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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
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1) Hosoya, M. J. Synth. Org. Chem., Jpn. 2024, 82, 768-779.
2) M Bk, 538 EE W ORIGER (H AP 104 FFEFL), 2024, B1326-1pm-03.
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Sustainable Anti-Adhesion Technology: Aqueous Coating Agent Utilizing Emulsification
with Hydrophobically Modified CNF (Kao Corp.) OYoshinori Hasegawa, Toshiaki Takeuchi,
Narumi Komami, Yusuke Hatatani, Yutaka Yoshida

In our daily lives, we are suffering from various deposits such as dirt, and technology to
prevent these easily is desired. A new anti-adhesion technology called "Slippery Surface,"
inspired by the pitcher plant, is gaining attention. This study utilizes sustainable cellulose
nanofiber (CNF) to create a highly slippery and durable surface. The CNF is modified to be
hydrophobic, allowing it to retain lubricating oil and prevent the adhesion of substances like
bird droppings and snow. It is also applicable as a release agent in molding processes and has
been commercialized as LUNAFLOW®. This contributes to improved work efficiency, cost
reduction, and reduced environmental impact. Furthermore, the product is a water-based
coating agent free from VOCs and fluorine, emphasizing environmental and health
considerations, and contributes to sustainable manufacturing processes.

Keywords : Anti-Adhesion Technology, Cellulose Nanofiber, Slippery Surface, Pickering
Emulsion, Release Agent
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Figure 1. a) Photograph, b) STEM image and c) schematic illustration of modified CNF
Pickering emulsion.
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Figure 2. a) Photograph and SEM image of dried film prepared from modified CNF Pickering
emulsion. b) Photographs of water droplet slipping on dried film of Pickering emulsion.

1) T. Takeuchi, et al., ACS Applied Polymer Materials, 2024, 6, 8150-8158.

© The Chemical Society of Japan - [F]4201-1am-02 -



[F14201-1am-03 BA{L24 B1055SE2 (2025)

RTINS A MllEERW-EBESFER TF L AN
¥ —DEE R

(=) OFFpE 5% - F1HE o - =)0 A - I EA - il B

Development of Production Technology for Well-Defined Powder of Ultra-High Molecular
Weight Polyethylene Using New Single-Site Olefin Polymerization Catalyst (Mitsui Chemicals.
Inc.) O Susumu Saito, Susumu Murata, Nobuhisa Mikawa, Naoto Matsukawa, Yasushi
Nakayama

Ultra-high molecular weight polyethylene (UHMW-PE) is characterized by its exceptionally
high molecular weight and linear molecular structure, which confer outstanding mechanical
strength and chemical stability. The researchers have developed a novel MgCl2-based activator-
supported single-site catalyst, enabling the industrial production of UHMW-PE fine powder
with unprecedented high molecular weight, uniform molecular structure, and well-defined
spherical particles. In this presentation, a detailed overview of the technological development
will be presented, covering the catalyst design concept and aggregation control in the industrial
production process, along with examples of the unique applications of the newly developed
UHMW-PE powder.

Keywords : Ultra-high molecular weight polyethylene; UHMW-PE
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2) Y. Nakayama, J. Saito, H. Bando, T. Fujita, Chem. Eur. J. 2006, 12, 7546 — 7556.
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