.0442.34 1.25"
10% Ethyl oleate 25.9445.29 63.1247.55 2.43"
20% Propylene glycol 11.234+3.00 22.9046.07 2.04"
1% Menthnol 19.104+4. 91 28.75+6.33 1.51~
30% Sulphoxide 17.38+5.72 19.81+4. 34 1.14

* P<C0.05,** P<C0.01 vs group A
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