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Abstract

with ethylcellulose aqueous dispersion. The effects of release condition and pellet compositions on the in vitro drug

Diclofenac potassium delayed-sustained release pellets were prepared by double-layer coating method

release were evaluated. The formulation was optimized by the central composite design-response surface methodol-
ogy. It was shown that the pH of the media greatly affected the in vitro drug release of the pellets while the viscos-
ity of the media had little influence. Drug release from the pellets was related to the proportion of the inner coat to

the outer coat and the amount of pore forming agent in the outer coat. The optimization of the formulation could be

achieved by the central composite design-response surface methodology.
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Table 1  Independent variables: factors and their levels for central
composite design-response surface methodology
Level
Variable
-1.414 -1 0 1 1.414
X, 1.58:1 2:1 3:1 4:1 4.41:1
X, 2.93 5 10 15 17.07

X, :w( inner coating) /w( outer coating) ;X, : HPMC E5( % )
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Figure 1  Effect of media pH on the drug release of the pellets (x %,
n=6). ABS: Acetate buffer solution
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Figure 2 Effect of media viscosity on the drug release of the pellets

(x+s,n=6)
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Figure 3  Effect of coating amount on the drug release of the pellets
(x+s,n=6)
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Figure 4 Effect of the proportion of the inner coating to the outer coat-

ing on the drug release of the pellets(x 5,1 =6)
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Figure 5 Effect of several types of pore-forming agents on the drug re-

lease of the pellets(x +s,n=6)
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Figure 6 Effect of the amount of HPMC ES on the drug release of the
pellets(x +5,n=6)
3.3 BB IE AL T AL

TELSY AL T7 e AL A 7 v 8 5 [ I
B TNZ X RN o BN FC AR
Jrik RSB AZ L, — 3 B — D 3L
SR R AR A AR A e U, JOE NS
WA, EA S i R BT . B2 ik
AR T 3T AP R I A 22 1) — b S B B 7
5 BERE T R B LUSRALE TN R 5 45 R Z (8] ) 5%
Z P T o 2Vl ARS8 T €] B et o it TR 2% ) 228
PAH, 18 45 g 2 R T AN [] PR 3K 13K
Boai 2R AR AR AL T AR X 3

A P AN SN2 A A H L A1 S E AR
H AL B A8, fOIL(E 4,6,8,10 h (Y
BB CBF Qo Qo Qs Quon ) A IR AZBE, X



B2 ]

B8 4% « XU IS BRI A I8 R ALY il 5 S AR SRR 139

SR PR R RIR AR HEAT 1A 53, I LRk 00
(R) FIEAR BE (P) AR AR 5 bl M7 72
LI
Q,, =24.06 -6.21X,A +0.52X,B(R* =0.994 2 P <0.05)
Q¢, =101.56 —22.83X, +1.28X,B(R* =0.971 2,P <0.05)
Qg =95.90 —13. 80X, +1.95X, (R* =0.973 9,P <0.05)
Q10, =107.26 —6.03X, +0.45X,(R> =0.724 6,P <0.05)

FAR T ARG B R, AL PN T
0. 05, BAGeit2 38 3, UL W] 2 ek PR 200 m] 4
HIR S R R SRR M E G R, ITREh X,
T HTE 505 R, SRR RO A AN R B ARG E L
1], T R AR 45 o 1) A P RBRBE O . M
X, T Hi ) 1E 53 WS I BCFL R A 4, AT R
THOAUAE % 6 1] 5 19 SRR I

W R 2T MR, 22 &R X, A &R
X, WHOLAE 4 h 6 h.8 h 10 h RBUREHLIE 400
TR A R R I o 17 AT, SROAUTE A T ) Y
SRAPURE T BE 349 B A S0 A2 A 8 L 49 99 412 g 17 Dk
/I, BG5S, 3 5 P PR R B ¢
45—

X
5.00 2.00 e 5.007.00

Figure 7 Predicted response surface of cumulative release percentage
at4 h,6 h,8 h,10 h by multilinear model(n =6)
X, :w(inner coating) /w( outer coating) ;X, : HPMC E5( % )

Bl 7 ha e b A5 MR &, WA 8 R,

A LR BC T RICF R A I 8] i AR AR, AR
IR TR 545 o 2 =2 ) 4 DX B R 8 hm 1 H BR IXI
545 Rk H bR XU E A DXk (18] 8 R AR (0 X
3a) , FRJ S A2 AU 25 BF T8] o SRBURBE RS 19 H A
{EL, BIABUSE 5 R A0 SiE 38 2 B AL fie L Ak 7 T 1
X35

Overlay Plot

15.00
= 1250
X
el
m Qah-40
% 1000 L ah:10 |[Q8h:70 [Q10N: 90]
e
jant
= 750t

5.00 ;

2.00 2.50 3.00 3.50 4.00

X,: w(inner coating)/w(outer coating)

Figure 8 Overlay contour plot of the optimized formulation of diclofe-

nac  potassium  delayed-sustained release  pellets based on

multilinear model
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Table 2 Comparison of the practical and predicted release of three batches of pellets

N Predicted/ % Observed/ %
* Qun Qs n Qg n Quon Qun Qs 1 Qg » Quon
10.0 44. 1 74.2 93.8 9.6 43.6 73.9 93.9
10.0 44.1 74.2 93.8 9.8 4.5 74.0 9.1
10.0 44.1 74.2 93.8 10.3 45.0 74.4 94.5
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