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Optimization of Forming Process of Sugar — Free Rukang Granules by the Design — Expert

Response Surface Method
LIU Yong', LYU Huifeng’, ZHANG Qiong’, ZHANG Huandi’
( 1. Shaanxi Provincial Center for Drug Technical Inspection, Xi"an, Shaanxi, China 718865; 2. Xi' an Chiho Pharmaceutical Co. , Ltd. , Xi' an,

Shaanxi, China  710075)

Abstract: Objective To optimize the forming process of sugar —free Rukang Granules. Methods The forming process of sugar —free
Rukang Granules was optimized by the Design — Expert response surface method with the dosage ratio of dry paste powder and excipi-
ents, ethanol volume fraction and ethanol dosage as the investigation factors and with the formability,solubility, hygroscopicity and fluidity
of granules as the evaluation indexes. Results The optimum forming process of sugar —free Rukang Granules was as follows:the ratio of
lactose to mannitol was 1 :1,the ratio of dry paste powder to excipient was 1 :1.5,the volume fraction of ethanol was 70.94% ,and
the dosage of ethanol was 12.94% of the mixed powder. Conclusion The optimized process is stable and reliable. The granules pre-
pared by this process have good appearance,particle size and fluidity,low hygroscopicity and good solubility. [t can be used in the pro-
duction of sugar — free Rukang Granules.
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Tab.1 Evaluation results of comprehensive indicators
AR £ HEkn BAEE()  RHRGE)  RER(%)  arE(e)  H6EH (D)
W R AL R Sk 43.59 48.32 30. 08 71. 54 48.02
LA R, H i, BEs 90. 61 36. 84 19. 68 74.72 69. 07
ik RMES, R Gt i 75. 80 34.63 23.52 67.28 64.21
LA - HER(1:1) BAMFEA, ST, B MJ #4 91.79 28.62 17.26 83.63 72.91
SUsE - (10 1) BMFE, HEGF, HEXNGY 90. 30 33.68 21.55 70. 34 69.47
HER - (1) RARE, T%:iu% 68.19 32.38 21.01 72. 66 63.44
Uk - HEE WA (1 101)  BATERA, LR, B 85.51 33.17 22.47 75.18 67.93
THEEE 60 ~ 65 °C, THERFE] 15 ~17 h), TR R RIBFTHERE x 100%

4k, %
2.2 HRIFIE

LR A v 245 2 5 0k, HLAR 5 v A I i 2 4
FLA B2 W R, A AR PR A 4 B E AR
25T ] 7 i O R AT, R T N ) T AR R
LA B T o TG 7R R 7 S 7 5 S A MR T
PEVERS FLME LT 4R R R ST 4 R NG,
Hoh DAH R UM BRSO PR A, o) 2B ik
e I FLWE WIS 3 FPARL, BTN R A T, E—
1 15 S5 AR A TC EE A 4
2.3 HERFR TR

BUH #2m LB WS 3 Fhikl, 3% T80 0 5 ok
122 P ERA, 43 BIRRIBSS AR, IR AT B A iR s,
70% LB, 3 16 H i il B RURE , W0 Sk 1l
RO, B BUREF L, SRR 2 em, F 60 °C T4
3 h, DUH A st AR T A R TR FR AR
7 e S D R B A 351 L9 o 5 S FE AR PPN 45 R I3 1,

BRI < 45 2015 AF RRCHR [ 25 9 (DY) )3 ] 0982
5 U A TR A TN R S R A i R SR 1
i, a5 S0 U RE AL 1 SR REE L 5 S0
V1R AR R o o o 20 TR R R %

BAFE(% ) =15 G B2 /TR E x 100%
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T I, 7 5 18 O A J) AR K T - 5 T K F
SR AR b T Sl St T ofE 3 1 TIL A v s B A
ki, Al =F B BARET , Ml =T 5 T8 A i) 00 M 1R
2% 5 e L 25 754 o RIAS= 1k, D0 AR =1 5 (
TR s PR I () PEMY (@ = Arctanh /7)o

W IR 4 3 BT A3 1 OB 105 C TR 2 fE
AL 0 g KB ARE K IR 3 AT EER
FRE i R # PR, B A KNOs 11 A 7 W
f T4 g Ry 92. 5% ), I T PPk 35,48 h
JE FRE O R E 3 WK, HEEE IR R

RBRE=(RBEHRERET -REWNHAEREZ)/

AT  IBORE 1 g AE B FRAE , O T 22 4 Y
50 mL B0 A 25 mL k7K, T RE PEY 5 min, B
L, 37 IEW AR T 105 CHLFE Pt 2 e L B .
FRE T8 )5 5 s 0 T it THE VLR
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Tab.2 Granulation of different dosage ratios of dry paste powder

and excipients and the results of comprehensive score

FEns4 - REE AHE REBR BRE BAEY
ARERL (%) (B (@) (@) )
L0 BHRAZRY, &R ENHE 362 3927 2087 7165 5159
1315 Bmths, AR S8 91.59 2834 1752 8297  72.86
1:2.0 SMse, KR, K09 89.81 2062 1726 83.63 7197
1005 BEm, KRR, R4 86,39 30,58 19.34 8125 70.01
1:3.0 $A%e, AE RS RAR D 60.20 3463 1073 8238 63.38
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Tab.3 Granules prepared with different ethanol volume fractions and their comprehensive scores

LEARBRSK H A AABE(R) RHE(E) RERG%) EhER) %6FE()
50% RE D EMR G R, B S 5255, dh 4 5.14 38.95 25.53 80. 97 40.98
60% REVBMARGRE, B S 55k B E 25.40 36.75 24. 67 82.01 48.05
70% SMge, FAERA, B R, R R, R4 92.35 26. 94 17. 44 82.83 73.58
80% gMmay, FIER A, B ERR, R EF, KB4 90. 83 28. 86 18.01 83.02 72.31
90% M FA, TR A, R, R R BT, R 86. 50 31.24 18.76 81.97 69. 99
95% oMb, R G R A, KRR T H LML 39. 60 37.50 23.13 80. 96 52.52

®4 ARZERENHNBRSEZEETS

Tab.4 Granules prepared with different ethanol dosage and their comprehensive scores

LEAE AL AAE(%) R (E) REF%) H#wFw) %eEr(R)
6% R A, LT RBE, H G 2H K 25.81 42.80 24.07 82. 86 46. 34
8% RYRHA, B, ik % 33.50 35.10 20.37 83.47 52.32
10% B, FEAE BRI, R EESF, K NHY 90. 51 27.13 17.23 82. 66 73.02
12% BAMHEA, FRAR, BEFK, AAEF, KB Y 91.31 26.09 17.11 82.87 73. 64
14% BB, F IR E TR, R A, K 87. 60 26. 82 17.59 83.15 72.15
16% BB ES, TR, B ER DB, R G 62. 69 33.41 22.47 82. 18 61.01

AR OG) BT R 5300 - HreEgm(1: D)
MR AR R 1 2.0, ZEERBU 00 5 R 50%
60% ,70% ,80% ,90% ,95% Ht 17 il ki , W £ 1 ki 1
v A DRE I 0, 00 B LI Sl R N
ek 4 A OCSEAR AR , LLBER G P43, 0 ik e 1 & AR R
Sy B S5 SRR 3 AT UL, R B BUTE 70% ~
90% fi AL, PTG AR T LK

SR OG) ERE T S 200 - HEsm( 1)
PR HIRA 1:2.0, CEARTSECH 70% , ST &
IR G K 6% 8% ,10% ,12% ,14% ,16% 1T
TR, LS DR R b ) SR 00, 0 A B A 3 B
PR IR PE A 4 A SRR, LLAZEB VRS, Tk e
fECRE & AR ILFR 4.7 0L, CBEFETE 10% ~ 14%
L, P R A T R IR R
2.4.2  Design — Expert " i T 3% 4t TF
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(Ya) S (Yo B LRGP 43 (Y) Sy i o7 F 320 47 5 78 40
Hoai WK 6,

| Design — Expert 8. 0. 6 # 44 BLE P , 81 5 15
N Y 5 AR X, X, Xs ZHE M k£ otEIH
B 7 B Y =72.09-6.14X,-9.07 X, +2.49 X, —
11.59X X, +13. 57X, Xs +5. 59 X, Xz +0. 74 X - 6. 69 X5 —
10. 66 X%, X} bk [l H A R 4707 2253 45 R L3R 7

H128 7 W, AR 40 B50OKT w7 16 1 53 Wl e K

52
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Tab.5 Factors and levels of the response surface test

KF Xi(m:m) X2 (%) X3(% )
-1 1:1.5 70 10
0 1:2.0 80 12
1 1:2.5 90 14

®6 MIREIXEIRITRER

Tab. 6 Design and results of the response surface test

Y.(%)

% Xilm:m) X(%) X(%) V(%) V(%) Yo%) Y(%)

z
1 0.67 80.00 10.00  5.08 46.92 26.96 77.25 37.87
2 0. 54 80.00 12.00 95.59 20.34 17.35 78.56  76.77
3 0.54 80.00 12.00 89.04 21.71 2171 78.24 73.04
4 0.40 80.00 10.00  91.82 19.33 20.83 81.41 74.93
5
6
7
8
9

0.54 80.00 12.00 67.57 20.56 23.95 8251 66.32
0.54 90.00 14.00 31.52 40.03 2712 78.28 48.05
0.40 80.00 14.00 61.41 37.42 22.32 80.39 59.33
0.40 90.00 12.00  96.27 16.98 16.35 76.12  78.39
0.67 80.00 14.00 95.27 18.98 19.35 81.56  76.53
10 0.67 90.00 12.00  9.38 43.43  26.07 78.25 40.59
11 0. 54 80.00 12.00 69.75 19.46 22.83 81.58  67.67
12 0.54 70.00 1400 62.03 36.92 21.79 80.34  59.85
13 0.40 70.00 12.00 72.49  20.06 22.08 82.17 68.52
14 0.54 70.00  10.00  87.61 22,11  21.26  79.04  72.61
15 0.54 80.00 12.00 95.62 18.98 19.35 81.56  76.64
16 0.67 70.00 12.00 95.38 19.54 17.02  78.67 77.07
17 0.54 90.00 10.00  5.85 4553 27.34  80.55 38.45

TR SRR RS LR, . M 0k e (R A 5
Wi 2 AR L T O 22 2 e R al i A T AU 5 A
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Fig.1 Three dimensional response surface diagram of interaction of various influencing factors
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RL R, S LASORE ) BRI VA I Sl R i
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RUFUHE S5 HEREERC L A 121, TR S 5R TR L N
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REZIRIN 12.94% R4 T EFE (A5, prfil 15
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Tab.7 Results of the ANOVA of quadratic multiple regression model

FERR Rk AWE % FAE P
#A 3108.02 9 345.34 10. 07 0.0030
Xi 301. 47 1 301. 47 8.79 0.0210
Xz 658. 30 1 658. 30 19.19 0.0032
Xs 49.50 1 49.50 1.44 0.2687
XiXz 537.08 1 537.08 15. 66 0.0055
XiX; 736. 04 1 736. 04 21.46 0.002 4
XoX;s 124.99 1 124.99 3.64 0.0979
X 2.30 1 2.30 0. 067 0.8029
X3! 188. 18 | 188. 18 5.49 0.0517
X5 478.71 1 478.71 13.96 0.007 3
HE 240. 10 7 34.30
P 143.76 3 47.92 1.99 0.2578
Wik £ 96. 34 4 24.08
&t 3348.12 16
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