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Optimization of Paeonol Tablets Formulation by Central

Composite Design-Response Surface Methodology
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[ Abstract | Objective; To optimize the formulation of paeonol tablets by the central composite design-
response surface methodology. Method: In the formulation design using response surface methodology plus central
composite design, independent variables included the amounts of MCC102, Cellactose 80, PVP S63 and the tablet
hardness. Disintegration time and friability of tablets were taken as dependent variables, and overall desirability
was calculated from the geometric mean of the two desirabilities of each formulation. Multilinear, quadratic and
cubic models were used to estimate the relationship between the dependent and the independent variables, and to
delineate response surface method and overlay contour plots in order to select the optimal formulations. Finally,
predicted responses were verified. Result: The quantitative relationships between three factors and 3 evaluation
indexes were characterized. Optimal formulation was proposed to contain 1% PVP S630, the proportion of MCC
102 and Cellactose 80 was 1: 1. Dissolution test of the selected optimal formulation indicated that there existed high
approximation between the observed and estimated values. Conclusion: The muti-objective simultaneous

optimization of paeonol tablets formulation could be achieved by the central composite design and response surface

methodology.
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R /NGA 25, I XE LR TIE FE J1 K/, R 2% 4%
J R AR T R Ty B 48 R 1 R/ B
THAE . P DA SCHE I 56 FEAily Lo 7 790 s B 4 oy
T2 R 5Aab Iy 7 2% gk Ak R B R i &k 5
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1.1 4% TDP Hpp AL ( LG 250U ),
78X-2 38 I g A (B R 2GR ALAR T ),
CJY-300B #4 J5 7] jfi i J3 0 3 AN (b Vg Vi 2 A AL 2%
I ERA FRA ) ,RCZ-6C1 BIZ5 4 5 i BEAY (|1 B
MR AR ) o

1.2 R F PR EOR 24 (99% , 2120110901, [
HEMEGREARAA), ABEE S
(Cellactose80, 7 [& 32 7| 'k 2~ A ), il & &F 4 R
(MCC102,FMC 23 7)), ok ik 2 (Si0, , 22 81 24
FEEA R A ), LR YEH Plasdone S630 ( PVP
S630,1SP /A #) .

2 HAE54ER

2.1 FlEdlgE SRR R A, sk 2 K
Wikl 80 B LIRS, R . R E R 200 mg, B A
O 40% ,8 mm hELE A,

2.2 eI GE 4% 2010 AR R 2 ) —
AP B SR XTT A fiff B B G A 30 A7 G B, HOHEE 3 i 6
o, B 900 mL K HREE A (37 £0.5) C,

2.3 JEwEEEME  F 2010 AR R E 2 )
B XG55 e R B A A vk, BRI L 29 6.5 g, 25
r-. min_]%fjj4 min,

2.4 BRI XA N RFET TR R
H52 hbJr ik €80, MCC102, Si0, , PVP S630 43
(S50 0| AN 1 3 BN | S e R SN
MCC102 5 C80 Ff] .PVP S630 J & 1 F 7 A Bif 2
SR R R ME B R R R B, AR AR AR LA
A9 1 300 A A B R (Y ) HTME B BE () SR AR A,
MCC102 5 C80 M (X, ) PVP S630 H]4 (X,) Fl
FUBEEE (X)) AHE  HE R X, (0~2),X,(0.2 ~
4) X, (4 ~10) o F fif B ] 55 1 A 2 2 — % o8 J 44K,
WA S 86 R B PE“ 5 —{H (0D) " ¥k #1728 &
FE, I Ffk 5T ] 5 A 350 /N A, A A R S )
JE LSRR e, AR B /N A R LA, — A <
0. 2% AT LA 2 25 P A oK, 2 BR 2 M0 Jfe e
JE/NTF 1% , BT LAASL S Ji ik B ) R0 G e 32 T 42 32 e
F /MBS B R 15,5 ming0.5% ,0.2% . R FHZ M
VA — b3k X A A 4 AR TR AT B B e, SR —
(OD)” . Y, /INTH/NEW ,d, ER1;5Y, KT
e RAER ,d, R 0525 Y, A TR Z R, R T2

. . Ymax-Yi
FH =R ZE 1KFE 2 A%, f# F Design Expert 7. 0
A2 AR S 4 2R o A, RAR O7 EAT AR .
WA TR, BRI T R & 2,

®1 EZERKFERBMLRREYVES

HE, MBI oD =(d, - dy) ",

X, X, X,
K MCC 5 C80 Hfl  PVPS630 It/ % T i/ kg
-1.732 0 0.2 4
-1 0.4 1.0 5.3
0 1.0 2.1 7.0
1 1.6 3.2 8.7
Fx2 ZWEHTRER
o X, X, . AT R oD
/min /%
1 -1.73 0 0 40. 33 0. 366 0
2 0 0 0 6. 63 0.258  0.881
3 0 0 0 6.50 0.328  0.845
4 0 .73 0 11.08 0.207  0.623
5 0 0 .73 78.97 0.131 0
6 1.73 0 0 3.99 0.230  0.981
7 0 0 0 6. 90 0.267  0.861
8 -1 -1 -1 5.17 0.542  0.750
9 -1 -1 1 22.47 0.291 0
10 0 -1.73 0 4.78 0.379  0.881
11 0 0 0 6. 63 0.258  0.881
12 1 -1 -1 2.38 0.361  0.894
13 0 0 0 6.50 0.328  0.845
14 0 0 0 6.90 0.267  0.861
15 -1 1 1 66. 03 0.255 0
16 1 1 1 48.97 0.203 0
17 1 -1 1 7.70 0.174  0.854
18 -1 1 -1 6.01 0.542  0.717
19 1 1 -1 3.65 0.325  0.918
20 0 0 -1.73  1.34 0.800  0.500

2.5 BIRIELG ARALRITIN  BERE 3 AR ROR D)
A A TR X, X, X HEAT 35 o
LI R Y =b, + b X, +b,X, + b,X,; “IRZE
Wiy =0, + b,X, +b,X, +b,X, + b,X: +bXo + b X, +
b, X, X, + b X, Xy + bX, X3 =IRZWA.Y = b, +
b, X, +b,X, +b. X, + b,X; +b,Xs +b X2 + b, X, X, +
b X, Xy + b, X, X, + b, XiX, + b, X, X3 + b, XoX, +
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b X, Xa+ b, X1X, +b,X, X5

ARG e Bl B R 2 &R X, X, X, R
25 VEHT 48 b 1R A4 TR A R 2 A o e X A L T
AT A K E S 15 3 = KR BP0k X B, AR
PO, 255 % B2 TR 2, k8 1 by,
F A& T R, DN E i AR I ) G R L OF 1 5
OD fH ., 2 &M AR — R 2 i 8 R 43 51l it
S A PR, AR A I 22 = (Do — Dy )/
D gy x 100% S5 S0 85 15000 2 =2 i i 25 2%

i Fil Design Expert 7. 0 X 5256 45 W ik 4706 43
B, G5 R PIrAg 3 F J7 B £ 1k B Al 2 nl I 53 50l hy
Y,:r =0.6434,r =0.9415,r =0.996 6 (P, <
0.000 1);Y,:r=0.766 6 (P =0.017 3) ,r =0.900 8
(P=0.0284),r=0.9853(P=0.4388);0D:r =
0.410 0(P =0.000 3),r=0.9319(P =0.0104),
r=0.986 7(P=0.0506),

RG-S WL, Y, R £ o0 oy & it
ALY, R k2 m 0 BT G a7
BWF .

Y, =160. 871 19 —35.836 98X, +24.760 46X, - 55. 569

83X, + 39.512X'2 - 8.592 38X; + 3.521 74X° -
85.324 29X, X, +5.442 12X, X, + 18.884 27X, X, +
24.741 4X3X, +8.446 55X, X5 - 11.109 31X} X, (r=
0.996 6,P <0.000 1) ;

Y, =2.191 05 -0.321 18X, —0. 040 691X, —

0.383 11X, +4.717 37E - 003X - 3.112 79E -
005X; +0.019 129 X; + 5.674 21E - 003X, X, +
1.864 57E — 003X, X, + 0.028 650X, X, (r =0.900
8,P=0.0006),

OD iR FH Z ik 2 55 2% 45 5% ) (R R K 4 s iF
TG, FFRT

0D = —6.197 61 + 2.007 62X, +0.752 25X, + 1. 448 83

X, —0.341 94X7 - 0.052 549X; - 0.090 715X; -
0.152 39X, X, —0.061 627X, X, —0.073 714X, X,
(r=0.9319,P=0.000 1),

REARVIL A ER B W A, AR A R T S A, O3
Szl X, X, X X5 2 PFA i AR 08 2000 T R A i 2
EICE 1),

2.6 AbJsfidk A B mDUE B R LUE B =
FAZHAER R, JCH L OD (HAE Jymw A6 B, Bl
& MCC102 JH 5 48 K, i fige I [0 G ¢ B 8 A 7 9
/NS PVP S630 LY {51 X i A I 1] 52 W) ¢, I 2% 422
e PC A /NG B Y 5 1 S0 A R 2 Tl T T RN ) B ke
N R b AT LS o e AR R, R R e R
AN LA SR R R R B 4 kg DL b TR B A
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SEBRAE i 22 2R AR TE 5% LA, 36 W B e S i A 481 5
PRI M R 4o ¥t B SE g i R WY, o) 3R AR R i
FE R 4,30 min N R FUBE RS 3K 2] 90% L) |, AT
L N ERGEZTE 7/ 2 G e I S IO IS = 2]
MR E . BT b 7 Rl o R — A T 4R

BRI

®3 KRAREBNESZRENLR
e SRR N JBRME 1 25 % %
Ji7 7 5[]/ min 4.67 4.75 1. 68
Wi e B/ % 0.308 7 0.309 8 0.36
oD 0.769 9 0.796 3 3.42
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PEECW K LS Sy R K, RS e AR, T
D 32 S A PR 3 T EL 28 0 e R P B R R e
AR T Mo B R B4 TR 3k JO A5 i kL,
BoA PG B, ELA T 7 500 o e, 3 AT R AR OAS
WRIEAE R W, 2 ] MCC L FURE, @ i & B A C 1L
AR SRV SR W B RE g R A T LA Ak
B R PR B R R B I 25 A B
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1% B SCRE S IR e, AE 25 i A ik 22 B B0k ik i
W] BB 2 e R R A PR AR S 1%, R oK i
S RS E, BTN ESE
A, JIT A 256 75 IR 0 9 Mgk =2 ) (% P-4, DAL Ik
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