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Advances in Bioartificial Liver System

Wu Zhitao', Peng Qing?, Gao Yi**, Pan Guoyu'*
(!Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200120, China;
*Zhujiang Hospital, Southern Medical University, Guangzhou 510282, China)

Abstract

is the final option. Artificial liver support devices are one of the solutions to treat liver failure, which include non-

Liver failure is a complex and progressive syndrome with high mortality. Liver transplantation

biological artificial liver devices and bioartificial liver devices. Bioartificial liver devices containing functional
hepatocytes provide the supportive functions close to liver, including detoxification, synthetic functions and bio-
transformation activities. High-quality hepatocytes and optimized bioreactors are critical to develop an effective
bioartificial liver device. The efficacy of bioartificial liver with good functional cells has been confirmed in pre-
clinical studies, while clinical trials are conducted by different groups. This paper reviewed the status in quo of bio-

artificial liver devices by focusing on the source of functional cells, the types of bioreactor, and the ongoing clinical

researches.
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Fig.1 Schematic figure of bioartificial liver system
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Table 1 A comparison of obtained hepatocytes from different sources

HHK /N ) R e 11 ) AKAAC A JEARH 40 T4 L tailiil

Name Animal-derived Liver carcinoma Immortalized cell ~ Primary hepatocytes Stem cells Direct reprogram-
hepatocytes cells line ming tech

Source Porcine Tumor Immortalization Freshly isolation Differentiation of  Direct reprogram-

stem cells ming of human
fibroblast

Liver function  Better Poor Poor Best Better Best

Proliferation Poor Best Best Poor Poor Best

ability

Accessibility Easier Easy Easy Hard Easier Easy

Cost Cheap Cheap Cheap Expensive Expensive Cheap

Risk High High Medium Low High Low
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Table 2 The main institutions engaged in bioartificial liver system worldwide

DR EZR S NI 4HR NI il QYA AR ST

Institution name BAL name BAL style Cell source Bioreactor style

Vital Therapies Inc, San Diego, USA  ELAD Non-biological and HepG2-C3A Hollow-fiber
bioartificial

Arbios System, Massachusetts, USA  HepatAssist Bioartificial Pig hepatocyte Hollow-fiber

Academic Medical Center, AMC-BAL Bioartificial Pig hepatocyte Hollow-fiber

University of Amsterdam,

Netherlands

University of Pittsburgh, USA BLSS Bioartificial Pig hepatocyte Hollow-fiber

Humboldt-University, Germany MELS Non-biological and Human/pig Hollow-fiber
bioartificial hepatocyte

‘Wuhan Tong stem medical Polytron =~ HepAssis2 Bioartificial L-02 cell Hollow-fiber

Tech. Inc., China

Southern Medical University, China ~ ZhJ-series Non-biological and Immortalized cell Reciprocating perfusion
bioartificial (HepGL)

The first affiliated hospital, ZheJiang  Li-ALSS Bioartificial Immortalized cell Fluidized bed

University, China (HepLi4)

Suzhou Rui Lai Biotech Co., Ltd., BAL based on Non-biological and Immortalized cell Cell perfusion

China IHH bioartificial (IHH)

Shanghai Hexeall Biotech Co., Ltd., = HepaCure Non-biological and Direct reprogram- Multilayer plate

China

bioartificial

ming tech (hiHep)

(51.0% vs 49.5%), ZiR50 45 B AL B H—gf 2
HGIT & R TT R EMELD > $U(E 18~352 ], TCA4F
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