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[ Abstract | Objective: To optimize formula of Kangfuxin gastric floating tablets and provide a reference
for development and utilization of Kangfuxin. Method: Kangfuxin gastric floating tablets were prepared by direct
powder compression method. With in vitro floating properties and release as indexes, based on single factor tests,
mixture design were adopted to optimize formula by taking dosages of hydroxypropyl methyl cellulose ( HPMC) ,
crosslinking povidone (PVPP) and NaHCO, as factors. HPLC was used to determine the content of amino acids
with [0.1 mol + L' sodium acetate buffer solution ( pH 6.5) -acetonitrile (93:7)] - [ acetonitrile-water
(80:20) Jas mobile phase for gradient elution, detection wavelength of 254 nm and column temperature at 40 °C.
Result: Optimum formulation included 25% freeze-dried powder of Kangfuxin, 28.38% HPMC K4M, 13.38%
NaHCO,, 18.24% PVPP, 14% microcrystalline cellulose and 1% magnesium stearate. Kangfuxin gastric
floating tablets could float within (2 £0.2) min and maintain for over 12 h, in vitro release of this tablets fitted
zero-order kinetics model. Conclusion: These prepared gastric floating tablets show a good sustained-release and
continual floating property, residence time of Kangfuxin in the stomach increases, it has great significance for
treatment of peptic ulcer.
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TDP-5T A8 pp [ WL (V0 T 5 8 IX o e il 245
BB ) , ZRS-8G AU fig %% th il 40 A ( R HE T K K
KERHHA R A L1260 25300k A 35 (£ =
LHERFHHARAH) .

FRSE VR T8 (A D, T2 R 4 R L e A
B2 iR H R e MR (b [ R 2 R O
B, Ht 5 4 B S 140680-201303 , 140681-201202,
140687-201102 ,140677-201206 , 140689-201103 ) , %
L 4 2 (HPMC, Bl R AR R AR B AR A R
H) ), SCER R YR N (PVPP, Z BN R A IR A W)
LR (MCC) | A5 R B (I8 M e SR 251 A KR
D) NG gl oK S Ak, A R 3
A e
2 HEE54ER
2.1 HERAE RN
2.1.1 @4 Ultimate ® Amino Acid (6 3% 4%
(4.6 mm x250 mm,5 pm),FHBHIAH[0. 1 mol- L' Z
MREN R h W (pH 6.5) -2 (93:7) ] (A)-[ ZJiE-
7K (80:20) ] (B) BAEE ¥ (0 ~ 11 min,0 ~7% B;
11 ~13.9 min,7% ~12% B;13.9 ~ 14 min, 12% ~
15% B; 14 ~ 29 min, 15% ~ 34% B;29 ~ 32 min,
34% ~70% B;32 ~35 min,70% ~ 100% B;35 ~ 42
min,100% B ;42 ~45 min,100% ~0 B;45 ~60 min,0
B), i 1.0 mLemin " A& I K 254 nm, H iR 40
C,#ERERE 10 pl,

2.1.2 XPRESGEMROE A 4 IR B BRI
MR N &R e AR H &R, W& R i 25,50,
25,30,25 mg, & F[6— 100 mL &), FH pH 9.0 i
T2 % Wi IRV f O R 22 200 B L B A0 A A A TR
WO A AW 3 mL E T 100 mL & [R]E
PR A X BRI, & o

2.1.3  fEElmm o ml s BRSO B IR A E
i, WA R R B PR EURE SRy R 0.3 ¢ B F 50 mL
A IEHEIE U RS2 A pH 9. 0 B2 22 #h 20 mL,

- 26 -

H75 (240 W,45 kHz,30 °C )20 min, B R £ %
W FEAT, 0,45 pm TFL DB RS 8 2o, ISR DR RS
%25 mL &, ] pH 9. 0 B2 5 vl ik V4 A O 7 B
RS A

2.1.4  PITC fif Ao 40 K 8 W Ok JE
O A R WA 5.0 mL, 430 & T 10 mL B0
B ARSI 457 0.1 mol- L™" PITC £ Ji§
WA 1 mol- L™ = Z % LB W45 1.0 mL, iR
BA1 min, EHERGCE 1 h, JE, WMEWEEE T
10 mLAEJf A, 0 pH 7. 0 85 R £h 52 v 15 W 75 ik O
BERZIEE 50, 15 .

2.1.5 ARufEML A2l o RS B R 2. 1. 4 3
T2 PITC #7 4= 4k 9 X B8 /i i5 2,4, 6,8, 10,
20 L, DL T AR G AR A, T RE O B AR A, A5
IR N AR o E R H AR AR RE I R 4 5
Y =5 164. 104X +20.929 (r =0.999 3),Y =
5188.751X + 18.864 (r = 0.999 4), Y =
5283.891X+ 10.892 (r = 0.999 7), Y =
5195. 160X + 18.327 (r=0.9994),Y =5 251.849
X +13.577(r =0.999 6), £k P 75 BAK K Ky 2.25 ~
18.06,1.81 ~ 14.53,3.73 ~29.8,1.76 ~ 14.12,
2.06 ~16.48 pg.

2.1.6 MEHEEIRAE  K®WER2.1.4 TR £ PITC
T A Ak B SRV W 2. 1. 1 T F 0% 4% 1 1 4 3
H6 W IR IME R WA AR H AR, WA
MR 0 T AR Y RSD 43 91 & 0.6% ,0.5% ,0.7% ,
0.5% ,0.5% , FRIALATHE % B R AT,

2.1.7 FEEMWIKE 55 BRSO RE R R,
Fe 2. 1.3 WUF 5 ikl 45 6 O ik A M, i 2. 1. 4
TR J7 e HEAT AT A AL, 3 2. 101 TR (8355 A 1R
AR N R S22 R H R, 4 % W2 o1 it ik
J - 49 {8 43 B Sk 136.45,283.13,178.29,164. 67,
141.59 mg-L™",RSD 43K 1.5% ,1.6% ,1.5% ,
1.5% ,1.4% ,RWZ T LM EE R4

2.1.8 FaEMRE  HX 2. 1.4 TR A 5 K ) IR
m T ALV W, 4 T 0,2,4,8,12,24,48 h §#%
2.1, 1 TR (o5 A% 1R I, 4 SR A 3 A A R AT
IR AR AR H AR 5 R T AR
RSD 435K 1.6% ,1.6% ,1.7% ,1.7% ,1.7% , &
HXF AT AR W P AR K R 1.4% ,1.3% ,
1.3% ,1.2% ,1.3% , 3 B A3 5 B %) BE ot 9% W A
48 h N R Af .

2.1.9 AR AT O WO R R 3
mL, £ K5 % I A 249 g A 5V W i 80% ,100%
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Table 1
floating tablets

Recovery tests of five amino acids in Kangfuxin gastric

o REERTREE CIIAKE AR mICR S SPXE RSD
AR
/mg /mg /mg /% /% /%
Jf% %  0.4094 0.3272 0.7321 98.62  98.78 1.6
0.4094 0.4052 0.7987 96.08
0.4094 0.4913 0.8955 98.94
WaE %  0.8494 0.6795 1.5363 101.09  99.54 1.7
0.8494 0.8483 1.6963 99.83
0.8494 1.0193 1.8452 97.69
AR 0.5349 0.4279 0.9613 99.65  97.89 1.6
0.5349 0.5357 1.0566  97.39
0.5349 0.6419 1.1551 96.62
H4B 0.4940 0.3956 0.8967 101.79 100.17 1.7
0.4940 0.4917 0.987 2 100.31
0.4940 0.5957 1.0802 98.41
AR 0.4248 0.3382 0.7658 100.83  99.16 1.7
0.4248 0.4256 0.8465 99.08
0.4248 0.5093 0.9217 97.57

2.2 RAMEEMCEEN E ik #2010 AR R E 2
BLY R XC O, 2L 0.1 mol- L™ 5% 900 mL
BERA IR (37 £0.5) °C L, %5 100 r-min ™', 4%
wF0.5,1,2,4,6,8,10,12 h BUBE 2 mL, &) B4 2
[7i) Yk 4 B A B, FH 0. 45w fHCFL 8 R 3 5, B
SEURWAE A AR S, 4% 2. 11 TR £ 3 A5 R
LT BB OR

2.3 (RSMETRIEPEREE HE B IR 00 R R
TER AR 2.2 TR RS AE i Sf R U I [] 0 4y
SR IE ]

2.4 PNZIRBE LT BRI TR RO R
80 H i , 3 T4k J7 Uk 1 ¥y -HPMC-NaHCO, -¥2 H JE 3¢
#3184 (CMS-Na) -MCC-ffi g iR £ (25:30:10:20:14:1)
FRIBCAS R, 38 o 55 s IR S, R R
0.4 g, JE S ¥ HI7E 0. 49 ~0. 588 MPa, 48y K B %
R, DA IR ] 5 22 VR i IR B 12 h BREURE
S AE b, 8 P 2R R 0 Ak T

2.4.1 GiRbRRZE [ AL KA S e R A
] HPMC K4M, HPMC K15M, HPMC K100M 4 3%
IKEE G AR 4y i) BE $E 4F L) NaHCO,, Na, CO,,
CaCO; #2550 5 43 0 & #8 46 Lk #] CMS-Na, PVP
K30,PVPP NIZIKH . 4R s 3 i HPMC #Y e 2
Aif [A] 24 <2 min, FEEEE R R > 12 h, HPMC K4M
(912 h 2 BB B F HPMC K15M Fi HPMC

K100M ;3 i e 58 5 (9 35 22 2 V7 B (Al 3 > 12 h, DU
NaHCO, &Sm0/ 12 h B o8 4, 7 o
B 33 PR LD PVPP 0 i 52 i i) | 437 45 52 3 1)
AN 12 h B BB B A, ¥4 F PVP K30 Al
CMS-Na, #k 4> ] 3% B HPMC K4M, NaHCO, , PVPP
R BT R0 2R K B B AR R TN BRI R
2.4.2 GRHHE [ E HAL KA, S HPMC
K4M 5 B &9 20% ,25% ,30% ,35% 43 5 #F 17 %
3439 LL NaHCO, 5 R &1 5% ,10% ,15% ,20%
WATHE B 2 M L CMS-Na 5 K& () 10% ,15% ,
20% ,25% AT o 45 R WK 4 Rl 0 RR I TE
¥1>12 h, ffizg HPMC K4M HJ & 9 3% K, Bl B K
W/ Bl NaHCO, FH S A 386 0K, 6 158 B[R]0 /)
R LRI I (0] 38 0, 25 W0 1 R 0 3 R B
PVPP JH & (38 K, B BE AR U4 oK o

2.5 RO TE R S IR Ak g7 AE A
AR FLA b E A 0.4 g, Hodh BE A E T
di 25% , MCC 5 15% , J& J7 ¥ il £ 0.49 ~ 0.588
MPa, S0 BECME fE B A W35 52 i) HPMC K4M,
NaHCO, ,PVPP (3 Fhfifl & 5 1 4380 60% ) B TE L Ky
ZE R, 4 Design Expert AT, 15 8 IR Ak
5 4R BT e B R A, 40 T 0.5,1,2,4,
6,8,10,12 h HUFE K600 & 4 07 1) RRREIOR , LUZR &
WAy (Y,) MG 5 BRI A DG R B (Y,) T M 48 b,
WG ZHE LR E 2, Y, =10, -20% | +1Q, -
50% 1 + 10, —100% |,Y, #/N#E, Xd 0,,0,,
Quir il i+ 2,6,12 h iy BBUR R, 20% ,
50% ,100% 435 25 M) 7 2,6, 12 h iy BB i &
WEH .

H 22 Al T ~ 8 Sk I il £ 19 M3 4E3 min
RS TSR, BE TSR B R] A A K, A A R R (AT R
Fet B R8RSR > 12 hy 430 LL Y, F1 Y,
XFA,B,C R F#4T Z Il G, 5 A R
(R®) PEH B 700 (g 00 & B, WL IR 1, A4 30 2
Y, =0.244 + 0.5B + 0.32C - 0.854B — 0. 69AC —
0.1BC(R* =0.908 6, P =0.042),Y, = 0.954 +
0.80B +0.88C +0.624AB +0.30BC +0.284C (R* =
0.890 2,P =0.045) , i3 W] — 30 =0 400 & 2R B 4r 3
AHEEX Y, FY, ARG REF W, FIH Design
Expert 8 {1 4k 15 %t &b )5 HPMC 0. 473, NaHCO,
0.223, CMS-Na 0.304, Hl HPMC K4M 28.38% ,
NaHCO,13.38% ,PVPP 18.24% . #i % 0 4k 75 1l
23 HERRE A B E I AL 4% 2.2 2.3 TR Jy ik
SE L EE R 3 HE R A R R E] (2 £0.2) min, £

« 27 -
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WS E] # > 12 h, Y, =0.101 7 £ 0.003 2,Y, =
0.9931+0.003 8, 55 H M ¥, =0.100 9, Y, =
0.994 1 MH¥zi. o Y, AT 50, F R AR S B AT &
TGALAL

£2 REHETH I REHE AR S

Table 2 Mixture design test analysis for Kangfuxin gastric floating

tablets
A HPMC AP AHEREL
No. B NaHCO; ¢ PVPP

K4M (Y)) (Y,)
1 0. 420 0.223 0.357 0. 347 0. 827
2 0.527 0. 170 0.303 0.103 0. 991
3 0. 500 0. 250 0. 250 0. 157 0. 969
4 0. 420 0.330 0. 250 0. 496 0.737
5 0. 580 0. 170 0. 250 0.241 0.916
6 0. 420 0. 170 0.410 0.318 0. 853
7 0.473 0. 170 0.357 0.148 0.975
8 0. 420 0.277 0.303 0. 423 0.758

C(025) o
A4(0.42

E 1 HPMC,NaHCO, f1 PVPP £ X} R & #1%i% F & 77 B9 I Rz T
Fig.1 Response surface of dosages of HPMC,NaHCO; and PVPP

for formulation of Kangfuxin gastric floating tablets
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.28 -

FHEREE T, MR WL 4R (HPC) | L %

Y43 (EC) WAL 4R (MC) K& HPMC 45, Horp

JELL HPMC f % Y o s xd 3 R o o T 60

HPMC #4701 , LA HPMC K4M il & 7 0 B2 H

RSN R &

JE 15 R 0B s R AL TR i L 25 R R
IEERTE A1 PN b N ) U B R SL ik
TR . M S > 0.588 MPa i, F ) i e (] AE
KR 1 <0.49 MPa i}, 5757 BRI, H 2 h 259
BHGE T, S ECRRE,6 h ]G ANAEMRFF e A A, L
WG ¥ J1E N 0.49 ~0. 588 MPa,

¥ B 52 T R R AN TR IR T T
M 97 T 3%, A R T R ¥R G T 1 B il
SRS T B TR A I R S A LR W 9 T 2 i
TR AL o T R 0 2R B A L
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