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KRR GRMMEBRA IR AT, bl AL E 4RSI R AR A FD , MR (E£E Agilent
AT, B CREER R RERHECARATD , #6504 (FEE Verder AR , ¥ H UK = 808 AH
i (EE Agilent AF]) .
1.2 #E

B9 A R (GRERESE 99.5%, FPEA Urquima A#)D , fSF4ER (EE
JRS AFED , —I/KFAME (fEE Meggle AF]) , FRALIER (JEE Colorcon AF]) , HHEALEAN
LML (SEE Venator 7)) , FHEIREE (FEE Merck 2 7)) .
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Table 1 Composition of rupatadine fumarate tablet

® 1 EDERASRME R BER

2.5 Ihie wi%
B DI A 2 12.80
mEr 4R A 27.03
—IKFLBE A 54.07
TRIB AL SE R TR 5.00
FEALER &7 0.075
AR=RERES EeRaRal 0.025
TRl R B T 1.00

22 EDEEFSIAfEREHIE

BEAT IR LR, Jrh B ) ESE R E N 1,500 rrminTs 1) SEVERIRL: OB E SRR A E . T
e, —KIRE. TURMLTER . AR SR E b AT TR A, 3 min WIMAZIL
K, FHHMTIRIESIRL . 2) TR W BB 60 °C, KA MAGKXNE BURLEEAT T4, 45
KITRRE < 1.5% B, fFIETRItdel, FERBRCEA 1.0 mm BTN . 3) RE: KM
KA ENE S Smine 4) Eh: HRRYEHHTER, M @6 mm, FE 100 mg.
2.3 FRRIES B RUME

K 4 ASO R R AR 73 A AT D, 3% 40 519 304 404 120, 200, 325 H. WlES%:
et iiE 30 ~50 g; FRME 0.25 mm; #RZ) 10 min.
24 FRIEERNE

PREUEE RS 2 30 ~50 g, 12N m, B 100 mL & & IFEF, SLHURIR Voo 12 A p=m/Vy it
SELRTURL IR 25
2.5  FIEARRRTEAE

KB E 3 Ff g (), It S A
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2.6 IR ERNE

KB HENEZE sz XB) 5 ik E, WHABN pH 6.8 BRRHZZME, N IFATIA
900 mL, *3#°~ 50 rmin, #@EHRN (37+0.5) °C, 7T 5. 10, 15, 20+ 30. 45 F1 60 min HY
FE 10mL, i 0.45 pm GALIERE, W o be At 2 PRV HY B
27 SEYERERKNTZSHHMHK

KH Box-Behnken R i THIVEBETHALS, ARHE IR0 22 HE, I FH 85 VIR DL ) 4 5 B 2 o i
fibsE Frs CARFCHIRLIN/K By 5 0 SR RS TR e SR B S o o ARG, DU RSRE A B ORI
FEAXAT B RRT TB] A SO0, X B AT A 3, IR 2 SR N IR EAT Gt e AT TR EOK
FRE 2, IR R AL 3.

Table 2 Factor level of high shear wet granulation

® 2 EEEYIEEHIRERKF

Level
Factor
-1 0 1
A(Quantity of water)/g 28.2 42.3 56.4
B(Impeller speed)/(r'min‘') 90 150 210
C(Granulation time)/min 2 5 8
Table 3 Experimental designs and results
® 3 THRHARER
Run Factor Y1(Bulk Y2(Particle size  Y3(Disintegration Yags)
Alg B/(rmin')  C/min  density)/(g-mL") doo)/um time)/s
F1 42.3 210 8 0.60 59.77 39 433
F2 28.2 210 5 0.57 30.35 16 70.0
F3 423 210 2 0.58 51.21 44 76.5
F4 28.2 150 2 0.59 28.25 19 56.0
F5 28.2 90 5 0.52 25.74 16 46.2
Fo 56.4 150 2 0.60 49.12 35 76.1
F7 423 150 5 0.61 49.63 62 62.0
F8 56.4 90 5 0.59 48.95 40 73.2
F9 28.2 150 8 0.59 24.48 16 65.3
F10 423 90 8 0.60 49.95 55 76.1
F11 56.4 150 8 0.64 49.26 156 84.6
F12 56.4 210 5 0.61 47.35 51 79.6
F13 423 150 5 0.59 48.55 45 73.3
Fl14 423 90 2 0.53 43.55 21 66.4

F15 423 150 5 0.62 53.22 58 58.8
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Table 4 Linear regression equation and particle size
® 4 ZMEEAFZRERBRA N
L ARV pIgEs I doo/pm
Fl1 y=-27256x+201.49 0.884,7 59.77
F2 y=-31.969 x + 199.10 0.961,8 30.35
F3 y=-30.958 x +211.85 0.950,0 51.21
F4 y=-32.007 x + 196.94 0.948,3 28.25
F5 y=-31.521x+192.38 0.932,1 25.74
F6 y=-27.500x+197.09 0.954,3 49.12
F7 y=-28.661x+20191 0.957,1 49.63
F8 y=-27.784 x+198.10 0.952,2 48.95
F9 y=-31.207 x + 189.80 0.923,5 24.48
F10 y=-31.311x+212.46 0.957,8 49.95
F11 y=-27231x+196.12 0.963,7 49.26
F12 y=-26.651 x+192.81 0.965,4 47.35
F13 y=-30.284 x +207.58 0.963,1 48.55
F14 y=-33.516x+216.49 0.979,5 43.55
F15 y=-28.741x+204.23 0.941,6 53.22
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Fig.1 Dissolution profiles of different process parameters (n = 3)
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sE LR, BURAEEIEE AL B FIC RIE RN
Bulk density = 0.461,00 + 1.507,09 x 10 A +2.500,00 x 10 B + 5.416,67 x 107 C
ME% AL B Al C MBI T E AR (£ 5) MESvmE (8 2) wa, Bk
EEERMEE (P<005) , HADGIREE (P>005) , BHAHSHS2EL. W FHRL S
B E A AAEEMER (P<0.05) . oA R B HIRIK R 0BT .

Table 5 ANOVA for response surface linear model
#F 5 Linear BB FENER

Prob. value  Significant or

Source Sum of squares df Mean square F value
(Prob. > F) not
Model 7.525 x 1073 3 2.508 x 1073 4.62 0.025,1 significant
A(Quantity of water) 3.612 x 1073 1 3.612 x 107 6.66 0.025,6 —
B(Impeller speed) 1.800 x 1073 1 1.800 x 1073 3.32 0.095,8 —
C(Granulation time) 2.112 x 1073 1 2.112 x 1073 3.89 0.074,1 —
Residual 5.968 x 1073 11 5.426 x 10 — — —
Lack of fit 5.502 x 103 9 6.113 x 10 2.62 0.306,8 not significant
Pure error 4.667 x 10 2 2.333 x 10 — — —
Cor total 0.013 14 — — — —

Design-Expert?Software

Factor Coding: Actual

Bulk density

« Design points above predicted value
°

0.64
|C| 52

X1 =A Quantity of water
X2 = B: Impeller speed

Actual Factor
C: Granulation time = 5

Bulk density

, 32.9
“eq . 90 " 28.2 o
-4 P‘

Fig.2 The influence of bulk density by factor A and B
2 A% A M B MAMERE AR
284 HE KRN do LEMEH R
R AR 3 Hed, DLERE (P<0.05) AR EndE, 4R ER, Quadratic FHH K4
aaiRERE, BRI do XIEZE AL B M C G TTREN:
Particle size doo = — 106.243,54 + 6.251,60 A + 0.042,688 B + 0.472,08 C — 0.064,899 A>
HIAZR A B Ml C WRRERAN doo BT ZMMTEER (R 60 M=4ERvim P (& 3) mr,
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BRI doo MIRERIEZE (P<0.05) , HAERMIALZE (P>0.05) , HHEEESGIEE L. T
WKL KN doos IR AL B fl A2 BEEEMEZER (P<0.05) , JURK/INEEE HIRL /K & F 305G
HEINARJE RN, T 5 e B S ) i T

Table 6 ANOVA for response surface reduced quadratic model
% 6 Reduced quadratic EEFENITLER

Source Sum of squares df Mean square F value Prob. value Siguificant or
(Prob. > F) not
Model 1,611.52 4 402.88 40.05 < 0.000,1 significant
A(Quantity of water) 921.49 1 921.49 91.61 <0.000,1 —
B(Impeller speed) 52.48 1 52.48 5.22 0.045,5 —
C(Granulation time) 16.05 1 16.05 1.60 0.235,2 —
A? 621.50 1 621.50 61.79 < 0.000,1 —
Residual 100.59 10 10.06 — —
Lack of fit 88.64 8 11.08 1.85 0.397,1 not significant
Pure error 11.95 2 5.98 — —
Cor total 1,712.11 14 — —

Design-Expert?Software

Factor Coding: Actual

Particle size d30 (um)

« Design points above predicted value
°

59.77
IEA 48
X1 = A Quantity of water

X2 = B Impeller speed

Actual Factor
C: Granulation time = 5

Pparticle size d90 (um)

Fig.3 The influence of particle size by factor A and B
B 3 A& A M B MFAXNERE
2.8.5 KRB ARE 1A 220 R 5 AT

R R 3 B, DLEEE (P <0.05) fENRFEREE, 4RER, Linear BALLE
iR AR, AR R R AL B A C LG T RE:

Disintegration time = —72.008,33 + 1.906,03 A +0.037,500 B + 6.125,00 C

HINZE A B A C X M 7 Z2 o0 af SR (R 7D M =B (B 4D mr,
Ji AR TR R B (P < 0.05) , HARMIARZE (P>0.05 , #EAFSGHEEL. 5T
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AR ), R A BAARFMZESR (P<0.05) , 70 i A 18] B 25 d R0 7K & ) 14 i 840 .

Table 7 ANOVA for response surface linear model

#F 7 Linear BB FENER
Source Sum of squares df Mean square F value Prob. value Significant or
(Prob. > F) not
Model 8,519.75 3 2839.92 3.75 0.044,6 significant
A(Quantity of water) 5,778.12 1 5778.12 7.63 0.018,5
B(Impeller speed) 40.50 1 40.50 0.05 0.821,4 —
C(Granulation time) 2,701.13 1 2701.13 3.57 0.085,6 —
Residual 8,331.98 11 757.45 — —
Lack of fit 8,173.98 9 908.22 11.50 0.082,5 not significant
Pure error 158.00 2 79.00 — —
Cor total 16,851.73 14 — — —

Design-Expert?Software

Factor Coding: Actual

Disintegration time (s)

« Design points above predicted value
°

156
I1s

X1 = A Quantity of water
X2 =B Impeller speed

Actual Factor
C: Granulation time =5

Disintegration time (s)

Fig.4 The influence of tablet disintegration time by factor A and B

4 EFE A T B 3 FERRRERRME
286 & fh RE MRS

R R 3 Bl UEBEE (P < 0.05) fFRNEEE, S&RER, 2FT R EHA L
Bt f MEE AL B M C WA TIEN:

f>=-7.183,75+0.673,7 A+ 0.313,54 B + 8.700,00 C — 0.059,583 BC

HIKNE AL B Il C Xt £ BT ZESWER (R &) M=4ExMimpE (B 5 mlAlL, f s
B3 (P<0.05) , HERMIARE (P>0.05 , BAREAGIE L T A, HE A Ml BC A
ARENES (P<0.05) , f BRI/ 13 .
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Table 8 ANOVA for response surface 2FI model
® 8 2F1 BREFEDINER

Prob. value Significant or
Source Sum of squares df Mean square F value
(Prob. > F) not
Model 1,193.195 4 298.30 3.60 0.045,7 significant
A(Quantity of water) 722.00 1 722.00 8.71 0.014,5 —
B(Impeller speed) 7.031,25 1 7.03 0.09 0.776,8 —
C(Granulation time) 4.061,25 1 4.06 0.05 0.829,3 —
BC 460.102,5 1 460.10 5.55 0.040,2 —
Residual 828.761 10 82.88 — — —
Lack of fit 712.701 8 89.09 1.54 0.453,1 not significant
Pure error 116.06 2 58.03 — — —
Cor total 2,021.956 14 — — — —

Design-Expert?Software
Factor Coding: Actual
2

« Design points above predicted value
®

Iu:

X1=B: Impeller speed
X2 = C: Granulation time

Actual Factor
A Quantity of water = 42.3

Fig.5 The influence of f by factor A and B
B s BA% AMBXfLHENR
2.8.7 ik
BEE BRI/ doo > 45 pm, 30 s < FrFUBIRES 1] < 156's, f> 50, £551% B B AL it 23 ) (3
®IXiE) LK 6.

Design-Expert?Software

Factor Coding: Actual Overlay Plot
Overlay Piot 210
Buk density
Particle size d90
Disintegration time
« Design Points.
180 -
—
X1 = A: Quantty of water el
X2 = B: impeller speed =
Actual Factor _;’ Disintegration time: 30
© Granulstan tme =
S 450 [Particle size 430 45
&
=
2
g
= 120
m
o0 T T T T T

82 329 376 423 47 517 56.4

A: Quantity of water (g)

Fig.6 Optimized design space of factor A, B and C
6 EX A B 1 C WEMRITZE
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Preparation rupatadine fumarate tablets by high shear wet granulation

process

YE Haiping' 2, ZHAO Qinfu'”
(1. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Zhejiang
Huahai Pharmaceutical Co., Ltd., Linhai 317000, China)

Abstract: Objective To study the effect of process parameters of high shear wet granulation on the
properties of rupatadine fumarate tablet using rupatadine fumarate as the model drug. Methods The
Box-Behnken response surface methodology was used to design experiments. Rupatadine fumarate tablets
were prepared by high shear wet granulation to study the quantity of water (A), impeller speed (B) and
granulation time (C) effect on bulk density, particle size doo, tablet disintegration time and dissolution f>
according to the experimental arrangement. Results ANOVA showed that the quantity of water had a
significant effect on bulk density (P < 0.05). The quantity of water and impeller speed had significant
effects on particle size doo (P < 0.05). The quantity of water had significant effect on tablet disintegration
time (P < 0.05). The quantity of water and the impeller speed x granulation time had significant effects on
f> (P < 0.05). Conclusion The Box-Behnken response surface methodology is used to optimize the high
shear wet granulation process, and the optimal design space is obtained, which can establish the foundation

for the adjustment and control of process parameters in the scale-up stage.

Key words: high shear wet granulation; rupatadine fumarate tablets; Box-Behnken response surface

methodology



