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Development of the Technology for Continuous Flow Synthesis and Its Integration with

Continuous Crystallization Targeting Drug Substance Production

(API R&D Laboratory, Pharmaceutical Technology Research Division, Shionogi & Co., Ltd.)

(OMasahiro Hosoya, Masashi Tanaka

In application of continuous flow synthesis to manufacturing drug substances, homogeneous
reaction systems are generally preferred to facilitate the process control. However, the approach
toward the homogeneous reaction systems limits the application of continuous flow synthesis
and may deviate from the ideal process because drug substances or intermediates frequently
have to be handled with heterogeneous systems. The authors tried to develop the technology
for continuous flow synthesis handling various reaction systems and its integration with
continuous crystallization, which will truly contribute to the dissemination of continuous flow

technology.

Keywords : Continuous Flow Synthesis; Various Reaction Systems,; Continuous Crystallization;

Drug Substance; Manufacturing Process

AR, ERAFERORGEIZ W T, L0 BREEAM DRV G2 VTR IER )

RIS E Rl 2 G420 Z LM RO b TWD, ZOFE
AHHE T X Dkt EERIN N ER SND L D127 > T

HAN—ADORKICEGER

(IR R D T2,

Xz, THUTHEW, FRCERE Y v — G R & RS ICE A T 2 5 A, £ O A%
B LRDIIEDEL T, 7 —A & OMRMEN B W —IEE R OSIZRE STV 5D,
— T, EBEOFIMIEIZIB W IR —REREZH I TWD, o, KnkD
BB E IS E P R Z R L, -8 2 iR &R 2 mEEE Wb Z &
—IITH D, LIt o T, B—IRR SO AR % B T2 06K O BRI T, i
WG 7 e — G A A AT 5 Z LIXREETH D,

Z I TCEEOIL, 7 a— BN 2 YRR OS5 &0 D RER O H kT
W % 18 % CL SRR R RISk L TR A < @A ATRE 72 7 v — BT 077 v v 7
—LERFELTVWD Y, ZOMBOT Ty M7+ —LEEMEL, 7o —&pEOF]
REENLZNS, TomEARKMEEZ LTS Z Lk, ERGFEREE~D 7 0 —5

O RIZEBRLIZ\WEEZ TS D,

(T0-&RkICRE T BH%ifTEEg]

+ Homogeneous System
+ Liquid-Liquid Biphasic System
+ Gas-Liquid Biphasic System

+ Solid-Liquid Biphasic (Slurry) System
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(a) Homogeneous System o (b) Liquid-Liquid Biphasic System
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(c) Gas-Liquid Biphasic System (d) Solid-Liquid Biphasic (Slurry) System
Fe(NO3)3*9H,0 (d-1) Solution to Slurry (d-2) Slurry to Solution
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(e) Integrated Continuous Manufacturing System
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