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Optimization of Formulation and in Vitro Release Characteristics of Sanzi Cataplasm LIANG Jing-kang,
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510006, China)

[ Abstract | Objective: To prepare Sanzi cataplasm and optimize its formulation, then evaluate its in
vitro release. Method: Based on single factor tests, taking overall desirability of quick stick power, shear
strength and sensory evaluation as index, central composite design-response surface methodology was used to
optimize matrix formulation of Sanzi cataplasm. In vitro release of Sanzi cataplasm was evaluated by using sinapine
thiocyanate and rosmarinic acid as indexs. Result: Optimal formulation of Sanzi cataplasm was as follows: 1.85 ¢
of Viscomate NP-700, 0.6 g of Plasdone K-90, 0. 13 g of dihydroxy aluminum, 2 g of kaolin, 0. 08 g of tartaric
acid, 0.02 g of EDTA, 10 g of glycerol, 3.5 g of Sanzi extract. Sanzi cataplasm had suitable adhesion, no
sticking residue, good paste character and skin adhesion. Average contents of sinapine thiocyanate and rosmarinic
acid were 0. 748, 0.282 mg -cm ~*, respectively. In vitro release of sinapine thiocyanate and rosmarinic acid were
zero-order kinetics, their release rates were 37.91, 14.30 pg -cm > +h™', respectively. Conclusion: This
optimized formulation of Sanzi cataplasm is reasonable with good paste property and release performance.

[ Key words ] Sanzi cataplasm; matrix formulation; sinapine thiocyanate; rosmarinic acid; central

composite design-response surface methodology
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HRZMGEBZ I, &) Ml 250k R T 2 sk Ak 56
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PR AT £ B TE B W) 8 955 Perilla frutescens T
PR S T FHBE Y & N Raphanus sativus 1)
TIRAF ), = F (HITF BT HSEE ) B
REFCAH T AL 20130703) , IF F il BT AR |
PR IR RO A (e [ R 2 R E ST B, it S
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2.1 FHBEAAAMHE KA & Viscomate NP-
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Table 1 Scoring criteria of Sanzi cataplasm

P 48 b Vo br i BAE/ 5y

W VIRE RN AE (Y3 K5 21 S BBk A 43 40 40
oy Be R E M ER S5/ 1 540 5 4y

K3 h PL >4 min /)43 43 30 4, HAR B L 30
CIUA(E/ e R AH) x 30 31534534

E=LESIZIN BRI, U R, TR A EORL 10
i, RIA L

5% i Pk BIRBEEG, Tk, B im A 10

J Bk 38 B PE T4 Bl RS W T T L 10

10 R vE

2.2.1 BREFRRE AR AR B e A
FI R Ab 77 28 )% F Visomate NP-700, H %245 , Plasdone
K-90 ,EDTA &l 4=, H o, W A BR A K . f T4 5
J5T R P S5 A AN [, A IR AN [R] 36 5
A5 LA () £ FRC HG RS LA R A0 B e L DA
A R B35 B R AR, R F B DR R 00 25 ¢ 0 ot
P, WA 2, &5 2R 0 7 1 70 0] v 0 4 5 B AR Y
w1 og, s KD, BERF R HEKRE, H Bk
TR GHRR H MR RS g, HEd 2, B
PRI B PR R R, B M AR X o K, BRI AR
AR H RS R L 0. 04 ¢, FHE /D, BRI B
PR, A F T 9858 5 >4 ] A o e — A (I, B B
it T %, 255 7 Visomate NP-700 & H % 1.1
g, B 2, JE i i M Boim o 4% 2655 Plasdone K-
90 AL & 0.4 g, M & ad oK, B oo ad A, Bz Ik B
BEPE 22 . ACIBCTA Y 7RI A R K W M B E R S ~
7 L A7 B KW R /D B BTSSR AN 52 4, B
PERAR; a2, F ARG gl ki K, 36 W] B th 3L
B G , 500 A1 PR K I O R 4% 6 mL, il T
H ¥ 48 , Visomate NP-700 fi1 Plasdone K-90 g %} 2
A1 70 B 5 e B, 5 i — DR

2.2.2 RABObRAR e R b E
Eis 4+ 2 g, Hilh 10 g, EDTA 0.02 g,0. 66% i £ iz
KW 12 mL (MY T AR 0.08 g), EEEHE
£ Visomate NP-700 FiI Plasdone K-90 JHH# & B A%
i, UURIRE ) R RE LR G RCE VAT AR bR, R
Hassan V544 =35 09 0 € 45 RARMEAL N 0 ~ 1 19 I
—{l” (desirability,,d) , XJ F* (A 8 R4 1 R 3R
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Table 2 Investigation of amounts of matrices in Sanzi cataplasm

- 9511 JH GERE
25+ 0.7 g R B AT, 48 I R IR U b A Ak
1.0 g HIREEMEE b, 5 6 T HE, JC Ak
1.5¢g BT SRR N M, R E BE T R R
i 5.0¢g R EPEIE b, B R BT R D
7.0 g BRI K, B R AR R P R £
10.0 g BRI Bl S K 48 S R AR IR, B R R R 2
Hgm 0.04 g R BB, 548 R, LT Te sk
0.06 g T8 FF 58 R M, T4 ol e A 7 A R
0.08 g BB BB T M, LT B
Viscomate NP-700 0.9 ¢ BTSN PE R, BN, KR B 22
1.1g %MS%E‘EELEP AR B )5 JC R B
1.3 g T MR K 48 TF RS A iR B
Plasdone K-90 0.4 g ﬁﬁiﬁlﬁ«b_%’ W REAE B J5 TC AR B L B ik a8 Bl 1 4
0.6 ¢g HIRFEMEE b R bR S A R
0.8 g LR RBP4 22, B R G B 1 22
0. 66% 7 £1 R /K 75 K 4 ml AR B R PR AL
8.0 mL B A T (H R T B M
14.0 mL AL Bl Sk K, 98 T A IR e 0 5 e R

(0OD),0D = (d,dyd,--d,)"" ,n J35%, UL OD KiF  WEF, RHE S Design-Expert 7. 1. 6 424
Wrdg AR xS B BT Ak I EAT A4k, OD MR, B iAPEBE 030 4% 2.1 TR vkl 4 A7), W32 3,

£3 ZFEHRAERLFERKB A

Table 3 Central composite test analysis of matrix formulation of Sanzi cataplasm

No. X, Viscomate NP-700/¢g X, Plasdone K-90/¢ X, BB/ IEH1/ 5 BN/ GARE /Sy oD
1 1.30 0. 60 0.08 40 11 22 0.527
2 1.85 0. 80 0.08 40 30 22 0. 822
3 1.85 0. 60 0.08 40 28 26 0.972
4 1.52 0.72 0.05 40 18 20 0.567
5 1.52 0.48 0.11 40 5 22 0.237
6 1.85 0. 60 0.03 40 30 17 0
7 1.85 0. 60 0.13 40 14 21 0.555
8 2.18 0.72 0.11 35 30 34 0.714
9 2.18 0.72 0.05 40 30 20 0. 693

10 1.52 0.72 0.11 35 15 27 0. 644

11 1.85 0. 60 0.08 40 30 22 0. 822

12 1.85 0. 60 0.08 35 28 21 0. 649

13 2.40 0. 60 0.08 25 14 19 0

14 2.18 0.48 0.05 36 30 22 0.818

15 1.85 0. 60 0.08 38 30 20 0. 639

16 1.85 0. 40 0.08 40 4 23 0

17 1.52 0.48 0.05 40 29 18 0.473

18 2.18 0.48 0.11 25 9 22 0

19 1.85 0. 60 0.08 35 30 21 0. 666

20 1.85 0. 60 0.08 40 30 21 0.693
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LL OD X 2% K 2 #4722 Ju AR 2 v 1Al A B — 3 =X
Pa, BIEL R TG 7 OD = - 5.198 +
4.448X, + 3.425X, + 11.374X, + 0.278X,X, -
8.056X,X, + 40.000X,X, — 1. 108X — 4.689X; -
128.420X2(R> =0.927 4 ,P <0.05) , #HC R B0,
A BER T, ATAE R 43 B e il g 80 . L OD 2y
RS 6, [ 3 A A ARz — A H il A TS 2 A
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NP-700, Plasdone K-90 F1H 548 FH& 4051~ 1. 85,
0.60,0.08 g,
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,, 066 7
0.08" - 0.60

07 ~———0.54
X3/g 005048 X, /g

0110 .

0.10

1 2“3 —E"3=FE % F & Viscomate NP-700, Plasdone
K-90 F0 #2 $5 F3 8 A T3 380 B2 T

Fig.1 Predicted response surfaces of OD on amounts of Viscomate
NP-700, Plasdone K-90 and dihydroxyaluminum aminoacetate in

Sanzi cataplasm
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NP ) B S DA S N T SDA R 8 k)

0. 13 g I, B RFEVEIS by, By 48 T, JCoR B 5 100 Y
FHEEBGINZS 0. 15 g I, JE 5T 9 6 P4 70 B Ik 58 Bl 1 1
BE TR, SR H RSB RSO0 13 g, #iE
=T E 4 %) B 4k J7 S Viscomate NP-700 1.85 g,
Plasdone K90 0.6 g, H# 45 0.13 g, b+ 2 ¢, A
7% 0.08 g, EDTA 0.02 g, th 10 g, = F &7
3.5 gotil £ iy = 7 A 5 A WD & ) (20 A ER, 35
53 FFR (251 5,30 43 ) FILE6 BCE % 45 (27 1)
P K o M3 em x3 em AT 3 R, BR 2
2, 7K 300 mL A 2 58 4V i, 200 78 R
IF F BB R R L2k 3k A R 1Y P 1 B & A Bl o
0.748,0.282 mg-cm > ,RSD 2%/ 1.4% ,3.6% .
2.4 JF T RE SRR $h R 2K 2k A R 43 A Oy i B T

AR 25 BT 58 3 B =7 J7 v ~F- Wiy 19 356 14 1 23 SR 57
TR AR Mk R Mk g o =
F LA R0 N AR S e 2 R 5 S I R A
2.4.1 % Dikma C 454 (4.6 mm x 250
mm,5 pm) , i A LN (A)-0. 1% K (%
0.15% =} ,B) BEEEVEML (0 ~2 min,25% A;2 ~3
min, 25% ~20% A;3 ~5 min,20% A; 5 ~7 min,
20% ~ 60% A;7 ~ 11 min, 60% A; 11 ~ 15 min,
60% ~25% A;15 ~20 min,25% A), K % K 330
nm, #E B & 20 wL, 7 1 mL-min~", # ¥ 30 C,
PR B M BH% o7 1 i URR R e T H AR T 3 000, L
K2,

I

o 15 20 ¢ 3 0 15 20
t/min

-
w

ACEPREM B, CoXF IR D AR L T F R EARR R 2. ik ik
FR
B2 =FBE##A HPLC

Fig.2 HPLC chromatogram of Sanzi cataplasm

2.4.2 tpruEdhZes il S AR IBOT 7 BT SR £R
XF B 1. 21 mg FlRE 2 B2 4T BR AL 1. 67 mg, 43501
T 100 mL i A, 03 A B AR KRR 7 4l o8 4
ffE I E AR AR W IR A KRR
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ZO T Fi 2. 40 1 TR % SR g 45 [ 0H
TR Y =34.995X —9.531(R* =1.000 0),
Y =31.860X —9.050(R> =0.999 9) , £k 1 11 Bl 4K ¥k
7 0.315 ~40.35,0.65 ~83.50 mg-L ™',

2.4.3 Mm B BUE 0 = WA SRR AR
WS HERE 6 W, 4% 2. 40 1 T (5,33 20 I 5 , 45 R
IT Bl TR £ R0 A 12k A R 04 T AR Y RSD 43 51l hy
1.6% F11.8% ,

2.4.4 faEtiEs  BOE 0y = B A AR I
VWL AT 0,2,4,8,10,12 h #ERE , # 2.4.1 TR
0 S 1IN A 45 R ST - e SRR R N 2k A R 0
ALY RSD 23000 1. 6% F1 1. 2% , 3= A4 5t %
WAE 12 h AR Pk R4,

2.4.5 HEMRE CFATHI 6y = EATRIAE
VSV, HE 20 40 1 TR 3 S5 AR E 25 R OT F a0
EUR S K 2k A R 1 T AR A RSD 43 Bl Ch 1.5%
A11%

2.4.6 A ECRIELE RSB BOR FIARC M
FEAR T & B = AT FAE ST 10 mL 5
wh, 23 ) BN ST BB R R R 2K 2% A R X AR
VSR, AR B ER K E 2 AT B LR L 3 A
TV B BT, 2. 40 1 TR A SR A
AR T BT R B T T A R 6 - 1 [l iR 43 )
7 99.87% ,99.98% ,99.77% ,RSD 43K 1.2% ,
2.2% F 1. 4% ;A% b | i BT e Uk B K 3k A R - 1 [l
W 43 31 A 99. 99% , 100. 25% Fi 98. 72% , RSD 4
Bk 2.4% ,1.0% F1 1.9% , 3 B % 0 5 )7 vk Fa o
AT,

2.5 AR RSN R LR R A X A
it 3 500 Da WY T4 05 B, ok H 1 =8 Bl vk
HEAT AR S BRI A o K = B AT R R B s ok
AN TR L A PR O A TR S o R 4 Al
A FL e 7E 5 B0 04 HE R 2= R IE 2 ) 2 R

F4 =ZFERAFFTFEREARENBXXFTREMEREEUETE

s . DUEBER KO A i, (32 1) C
AR T 3 5 (3 300 e min Tt 4351 F 0.5,
1,2,4,6,8,10,12 h HUAE 1 mL, [&) B %b 0 28 & 1 [5]
T A BRER K AR S o FERL 22 0.45 um fAL
UEREUE L %7 2. 4.1 TUT @35 &I E |, 4545 0
BU(2.92 em®) PR ABL(7.5 mL) T 5% F 6l
i, AR 6 0 28 3% 7 R A9 °F- 2 R BB 25 i Q AP 1y
REBBE S,

G3 R & G R, — R Y Higuchi J5 2,
Hixson-Crowell J7 #& #l Ritger-Peppas J7 F& X} JF T Bl
i, AR 6 F1 2K 15 7 IR 1 (AR Ah S JEAT RN 5, 3 5
¥R 225757 F1 (sum of squares of residues, SSR) J% iJF 4%
P E Z #U (adjusted coefficient of determination,
R s ) > M0 R 4845 AT DL BE 189 4 . SSR /)N,
R e BAEIIE 1, 2250 8 MO 2 5 0 1 5 2 £ 40045 50
SR, WA 40 S5 R R T T O R £h K
T IR AR SN T 2k X 5 78 908 O B 005 B o
YO = B A 7R T 2 A i o0 A0 2 A S T AR DA
J b B T Ok o DAY T B SRR R AN 2K 1k A TR Y Q
XS] ¢ VR, WL 3o K Q@ X ¢ BEAT Ak BT, 4%
I AL R R AN A 1% R i BRI 2 0 il Dl Q =
37.909: + 8.851 (R® = 0.995 4) Fl Q =14.2951 +
4.501 (R* =0.996 4), & [ B 0 # 2KK H
37.91,14.30 pg-em “+h ™',

3 g

B A7 5] 5 P A B 2R LA B0 20 v ) 3R PN 0 TR
£ ( Viscomate NP-700 F1 NP-800) K 2R N 4% B8 4M
(PAAS) 5 HAl 2 T B 2244 BLAH L , Viscomate NP-
700 H 5R PA AR TR P SR P 0 TR R 1) LU A9 AH 45 L B B L)
FHEREE SCHERR A pH 2558 P ik ] Viscomate
NP-700 Jy B4 pRN " o A2 B AT 5K MR A
RN TR BT AT T I AR = 4 s (W] 5 48, 2 vy R
FARE B a5 R R B E . H DL B 5 IR R L 9 AL

Table 4 Fitting equation of in vitro release property of sinapine thiocyanate and rosmarinic acid in Sanzi cataplasm

" IF T Dl AR R LR
PG R . .
MG Tr Rdjustea SSR MG Tr Ridjustea SSR
T S =5.068t + 1. 808 0.9954  0.0015 §=5.069¢+1.595 0. 996 4 0.001 2
—% In(100 = S) = —0. 0807 +0. 041 0.9686  0.0315 In(100 -S) = —0.080s +0. 046 0.962 9 0.026 6
Higuchi § =20.799:% - 15.522 0.9462  0.0179  §=20.821:7* -15. 149 0.948 7 0.017 0
Ritger-Peppas InS =0. 8161nz +2. 001 0.9880 0.0752  InS=0.791lnt +2. 061 0.982 4 0. 103 7
Hixson-Crowell (100 - 8)'? = ~0.3151 +10. 058 0.9834  0.0022 (100 -S)"* = -0.316¢+10.036 0.986 4 0.001 8
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Fig. 3 In vitro release curves of sinapine thiocyanate and rosmarinic

acid in Sanzi cataplasm
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