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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 NP00, 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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%1 Plackett-Burman 3238i% it

Tab.1 Plackett-Burman design
¥ Ril/g PVA/g  BIIE/g NPF00/g #7iIR /g HRS /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 LI 45 9 M8 6 A
£ 12 5255, #i2 M Plackett-Burman 511 417 1t
95, ¥ 227 WmiEITE S, ZEA 19 4r. Plackeu-
Burman SZH T K M B AN 5% 2.

JH Design-Expert 8. 0. 6 A5 50 I 475k
PAbB, M3 sl LA, xR me 2, K
I =0.949 4, UL (9] 94804 FE B BB, PVA,
Wl NP700 HA WEVE, Hr PVA () P{E/NT
0.01, M H W, H2mRE & R PEGE A A i 3
PEHES O PVA > B JIE > NP700 > H B4 > Rk
>R, NI iES: PVAL W, NP700 ixX 3
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#& 2 Plackett-Burman SEI§ &R
Tab.2 Experimental results of Plackett-Burman
JF5 R/ g PVA/g L /g NP700/g N FriEz /g WE /g $idi/ kg JEviy
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 5 =7

Tab.3 Variance analysis of Plackett-Burman

RES A FHHJEE df F P A

BIEIT 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
o 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

RE X LA 1 B 7K
2.4 Box-Behnken v & @540 £ 5% iH 1 Plackett—
Burman 525535 11 2 B e 7 7 il 48 T2 0 R B A

B A5 R R A e i B AROK -, i 7 TG A ) 7K
FARAE S, HAE RS B R R K CE T R
NPS00 ;4.3 ~6.5 g, PVA 4.6 ~6.8 ¢, BHJIX
H5.9~10.3 g
2.4.1 Box-Behnken %1525 AF FiRSZIG4E R
HeAf B, DL NPT00. PVAL WIS 25, LAWIE
HIHHL 125545353 BE4T Box-Behnken Wi 7 A1 2 {1 AL
2B, FER S AR IEATIE S0HT . BAR Box-Be-
hnken 1313056 DL R KE R gE L 4. 5.

# 4 Box-Behnken i% it LI EHKE

Tab.4 Factors and levels of Box-Behnken

K NP700/g A PVA/g B Wik /g C
2 4 NP700. PVA. BIfiE, M40 45 0 5 &% -1 4.3 4.6 5.9
AR A AT i £ SERT RO T AT 0 Hf BRI R ° o o o
K, SR B IA 3R 25 S B8 I H R PR RE 1 52
%5 Box-Behnken iZit LGt ARELWER
Tab.5 Experimental results of Box-Behnken
P Alg Blg Clg WIFi 1 /g $i 71/ kg W) 17 TONE
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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Tab. 6 Variance analysis of quadratic regression

KB EHAH A B FA{E P1E
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 0.000 2"
C-HA 684.32 1 22.33 0.002 1"
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 0.002 0"
B? 875.73 1 28.58 0.001 17
c? 176.22 1 5.75 0.047 6
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Fig. 1 Response surface map and contour plots of multiple effects of NP-700 and PVA on cataplasm ability
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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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