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Preparation of Compound Sodium Ferulate-gastrodin Quick-release Double-layer Tablets

HU Jing-bo"*,HU Xiao"*,SU Wei"*, DONG Shao-hua"’, CHEN Ying'(1. Wuhan General Hospital of Guangzhou
Military Command, Wuhan 430070, China; 2. Southern Medical University, Guangzhou 510515, China; 3. Hu-
bei University of TCM, Wuhan 430065, China)

ABSTRACT OBJECTIVE: To optimize Compound sodium ferulate/gastrodin quick-release double-layer tablets. METHODS: The
formulation of quick-release layer was optimized by orthogonal design with accumulatire release rate as index using the amount and
solidity of filler and disintegrating agent as factors; the formulation of sustained-release layer was optimized by central composite
design-response surface methodology with accumulative release rate of ferulaic acid and gastrodin within 1, 4, 8 and 12 h as index
using the amounts of HPMC K15M and CMC-Na as factors. RESULTS: The formulation of quick-release layer was as follows: fill-
er 40 mg as (MCC: pregelatinized starch=1:1,m/m), PVPP 10 mg as disintegrating agent, sodium ferulate 25 mg, gastrodin 25
mg, magnesium stearate 1 mg; solidity of tabletting 5 kg/cm®; that of sustained-release layer was as follows: Sodium ferulate 50
mg, gastrodin 50 mg, HPMC K15M 47 mg, CMC-Na 13.8 mg, MCC 38.2 mg, silica gel 1 mg, magnesium stearate 1 mg. CON-
CLUSIONS: Optimized formulation is reasonable and feasible, and Compound sodium ferulate/gastrodin quick-release double-layer
tablets can be prepared.

KEY WORDS Sodium ferulate; Gastrodin; Double-layer tablets; Preparation; Central composite design-response surface method-
ology; Orthogonal design
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S I CMC-Na ) 2 Iy TR B 2RI RS A5
B 0L T A2 B8 28 7 5 MR R S
(PVPR) 30 ] B F 4 % (MCC) 0 B BXT
R PR AR , R FAE SCIRBRTH FRI A7 T

1 #
1.1 (g8

UV-260 5840 BT (H A S HEA R ) ; TDP & -
ML B ZHI) ) s RCZ-5A B REZ5 i H AN (R R 24
AR 5 P I TR T AR A (R S AT RS W BRI
%)
1.2 #Hm5iKH

BT 250 1 b DRl 28 (kD AL B R B A BR A DL 5 i
99.53% ) ; RIK 2 JERL2Y (PH % R EGAE W E ARG A E, &
99.62% ) ; HPMC (B4 5. K15M) | F AL 3k, ¥ A B R AR
JE AL A AR A B2 ) ; CMC-Na CHS M ¥ 77 4k T4 A BR 2
] ) s MCC (BRI RIS A B A BRAA W] ) s PVPP CLEB LT 2
FHARHBA A BRZA w1 ) 5 SO ek e OR3P A A8 6 i 8 in 57 A FR
TATA D) R IREE (RUGE MERHE & A R F]) 5 Hofthist
RIBR et
2 HAEEER
2.1 SAHMBEERINRFEEERENERNHEH

W B RZ I R R 100 F 077 , 42 kb 7 1 % F 4tk
I IR A AT B AR E R A A T WO B G B2
J5 RN TR R, B
2.2 EFMBERNKXREEERENZER BRBEHE(Q) KT
€
2.2.1 MEPA MR RSB PRI SR AN KRR K IR 24
T, KA TR R, LIZKAEZS 11, 75 200~ 400 nm S N
BEATH . 455 FTBBRENLE 310 nm B KA Fo R, KR
RAELP AL T, 540356 310 nom 358 4 g ] 258 12 ik 40 A6 00 3
s RIRZEAE 221 nm YA ANAT S KW, BT BRI M 1) S5 W AC i3
14 330 nm, PR IE £ 221 nm KR KPR EE A% K , 330
nm FZHIEK, LA A= Apm— Ao E T, 4 R T A9
JEHEE) Ry A BN SRR E & dak, SRk S K A 38 T T
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Fig1 UV absorption spectrum

A. sodium ferulate; B. gastrodin
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2.2.2  BRUEIRZATIES kG S FR ERT 0 AR B R R PR 28 i s 24
% 0.1 g, B 100 ml S, /K I 7 5 22 20 B F v
2830 2 BRI R R 298 5.5.5.6..6.5 .7 pg/ml (IARE fh
VR, 76 310 nm AL LIAKOR 28 FUX BRIE 40 DA X BT Ei
B TREE MR (o) EATERAE BT, F5 BT B R Ak 1) [ 1 5 R A=
67.6 c+0.010 8(r=0.999 9) . 45 S FH, Bl SR 494 Joi B o4k B A
2.8~117 pg/mlJuEN 54 & RIFEMER R R FiRdr
WE SRR B 221,330 nm AR AR RE Aosiom A Assonm, IR I
ZEHAAs LI AAXT RIKER BT iR BE (o) HEF T2 I UH 75 KRR
ZHEIE R A=T1.6c—0.0014(r=0.999 8), Z5HF=HH, KR
ZHY T ERIETE 2.8~11.2 pg/mITEEIN 5 4 & BRIFEIHCR .
223 QMME  FEE W T IR AN st i A B
900 ml 7K , ¥R BE A (37 £0.5) °C, 5533 4 100 r/min, 53 HI7E 1.2,
4.6.8.10,12 h BUFE 3 mI([R]B#MAHE [RIELE 7K 3 mD) i,k
RS IEW 1.5 ml, B 10 mlB I, KRB E 2L 32,
1 221 nm PR AR E BT ER R4 A, 7E 310,330 nm A0 72
RIKE A4 ACAS B RIS T e B, #e R s R R
AN O Qi =[900ci+ X 15¢i— 1]x [ -2 F 5B /A% o o B
J R BT ER S (R BR2E) &) x100% (X, i 5 i NEURE
e S A IR S TR B )
2.3 EXREMRES HABEBRINKXFZEZEZBRNER his
BERT

MRIR TR B 45 5, 25 % VB PVPP 5 57, MCC 5 Ui
FRTERS (1: 1, m/m) IRAPIVERIEFEN . ORI 2 B, B2
B KRR 2R AOBEIICA T AR AR, R I 2 1E 283356 7R A LA 20 min
i BT AR ER N Y O VE MTEMAEAR . A T T 2 R 2 PR
B3R, TR E (A) i FH 2 (B) A R R (C) 2%
EHFE R L(2) IEAC TR RS, R SR L
IEACIRIR LS L3 25 22 W L6 3

®1 BEESKF

Tab 1 Factors and levels

¥ ;
A,mg B,mg C,kg/em
1 40 7 4
2 600 10 5
F2 EXRGER
Tab 2 Results of orthogonal design

o %
ﬁ%‘? A B C Q o
1 1 | 1 497
2 1 2 2 56.8
3 2 1 2 426
4 2 2 1 61.5
K 533 462 55.6
K 521 59.2 49.7

1.1 130 59

%3 FESHER

Tab 3 Analysis of variance
Tk BEEIH Il )] F P
AGRE) 1.440 2 0.2 1.080
B 169.000 2 84.50 117.361 <0.01
C 34.810 2 1741 24174 <0.01

‘ZT{:FOOS(Z,Z) :19~00;Fvul(2,2):99.00
nOtC:Foos(Q ,2) = 19.00;F001(2 ,2):99.00
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e 2 26 3T, 45 2T BT B REN Q HOFE MR A/ IN Ay 7
S > SR > ST o, L AR P o R el
X2 A W2 PR (P<<0.01 5 P<<0.05) , & 4k 7 H
AB.C., R 58550 Fl 4 2 40 mg i g 50 I 454 10 mg B2
5 kg/em®, B2 A0 5 R Bl B R 44 25 mg . KR &K 25 mg .
PVPP 10 mg MCC 20 mg ., Wi fb e} 20 mg  AFASAREE 1 mg.
24 B AiEi-30 R m ik ik 8 75 B R ER SR/ R R = 28 R R
ERHERELA
241 RV SEER 7R RIS 03 1, R
PBET- 3800 THT 92 , TR 6 52 24 ) B SR 2R K, B HPMIC
K 15M I (X)) Fll CMC-Na i (X.) i1 7 2 BRI 2 5 KL fk, 45
b5 R T2 2 OBy R R IR R BE A AN AR, A MCC
WO RRE A R, F42.2.837 IR Jr vk B 454k Jy v B AR
FRENS RIBREAE 1.4.8.12 h i1y Q, LI PEMFE AR 24k T
DR 5K D036 45 L 5 - 3800 T 28 1 W2 5.

*4 BEE5KF

Tab 4 Factors and levels

A EI%
K o =
HPMC KISM i, % CMC-Na i, %
-1414 70 50
-1 10.0 12
0 175 125
| 250 178
1414 28.0 200

®5 ERIT-HNEIKXRER

Tab 5 Results of central composite design-response surface

test

h&ﬁ} ﬁgﬁ% X X Q\ h Q4 h Qx b Q 12h

s g 1 -1 -1 3.9 79.83 9577 100.13
2 -1 | 16.39 3677 568 8043
3 | -1 143 46.03 8381 100.06
4 1 | 1092 2985 48 1330
5 -l44 0 3677 75.54 9239 9746
6 1414 0 14.69 3428 5371 76.64
7 0 1414 2141 B8 6659 9125
8 0 1414 2004 402 6741 88.07
9 0 0 2358 431 075 900
10 0 0 .06 4539 70.13 9324
11 0 0 03l 476 18 9269
12 0 0 843 482 7038 93.05
13 0 0 2179 401 7025 9.7

Tz | -1 -1 3152 8146 97.03 99.55
2 -1 1 1977 3547 5936 8258
3 1 -1 343 50.12 887 9836
4 1 ! 957 2659 513 17
5 -l44 0 436 79.29 9137 10041
6 14140 12.89 3153 4978 7030
7 0 -l414 205 4859 05 9008
8 0 1414 2436 M4 608 8819
9 0 0 2136 231 638 0.2
10 0 0 018 4126 6174 8955
11 0 0 23.09 037 6559 883
12 0 0 2115 51 68.43 90.11
13 0 0 282 025 6714 8935

242 HERMNT ARAEILE LR Or) RV B2 (P) 20 S0 2k
(O=Dbytb X +b:X>) SZHI(Q=Dytb.X+b:XotboX X, ) Fl — Il 2
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(O=butb Xi+buXo+boX +b.X %4b XX ) U4 5 B A T T, LU
RPN KM P<0.05 /E R e b, 43 3 A5 BT SRR B 5 KRR E
HHULE R

Fa] B % 4 : 01, =146.626 88 — 1.789 92X, +0.937 9X,+
7.555 56X.X,+0.0183 68X:-0.074 451%° (r=0.984 9) . Q=
149.864 55—6.796 5X—3.462 78X,+0.199 11X.X,+0.078 87.X,—
0.081 056X, (r=0.968 0) . Qs y=114.422 41 — 2.044 51X, —
0.565 4X,(°=0.966 1).0.,,=85.349 84+0.957 36X,+2.236 76X,—
0.052 296.X.X,—0.043 39X,°—0.080 042X,*(+=0.977 0) ,

KFEZ :01,=65.352 2—2.306 88X, — 1.369 11.X,-0.0452 95
X.X,+0.038 686.X,+0.084 062X:*(r=0.989 3) .0:,=168.508 24—
7.323 22X, — 6.116 1X,+0.166 37.X.X,+0.093 487X, +0.082X,
(r=0.973 8) . 0s»=115.117 3 —2.012 22X, — 0.747 58X, (r=
0.967 2).01,,=95.618 15+0.449 7X,+0.896 08X,—0.071 63X,.X,—
0.028 889X,*+6.597 22X,/ (r=0.992 8) .,
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Fig 2 Three-dimensional response surface of accumulative

release rate of sodium ferulate to amounts of HPMC K15M

and CMC-Na
A.1h;B.4h;C.8h;D. 12h
HR A B 2~ 4 5558, 4545 Origin 7.5 Gt #4545 0 i

b5, SEE TR X BT BLRR B O 19 F R4 45 HPMC K15M H

o 21.14% ,CMC-Na FH &84 11.27 % ; 1 X% RIKE O 15 42

41 4% 4 HPMC K15M ] & 4 23.72% , CMC-Na ] & &

6.92% o PIEARALIr AN, PR 23 e A e v — 30, AR B

25 B S TERE O RRER (1 B AR L AT, BT BRR A ) R AT

KB bR AE BB R 6N 5 KRR R Y TR R 20 0 S T e

18.66% .9.51% ,4 h:37.86% .36.31% ,8 h:62% .62.21% ,12

h: 86.7% .84.5% . fixJi ¥E I HPMC K15M it 2k 23.72%

CMC-Na i h 6.92% , i & R SR AL T BT BRIR M 50 mg K

JKZ 50 mg . HPMC K15M 47 mg,CMC-Na 13.8 mg MCC 38.2

mg U EERE 1 mg AEIRRREE 1 mg.
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Fig 3 Three-dimensional response surface of accumulative
release rate of gastrodin to amounts of HPMC K15M and
CMC-Na
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Fig 4 Two-dimensional contour map of formulation optimi-

zation
A. sodium ferulate; B. gastrodin
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GEREEAETT o O S S TRINE LA WA 6
3 g

ZEH R SR AT FECEE T NG5 8, BRI BT AR

*6 OWXMESHNMELLE(%,n=6)
Tab 6 Comparison of measured value and predictive value
of (% ,n="6)
. ISR Kitk
Q\: Q4». qu Qm, Q\ b Qw Q.\h Q\: h
fifE 1851 3786 62 867 050 363 6182 8859
SME 2009 42.56 6724 94 2176 39.48 68.38 9175

W 139 124 8.4 6.6 6.1 838 10.6 36
AN TR ZE A i, 25 RUE P2 vk AT AT, HARAE T Pk,

I A BE TR 43R F HPMC K15M AE Wy s K PRI B 4
B LRI R A 2 5l ) 5 BB LIE™ , AT 24514
BEROAE™ ; R A CMC-Na, A1) FH L5 i fot: |, i 5Ly
ST [ 20 10 Rt A 20, N 25 s il e a2V, s A
AR08 T AL HPMC K 15M Fl CMC-Na 1 & , i 1
XTHEBR A E A5 B 4555 e £ 1R A B 28 Xk, 255 PR 24 19 3
VOTC H , B 243 S 199 B 25 DX sl D ik 43 Rl 1, LRI 7
o, TR 23 5 R 3 AR AR IR O R BT, W AT
G BRI, S22 T BT B RR N 5 R IR R 1) O S
8 5 ER A P R 223980 I BOm 45 R R AT
S 3k
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