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Matrix Formulation Screening of Indomethacin Hydrophilic Gel Patch by Uniform Design
XIE Weijie, ZHANG Yongping, XU Jian (School of Pharmacy, Guiyang College of Traditional Chinese Medi-
cine, Guiyang 550002, China)

ABSTRACT OBIJECTIVE: To screen the matrix formulation of Indomethacin hydrophilic gel patch. METHODS: Using appear-
ance, adhesion, softness, moisture retention as indexes, mixed level of uniform design was used to screen matrix formulation of
patch, verification test and in vitro transdermal test were used to evaluate the patch quality. RESULTS: Optimized matrix formula-
tion was as follow as PVA of 7.686 g, PVP of 9.662 g, glyceryl of 19.992 g, gelatin of 9.999 g, €MC-Na of13.997 g, carbomer
of 3.000 g, HPMC of 1.500 g. The prepared patch had smooth surface, uniform mateix, ‘good color,| strong adhesion, good soft-
ness (water loss rate of 11.9% ). It can be slowly released for 48 h. The in vitro transdermalstelease fitted the Higuchi model (R*=
0.986 9). CONCLUSIONS: Indomethacin hydrophilic gel patch is suecessfully prepared, which can slowly release drug with over-
all good quality.

KEYWORDS Uniform design; Indomethacing Ratch;*Matrix formulation; Forming technology

B T s A e S S e o A e e S L e e

R AR NG SIE SRR 25 i AR HE S SRS (5] AREE, SR, AR, . 13 (082 b S A TR 15 B 0.

A TR R RS M E S s . P E 2 2 &, 2006, 26(5): 620621
S22k [6] E&F,SAEMBGBHEARMEIZ R KR+
[1] 4B ¥ % AR 24218 25 5% % 2 £ [EB/OL].(2015-04— ZJ%,2007,10(9):64-67.

24) [2016-02-20] http: //www.sda.gov.cn/WS01/CL1030/ L 71 WA X2 5E— 24t A 1 By LA 24 iy LUK )
124980.html. NEASHTI]. B E R 2 5 A &, 2014, 34(5) : 408-410.
[2] U, G5, Mo, 5 BBt B 254 908 0 2 55 1 TT [8] LhWEeE, B IR IE S5 24 5 i 1 I 1 5 D).

&SI E 25 5, 2013,24(13) : 1165-1167. B 29,2014, 28(9) : 977-980,
[3] UMM, A T, XU TERR , & 325 5 b T WA Rl ey Y [9] 4REE, RET, N5, B B2 i i i BT (0], F B 25 0%,

I BE A OR B B2 B W R D). 25 3 IR 45 AT, 2014, 2008,11(3):357-358.
14(6) : 414—417. [10] FEREHAL SR X THIFHAIT2015F 15
[4] FhACUE (04 VB 550 26 S A S B IR S5 SR (0] 2 A N 2h Sl T A R MR 69 2 [EB/OL].(2016—-02—
20) [2016—07-12].http : //www.sda.gov.cn/WS01/CL0087/

1% 840 3% ,2011,6(4) : 74-75.
A FEETH « 5eMNA B2 EJ 2R AR R E
(No. BB AA(2015)4030 %5 ) 5 5 M1 44 7 30 = S5 24 A T RRFZE Hpls
i H (No By #4 KY 72(2014)22 5 )
K AL, WEFE T 1) 25 0T R SR R B R T k. HL T - 0851-

144781 html.

[11] FEZHELLREEEMER. &AM HREE
Ji % % 3 HLTEAST 49 % IL[EB/OL].(2016-02-20)[2016—
07—12].http ://www.sda.gov.ecn/WS01/CL0778/144780.ht-

5652056, E-mail:76351383@qq.com ml.
A O DI 25 R S AR TR . OB F 3 2016-06-02 Il H 4 2016-08-15)
75+ 0851-5652056, E-mail:642055255@qq.com (it )

- 1382 - China Pharmacy 2017 Vol. 28 No. 10 tPEZ P 201745 28 555 10



M| 3 3 Ry Ak SR PL R I R 20, PR
PAE IR, TR AVE B AT ARS8 2435 , I R b
RIEVEPIRA RAFEUREH , B2 TR 7 R Ty
R AT M4 25 A = S i A KN, [F AT RE
SR A2 RIE A B 45 S n) i, R T AR I IR i
Wi o WIS ) 43k 357.79, 45 sk 165~162 C,
Y224 53 25 R 485 (BCS) WP R T4 2Rtk
EBENET, S TN O IR 2 EERIVE AT, BHRETR
2R B2 R IRGER 2 . H T 3R K BER L ) 45
RN NS PR S S o) = Y
il WA 5 SR FH 235 7K B G 32 o o 4% 17 Vs | e S 2 S 7K
JREI 1), LA 381 25 47 245 0 ek ke R kit 4 15 W S L I I )
H .

1 7
1.1 {88

Agilent 1260 7Y 55 R R AH 8 354 (52 FE L HEfR A
F) ) TK-12B A% B - 5O (i BBl R R o) A
BN ) 5 400788 0000 e 2 8 A b 245 B A R0 s ZRUATL (g 5 FH
R 2E BE 2R S g E AR L) .
1.2 #ARE5IEHA

W[k JE R 25 (S Y Y-17J6C1, 4l . >99.5% )
IR F AT R A (CMC-Na) F2 N H L4 (HPMC) |
R T 1750 (PVA-1750) | 5 2 J Mt i ¢ i (PVP)
K30 R4 940 30 F_F I A= BB AT PR\ L 3
R M4l s PVA-124 (GHE 15028, 1 N 2= 24 0 Ak 230
Al 450 920315, A3 Air 4t ) s B AE L — SRR PR mETTN
TEER R A BT 4l AR R T R BRI K SR K
Dt BH B 2= B 245 1 R S s W = TR K
2 AEEHER
2.1 T2 R8Ek

IV 5 = S I M I 7)o A i P Pl DL e 1

PVP K30,
PVA-1750 %

HoR
Bl MIRRSEEFEKE B IE T fl & f2
Fig 1 Preparation flow of Indomethacin hydrophilic
gel patch
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Tab 1 Scoring criteria

5 il % i —fi HE 23
W W5 155 10% i 0%

AN et +Ht ++ + 0 -

WEHGKS) 295 85~<95  75~<85  65~<75  45~<65 <38

FHHOED) =45 40~<d5 30~<40 12~<30 Sl s g, A
(BEEGM)  <70% >8%~<15% >129~<25% >%~<35% >35%~<43% . >50%
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o T MUE RN, BRI R B R , M )N, £
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PLE R ZR AN, 45 4l Ab 5 i o R S R e e
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TEFR LR BT 20 Y (Y=Y1/ Y1 X 100X 0.24 Yo/ Yoy X 100 x
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Tab 2 Factors and levels of mixed level of uniform de-

sign
*F

B N, N N N, N; Ni
X(PVA-1750,g) 2 5 8 1 14 17
T(PVPK30,g) 2 6 10 14

X(tifg) 5 10 15 2

X0, ¢) 1 4 7 10

X(CMC-Na,g) 2 6 10 14

X 940,¢) 1 2 3

Y(HPMC, g) 1 2 3

x3 RBEKEHHASHABZHESER (n=3)
Tab 3 Arrangement and results of mixed level of uni-

form design(n=3)

SMULEE WAL it (R SratE

DTN T T TP TR T e v il

I 500 600 1000 100 1400 100 200 1000 800 800 800 4333
2 1400 1000 1500 400 200 100 200 600 500 800 500 2883
31700 600 1500 700 1000 100 100 800 100 3.00 1500 3450
4200 600 1500 700 200 300 300 500 1500 1500 1500 67.50
51400 1000 500 400 1400 300 3.00 400 1500 100 500 4217
6 500 1000 2000 10.00 1400 200 1.00 20.00 20.00 15.00 20.00 100.00
71100 1400 1500 100 600 300 100 1000 1500 12.00 15.00 7050
8§ 800 200 500 400 200 200 100 1000 800 1000 6.00 4167
9 200 1400 500 700 1000 200 200 800 1500 5.00 5.00 48.83
10 800 1400 1000 1000 600 100 300 500 1500% 800-:1000 5533
1 11000 200 2000 100 1000 200 3.00-=15.00% 800 7.00+15.00 58.17
1271700 200 1000 1000 600 300 “200 60071500 3.00 10.00 53.00
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0.014 0X.X;+0.086 5X.X; — 0.007 48 X.X; — 0.105X.X; —
0.005 68X:X; (R=0.999 9, P=0.003 5) ; Y,=— 6.823 +
2.020X,+0.210X; — 0.111.X.X, — 0.029 8X;" — 0.160X.X:+
0.049 6X.X; — 0.037 9X.X, + 0.784X.X; + 0.041 8X.X; +
0.288X:X: (R=0.999 9, P=0.009 8) ; ¥,=15.338 —
1.505X,+0.164X; — 1.245X,* — 0.038 2X.X; — 0.474X.X; +
0.450 4X.X:+0.587X.X:+0.988X.X; — 0.746X.X; — 0.056 6
XX (R=0.999 9, P=0.015 0) ; ¥,=20.668 — 1.033X; —
8.520 8X;—0.024 2X,°—0.011 2X:X-+0.080 0.X.X;—0.011 4
XoX; — 0.022 2X.X;+0.784X:.X,+0.047 5X.X; — 0.139X:X-
(R=0.999 9, P=0.003 5) ; Y=16.812 + 3.447X, +
0.542X;—0.302X,°—0.006 9X;*+0.150X.X,+0.012 4X,.X; —
0.005 5X.X,+1.038X:.X; —0.163X.X+0.144X.X:(R=0.999 9,

P=0.006 2) ., Z&1F0 Y5 H 285 A Ym0 Hr
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Tab 4 Quadratic regression analysis results
i ELESS f P
X 0.9999 67.3025 0.0002
X 0.988 1 64358 0.0233
)G -09999 1124128 0.0001
X 08277 14749 02782
XX, 0.9997 39.2942 0.000 6
XX 0.9940 9.1012 0.0119
XX -0.8112 13872 02998
XX 0.9999 2183105 0.000 1
XX, -09994 285974 0.0012
XXs 0.999 5 310107 0.0010

G546 VAR ZE SR IEATE AT 27 0] 1 5 |k S
SRR I KL b )7 . PVA-1750 7.686 g.PVP K30
9.662 g Tl 19.992 g Wi 9.999 g .CMC-Na 13.997 g
R 940 3.000 g . HPMC 1.500 g,
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FEIKBEIEMG A, 334 2,37 T 7 ik PPN SLAU R 4 b

LEALNGE R FR AT 2L 6 TR A, S A — B, B
RAT, ToA, B 0 i, ZR3hE A, 25 SR bR 5y
FT5 WERAEER
Tab 5 Results of verification test
ik S HIE NS FAEORE) FIKE, %
1 +++ 8 40 124
2 +4 8 45 111
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b e} 444 8 f 119
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35 C, RN 10 uLo FEIREATESRAM T, ImINeSEF 1t
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Fig 2 in vitro transdermal curve of Indomethacin hy-
drophilic gel patch(rn=6)
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Tab 6 Kinetics model fitting of in vitro transdermal
diffusion of Indomethacin hydrophilic gel pat-
ch

5 iR
0=3.106 6r+514(R=0911 1) In(
0=3713 51+44 51(R=0913 7
0=3.767 5t+50.63(R=0.909 4

B CNTE: Higuchi 4] /1 Ji B

| =0.030 Tr+4.00(R=0.7195) 0=27.545¢*+1 69(R*=0990 1)
2 ( ) =0.036 5r+3.89(R=0.703 3) 0=32.893*~4.84(R*=09909)
3 ( ) =0.034 2+4.01(R=0.7284) 0=33.405¢*~9.70(R*=0.988 3).
4 0=370260+5456(R=0.878 8) In(0)=0.034 3:+4.03(R=0.6454) 0=33.2221"“~610(R'=0.9779)
5 Q=348 2+49.10(R'=0.8859) In(0)=0.034 6:+3 94(R'=0.668 1) @=31.134/=7.69(R=0.980 8)
6 ( ) ( ) ( )
#

n(

i
I
In(
1
i
I

0=3.666 9:+49.50(R=0.903 2) 1n(Q)=0.034 7r+3.97(Ri=0.694 3)1, 0=32.614¢°~9.58(R*=0.987 6
90 0=3.573 4:+49.96(R'=0.901 1) In(Q)=z0.034 16+3.98 (R*=0.6945) " 0=31.809¢*~7.70(R'=0.986 9)
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