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Study on Formulation Optimization and Drug-release Mechanism of Cilnidipine Sustained-release Tablet
WANG Xuexia, LIU Qingna, PANG Shuhui (Dept. of Outpatient Pharmacy, the Second Hospital of Shandong
University, Jinan 250033, China)

ABSTRACT OBJECTIVE: To optimize the formulation of Cilnidipine sustained-release tablet, and study its drug-release mecha-
nism. METHODS: Solvent method was adopted to prepare the cilnidipine solid dispersion, then Cilnidipine sustained-release tablet
was prepared by using hypromellose K4AM (HPMC K4M) as release material. Using comprehensive scores of etimulative ‘release de-
gree in 2, 6, 12 h as indexes, single factor method and Box-Behnken response surface method were, used to ‘scréen the amounts of
HPMC K4M and ethyl cellulose (EC), lactose-microcrystalline cellulose (MCC) ratio_infformulation' of Cilnidipine sustained-re-
lease tablet, and verification test was conducted. The drug-release mechanism_of Cilnidipine.sustained-release tablet was investigat-
ed by model fitting way. RESULTS: The optimal formulation was asfellow-as'25% of cilnidipine solid dispersion, 30% of HPMC
K4M, 10% of EC, lactose-MCC ratio of 1:1 (m/m). The adhesive was*5% PVPP ethanol solution and the lubricant was 0.5%
magnesium stearate. The cumulative release degrees™of prepared sustained-release tablet in 2, 6, 12 h were (21.4+3.3)%, (629 +
2.8)%, (85.4+0.5)% (n=3), relative &ror of which to predicted value 25% ,60% ,90% were 14.4% ,4.8% and 5.1%. Release
curve showed the highest fittingfdegree with: the first-order release model, conforming to non-Fick diffusion. CONCLUSIONS: Cil-
nidipine sustained-releaSe tablet with sustained-release effect is successfully prepared by optimized formulation.
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LC-10A B S %0 AH 3% X . CP114 B L 43 T K
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VG X B O 2 S 24 A R e ISR e, it 5
100993-200701, 4% : 100% ) 5 P4 J& Hb - J5oRk 24 (iR ok
B R 251k T A BR |l iS5 1102856, 46 1 99% ) 5
B L4 (HPMC) | LA 4ER (EC) I A LR
SRR AR R A 5 R AR Mg B (PVP) | 28 1k
R AR BERR (PVPP) 411 F 5 [E BASF A fl ; R 1L15Y
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) AR IREE (I 7 Bk 25 FRA F)) s B A (54l
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2.1 FERHMTFHESENE
2.1.1 g SRA /Lot G i T A (150
mmx4.6 mm, 5 um); sl AR : B EE-0.01 mol/L BifR — &
BV (752 26, PAK) Nt 7R « 1.0 mL/min;; 46 I 9% K : 240
nmyddit : 30\°C T HEFE & 20 ul.
2.1.2 VS MR TS, EC2.117
W s ST, PEJE HOF-19 R [A] oy 7.561 min, 5
b 2 o 43 5 R HL0g T AR () 5 B VR B o) B 1A
ik y=3 332.3x—750.49 (r=0.999 1,n=5) , & 7 il
h 1.27~7.59 ng/mL; #5 %5 B 50 1 RSD 4 1.25% (n=
6), [ Z K 98.5% ~100.6% (RSD=1.13% ,n=3) , 1}
FFA AR E R
22 AHESBHERNE

Fie I8 2015 AR g (e I 25 30) (YR 09319 i 5 R
JCRESE 3577, LA 0.1% F 11 B4R 80 14 pH 6.8 B iR h
2% (PBS)900 mL i , BEHE 3 47 75 r/min, I35
(37+£0.5) Co [EASHUAS 5T 5.10,15,30,45.60
min U 10 mL, 8¢ H 5351 F1.2.4.6.8.12 h it 10
mL , BORE [R] s A 2 A i 0] o 422,17 300 g i)
FE VU JE S B 11 BRA e BB UE (Q) .
2.3 FRHTFEGESHENHESEE
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Fig 1 Effects of chernididine-polysorbate 80 with dif-
ferent mass ratios en dissolution profiles of sol-
id dispersion of cilnidipine

2.3.3., DSCYERE WI¥7 ka0 v J& S 5 111 24 i 80 AN
PVPP IR -G W | 74 J& b T [ A 53 B A B FLA 5 i
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Fig 2 DSC characterization of 4 kinds of samples
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HEATFLRE-MCC H % P R Hb -2 B R i O A B B 5
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2.4.3  Box-Behnken i mELALAN 7 ARIE“2.4.27 350
FEER, LIV HPMC KAM & (X1, % ) \EC A (X2, % ) Fll
FBE-MCC B EL B (Xo, mim) A H 2R 5, L Q2 Qon Q1
LA TESr (Y) Ay i {E , 2% FH Box-Behnken M i/ 17 B2 4
VT Je M- R Ab T o Y=|020—25%|x100+[Qs 1, —
60%|x100+/Q12n—90%|x 100", [ A5 5K W 1,3k
BRI SR K 2,

£1 BATBSAE
Tab 1 Independent variable and levels
e A i
X, % X, % X
-1 20 5 3:1
0 30 10 1:1
1 40 15 1:3
®2 HABWEIRSER
Tab 2 Design and results of test
Py s X1, % X, % X Y
3 1 -1 1 0 41.9
8 2 1 0 1 254
15 3 0 0 0 13.0
1 4 0 -1 1 264
2 5 1 -1 0 359
9 6 0 -1 -1 29.7
12 1 0 1 1 219
1 8 -1 -1 0 347
10 9 0 1 -1 194
14 10 0 0 0 15.4
13 11 0 0 0 139
6 12 1 0 -1 474
4 13 1 1 0 394
16 14 0 0 0 142
1 15 -1 0 1 311
17 16 0 0 0 137
5 17 -1 0 -1 324

K JH Design-Expert 8.0 #/F #4774 , X YFILX, (X
X T Z o LA LA TR Y=14.04+X, —
0.51.X:+3.01.X;— 0.93X.X,+5.18X.X; — 1.45.X.X,+16.83X, "+
711X 43.21X(R*=0.915 5,P=0.005 2) . Jj 250 Wi 45
RIWAE3, X0 X X 5 Y Y55 i 42 1 Ao oz 1 P51 LIl 3.

HEZED; 2017 45 28 5 25 1

R3 AELNER

Tab 3 Results of variance analysis

TR EEEOIRm O AdE W% F P
il 1750.98 9 194.55 8.42 0.0052
X, 8.00 1 8.00 0.35 0.5747
X, 2.10 1 2.10 0.091 07717
X, 72.60 1 72.60 3.14 0.1195
XX 342 1 3.42 0.15 0.7117
XX 107.12 1 107.12 4.64 0.068 3
XX 8.41 1 8.41 0.36 0.5653
X2 1192.63 1 1192.63 51.63 0.000 2
X’ 212.55 1 212.55 9.20 0.019 0
X’ 43.25 1 43.25 1.87 02135
B2 161.70 7 23.10
R 158.61 3 52.87 68.39 0.000 7
ARz 3.09 4 0.77
¥l 1912.68 16
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Fig 3 Contours and response surface plot of Xi, X, X;
and Y
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Tab 4 Release model fitting results of Cilnidipine sus-
tained-release tablet

AR Mk r
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— R In(M.-M,)~InM.=-0.163 7r+0.009 8 09971
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