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Optimization of Matrix Formulation for Fumikang Gels by Central
Composite Design-response Surface Methodology

YE Hai-na', ZHANG Ai-ling’, HE Yan', LUO Xiao-jian'?, WANG Yue-sheng'*’" , PENG Lin'

(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China; 2. National Pharmaceutical
Engineering Center for Solid Preparation in Chinese Herbal Medicine, Nanchang 330006, China;

3. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract | Objective; To optimize matrix formulation of Fumikang gels. Method: With viscosity
(32 °C ), thixotropy (32 °C) and stability as dependent variables, amounts of sodium carboxymethyl cellulosef
(CMC-Na), glycerine and polysorbate 80 (tween-80) as independent variables, single factor test was adopted to
screen ranges of each independent variable, matrix formulation of Fumikang gels was optimized by central
composite design-response surface methodology. Result: Optimal formulaiton was as following: CMC-Na 3.5 g,
glycerine 8.0 g, tween-80 5.0 g; these measured values of stability, thixotropy and viscosity were 19.5 point,
7 686.9 Pa s '-mL ™" and 4 325.9 mPa -s;these predicted values were 20 point, 7 815.843 Pa-s '-mL 'and 4
442.731 mPa +s;absolute values of deviations between the measured value and the predicted value were 2. 50% ,
1.65% and 2.63% , respectively. Conclusion: These prepared Fumikang gels had appropriate viscosity, good
stability and thixotropy, this study could provide a reference for clinical practice of this preparation.

[ Key words | central composite design-response surface methodology; Fumikang gels; integrated balance

method ; rheology; Cnidii Fructus; Sophorae Flavescentis Radix; Calamina
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T BE R AR A i PR 28 36 T, B LA -l B R
W2 PO KR R, BATE VR T R
A& U FE I AR ILZ DAL G R R T B BT B
(R SRR 2 o ELRR 3R 5 19 3 6k A 4 sl e RN X DA
BB SR 5T YR, Ok
R AR A D3 O I DR o 24 9 T R ) AR
IR GF, e S R W B A W W R A, A i B ], A
T4 25 00 A ) R B e ik 1A% 2 rh 24 4
FH IR Y 8 53 52 25 e B0 — SRR B, ] g rh 25 1
WA 25k BB A, T4 & AT 2, LB N
rh 2 5 5 R B A 7 BEAR, AT AR S T 25 4% e A T 24
FA 90 R ke g — P e B o A TR IR R A b A 52
3R FH B e O 2 1 B8 B I R 1) L s Ak U, Ry
A Y I R A 3RS
1 #a

Physica MCR101 % 3% 25 {Y ( B8 # #] Anton Paar
o), AL204 B | T K SE (i b Mettler Toledo 2y
F) ), SXJQ-1 BYE P I T 4 OB IR T
FATBRA F] ) , KDM 745 3 A P £ (AR i I A%
ABRAF) , TC16-WS 55 3 850 HL (K VWAL= 0
HUALES AR A A .

KT w2 P H A mEMN AR AT 7
b, ZE VPG B 2 R /N 22 AR 5 8 AT A 2010
AR R E 2 ) —FRAH DT R 5 1L I (R
PR R 254 FRA 7)) L R 48 980NF ( CP 980NF,
2% [ Lubrizol 24 7)) , ¥ H L 4T 4k & 4l (CMC-Na, %
Ll 25 HT BRI AR A W) ), BN S 4 R
KISM(HPMC K15M, i1y 75 ek = FH 4 BL A BR A R )
= LT (V8 B A Ty A BR A W), 1L AL R -80
(tween-80, PHEEAL T B A RS ) , TN = 12 ( PE B
WTIRMARAT)  BEARCH ()M Ed A
[{RS/NNEI DI S 2 [ oV v | B 7 VT
2 AEEER
2.1 ZMERFOHS  FREIEIKT 52 230 g,
8 it 65% LFEIIAHEH 2 W, Bk 1.5 h, ki, i
WA IF,60 C W vk 4 2 AH X% B 1.35(25 C),
60 °C 8 & T4, Bi45 .

2.2 fCBEREEEM I B A FRIUE B CMC-
Na FIRF 25 B IR & oK B35 57, 4 H 58 0 % K
UK T3S & 95% L BEV i, N AR AR S g L L&
TMA tween-80 JR & 3 57, I AU KW, i HE 1Y
A, ERE 12 h 15 BE R R b T A | ROR % 2 200
B ACH il oF 35, BFACBE B, g % & B E AR
HIEE .

. 20 .

2.3 URLIEAN AR AR 0 T
2.3.1 FOEMIEM R RSN M B0 R E M
T S R s M R AR A2 Tk 4 A4S FE bR G 3 IR ST
57,4 BT 20 43 B &S 4y

HMUEEH - BE BT O WO L TC R B AL o X
TG 43 1) 100% A5 AHARUSORL , 3880 -7 i 0
G3EY 50% RS AN 1 5) A UKL IS AT 32 30 R 43
(K 25% , K55 4.

BORRENE I 4 ¢ B T 4 mL BL0E, T
4 000 r-min ' B0 30 min, WEH KA EME , “ T
AR 5 1) 100% AL, R AT
ZIE T 50% |, o 27 S IZ IR ST I 25% , B 1
555

i FE RS G Mk BRI 29 10 ¢ BRI, F
15 CiE 24 h, RE 2 %05 WEAT T il K 43 25 30
S AR HIRTE S 100% ¢ R AR, AN
¥a)7 A% IR 1 50% , <Ay 2T % I R Y
25% , B4y 5 oy

it B E P < f A B9 AR L T 40 °COL A i E
12 h AR A MK Z ISR, “ AL 5%
SR 100% |, e B AR AL, R ¥ 5] (% 0 A 1Y
50% ,“ 532" IR 25% L A S A
2.3.2 FRUFEEMWE A MRIOT A A2 4L,
FEFH R S5 CP50 #E M e B (8l #E 0. 053 mm, ff1 &
1.018 ©) W % £ Ak J7 KL Bt 78 37 °© B iy 3R 0 &
(n=3),
2.3.3 il vERyME ORI MRIOT AU 3 A8 4L, %
F#S PPSO HMEAR Je B ([ #E 1 mm ) ] 7 45 4b J5 55
JTAE 25 B i il A8 Ve S ik AR PR TE AR A THD AR
R, Ul B fl AR PERR A (n =3)
2.4 BERZS LA PR 1.5% CP 980NF,
3% CMC-Na 1 5% HPMC K15M #4756t ik a6, 32 2. 2
LT 7k o B T, LR L A OO R B M AR SR TN 4R
o 7 308 g i ) ) R, L ER 1. &5 SR R 5% HPMC
K15M il £ (14 B 15 i 0155 08 fi 2% , 3% CMC-Na il £ 1)
T AR SR i, W00 T At o ) 85 P B
2.5 PANERRE  f2.2 WF 4, s s b —
T b 43 B4 FH St 1 JE Al FH i AN A8 o G
VAR I 1 0 3 ik A RS Ik A5 R e b, 45 SR R
CMC-Na , H il Fl tween-80 FH & %of & it 70 A9 1% B 1. 25
YIHA —E 1 #E CMC-Na, H il , tween-80 Ji] i
TR MR 2.5 ~3.5,8~12,5~7 g,
2.6 hoodAEwIT

2.6.1 ffbiit %EHL CMC-Na., H il I tween-80
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®1 AFERERZEERFIE

95 T A% L st 5] bk B SN
1.5% CP 980NF TE BB I gl A1 4 Tl UL I Rz
3% CMC-Na JE WUBE I Hsh A, 252 i e
5% HPMC KI5M KT I BE I JLF- A i 3h R, AR5 i /1N IR

NELNR, B HRBRE 3 DARFE, 25 -1,0,
1R, INZOKF WL 20 R Design-Expert 314k
PE2HRS , #5202 T0T J7 ik il 4 0 BE R BE L, LA 4%
BRI (AR e M AR 1 (32 °C) RN B (32 °C) AT
Mo b, g 2 HE A5 R LR 3

x2 POERERERLAFTERKBEERKTF

o

IK S X, CMC-Na X, i X; tween-80
-1 2.5 8 5
0 3.0 10 6
1 3.5 12 7

®3 HERERERLFTESKBTH

o XN x R s fil 25 (Y, ) BBE(Y;)
(Y\)/%%  /Pa-s™'-mL"! /mPa-s
1 25 8 6 5 3829.8 2120.0
2 25 12 6 5 3048.4 2065.7
3 35 8 6 17.5 6 935.7 4347.1
4 35 12 6 15 6 293.0 4100.0
5 30 8 5 12.5 5380.9 3 040.0
6 3.0 8 7 11.25 5047.2 3184.2
7 3.0 12 5 5 5817.1 3 408. 6
8 3.0 12 7 15 5121.3 3 494.0
9 2.5 10 5 5 2756.5 2125.7
10 3.5 10 5 17.5 7 904. 3 4584.3
11 2.5 10 7 7.5 4159.0 2562.9
12 3.5 10 7 20 7305.9 4497.6
13 3 10 6 15 6 038.4 3401.4
2.6.2 FIAMHLA SO AR D g5 R, il DA

YV, Y, AR X X, X, S E AR, R 3 R
BOE AR AT RS 5 40 B, AR R g 4
MIERB(R) JHHE MK R B (adjusted R*) | Tl
A AR O 8L (predicted R*) (5% 22 J5 F1 4% 45 &
() i 3 T A 25 R b, A T O 3 B 3 i ks A U v
AR EA A, B kAT REA Y, =53.978 +
11.875X, - 8.828X, - 12.344X, + 1. 406X, X, (P <
0.01,r=0.966),Y, = —23 467.4 +9 664.378X, +

3073.43X, - 10.008X,X, — 1 000.510X,X, (P <
0.01,r=0.959),Y, = —8 574.402 +3 735.375X, +
23.563X, +858.363X, —-261.950X,X,(P <0.01,r =
0.984) .
2.6.3 NEEE S W AR Rk AEE TR,
I ] Design-Expert 7. 0 3K {443 51 £ il 45 38 b5 5 5 1
R =4, WK 1 ~3, 3 RfEd X =
3.5¢,X, =8 g, X, =5 ¢, I{H Y, =20 43,7, =
7 815.843 Pa-s ™ '-mL ™" ,Y, =4 442.731 mPa-s,
2.7 BUEIRE  H 00k A KL B R U7 B A A 1
FRBERE 3 UK, ¢ 2. 3 TR J7 1575 480 i A AU M L fil
PSRN R R 45 R SN (B A i)l 19.5 43,7 686.9
Pa-s ' -mL,4 325.9 mPa-s, 4%/ 50 ( FM A — 520
{B) /0 {6 x 100% it 55l 25 B9 48 X5 {8 20 51 Ry
2.50% ,1.65% ,2.63% , i W 3L O F 0T 4 - b 4
ARG HERBIRN LR
3 itig
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X, /g

1 FARREREEMNS CMC-Na Hil#l tween80 BENZHR AN _HLE 5%

fili 25 1/ PaostemL!

2 PERERMITMES CMC-Na, Hilifl tween-80 AEM =AY N EM _#ES%

B3 PAEREKRFES CMC-Na Hilfl tween80 RN =SHNEM _4EmL

R A o 0 4 B R 5 G A A A v 2
BT RIS AT BT € N Ok B 0 P A
SH ) 5 0F A BE RS, BT A MR e H A T
B, Ay SR RS E M

T JBE o 5 J e I 7 52 B 3 8 B DDA T 6 B T
R A= Bk Ak T > 85 YDA FH D045 1k 5 26 R 25 8 40 IR
52 5T il A Pk R o Sk AR PR TR B A, 15 P B
VIS B ) B K o ) BE S8 A BR R R A, R M 7
TEASE I, A B 38 2 BT U047y, B b B2 B AL, mT
i Bl B AE A AL, BG 0 7S G R AR P K
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