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Preparation and Quality Evaluation of Wentong Jiandu Hydrogel Patch
ZHANG Qi', WANG Mei—Jun', HE Zhe’,  CHEN Hao’

(1. Experiment Center of Foundation Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004 Jiangxi, China;
2. College of Science and Technology, Jiangxi University of Chinese Medicine, Nanchang 330004 Jiangxi, China;
3. Affiliated Hospital of Jiangxi University of Chinese Medicine, Nanchang 330004 Jiangxi, China)

Abstract: Objective To optimize the formulation and preparation of the matrix prescription of Wentong Jiandu
Hydrogel Patch and to evaluate its quality. Methods Taking the appearance, initial adhesion, cohesion and peel
strength of Wentong Jiandu Hydrogel Patch product as the main indexes of quality evaluation, Plackett—Burman
design combined with Box— Behnken design response surface methodology was used to optimize the ratio of
excipients, and orthogonal design was used to test the best drug loading and the content of tackifier for optimizing
the preparation process. Taking C—terpinene, carmine, eucalyptus oil and dextrolimonene as evaluation indexes,
the effect of different mass fraction enhancer Azone on skin penetration of Wentong Jiandu Hydrogel Patch was
investigated by modified Franz diffusion tank. Results The optimal formulation of matrix adjuvant for Wentong
Jiandu Hydrogel Patch was polyvinylpyrrolidone(PVPP) 50.78 g, tartaric acid 20.75 g and sodium carboxymethylcellulose
(CMC) 3.28 g. Azone of 3% has a good effect on infiltration of the target components. Conclusion The preparation
of Wentong Jiandu Hydrogel Patch is in accordance with the related quality requirements, and has good stability
and drug release.

Keywords: Wentong Jiandu Hydrogel Patch; obesity; Plackett—Burman; Box—Behnken; preparation process;

azone; C—terpinene
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F 1 RIERRLKEERINEF £ B Plackett-Burman

LEWiRITEER

Table 1 Plackett—-Burman experimental design and

results for preparation of Wentong Jiandu Hydrogel Patch

F5 Alg) B(g) Clg) D(g) E(g) F(g) ZEHTE(4)
1 48.57 22.85 2143 45779 5.71 1.23 93
2 50.78 18.64 218.5 4579 5.71 1.23 63
3 48.57 22.85 218.5 42.86 5.71 237 88
4 50.78 18.64 2143 42.86 3.28 1.23 55
5 50.78 22.85 2143 42.86 3.28 2.37 54
6 50.78 22.85 218.5 42.86 3.28 1.23 68
7 50.78 22.85 2143 4579 5.71 2.37 59
8 50.78 18.64 2143 42.86 5.71 1.23 95
9 48.57 18.64 218.5 42.86 5.71 2.37 78
10 48.57 18.64 2143 4579 3.28 237 76
11 48.57 22.85 218.5 4579 3.28 1.23 65
12 50.78 18.64 218.5 45.79 3.28 2.37 83

Fz2 RIBREBLKERRE NG H & HI Plackett-Burman 75 = 5 #7

Table 2 Plackett—-Burman design using analysis of

variance for preparation of Wentong Jiandu

Hydrogel Patch

3 RIEIRAL 7K R I £ B MR R TET SE T
B AREXHRER
Table 3 Design and results of response surface
experiment for preparation of Wentong Jiandu
Hydrogel Patch

F5  Alg) Blg) Cly Y Y. Y, Y. Y
1 50.78 2075 571 70 79 74 70 73
2 4857 2285 450 72 91 72 86 90
3 4967 2075 450 81 74 69 69 73
4 4857 18.64 450 78 96 58 76 77
5 4967 1864 571 64 75 70 94 76
6 4967 2285 328 95 84 65 75 80
7 5078 2075 328 64 79 87 69 75
8 4967 1864 328 84 69 63 74 73
9 4857 2075 571 75 94 76 79 8l
10 49.67 2075 450 94 74 84 81 83
11 4967 2285 571 85 63 94 83 81
12 4967 2075 450 79 75 74 75 76
13 50.78 18.64 450 95 69 96 92 88
14 4967 2075 450 88 82 85 86 85
15 49.67 2075 450 93 81 78 82 84
16 4857 2075 328 70 8 76 76 77
17 5078 2285 450 89 87 74 87 84

MR 40 Hr g FmT i, #58 P=0.003 1<0.05, ##
A 2 H S g WA &, FF HAR L) 2 45 151
P=0.2733>0.05, ZRHAEE, WHZ KL

IS il ER:)iA F{H P

iR 7 949.69 21 1.49 0.0312
A 384 1 1.51 0.0113
B 3.38 1 0.03 0.027 8
C 0.042 1 6.78 0.1899
D 0.75 1 0.01 0.9128
E 672.04 1 2.64 0.020 9
F 32.67 1 0.13 0.7223

HEF S PVPP, CMC., WA R . Hal . H .
HQ841, PVPP, CMC. WHATR3MHE MR,
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Table 4 Quadratic regression F test for preparation of

Wentong Jiandu Hydrogel Patch

Ty 22 KR SF 5 A FE P
FBETR 1182.21 9 6.07  0.003 1
A 32 1 148  0.1136
B 351.12 1 1622 0.0007
C 6.12 1 028  0.0076
AB 132.25 1 6.11  0.0427
AC 16 1 0.74 04184
BC 182.25 1 842  0.0229
A 433.78 1 20.04  0.0029
B 10.78 1 0.50  0.5032
¢ 342 1 158 02491
B2 151.55 7

PR 88.75 3 1.88 02733
HrnR2E 62.8 4

PENP 1333.76 16

R 0.886 4
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Figure 1 Response surface plots and contour maps for the effects of PVPP, tartaric acid and CMC dosage on the

properties of gel patches
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R5 TR 7KEE B I A Y R RZ TR TR RO IR HIE
Table 5 Verification of response surface design method
for preparation of Wentong Jiandu Hydrogel Patch

5 Y, Y Y Y, Y

1 92 91 86 87 89.00
2 95 90 87 91 90.75
3 94 92 85 88 89.50

2.4.5 RBRAJEKERME G EE RS K
SR R A 5 il -, SR <227 I, X
BRI R B e Rk 2 i AT T2 B E (W3R 6) .

HIZR 6 AL, 22U L A IR 2 0 W R B 255 2
PR, NG R B2 TR BB W I, W
J1. WRITEA BT MR, HMRERE . Bk
I AR IR B B R, 4%
THETC R BUE, HIRARREFEr RAEZIR. Y
W 22ty 12 g, A TR bR 10 25 5 1 fix
PRI 12 g Ryt
*6 REBKERKEHAZHER
Table 6 Investigation of drug loading on Wentong
Jiandu Hydrogel Patch

W2 (g) Y, Y, Y, Y, Y

6 70 84 78 86 78.00
9 80 86 84 85 82.00
12 90 95 88 85 91.00
15 70 90 83 80 81.00
18 60 80 72 78 70.66
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Figure 2 Variation of viscoelastic parameters of the

Patch with different contents of tackifier
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Table 7 Determination of comprehensive properties of
the Patch with different contents of tackifier

WERE R (%) Y Y, Ys Y, 4

6 60 75 76 90  70.25
8 70 84 87 88  80.33
10 80 85 89 62 7533
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Figure 3 HPLC chromatogram for control solution(A), sample solution(B), and blank control solution(C)
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*8 RIERMALKERNG 4TS HEIRFRREXRE
Table 8 Regression equations and related coefficients
of 4 kinds of constitutes in Wentong Jiandu
Hydrogel Patch

FEih Sy HXRFRE AMEl/mg
C-HMhi  Y=18476.20X -34.56  0.999 16  0.015 ~ 0.200
il Y=18678.18X -27.48  0.99973  0.010 ~ 0.200
FEHhiE  Y=18640.57X-7.19 099963  0.010 ~0.150

LB Y=1562249X+53.81 099928  0.010 ~ 0.300

2.6.5 HRIEksEaE KA R E
FEFRE 2045, L 0.45 wm BEIFIED, B, B
10 WLEA SRR A AR, % “2.6.17 TifAE
FAFFEATIN A o FF 4 AMFR A TR 5 b
C— ANV . M . RIS . A e AT A 1
i S (e)=c X AJAn, Hrhe MHEKTREL, h
XTI BE 5 AR B S RN, AL Akt IRl 0
THIF ., 25 A AR T C—PAT . B . Aent
TEE . A BEAT M 1Y 5 5t 23 1 o (1.66 £ 0.04)% .
(1.92+0.02)%. (2.36+0.03)%, (1.45+0.01)%.
2.6.6 MR HOREM AW, WS .
o RVREE, — H NGBS 6 IR, H KRS
RHUAE 6 IR, L3 d, 2310 E C-FaTh
Wi B . MEMEIEE . AR R I I R 45

RN AT RSD I TE 3% LR, WU 2%
JERLF, SERE9,

2.6.7 FEMEIKE FIRBCEFELER, 25T
0. 4. 8. 12, 24 hIFEME , FFicskaiki, 25
SR C-RAII . B0 . RENTIMEE | A7 BERT I I
JRSD A 1.36% . 1.59% . 1.76% . 0.35%, FWFE
FRVATRAE 24 h NFASE .

2.6.8 FH MR SRlElE e MEEMETR, H
HARI ARG A, M2 4 Fh AT AT AL, 251
75 RSD 23511k C—HATM M 1.54% . 3505 1.54% . et
HEE1.69% . FHEFH G 1.20%, AR HiERH
/I BMEL R, 2R 0E9,

*9 BERAKERESENET EEERER

Table 9 Results of methodological investigation on the
content dermination of Wentong Jiandu Hydrogel

Patch
C-H o ¥t A
E L7 W W (’;) W AR
@ 7 (%) (%)

HWNRE#ERSD EikE 136 1.83 234 081
EE 132 174 218 0.56
fRHEE 075 1.03 1.84 0.95
HIEPRESEERSD  MWIE 125 139 232 083
ik 137 1.87 224 047
M 141 178 198 1.7

FasE Tk RSD 136 159 176  0.35
HEZMERSD 1.69 1.54 149 1.20

2.6.9 wApwcER e BRI S Oy, A
R SRV o Tl Qs 1 i B T =TI SN (A 1371
FERMNRA MW, 4% L ik S A7 0 B ot
TFEINAE NSRG53 7R - e [l 2453
h C— 5 Y 5 100.6% . M 101.4% . #i il B
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102.3% . A3k 99.7%, FeWiZ 5 B hnke [l
FhEtE.

2.7 {RIMER LI

2.7.1 #H&ERE R 5K EE G MF  FEHE
‘247 J 2,57 “2.67 WAL, sralimA
0% . 1% . 2% . 3% . 4% 5% 5t 43 50 i) A2
il & — I 77 £

2.7.2 BADRABRGHRE  BE/NRE T
K, 24 hFH/NRARFE, IR RIS R IR T 2
Brie FHZ, HEE RGBT
Franz § HO 45 A4k, BRAMNZE L, R0 7] S0
F RSN, I 1 B 5 R o . Akl

50 C-HATHAR 100 il
160 ——AEHE 90 + == A A
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0 S AL BRI W 0.45 m L VB S 0k, I
HPLC iR 45 143 1 & o U Q.= (VG +
Voo /A THR LB A RAB B 1 (Q,), For:
Vo E BARTR, COR S n ANB RSB U Sk
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Figure 4 Q.—tcurves with different contents of azone for 4 constitutes in Wentong Jiandu Hydrogel Patch

W Qx5 e FEATIRNE, 133 Q.- BIEIA TR,
W10, MR I0FTLIE Y, HEER I & AR
I, AR AhigE Bz AR ()t KRB IMK IR G- Tl
3.229 pgeem’-h™', M 2.422 pgrem’h' FEHHIEE
0.634 pg-cem’-h™' . A7 EFF 5 0.469 pg-em’-h's
SRS AR % BAAR L, A — 2 B 1 A Y
BER A J Y S v, ELEUR AT 4 b A2z iy h
() C—A i A Al i s L B RCR I (2. e 8
ROR 5 R EA — @ #EA G, ik 3] —E
WPEIS S B 2 U R R R T
3%, C—FAMRFIIIG ) J T B, 24 U o B
H3% . A%}, FEWIHEE . AR Y T XA 2
AR, PRI, EREER &0 3% LA i
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I S Wt 7 790 11 ok ek AR 2™ At 4 RO 45
B, SHRRE BT BRI L 2 G 2, ARWFFTRT
308 ol JH 7K B T It A AR 2 I, AR BRI s
1 %G 1 A ULPE Y AR A, AT Ab T B DAk ik
it . F] ] Plackett—Burman 5% 5 % 11, /P 22 b M
6 Ik 7 G S X 6 U P R T i ) R

B PVPP, CMC. f1/2. Box—Behnken M/ [fij %
AT LR B 7 5 45 PR (R s R, TR
S HWTF W AE T ESEOFHITA G, sy
PAAS B 5ok B FeAE T e i PVPP120 50.78 ¢ B A1
fi%20.75 g. CMC 3.28 g il 1 7 4o 4308 38 A s
() LA 248 T 3 R () X 7K O J 0 P P B AT —
[RIREN , BTG HE—2 ESY

R 70 S VR B 1 e B e i T 245 S BT AR
(RN o 20 AT foff iz JOK £ J5 )22 5 R ot & A A8 HLAR
N, ARIET R R 25 0 P o B . RSN
FARGEIER T/ IS SRR S HER X, SR
3% 1) R B e K AF e KRAEBAEH o Y& & /T
3% T, AP RS I K R B A R 1
TIVTGEE TN, C—A I 95 RN 3ok 12 94 1 425 20 R A
o YA TR BN KT 3%, C-RATE R
W e B MR WA AE RIS, ULBH 259 1oy 195
BRI —& GBI EBE . teAh, H
300 D K S I v 4 A R A A 24 b I B
Q- RME R, AN B EEHR TR, e
KAUHE E R 25, e T 29 iE R 4,
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F10 RBBALKER AR B & 2 FENG T B9
Q-tREMAFHIE
Table 10 Fitting equations of Q,—t model of different
contents of Azone patch in vitro

2= il o s .
A T T . s
(%) em?+h™)
0  C-FAIE  0.=3229-4.465 0969 1331  3.229

Bl 0.=24221-1.849 0986 1421 2422

FEMhEE Q. =0.6341-1.543 0978 1483  0.634
AR 0.=0.469-1.096  0.989 1.175  0.469
1 C-MI  0.=5.074-13.016 0977 1.067  5.074
B (.=3218-6.341 0984 1305 3218
RS 0, =0.784-1.570  0.980 1438  0.784
IR R 0.=04871-0.922 0991 1.501  0.487
2 C-IMIE Q.=5.5500-15.486 0970 1.137  5.550
Bl 0.=3474-5.616 0985 1.003  3.474
FehEE Q.= 0.837-1.694 0981 1.993  0.837
AR 0.=0.591-0.824 0990 1.737  0.591
3 C-PMIE 0.=7.378-1.837 0965 1.007  7.378
il 0.=3.652-2.168 0969 1.152  3.652
FEmhEE  Q,=0.879%-1.678 0971 1.801  0.879
AR 0.=0.5371-0.708  0.988 1.285  0.537
4 C-HABE 0.=6.893t-1.624 0960 1.049  6.893
B (.=3.443:-1.097 0990 1216  3.443
FehEE Q.= 0.983:-2.301 0984 1293 0.983
IR 0.=0.559-0.713 0992 1.545  0.559
5 C-FEMBE 0.=7.179%-1.735 0963 1.121  7.179
3 0.=3245-2.151 0993 1435  3.245
FHhEE Q.= 0.846i-1.549  0.986 1.766  0.846
AR 0.=0.529-0.746  0.989 1.391  0.529
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