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Optimization of dry granulation prescription and technology of Xiaochuan
Granules based on physical characteristics of raw materials in preparations
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Abstract: Objective To utilize powder physical characteristics, optimize prescription of dry granulation process of Xiaochuan
Granules (XG). Methods Filtering of granulation prescription was guided by investigating of powder material physical
characteristics such as angle repose, compression degree, water content, etc; With one time forming rate, friability and quality score of
granulation process as indexes, Lo(3*) orthogonal test which based on the evaluation method of information entropy was used to
optimize the process parameters in XG dry granulation. Results The optimum accessory is CD, optimum dry granulation technology
parameters was as follows: roll wheel pressure of 7 MPa, roll wheel speed of 10 r/min, and feed speed of 18 r/min. Conclusion Study
of physical property of preparation materials could guide filtering prescription of dry granulation preparation; The prepared granules
have high forming rate with moderate hardness and good flowability, and this optimized dry granulation technology is stable and
reasonable.
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Table 1 Accessories screening of XG

R — I % HRL FE AN
20% MK 32.36 Rt ANTESE, KA
30% kG 55.75 W S, R
40% MK 63.09 Rl Ak
20%FL 4 30.42 W AL, Rk
30%FLAH 52.37 W AL, Rk
40%FL 4 61.46 R L, Ak
20% H e 30.24 WE Rt ANEESE, K%
30% H gl 52.73 e S, KhEe
40% H 5 62.24 R T, Ak
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Fig.1 Moisture absorption curves of XG raw material (n = 3)
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Fz2 EEERH TR YIESE (n=3)

Table 2 Physical characteristics of XG raw material (rn = 3)

g Wibfa/e)  EBHRE % KR %
40% 1A 38 56.21 437
40%FL A 35 58.73 4.61
40% H R Bz 37 53.03 4.53

#3 AREIEETRHEBRHIFIEHNEEE 25 C)
Table 3

preparation raw material 25 C)

Hygroscopic rates in different RH of XG

A BRI RH/% IR 2/ %%
LiCl 11.05 6.03
CH;COOK 22.45 8.48
MgCl 33.00 10.86
K,CO; 42.76 13.48
LiNO; 47.06 14.94
NaBr 57.70 16.68
NaCl 75.28 2236
KCl 84.26 30.28
KNO, 92.48 36.75
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Fig.2 Hygroscopic rates in different RH (n = 3)
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Table 4 Quality score of dry granule process

T H JV 17 iy
H R 48 Y 2.5
NES:, R 0.5~2.0
R 17 AKi%E 2.5
Gt i 1.0~2.0
TR (5 ¥— 2.5
Hta 7= 0~2.0
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Table 5 Design and results of Ly(3*) orthogonal test of dry granule process
RS AMPa  B/(rmin') C/(rmin') D(&FH) IR % MR/ % SRRV 4 M
1 6 (1) 6 (1) 16 (1) @) 48.35 4.73 55 0.093 94
2 6 8(2) 18(2) 2 62.49 4.92 5.8 0.108 88
3 6 10 (3) 20 (3) 3) 50.54 5.49 4.9 0.095 85
4 7(2) 6 18 3) 75.26 432 6.5 0.121 38
5 7 8 20 @) 68.43 4.26 5.1 0.107 30
6 7 10 16 2 76.25 5.39 6.0 0.124 15
7 8(3) 6 20 2 58.20 4.24 5.2 0.098 78
8 8 8 16 3) 73.51 4.56 6.9 0.123 13
9 8 10 18 0)) 78.56 4.21 7.0 0.126 59
K 0.298 67 0.314 10 0.34122 0.327 83
K, 0.352 83 0.33931 0.356 85 0.331 81
K 0.348 50 0.346 59 0.301 93 0.340 36
R 0.018 05 0.010 83 0.018 31 0.004 18
o6 SZETFMAENN JERFEbR, AU TR T2
Table 6 Analysis of variance (1) @7 JEEVENEsRRAE R (XD,
JRKW BTN AmE FI BN () BB OO ol “Ieipm” 4
A 0.000 60 2 22.096 38  P<<0.05 M (P, E5 BB ARA P A BHIHER, T
B 0.000 19 2 7.091 44 R OSP<I1, FrLlRJsnsEpEsiaTIH— st . 3
n
C 0.000 53 2 19.54200 P<<0.05 th P=X,/ ZXU’ P; ?%ﬂ?%] YORISTESS | FekE R
D 0.000 03 2 1.000 00 i=l
Foos (2,2)=19.00, Foo1(2,2)=99.00 E@*%% o
48.35 6249 50.54 7526 6843 7625 5820 7351 78.56
X=| 473 492 549 432 426 539 424 456 421
550 580 490 650 510 6.00 520 690 7.00
0.0817 0.1056 0.0854 0.1272 0.1157 0.1289 0.0984 0.1243 0.1328
pP=| 0.1123 0.1168 0.1303 0.1026 0.1011 0.1280 0.1007 0.1083 0.1000
0.1040 0.1096 0.0926 0.1229 0.0964 0.1134 0.0983 0.1304 0.1323

(3) VHEAE ERME, e BICEm febr s 5
M CHD.
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M, =P, X W+ Py, X Wyt Py, X W3+ -+ +P,, X W,

o Z g Barsn, A, C NERGEEE
Z5t, B RSV REE W, SEFE
CEOTRARIN I R A>C>B, RIELE R
1> 18RS > FLE R . B e B AR T2
N AB;Cy, BIELEEH TN 7 MPa, #LEEFEH N 10
r/min, JERHEZ N 18 r/min.
2.2.5 UUEEREG A PR EE i RORL ) A SORL 3
U, B 1 kg, FEPLEIREESE 0T 3 HEKIE
PRI AT — R 2R MEREEE, TS
b B E VRS, SHTSRG VRS, SERIEK 7. M
SPEIER 0.125 49, RSD Jy 0.88%, HKHIIET1EE
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Table 7 Determination of verification test

BT KR WEREE % ERFTRT/% M
1 78.65 3.05 7.50 0.124 38
2 71.52 3.78 7.50 0.126 58
3 79.21 3.20 7.50 0.12553
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