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Radial Flow Type Bioreactor for Bioartificial Liver
Assist System Using PTFE Non-Woven Fabric Coated
with Poly-amino Acid Urethane Copolymer

Azizi Miskon,'” Noriko Sasaki,? Tetsuji Yamaoka,' Hiroshi Uyama,3
Makoto Kodama***

Summary: Recently, various types of hybrid bioartificial liver using the porcine
hepatocytes have been widely studied but their clinical usage is limited by various
difficulties. One of the most efficient bioreactor is the radial flow system equipped
with silicon oxygenator. Here, our bioreactor system provides the oxygenator and the
radial flow of medium that supplies the nutrient efficiently. The adhesion and growth
of the cultured hepatocytes are greatly improved by using polytetrafiuoroethylene
(PTFE) non-woven fabrics coated with poly-amino acid urethane copolymer (PAU). Its
functional activities were established after being kept for one week at the high value
in this bioreactor system. These results indicate that, PTFE non-woven fabric and
radial flow technique is proven to be the best bioreactor for a hybrid artificial liver

support system (HALS).

hepatocytes; tissue engineering

Introduction

The hybrid artificial liver support system
(HALS) is expected to become an effective
treatment as bridge for patients with severe
liver failure, who are waiting for liver
transplantation.!!! Various types of HALS
using cultured hepatocytes have been
tested by animal model, and the results of
these experiments show that it is not easy to
maintain the liver specific function of hepa-
tocytes during operating the HALS.[2
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Only a few groups have performed clinical
trials using a hollow fiber bioreactor type
HALS, which has the advantage of immu-
noisolation from xenogenic hepato-
cytes.’”) However this model has some
difficulties in building scale-up, the hollow
fiber bioreactor or a conventional packed-
bed bioreactor may suffer from stacking of
hepatocytes upon each other and the weak
flow of culture medium that may cause cell
death.

A radial flow bioreactor has been
proposed and further investigated in order
to resolve these problems. This bioreactor
consists of a vertically extended cylindrical
PTFE non-woven fabric coated with PAU
scaffold through which the culture medium
flows continuously from periphery towards
the central axis. The radial flow will
generate a beneficial concentration gradi-
ent of oxygen and nutrients, while prevent-
ing excessive stresses and buildup of waste
products. In addition, PAU is the block
copolymer that consists of a small amount
of poly (y-methyl-L-glutamate) (PMLG)
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