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New Challenges for Granulation Technology : Desigin and Super Scale-Up of Fluidized-Bed
Granulation for Tablet Manufacturing
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Healthcare Reserarch Laboratories, Takeda Pharmaceutical Co.,Ltd.,

It has been long time since the fluidized-bed granulation method has been the main manufacturing method of
tablets. In 1970, the fluidized-bed granulation method was not performing well, and the wet disintegration
granulation method and the agitation granulation method became the two major methods of tablet manufacture.
However, under these circumstances, direct compressible high content vitamin C (Ascorbic acid) granules (VC-
97) were developed using a high productivity fluidized—bed granulator, and more than 5000 tons per year have
been manufactured, and production is continuing now. Moreover, using the same technology, there are 6 products
including direct compressible vitamin B1 granules, direct compressible vitamin B6 granules, direct compressible
vitamin C—Na granules, and direct compressible vitamin C—Ca granules. These products are some of the highest
quality products in the world using the original fluidized-bed granulation technology. We tried factorial experiments
first and have finally succeeded in the superscale-up to 1 ton. After study, we have clarified that the content
uniformity of the binder is the main factor for compactibility of granules for tableting, and that fluidized-bed
granulation is still an effective method for the manufacture of tablets. Furthermore, we clarified the relationship
between the operating conditions or particle size of the drug and content uniformity, and we expanded the range of
applications of the fluidized—bed granulation method.

A7 AanVe yEEF MY AR EITH T A3

1. BUBIC C YRV Yy MRS 6 H A ) FUIES

B, B 3SR 2 v CheAl & ik 5 5 h i
EERE o TA LV L2 L19704F 4 RE 13 i Ak
Wershr - JFRER 2SO TR BYRE RS X 2 FT5EH
BROBEBEBIZIZEAEITTDR T oz, TDIK
DUT A2 EVE O R\ T Bl g 5 R B 2 BV IR
My IVC (TAIVY VB FR (VC-97) %
BZE L. 45000 b » DL EDEFEITHONLTE D,
HELMR SN TS, S5HITH UM 2 HwizE
FIHE s I VB BRLVEFTHE Y I VBJERL BT

ZME OB SRS L A EGHTH L, DA
F—IVCTOREKRERDPSIEE ) ORI M A
F—=IVTDRA=IN=ZATr—=)V7 v ZTIZHHEI LT
b0 TOHOWIFETIZ. FTHEH B O T OB D
FHERNE LT HERTHOH—HEEZH ST,
ENE SR OB A VGE L 72 F 7B RS T
DINESME B B CIZFEY O R T2 & G AT O B
HSHSPIZL. ZO@HMEEIR L7z mB)RE &N
WX BTGB OBRGET E A== =V T v T

Keywords- fluidized-bed granulation, agitation granulation, direct compression, superscale-up, ascorbic
acid, binder distribution, content uniformity

BRIBMBAN eSS (5)

rnm



WAL TOMERREENIA YT T 5 =R h
0 BAE O TR E SRS E W - FAL T 35k T
BOTOtZN) F—3 g U2 X 5CGMPHIGS S
HORBEIZEDN > Tnb, LTINHIZDEFHHT
%o

2. REICHITFDEHLED
RELRSDER

WAL T 121960~ 19804EAC I I At IR A % (R
== 3IFH—, S]IFH—) - EHBEIFER
(A== 3IFH— AV IV IFH—) O
TH o720 1980ELIRIZ TG BT 281, &
Meb. HEb. GMP% ZJE L 72 TR O kil & v
) L THBEERESRHEINL L)Xk TE
7oo BN ORE, BUED @R 0l LE H
BT HEMT EIFATW . HEEOEME X
A LT ER” LEIHELZLDOTH S, 4T
Fe R O #E O H IO B o fF 5@ G o
5RO ROBLEOUHZETH S

A —IIZ OO TREME DA 53 b b b A5k
GOE—HHO LB INSETH S5, EIZQ@
DIEEHEDOHN G5 TH B Z L %Fig. 1A VR L Twiz',

Fig. 1 SEM of Kneaded Mass of Sand & Cement
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Fig. 5 Dispersion of Swollen Binder when
Ascorbic Acid Granules were thrown in water
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Table.1 Technology and scale—up on solid formulation

SYSTEM GRANULATION COATING SCALE-UP STUDY SENSOR TECHNOLOGY
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