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Unico BS-110
Sartorius SUNG-150
080514 HPMC K4M
KI15M K100M CMC-Na 300-800mPa-s
FlowLac100 Meggle
2
2.1
w PF ] 50%
w[ HPMC | 20%
w[ CMC-Na ] 20%
w[ ] 3%
w[ ] 7%
80 um 300 mg
2.2
2005 XD
2005 XC 900 mL
50 rrmin” 37 SmL 0.8 um
5 mL 310 nm
2 h 20%~30% 6 h
50%~70% 12 h 90%
2.3
2.3.1 HPMC
HPMC HPMC K
50% HPMC K100M KI15M K4M 20%
3% 300 mg
HPMC 1
120 |
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t'h
-HPMC K4M; m-HPMC K15M; A-HPMC K100M
Figl. Effects of the viscosity of HPMC on the in vitro drug release
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1 HPMC
HPMC K15M
2.3.2 HPMC K15M
HPMC K15M 10% 20% 30% 40% 300 mg
2
120
100
e a——1
2 | o il 2 --""--.--_"'F-‘----
z “r e o _ ’-_
| [ = - e
{ o =
w0 HyS
L 2 i & S 1o 12

t/h
-10%; m-20%; A-30%; -40%
Fig.2 Effects of the content of HPMC on the in vitro drug release

2 HPMC K15M 10% HPMC K15M
40% HPMC K15M
20-30% 20% HPMC KI15M
2.3.3 CMC-Na
HPMC KI15M
CMC-Na 51 20% HPMC KI15M
CMC-Na 0% 5% 10% 20% 30% 300 mg
3
120

100

Relense M6

t/'h
-0%; m-5%; A-10%; -20%; 0-30%

Fig.3 Effects of the content of CMC-Na on the in vitro drug release
3 CMC-Na CMC-Na

2.3.4
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HPMC K15M CMC-Na 50% 20% 20% 3%
microcrystalline cellulose, MCC lactose pregelatinized
starch 300 mg 4
120 .
100 ¢ g _-"j
7 .__..--..-_: ‘._-:-_-_'. o
B0 s .I".'-':"'-
P 4
: . y
% l/
A
|
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0 2 1 & S 10 12
r'h
-MCC; m-Lactose; A -Pregelatinized starch
Fig.4 Effects of the type of fillers on the in vitro drug release
4
2.3.5
HPMC K15M CMC-Na 50% 20% 20%
talc aerosil 0%
1% 3% 0% 0.1% 0.3% 300 mg
5
120
100 |
. 50
z
o 2 4 6 & 10 12
t/h
-Talc 0%; m-Talc 1%; A -Talc 3%; -Areosil 0%; o-Areosil 0.1%; -Areosil 0.3%
Fig.5 Effects of the content and type of the lubricants on the in vitro drug release
5 3%
3%
2.3.6
50 60 7.0 8.0kgmm?
6
6 7.0 8.0 kgmm™
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7.0 8.0 kgmm™
120 ¢
104
80 r

&0 | T

Relense o

-5.0-6.0 kg'mm™; m-7.0-8.0 kgrmm™
Fig.6 Effects of the compression pressure on the in vitro drug release

2.4
2.4.1 -
- HPMC
K15M X1 CMC-Na X, 2 5 13
50% 3% 300 mg «
” 2 6 12 h 1
2
Table 1 Factors and levels of the central composite design

Level W(HPMC K15M) /%(X;) W(CMC-Na)/% (X,)

-1.414 6.9 09
-1 10.0 5.0
0 17.5 15.0
1 25.0 25.0

1.414 28.1 29.1

Table 2 The design points of the central composite design

Run W (code of HPMC K15M) /%(X;) W (code of CMC-Na) /%(X,)
1 -1 -1
2 -1 1
3 1 -1
4 1 1
5 -1.414 0
6 1.414 0
7 0 -1.414
8 0 1.414
9 0 0
10 0 0
11 0 0
12 0 0
13 0 0

2 6 12h 3
2h 20% 30% 6h 50% 70% 12h

90%
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1 Y
Y= A-25 + PA-60 + PF-90
P, Ps Py, 2 6 12h %
3
Table 3 Results of the test
Run W(HPMC K15M)/%(X,)/ W(CMC-Na)/% (X,)/ Y
1 10.0 5.0 58.7
2 10.0 25.0 22.7
3 25.0 5.0 29.7
4 25.0 25.0 15.2
5 6.9 15.0 58.0
6 28.1 15.0 13.3
7 17.5 0.9 45.0
8 17.5 29.1 20.2
9 17.5 15.0 7.8
10 17.5 15.0 8.2
11 17.5 15.0 7.0
12 17.5 15.0 7.9
13 17.5 15.0 8.0
2.4.2
3 SAS HPMC K15M CMC-Na

Y=170.61-11.01X;-5.86X,+0.24X,*+0.07X;X,+0.12X,>  r=0.973 5

4
Table 4 The statistics results
Independent variable Interaction item Quadratic item
R
esponse X X XX X2 X7
Coefficient -12.46 -10.70 5.38 13.30 11.78
P 0.000 1 0.000 2 0.043 0 0.000 1 0.000 2
0.01 0.01 0.05 0.01 0.01
P-Probability level
4 X1 X HPMC K15M Xi CMC-Na X,
HPMC K15M Xi CMC-Na Xz
X; HPMC K15M X; CMC-Na P 0.01
XX, P 0.05
STAT HPMC K15M CMC-Na

7 8
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El 9476
B 15 529
N 21 581
N 27 633
[ 33 686
[ 39.738
[ 45 790
B 51843
Hl -7 895
B 55 948
H above
M : <
2 jf rl.-'
32 .
£ \s
5 X 5475
! o 15
" O o
e 11 686
4 e I 45 .
: o, g 44+
| R T —— ) g
2 e S e~ e P . — = P SRS —— i T LS — 57855
4 8 12 16 20 24 28 a2 63 948
w (HPMIC) %
Fig.8 The response contour plot
2.4.3
HPMC K15M X 20.5% CMC-Na X5
18.6% 3.37
HPMC K15M
20% CMC-Na 20% Y 3.59
3 5
Table 5 The statistics results
Cumulative release /% Test value Predictive
Lot 2h 6h 2h v Vi SD/%
Y value Y
1 25.2 61.9 92.0 4.03
243 61.0 92.2 391 3.94 3.59 8.90
3 25.2 60.7 93.0 3.88
s 2 6 12h
8 HPMC K15M 15.4% 25.5% CMC-Na
11.4% 25.8% HPMC KI15M  CMC-Na 20.5% 18.6%
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Formulation optimization of piperazine ferulate sustained- release
tablets by central composite design-response surface methodology

LI Ying, Wang Yue, ZOU Mei-juan, Xue Xiao-bai, CHENG Gang
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016,China)

Abstract: Objective To prepare piperazine ferulate (PF) sustained-release tablets. Methods The PF
sustained-release tablets were prepared by employing the mixture of HPMC K15M and CMC-Na as the
basic matrix materials. Factors that affected drug release were investigated. Thereafter, a central composite
design-response surface methodology (CCD-RSM) was applied to optimize the formulation of the PF
sustained-release tablets. Results The content of HPMC K15M and CMC-Na were the main factors that
affected the drug release. The optimized formulation contained 20.5% of HPMC K15M and 18.6% of
CMC-Na of the total weight and the accumulative release percentages at 2h 6 h 12 h were consistent with
the criterion, that is 25% 60% 90% ,respectively. Conclusions The initial burst release of water-soluble
drugs from matrix sustained-release tablets could be restrained by using HPMC combined with a certain
proportion of CMC-Na. The optimized PF sustained-release tablets have an ideal cumulative release profile
and the fitting equation has a good predictability.

Key words: pharmaceutics; sustained-release tablet; central composite design-response surface
methodology; piperazine ferulate; HPMC; CMC-Na



