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Optimization of dry granulation prescription and technology of Anti-Hashimoto’s
Thyroiditis Formula Granules based on physical characteristics of raw materials
In preparations
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Abstract: Objective To optimize the prescription of dry granulation process of Anti-Hashimoto’s Thyroiditis Formula Granules.
Methods Regarding primary formation rate, friability, and dissolubility and comprehensive in granulation process as indexes, the
physical properties of water content, the angle of repose and the degree of compression were investigated to select dry granulation
prescription. The technological parameters including horizontal speeds, rotate speed of roller and pressure rollers were screened by
Lo(3%) orthogonal experiment were composed to be optimal technological prescription, and the optimum process was verified. Results
The optimum lubricant and accessories ratio were 0.5% magnesium stearate and 20% dextrin respectively. The optimized dry
granulation process parameters: horizontal speed 30 r/min, press roll speed 5 r/min and press roll pressure 7 MPa. Conclusion The
optimized dry granulation preparation technology is feasible and reasonable, which shows good flakes continuous and granules with
color uniformity, suitable rigidity and well formability in dry granulation preparation. After three batches of pilot-scale test, the dry
granulation preparation technology is stable and feasible.

Key words: Anti-Hashimoto’s Thyroiditis Formula Granules; orthogonal test; dry granulation; particle yield; physical property;
auxiliary material screening
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Table 1 Screening of lubricant amount
s FEY RBE% MERE% kil FEVPANY

1 0 82.45 48.42  fhfe

2 0.3 83.86 51.31 A%

3 0.5 84.79 53.89 kLS

4 0.7 81.34 5454  FRhE, JH

5 1.0 79.64 55.72  ARhEe, ek E
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Fig. 1 Screening of lubricant amount
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Table 2 Accessories screening of Anti-Hashimoto’s Thyroiditis Formula Granules

P LE VSR EES ME% —RERe O REER% W% il seEER= i
1 & I 42.75 81.36 48.22 R G, AR, Ttz
2 WIR (AR 10 46.38 83.42 48.53 RN, Doy, Fe%E
3 MR (R 20 47.34 84.87 50.67 R G, AR, Ttz
4 W (AR 30 45.03 81.98 53.74 EREEEE N, Doy, Ttz
5 WP Gl 10 40.77 79.64 50.77 R G, AR, Atz
6 WP Gl 20 37.83 80.13 50.76 R G, AR, TtzE
7 W Gl 30 34.12 79.85 51.54 ERRTERE AN, A2, BRZE
8  LWE 10 45.10 82.33 49.66 R E S, AR, Atk
9 LWk 20 46.66 83.46 50.43 R G, AR, Ttz
10 ¥ 30 46.74 69.84 52.68 R TEREAN, N2, HeZE
11 EH 10 43.63 75.82 52.99 RBEEEAN, Aor)R, Btz
12 EH 20 41.33 76.10 57.84 ARG, Aor)=, Bt
13 M 30 38.93 69.23 56.30 EREEE S, TR, Atk
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Table 3 Adsorption rate constants of Anti-Hashimoto’s
Thyroiditis Formula Granules

JEA M. kg R?
T 10.82 0.082 0.9733
VER 12.16 0.089 0.964 5
BikE (i) 11.95 0.088 0.9714
Bk (iR 10.63 0.075 0.988 5
I 12.40 0.089 09717
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Fig. 2 Moisture absorption curves of Anti-Hashimoto’s
Thyroiditis Formula Granules (n = 3)
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Bt F O OREIR 8, Vs IR B T 2 20% 1 kA C
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Table 4 Physical characteristics of Anti-Hashimoto’s Thyroiditis Formula Granules raw material (n = 3)

R (20%) RAEFAIC) Col% HIKEI% Dso/um At
FLbE 43.00+1.19 21.87+£1.94 3.36+1.05 759.96 +23.53 FFEER
VERY 41.00+1.86 20.71+2.78 3.47+0.98 749.59+ 26.56 AFFEER
BikE QD 39.00+1.72 19.46+3.51 3.42+1.21 671.48+43.09 e N
Bk (iR 38.00+1.43 18.0942.12 3.18+1.34 688.51149.08 FFEER
7 39.00+1.07 20.41+2.07 3.96+1.23 728.29+41.71 A ER
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Fig. 3 Hygroscopic rates in different RH (n = 3)

®5 TRIEE THRABASFIRERHMOIER (25 C)

Table 5 Hygroscopic rates in different RH of
Anti-Hashimoto’s Thyroiditis Formula Granules
preparation raw material (25 C)
puRzab kAN ER RH/% W 1%
LiCl 11.05 3.20
CH,COOK 22.45 3.21
MgCl 33.00 3.25
K,CO4 42.76 3.97
LiNOs 47.06 4.46
NaBr 57.70 6.53
NaCl 75.28 11.26
KCI 84.26 15.35
KNO;3 92.48 21.45

gi R Box, PUH 7 BORLEI R R CRH R
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R e i 751 SR K R R A 7 T R R R R R
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L e e, B BimEk, 1 45 B, R R
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WemeE, AR FICA 0~15 4y Y-l N
1.5~25 75, ABZEILHN 0~15 5.
242 EACREVEMIE AR T2 1% 20%8)
K CER). 0.5%MEIRR B i b 77, R IER
RIGIEXS BT 7 R AL 7 AT IR T 20, BAK
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PR, DRI, MERESE . ki FE o R
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TR 5 1 4HL 1) 5t T A1 X 309% + A1 4348 1) f5% i A1 X
20%) NFEEHERR, 1% Lo(3") IERRIGHFEAKFE
HEAT I, TR AR MR 2 B VR 3T Ge i 20 A
KPR 6, X IEASRIG S Rk ir iz (R Fl
T Z=HT, SRR 6~T.

BT ZmTR (R 7) 51, A REREKFEE

XKL A Gt 24 L (P<0.05), B [FIZEAM
C RE &KL R E M, 3 MARNLGRE
FRVRRZ I /NI Ay 7K P2 o > e i 3 > IR AR R
1o TSR T EEASRI B g 1R (R 6)
AT, B IR T 25N AgB,Cys BIZKF 4%
W 30 r/min, JEFRFEE 5 r/min, JE3R)E /7 7 MPa,
st i T2 AT 50 E R
243 BGUEIRLS  4r BIAREGT F 7 ORI R R 3
i, Ffr 500 g, IEHEEAE T 244K FiE 30
r/min, JE3RFEHE 5 r/min, KL/ 7 MPa #H47 3
RE G IUEIRGG, LR A R AL
MR BV SR bRIEAT SR AR, LGS R R
8. LR, AALbTT IR TR BRI 20%
BIkE (FR). 0.5%GE IR EE, WAHE, TEKP
FEIE 30 r/min, JEHAEIE 5 r/min, JEfEE ] 7 MPa
5 N AT VAR, Fefihnd B R B %
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Table 6 Design and results of orthogonal test of dry granule process
W4l A/(rmin)  B/(rminY)  C/MPa D (EH) BEEE%  EEEN%  ASRVES RATES%
1 30 (1) 3(1) 7(1) (1) 81.75 56.64 345 96.59
2 30 (1) 5(2) 10 (2) (2) 86.71 55.32 320 97.31
3 30 (1) 7(3) 13 (3) (3) 80.13 57.70 320 94.76
4 35 (2) 3(1) 10 (2) 3) 80.83 55.89 28.1 91.96
5 35 (2) 5(2) 13 (3) (1) 79.25 54.15 274 89.74
6 35 (2) 7(3) 7(1) (2) 73.39 52.74 317 88.12
7 40 (3) 3(1) 13 (3) (2) 73.94 54.52 18.0 81.42
8 40 (3) 5(2) 7(1) (3) 68.73 53.48 320 85.99
9 40 (3) 7(3) 10 (2) (1) 63.05 52.68 321 82.36
K1y 288.66 269.97 270.70 268.69
K, 269.82 273.04 270.63 266.85
Ks 249.77 265.24 265.92 272.71
R 38.89 7.80 571 5.86
KT GEEFNHESH KA DR 3R R ik L o R A R T Y B
Table 7 Analysis of variance g%[zo-ﬂ]o T F R AR — R R A% . By
JIEKIE TN AmE O FE BENE BRSFGR AL, —IRAFRARRR 1 58150 R
A 252.253 4 2 421148 P<0.05 A KAN, IS5 HERRNLI R B s B R 5
B 10.293 1 2 1.719 2 WA — KR,
c 62575 2 10451 BRI A ERIIR A . A, JE
D(#%) 59873 2 SRR Ar KBS EE IR, B4 RS ) SR

F0,05(2, 2) =19.00

* 8 WEAEER
Table 8 Determination of verification test

W5 A% MW SRR EED a1 %

1 89.13 57.62 36.5 99.66
2 89.65 55.93 341 97.76
3 88.38 57.71 35.2 98.58

#9 IMAINHARIEEER
Table 9 Three batches of pilot test results

e WFAT SERREURL BURL |Z AK

T iEkg  BE% B2/% 2%

20170612 W4T 9.35 935 816 342

20170613 W4T 9.42 942 799 356

20170615  TIAT 9.47 947 783 412
3 itig

G IR JEREZG — BON TR 2 R S Y, S
PIBRPE R A, W IR BT SR R R A A
AR FC B g OO, EORL AR L R R4

FIRETT AT R, S5 SRR 55 R 4
BRI TR T4 IR TS L. R BOK
SR R AN SR S OB SRR, DUORL
A R, WAL AR R SR A VR N SR
br, I BT IE A ERE X DAL T 2T AL
i ite. BECas KRR, SRR A
FrIESE, AR, ARG Y —, ELET,
A SR R 7. 8 3 ftrh ORI FT4s

T ZIEHIRL T 2 A28 AT .
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