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Study on Formulation Optimization of Nicorandil Sustained-release Matrix Tablet and Drug Release in vitro
JIN Guilan', LUO Ping’,DU Juan®, LIN Ning”, TAN Jianling', XING Xiangfei'(1.Dept. of Pharmacy, Three Gorg-
es University People’ s Hospital/the First People’ s Hospital of Yichang, Hubei Yichang 443000, China;2.Col-
lege of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430064, China)

ABSTRACT OBIJECTIVE: To optimize the formulation optimization of Nicorandil sustained-release matrix tablet, and evaluate
its drug release properties in vitro. METHODS: Based on single factor test, powder direct compression method was used, using
nicorandil cumulative release rate (Q) in 1, 4, 8, 12 h as evaluation indexes, central compositesdesign-respofise Surface method
was adopted to optimize the amount of hydroxypropyl methylcellulose (HPMC) and ethyl c€llulose (EC) ;" QO values within 12 h in
different pH (1.0, 5.0, 6.8, 7.4) media were compared. RESULTS: The optimiZed formulation (evéry tablet) was nicorandil 10
mg, HPMC 150 mg, EC 90 mg, microcrystalline cellulose 80 mgg lactose 60 mg, magnesium stearate 2%. Oy, Qin, Osn and Qizy
of the obtained formulation were 23.6% , 51.3% , 83.7% .and)96.9% ', _respectively; deviation from the predicted values were
21%, 1.6%, 1.0%, 0.2%. Q values were similat, in pH=1.0-7.4 at different time points. CONCLUSIONS: The obtained Nicor-
andil sustained-release matrix tablet by optimal formulation shows sustained-release effect, and the change of pH 1.0-7.4 has no in-
terference in the release characteristics of main drug.

KEYWORDS Nicorandil; Sustained-release matrix tablet; Formulation optimization; Central composite design-response surface
method; Drug gelease in vitro
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BECRHEARERH AT BRAF], fh224l) s AKCh IR 8K
2 AEEER
2.1 BHEMUE
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AL SR R R A R R R Y TR R 1.01~12.12 pg/ml. #AH
K EEFEL,50% 100% | 150 % HIMEE RS2 5104 101.98% |
99.99% .98.53% ,RSD 734 1.12% .0.39% .0.27% (n=3) ; K4
R EE RSD #70.41% (n=6)
2.1.2  fEEIE BAVRIUE 452015 ARG [ 24 ) (PUER )
TR M0 3 v S DU 0931 35 — 3k (VL) #4900 ml 22 it
SALFR) pH 6.8 1) PBS S B/ 0T, %32 50 r/min, i (37 +
0.5) C, 43T 0.05.1.2.3.4.6.8,10,12 hBUFES ml, 3 &
A A o S AR R IR A £ A T o A L TR 0.45 o fCFL B I
U IE WG RE  FEARE RNy R BRI (Q) .
2.2 B gigit-nas m sk R sl s
221 RIBWITS4R K pHEZRR Y55 R,
HPMC I EC i RS2 25 R F 2 H %5 . AR
8 B F il 35 H HPMC () 19 T 2 16T 100~160 mg \EC(X2)
Y G Ry 60~ 120 mg, WA AEH Oris Qi Osus Ouon, LB B,
BT N T HEA T 2 B 5 KA Dy RS, IR S
AR, B A SR 2,

*x1 EESKFE

Tab 1 Factors and levels

K
W -1.414 -1 0 1 1.414
X,(HPMC,mg) 100 108.8 130 151.2 160
X,(EC,mg) 60 68.8 90 111.2 120
F2 ERRHERBEER
Tab 2 Central composite design and test results
éﬁ’l::?’ Xu,mg Xz,mg Ql)n% QA)H% an,% Qllln%
1 108.8 68.8 255 66.7 89.0 98.8
2 1512 68.8 21.5 56.4 82.8 94.0
3 108.8 111.2 235 64.0 85.7 978
4 1512 111.2 224 54.3 796 94.4
5 100.0 90.0 24.6 65.7 88.5 99.8
6 160.0 90.0 220 554 80.4 94.0
7 130.0 60.0: 24.6 67.0 87.4 96.7
8 130.0 120.0 223 57.5 81.0 95.0
9 130:0 90.0 27.8 70.7 87.4 100.1

222 FIHE UXAXHRHZER, O Qi Osn Qren A
Ax i, {# F Design Expert £ {4 Ab BRECH , SEA PR RS04, DA
RIS HIE R B G7) FVE (5 B (P) IR ARRE AL 43 51R
Z UL MR TN IR Z2 35 B TR AN ] B[] 45 1 78 A
AF R TIRA BT, IR IR A A 56 R B B T
ZInER MR, HOE G R T 2o AR, R, AR S
BB R AR A TR R gy LR 0=
—70.052+1.125X,+0.650X,+0.001 6X.X,—0.005 1.X,°—0.004 9X,*
(#=0.973 4, P=0.010 0) ; Qs = — 170.48+ 2.85X, + 1.64X, +
0.000 33X.X,—0.011 2X,°—0.010X.*(*=0.948 4, P=0.056 0) ;
0sv=29.605+0.714X, +0.546X,+0.000 056X.X, — 0.003 3X," —
0.003 6X,° (*=0.991 8, P=0.029 5) ; On, y=23.283+0.776.X, +
0.744X,+0.000 78X.X,—0.003 6X>—0.004 8X*(+=0.991 2, P=
0.005 4) . A4 bRk I ok Z 0 RY , 43 51125 1 X X,
XiF O F i 7 TRT PRI i 2k 1], DL IRT 1 A 2.
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Fig 1 Three-dimensional response surface map of the ef-
fects of Xi and X. on Q values
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AL X I EA T & ™, 45 2 X B e D 150~ 157 mg,
XA A HE N 85~98 mg. L3455 18, FR 4 5 JE AT /R
BB R AL Tr (B ) O JE mT R JEOREZS 10 mg
HPMC 150 mg.EC 90 mg . MCC 80 mg. FLB¥ 60 mg . f# JEFR4EE
2% . X IHAATIAERE , 25 R 3.

Tab 3 Results of verification test

Iﬁiﬁ Q!h,% Q4h,% an,% len,%
S 236 513 83.7 96.9
T 24.1 50.5 82.9 97.1
i, % 2.1 1.6 1.0 0.2
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mm . 5 i 24 400 mg (19 JE AT # /K
A H/R 10 mg.
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Fig 3 Cumulative release curves of 2 preparations(n=6)
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