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Background: Acute liver failure (ALF) carries a high mortality, especially for young infants, mainly because of the scarcity of timely suitable donor organs. However, hepatocytes isolated from unused or rejected livers can be cryopreserved so they are available at the time of clinical need. Human hepatocyte transplantation is emerging as a real alternative to liver transplantation in the acute setting (Dhawan et al., 2010). King's College Hospital had undertaken a pilot study of alginate-encapsulated hepatocyte (Hepatocyte Microbeads HMBs) transplantation in children with ALF, showing the safety and feasibility of the technique with very encouraging outcome, where some patients recovered without the need for liver transplant (Dhawan and Mitry, unpublished data). The encapsulated cells are delivered into the peritoneal cavity, a simple and safe procedure, without immunosuppression. Alginate encapsulation allows nutrients, oxygen and metabolites to diffuse to and from the hepatocytes, but does not allow antibodies, complement or immune cells to enter the microbeads, thus protecting the liver cells from the host immune response. Kings College Hospital  established an optimised protocol for the production of clinical grade hepatocyte microbeads (Jitraruch et al., 2014).

The main aim of this research project is to establish an optimised protocol for cryopreservation and banking of the hepatocyte microbeads. Different types of cryopreservation solutions and cytoprotectants which potentially can be used for clinical application could be used for optimising microbead cryopreservation protocol. The initial results on cryopreservation of microbeads findings are very promising (Jitraruch et al., 2017). Success of this proposed research project will make banked cryopreserved hepatocyte microbeads readily available for emergency cases such as acute liver failure.

Aim of current work – to test new commercially available cell cryopreservation solutions (with and without modification) on rat hepatocytes, and compare the thawed cells viability and hepatocytes-specific functions to freshly plated cells, in order to choose the “best” cryopreservation solution(s) that could be tested on alginate encapsulated hepatocytes (hepatocyte microbeads).

Methods: The methods used included: human & rat hepatocyte isolation using a standard collagenase perfusion technique; cryopreservation of hepatocytes using a controlled-rate freezer; cell thawing; cell culture of hepatocytes; cell viability test (Trypan Blue exclusion test); cell attachment assay (SRB); overall activity assay (MTT); urea synthesis (ammonia detoxification); and cytochrome P450 activity (EROD assay; drug metabolism).

Results: cell viability, the overall activity, cell attachment, urea synthesis, and cytochrome P450 activity on thawing after one week of cryopreservation showed that Cryo-JIN gave promising results compared to other solutions, with Cell Banker 1and UW gave similar results especially in overall activity (Cell Banker 1) and cytochrome P450 (UW).

Conclusions: Results of the cryopreservation solutions tested showed that other than UW, Cryo-JIN (JIN) and Cell Banker 1 (CB) could be used to cryopreserve hepatocytes to maintain good cell attachment, overall activity, detoxification and drug metabolism functions. Further in vitro studies will be carried on rat and human microbeads using these cryopreservation solutions, and the cryopreserved microbeads will be tested in a rat model of acute liver failure and compared to fresh microbeads.
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