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Optimization of osmotic pump controlled release tablets of liensinine solid
dispersion by central composite design-response surface methodology
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Hunan Provincial Modernization Key Laboratory of Chinese Medicine, College of Pharmacy, Hunan University of Chinese
Medicine, Changsha 410208, China

Abstract: Objective To optimize the prescription of liensinine solid dispersion osmotic pump controlled release tablet and research
its release characteristics in vitro. Methods The cumulative release percent in 2, 6, and 12 h and the linear correlation coefficient of
cumulative release curve were taken as evaluation indexes to select the optimal prescription by using the central composite design-
response surface methodology (CCD-RSM). The main factors of influence on drug release, which were the dosage of NaCl and PEG
400, and coating agent thickness. Results The optimal prescription for liensinine solid dispersion osmotic pump controlled release
tablet were as follows: NaCl dose was 166.0 mg, PEG 400 content was 80.5%, and the coating weight gain was 3.5%. Conclusion
The prescription optimization model of liensinine solid dispersion osmotic pump controlled release tablet is optimized by CCD-RSM,
and it is proved to follow zero-order release kinetics.
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Fig.1 Effects of various fillers on drug release
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Fig.2 Effects of various penetration enhancers on drug
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Fig.3 Effects of penetration enhancer dosage on drug release
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Fig. 4 Effects of plasticizer dosage on release of liensinine
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Fig.5 Effects of pore former dosage on drug release
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Fig. 6 Effects of coating film on drug release
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B UL B8 2% 4F
2.5 2SR -30 E A UL E O B E R 9 8K
BERERRELH
251 AARIBETE PORK KA R iR 45 Rk
B, {35 NaCl FIH 5. ZELA PEG400 fH
A0, A 98 S M) S SRRV 0 A AR R 1 T
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BT (X3), DUEL RSB 1E 2. 64
12h B EBRIUE (Yay Yoo Yio) NVENIEFRIEAT
3FE S K (—an =14 04 +1. +o) [FE AS-30N 1
Et (a=1.682), fETHAK NS5 R Eifie 100<
X1<<200 mg/Fs 60%<X,<120%, 2%<X3<6%.
PRI ZKT AR AR 1, SEBG 2 HE S 4 R Lk 1
252 WL R KT R 1 GRS 9.0 IR
Design-Expert Zi il 7047, 133 Yo Yoo Yip HIMA N [H]
T3 ZE 5y TR R RN 7 RE ) T 22 0 B R, W3R 2.
253 REIA fEB) 9.0 iR Design-Expert, L%
ORISR TRE Yaou Yoo Yoo HdabR, X5 F ik
172 Jede v ml AT — 355 A

Z IR R ¥,=22.914+1.74 X,+2.57
X,—0.98 X34+0.39 X, X,+0.33 X X3—1.67 XoXs—
0.26 X;°—1.50 X,°—0.21 X5* (R*=0.718 6); Y=
55.474+1.95 X,+4.19 X,—3.57 X;—0.86 X,.X,+0.14
X X;—2.88 XoX;—1.78 X7 +0.35 X, —0.58 X5* (R*=
0.6153); Y1,=92.62+3.13 X;+4.09 X,—4.78 X3—
228 X\ X,—0.57 X X3—2.48 XoX;—1.80 X;°—2.09
XA —2.18 X5 (R*=0.7812).

TS TR ¥,=-55.424 06+0.042 337
X;+1.196 17 X>,+6.043 67 X5+6.663 14 X Xo+
8.836 91 X1.X;—0.078 782 X,X;—3.190 56 X,>—
5.039 109 X,°—0.149 45 Xi* (R*=0.932 8); Y,=
~74.722 59+0.800 62 X;+0.819 61 X,+11.886 99
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Table 1 Design and results of CCD-RSM

WS X/mg A X% X% Yo% Yo% Yi/% |5 X/mg ) Xo/% X% Yo/% Y% Yo%
1 12027 (-1) 72.16(-1) 2.81(-1) 17.09 47.38 80.50| 11 150 (0) 60 (—a) 4 (0) 14.70 51.44 79.47
2 17973 (+1) 72.16(-1) 2.81(-1) 18.79 50.78 8821 12 150 (0) 120 (+a) 4(0) 23.20 60.48 95.43
3 12027 (-1) 107.84 (+1) 2.81 (-1) 25.01 64.16 94.82| 13 150 (0) 90 (0) 2 (-a) 23.07 59.77 96.06
4 17973 (+1) 107.84 (+1) 2.81 (-1) 27.97 66.53 98.35| 14 150 (0) 90 (0) 6 (+a) 22.10 46.87 78.36
5 12027 (1) 72.16(-1) 5.19(+1) 16.98 4490 7523| 15 150 (0) 90 (0) 4(0) 2238 56.64 91.92
6 17973 (+1) 72.16(-1) 5.19 (+1) 19.73 5127 85.61| 16 150 (0) 90 (0) 4(0) 22.13 5529 92.97
7 12027 (1) 107.84 (+1) 5.19 (+1) 17.92 52.55 84.57| 17 150 (0) 90 (0) 4(0) 2326 53.72 92.26
8  179.73 (+1) 107.84 (+1) 5.19 (+1) 22.51 53.09 80.87| 18 150 (0) 90 (0) 4(0) 22.75 54.41 93.46
9 100 (—0) 90 (0) 4 (0) 18.94 4575 80.92| 19 150 (0) 90 (0) 4(0) 23.93 57.49 9225
10 200 (+a) 90 (0) 4 (0) 25.97 54.07 95.66

#x2 BERRRBRERSN
Table 2 Results analysis of CCD-RSM
UiH Y, Ye Y,
E3 P 1A E34 P1H E3 P 1A

F5E —55.424 060 <0.000 1 —74.722 590 0.000 2 -161.287 730 <0.000 1
X 0.042 337 0.000 1 0.800 620 0.007 7 1.166 930 0.000 4
X, 1.196 170 <0.000 1 0.819 610 0.007 7 2.527 380 <0.000 1
X; 6.043 670 0.005 0 11.886 990 0.000 2 21.245 990 <0.000 1
XX 6.663 140 0.291 8 -1.732370 0.2812 -4.611 250 0.014 3
XX 8.836 910 0.358 3 3.758 980 0.8532 -0.016 111 0.469 2
XX, -0.078 782 0.000 9 -0.135 780 0.003 9 —0.116 940 0.009 4
X2 —3.190 560 0.3570 2.162 780 0.012 4 —2.178 680 0.0125
X,? -5.039 109 0.000 3 1.041 148 0.550 7 -7.052 151 0.005 5
X —0.149 450 0.445 4 —0.408 840 0.3389 —1.541 040 0.004 4

X;—1.732 37 X, X>+3.758 98 X1 X3—0.135 78 XoX3—
2.162 78 X°+1.041 148 X,°—0.408 84 Xi* (R*=
0.951 1); Y;,=-161.287 73+1.166 93 X;+2.527 38
Xo+21.245 99 X;—4.611 25 X1.X,—0.016 111 X,.X3—
0.116 94 X>,X;—2.178 68 X;°—7.052 151 X,°—1.541
04 Xi* (R*=0.9275).

ST S TR R A4S, [ R
REBYNFRIA TR A LS A, F vk
72, WOk R I AR SR
254 Yo Yoo Yy BNIHIZAT 3D BOVIHIX AEMF
B 2 IR FHRARE I K R, s 1 AR E 1,
L Design-Expert 9.0 Wi {1443 il 2z il HoAth 2 PRI 220
BIER 2. 64 12 h BEBHUE Yo, Yoo Y213
eV . Y, B NaCl SR I AE K, ki PEG400
PRI, AT IR Yy HNE
#, (HARERE, Yo bl NaCl HI& 3 nimAk, b

PEG400 HI 53 i fd iy, 1y BG4 388 o 1 1 KTy
WA/ o V1o B NaCl HEHG I A2 K, B8 PEG400
FH S i 2 e » i A 498 (3 T 2 ks
P IS

255 NV IOCAFITIN  ARYESIE R L F N
TR s W VE D IB B I v 2. 6+ 12 h HY
FE SRR BUE R AL . Yy 20%~25%; Ys 50%~
55%; Y12>90%. 7Ei/L 12 h EFBUT b4
R, FIH Design-Expert 9.0 AL Tr, 15
B FAALTT ) NaCl HHE 24 166.0 mg, PEG400 H] %
H 80.5%, HAHIE N 3.5%.

2.5.6 PRAGALTTIEAIE SRR TR A A
K, il 3 HIBIE R AT BB E . 05
TIE SE 0 B AT AT 24, BB IR 24 64
12 h SFRE UL 8 Figk 3. 4rHiTiEl 8 FiEk 3 45
RATHL, Yo Yeu Yoo IISERRAE -5 TR AR R 25 (AR
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Fig.7 Response surface model (RSM) of each factor on various inspection indexes in preparation
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Fig. 8 Release curves of verified prescription (n = 3)
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Table 3 Comparison on predicted values and actual values

BOwAE TIME % SEDIE % R R %%
Y, 21.79 22.03 1.10
21.35 2.02
22.69 4.13
Ys 54.82 54.20 1.13
55.78 1.75
55.34 0.94
Y1 92.83 91.55 1.37
93.86 111
92.42 0.44

XI5 ZE = TR — SEE Y FUED S9MKT 5%, AT
Tt BH S 06 TIINASE IR g e o] A b o % DR 35 RN AT
I AR . 3 ANMIEIREG IR AL T B 25 2R 1 R 433k
0.994 1. 0.9856. 0.9822, FKHELEIIBIERE
FRREIRFIE R AT
257 BARAAE  RYE ChEZH) 2015 4k
B> XIX D 22, #oReHilF4E T ), A5 Origin 4K
PR BRIBIE I SR O i AT ) —
Z0F Higuchi BIAAUA,  19] BHASHI ) R 2 B o
REOK, WIBSRIRLG R M. S5 E 4. 4508
Ny YRR R ek, VWL M5B R
J AN S0 AT O R R TRURFAE
3 e

S S B O S OO R R R
TR Ay P P R S s b 2 i, AR TR AR A
PEAAL e AR SEEG DA OO A R R, SRR AR50k

F 4 BAHERNESER

Table 4 Results of release curve fitting

Feiy R W& ITHE R’
1 x4 0=5.46t1+7.6314 0.993 7
2 2% In(100—Q)=-0.127 7 t+4.6052 0.8759

3 Higuchi Q=27.153 8"?—9.6013 0.953 1
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FEIIE AR S AT CA I L IEET4E 2 (EC) 4%,
A SOk R TR B 8 SR, AR IR A R A A
T, CA FBON 2Rz A EC #REER 10
. HEM™ CA B S 1F, nIHI1S AR E R 2411
BB, P, ARBFFURH] CA A ABER 1)
g AR

FERTIITRLE (Rl [, SO RBRIBIE B A 1
AFE pH R P 2AT DR B =R, W
i (R EZGH) 2015 SRS 2R IR 5 R
T < DU PR B Sl A A A B AR TR 7, WhE
255 7 R AL AR Ao A A T8 3B 3R R AR Ak
TETBURE IR

TELIFRN AL T FOHIFR L 20L&
FEM RN Z K, FHIE R R E KoK
PRSI, B ISR IR B D . RS RE AL R
R TR . 1IEAC, Ao w i, 3
ARG AR — SRR, (ALK A S, BefE s
(A AN AN PR s T BT v TR KPR SRR AR &
% SR A DR 35 2 TR AR AR A o T AR DGR )
AT AT Ly e Bl s ARHIF T A5 78 53 (1) Pl
S IR, SRR SO TN T S8 OB I

SRR AT T, Tl I ATy IR SR R W
SCMME L P A IAFEA— 2L, P Sr e p Y
A RAFIITENTE . B Ay il 2 (0 B S 15 R
Fi RGNSt SCIO AT O GO URFAIE,  EBLMERLLS

A B T PEAL T T2 H A5
S% 3k
(1] W %, S7. HPLC VR &S T DHERY K de
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