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hnken response surface methodology. METHODS  Plackett-Burman design was used to figure out the major influ-

ential factors in the process with a comprehensive scoring on indices of initial adhesion and tensile strength. With

Box-Behnken response surface method in optimizing the main factors, the results from the multiple linear regression

and the two term equation fitting were applied to forecasting the optimum process. RESULTS With multiple cor-

relation coefficient r of binomial equation being 0. 9712 | the suitable ratio for key materials of NP-700, PVA and
gelatin was determined to be 5.25 (g) : 6.31 (g) :6.23 (g). CONCLUSION The experimental results
demonstrate that the combined method is predictable of a fine and feasible preparation process.

KEY WORDS; cataplasm; Plackett-Burman; Box-Behnken; response surface methodology; NP-700; polyvinyl

alcohol (PVA) ; gelatin
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X R R W HEE T
1 LB SHE

792-BD Z UjReii #E A% (R EFRALER) ) ;
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BRAY PR, BEEWE 3 K, BCFEE, LG E R
B 70 43, HARW5Z A (WAHE/ R KIE) x
70 THEARIY
2.2.2 $Hrfy B3 H2.5 cm x10 cm BB,
WETEAEE MR 1, H 2 ke IR IR 3 1K,
HCE 20 min f5, SRABLHLEATIRE:, ICREER,
HA 3, BCFIE, IS RO (E Sy 30 73, H
REZAL (WAHE/ KR =30 TR
2.3 Plackett-Burman 537 % ALK 7E i %k
X BEICE R 4 T2 AR, S — 2L
BT R A
2.3.1 FLRMNEKIKCFRIRE 28] Plackett-Bur-
man PR EEIEE I A T 250 PR R Y
¢, WAERP . PVA L BB, NP-700, Frigme il
HEA 6 AR A 12 Uiy, AR 40 i 25 52 56
fil R WA, ARG (+1) . & (-1)
PAFPKF-, BARSEEG R KoK IR 1,

%1 Plackett-Burman S23$i% 3t

Tab.1 Plackett-Burman design
KE R/ PVA/g  HIME/g NP-700/g #riEls/g H¥%4S/ g
-1 1.5 4.5 4 6 0.2 0.2
+1 3.5 7.5 7 9 0.4 0.3

2.3.2 Plackett-Burman 286 45 58 N M 6 A
F 12 5L, #2218 Plackett-Burman 53132 7471
9o, ¥ “2.27 midbfr LR, 255154 . Plackett-
Burman SZEG 11 A N {E AN 2.

F Design-Expert 8. 0. 6 #5152 50 JF 247K
PAbBR, M3 sl LIAE N, AR W, B
B rt =0.949 4, Ui [0 )9 4004 B B ARG, PVA
HIE . NP-700 HoA W&, Hr PVA [ P (H/NF
0.01, B H G, H e e I 50 1k B A ) I 2
PEHEZ S PVA > BIE > NP-700 > H £ 40 > R
>R, I iES: PVA. W, NP-700 ixX 3
MEZEAE N FEEEH R A — 2w Ny w4, LA
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& 2 Plackett-Burman 3CI§ 5 R
Tab.2 Experimental results of Plackett-Burman
75 R/ g PVA/g I/ g NP-700/¢g HEE/ g R/ g WFi 1/ g $iJ1/ kg Ay
1 3.50 7.50 4.00 9.00 0.25 0.40 11.21 3.84 61.39
2 1.50 7.50 7.00 6. 00 0.25 0. 40 20. 00 0. 59 75.09
3 3.50 4.50 7.00 9.00 0.15 0.40 2.72 1.74 22.62
4 1. 50 7.50 4.00 9.00 0.25 0.20 13.98 2.18 57.91
5 1. 50 4.50 7.00 6. 00 0.25 0. 40 4.62 1.31 24.20
6 1.50 4.50 4.00 9.00 0.15 0.40 4.62 0.26 38.70
7 3.50 4.50 4.00 6. 00 0.25 0.20 5.62 3.31 44.24
8 3.50 7.50 4.00 6. 00 0.15 0. 40 20. 00 0. 86 77.39
9 3.50 7.50 7.00 6. 00 0.15 0.20 16. 41 2.48 67.33
10 1.50 7.50 7.00 9. 00 0.15 0.20 7.57 2.98 46. 86
11 3.50 4.50 7.00 9.00 0.25 0.20 3.52 1.27 20. 83
12 1. 50 4.50 4.00 6. 00 0.15 0.20 11.21 1.17 41.47

#& 3 Plackett-Burman 7= 4547

Tab.3 Variance analysis of Plackett-Burman

M % FJ5 B A df F Al P1E

AL ] 4189.39 6 15.63 0. 004 2
A 13. 67 1 0.31 0.603 9
B 3239.01 1 72. 49 0. 000 4
C 309. 37 1 6.92 0.046 5
D 597. 14 1 13.36 0.014 7
E 4.65 1 0.1 0.760 0
F 25.55 1 0.57 0.483 6

REIX LK B B AR o
2.4 Box-Behnken & & @40 523 H o Plackett-
Burman 52564 31 2 5 8B R il 48 T2 0 R

RS ISIE N UB 1508 4 A 8 SIS [ PVATTHY W A: U
PR S, KA RS I IR KRR N
NP-700 /4.3 ~6.5 g, PVA }54.6 ~6.8 ¢, WK
H5.9~10.3 g,
2.4.1 Box-Behnken BiTSCHe 78 LiRSCIEE AR
Senh b, LI NP-700, PVA | BIECH AR, LA %L
JIRIRL 125 G457 14T Box-Behnken Wi 7 1 % i1k
SH, IR A R IEAT IS 2T, AR Box-Be-
hnken BHSLER AFKF KA R ILE 4, S,

%4 Box-Behnken i&it5218 E =k T

Tab.4 Factors and levels of Box-Behnken

IR NP-700/g A PVA/g B /e C
F A NP-700, PVA, Bljie, #8005 45 R 5 & -1 4.3 4.6 5.9
E AR 4 SR P AT, ff BRI R iR ¥ o o e
K, SR T ER IR 2R 25 GBI A I RE Y 200,
%5 Box-Behnken igit LW ARELWHER
Tab.5 Experimental results of Box-Behnken
F5 Alg B/g C/g WFE 1/ g $ifi/kg e S TR A
1 4.3 4.6 8.1 3.52 2.72 43.37 42.16
2 6.5 4.6 8.1 4.62 2.35 47.23 43.22
3 4.3 6.8 8.1 6. 20 3.63 67.11 71.12
4 6.5 6.8 8.1 6.20 3.83 68. 71 70. 48
5 4.3 5.7 5.9 10. 08 2.55 82. 86 78.59
6 6.5 5.7 5.9 7.56 3.05 71.36 69. 02
7 4.3 5.7 10.3 3.52 3.96 47.99 50. 03
8 6.5 5.7 10.3 3.52 3.51 56. 32 60. 59
9 5.4 4.6 5.9 4.62 2.76 50. 41 56. 45
10 5.4 6.8 5.9 11.22 2.27 87. 81 88. 07
11 5.4 4.6 10.3 2.72 3.11 41.45 41.19
12 5.4 6.8 10.3 7.56 3.22 72.39 66. 35
13 5.4 5.7 8.1 8. 46 3.63 81. 18 83.91
14 5.4 5.7 8.1 8. 46 3.79 87.47 83.91
15 5.4 5.7 8.1 8. 46 4.81 90. 64 83.91
16 5.4 5.7 8.1 8. 46 3.81 82.62 83.91
17 5.4 5.7 8.1 8. 46 3.81 82.62 83.91
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2.4.2.1 BEIRNG MRIESLIREEA, )W Design-
Expert 8.0. 6 #f4f, LITFANHE 5 700l X 45 R &= 2k 1 7
ZIILE, RS FoR AR TR0 (A 1 AR
NARAK . 366 ARSI T ZE e R, & F R
BREMAF R EE (P =0.0007), r*=0.9529,
r=0.971 2, FHZFEEBR GG EO R4, [\l
A BRI, BEMEM M P SE PR TS .
EEAMB, €A B, CAREEES, FIH
Design-Expert 8. 0. 6 k#4722 0mHE, 2K
LM FEIR, Y = - 675.371 79 +75.609 174 +
111.439 44B +14.069 94C —25 111AB +2. 236 67AC -
0.717 78BC -5.724 11A**®Y B> —-2.875 22C*, R
Y R RAE, A, B, C 435k NP-700, PVA, Bj
o TR AR 7 =0.952 9, & 6 A,
BAREALL S B K P (P =0.0054, P<0.05),
FIORZE R AR L B 3, RPEMER A B
P, ZITREX LA AT .

2.4.2.2 mpAPLAE S TN ARPESATEE R (W
F#5), 404 NP-700, PVA | WIRCEE N 5.4 g,
5.7 g, 8.1 g, 255 AW AB 15 XoF B e 8 351 1 o
(M 7 T P, 5 % NP-700, PVA | BH fig ) Hx2 B
TEH, XT&EEREE IR, & 1 B8 NP-700

9.00 Q.00

20 a6
Wbo ANP-700/g

7.
BPVA/g 6 o

®6 RENEFAFESN

Tab. 6 Variance analysis of quadratic regression

FERBE FHA B R F Al P1A
Model 4 341.00 9 15.74 0.000 7*
A-NP-700 0.5 1 0.016 0.902 4
B-PVA 1611.98 1 52.61 0.0002*
C-PH 684.32 1 22.33 0.0021*
AB 1.28 1 0. 042 0.844 1
AC 103. 30 1 3.31 0.1119
BC 10. 43 1 0.34 0.5779
A? 698. 42 1 22.79 0.0020*
B? 875.73 1 28.58 0.001 1*
c? 176. 22 1 5.75 0.047 6*

TP <0.05 BEMER

A PVA B &34 0 5L o PR RERE 2 14 I, et i
I NP-700 5. 25 ¢ Al PVA i fHE N 6.31 ¢,
FFAEIX R BT 3K B de ok, P4 DR P o o 1 e

Ko 1812 osFfidE NP-700 F1HH i i F 2 3G i Ak o
PERE B Z 38, = f 508 0 T NP-700 H] & N
5.25 gHIM R IR 6. 23 ¢, JFAEIX s ff i ik 2
R K3 WoRBEE PVA I I A 3 i A ot
PEREREZ 3, Bt AUBIE T PVA JH&E T 6.31 ¢
MBI 6.23 ¢, FFAEIX s Bk B fe k.
WA, A L A EA A D, 7R XA
BECE R PR S 1 R i, AR AR

6.00
6.00 6.60 720 780 840 9.00

ANP-700/g

1 NP-700 0 PVA 3% B 5 77 14 A& 22 i B e Rz T (51 Fn 45 75 2 [
Fig. 1 Response surface map and contour plots of multiple effects of NP-700 and PVA on cataplasm ability

WAELLE#r, {48 Design-Expert 8. 0. 6 {4
AT IT A, A5 B LAk J7 Dy . NP-700 2 5. 25
g, PVA O 6.31 g, WIfiZy 6.23 ¢, TN {H
A 91.65,
2.4.2.3 RS b T E LA R TSR 2
FOERAAT, gt 2P AR R Y A AT A T
Bk, % BRI AAL T A 3 MEBERCE ], ME W EE
H5Ry, IR RS, PSR 90.45, 5T
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Fig. 2 Response surface map and contour plots of multiple effects of NP-700 and gelatin on cataplasm ability
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Fig. 3 Response surface map and contour plots of multiple effects of PVA and gelatin on cataplasm ability
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