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Preparation technology of Haimeng Zhisuan sustained release tablets
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Abstract: Objective To optimize the formulation of Haimeng Zhisuan gastric floating sustained-release tablets and to investigate its
in vitro release properties. Methods Plackett-Burman design was used to screen three most influential factors, i.e. matrices, floating
material, and fillers which had significant impact on the preparation of floating sustained-release tablet by evaluating the cumulative
release rate of CaCOj; at 2, 4, and 12 h; The levels of non-important factors were also determined. A 3-factor, 3-level Box-Behnken
design was led to optimize the formulation, using cumulative release rate as index. The experiment result was optimized and the drug
release kinetics equation was fitted by response optimizer. Results The optimized tablet formulation was as follows: cuttlebone 225.0
mg, Montmorillonite 25.0 mg, HPMC K100M 100.0 mg, MCC 48.3 mg, EC 25.0 mg, searyl alcohol 74.7 mg, and 5% PVP-K30
ethanol solution as adhesive. The experimental data of optimized tablet were similar to the predicted values. The floating duration was
over 12 h in simulated gastric fluid. Data of the in vitro release were fitted to the first-order equation. Conclusion Formulation of
Haimeng Zhisuan floating sustained-release tablet is found to be reasonable. The preparation technology is feasible. The tablet shows
good in vitro release properties within 12 h.
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FE E TR N FEHEY B ACEE 0.10 g, KEHFRE S 10,
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I TB) R DB [R), VA R R SRR A TR T A
YT R A B S I TE] (floating lag time,
FLT). HUHSHIRORE & 6 W IKIRBENEA 150
mL A T BB IBesy, WER (37405 C, #
7 100 t/min, MEEIFICFAEE 254 1) FLT.
24 HIEIZ

Fo b Jr AR 80 H i ¥ 3= 25 R4k, R 45
I IEIRAL, INNIE = E AR, o 20 H i
HRL, T 60 CH4§4 h, FL 18 Hifk, T
R IR IR EEE &=, R4S, A, 4% 10 mm,
FRELA N 500 mg, FrBEEE N 50~90 N, A bhhE
P IR 225.0 mg.
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Fig. 1 Effect of montmorillonite at different concentration

on release rate
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2.5.4 Box-Behnken {4045 F /04T H Minitab %K
fFr DOE FE/@xtak 2 i se s i kAT /b, &
i I R G, B A YIS
AR X ZRPPE TR Y=8.54—437 X,—
0.52 X,+0.39 X5+1.98 X°—1.10 X3 —1.99 X.X,—
1.69 X1.X3—0.09 XoX;. HobrdfEf 2224 1.1252, [HIH



¢ £ % Chinese Traditional and Herbal Drugs 3£ 46 % 55 23 3] 20154 12 A * 3517 ¢
F 1 Plackett-Burman iRIERITRER (n=3)
Table 1 Design and results of Plackett-Burman test (rn = 3)
o) A B C D E F/N RPEICE. Y%
2h 6h 12h
1 HPMC K100M MCC Eudragit I 1\l 5%PVP ZE¥#W 90  36.01 73.07 9189 597
2 HPMC K100M MCC EC RIWAN 5%PVP LW 50 3534 7245 91.05 3.84
3 HPMC K4M Starch 1500  Eudragit T~ +/)\ 5%PVP LW 50 3135 6501 85.63 13.01
4 HPMC K4M Starch 1500 Eudragit T+ /\Bf 2% EC ZEAAWH 50 3896 75.62 9554 15.12
5 HPMC K100M  Starch 1500 EudragitIII +/NE 2% EC LBERAR 90 3724 75.08 93.03 10.35
6 HPMC K100M  Starch 1500 EC RIAN 2% EC L 90 36.82 7466 93.08  9.56
7 HPMC K100M  Starch 1500 EC 5 5%PVP LW 50  37.11 7486 93.84 10.81
8 HPMC K4M Starch 1500 EC RIVAN 5%PVP LS 90 3079 5896 8523  20.02
9 HPMC K100M MCC Eudragit Il 175 2% EC LB 50 3645 7425 9131  7.01
10 HPMC K4M MCC Eudragit T~ +7~ 5%PVP LW 90 3144 63.11 83.78 16.67
11 HPMC K4M MCC EC +)\ 2%EC LB 90 3734 7589 93.77 12.00
12 HPMCK4M  MCC EC TN 2%EC O 50 3936 76.06  97.88  18.30
% 2 Box-Behnken i3It R&R (n=3)
A Table 2 Design and results of Box-Behnken test (rn = 3)
b ‘ REE X% X/% X3/% Y
B ‘ 1 15 (0) 15 (1) 5(-1) 9.08
F 2 20 (1) 10 (0) 5(-1) 5.28
C 2.571 3 20 (1) 10 (0) 15 (1) 3.68
E J 4 15 (0) 5(-1) 5-1) 924
0 ] ¢ 5 5 10 (-1) 10 (0) 5(-1) 1178
FRUEAL 6 10 (-1) 5(-1) 10 (0) 18.77
2 IR R AR 7 150 10.00) 10.0) 8.24
Fig.2 Pareto chart of influencing factor standardization 8 15(0) 10(0) 10 (0) 8.17
9 15 (0) 5(-1) 15 (1) 9.18
TR BC R N 0.971 1, T R* 4y 0.578 6, %% 10 0D 1000) 15() 1695
J& R* 9 0.919 0, UiWIFEn] b, A P 11 20 (1) 15 (1) 10 (0) 945
fE0 0.153, KT 0.05, B JFUTARN; -4 % 1R 22 12 10 (-1) 15 (1) 10(0) 13.05
%KE’Z%E‘J, UEEﬂ%@lﬁlﬂﬂﬁﬁﬁigﬁwé\%%i@%o 13 15 (0) 10 (0) 10 (0) 9.20
2,55 mNVALALARIL T E Minitab AL 14 20 (1) 5(-1) 10 (0) 7.20
I TR e S AR S AL 28 7 1 AR R rh I B R 15 15 (0) 15 (1) 15 (1) 8.66

HHBEEN, IR A T RS e & S
SREE AR, DAPCA A5 & Wit H AR 71
mE 3, HBCERIE S Y HH N 3.70
B, AR Y RS2 56 4514 HPMC K100M 20.0%-
MCC 9.672 2% 1 J\B¥ 14.949 6%. &35 frigk
EWI T E, S Bk L E4&M4&1E N HPMC
K100M 20.0%, MCC 9.67%-. +/\I¥ 14.95%.
2.6 LT ZMIE
HRESACA T2 SENE, 340 5 R AR

J7bef, FREUHREERY 225.0 g. SEiAT 25.0 g, A
Rl HPMC K100M 100.0 g. MCC 48.3 g. EC 25.0
g« T\l 74.7 g, LTRSS 5% PVP-K30 (1 4
B RE 70, 4% “2.47 TR 54 3 bR
v, 7R 500 mg, BEFEDN 50 No 4% “2.27 TR
TFATRE IR SE S, 5 “2.37 TR ik TR
PERESEEG, 25K 3. 5K, BUELA
43 SEBRE S T 3.70 LRz, Bl a5 b i
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Fig. 3 Result of response optimizer
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Table 3 Process verification results of optimized formulation

W5 01/% 0,/% Q¢/% Qs/% 010/% 012/% YI% FEC TR IN TH)/min EHFIN /R
1 2256 3528 7210  84.58 88.76 9130  3.68 2.35 12.45
2 2204 3510  72.08  84.88 88.94 9154 372 2.40 12.52
3 2269 3544 7205 8420 88.64 91.21 3.70 2.36 12.48

x4 BRIRERRFBRAKRENNUS

Table 4 Release model fitting of Haimeng Zhisuan
sustained-release tablets

EPRey Xl AT r
THINIHTTRE 0=6.5004t+23.510 6 0.904 0
=R EHFE 0=98.748 9 (1—"821)  0.996 7
Higuchi J5 £ 0=29.7333¢"7—51928 0.988 4
Ritger-Peppas /7f%  In0=0.587 4 Inr+3.150 8  0.987 9
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1hiE B GiFEshHE RS . RSBIE S A S £ 2
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AR bR R AR A, B R I IEAS v A
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Fi Minitab %1471 f#) Response optimizer, 77 { ELI
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