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Abstract

Drug development is a high failure rate
process; too many drugs fail during clinical
trials because of severe hepatotoxicity. This
situation can be significantly improved by
redesigning preclinical trials, and privileg-
ing the use of high-throughput in vitro mod-
els, by combining cell-based in vitro models
and material-based models.

Introduction

In the context of drug development,
liver plays a crucial role, and it is primarily
involved in drug metabolism. However, the
direct exposition to the active principles and
their metabolites may damage hepatocytes,
triggering a macrophages-mediated cas-
cade, culminating with the differentiation of
hepatic stellate cells in myofibroblast, and
producing fibrous matrix. The threshold
beyond which a certain molecule become
hepatotoxic varies within individuals sub-
populations, since it is strictly dependant by
the pharmacokinetics,! and therefore it is
difficult to be uniquely predicted. This work
will present the first developmental steps of
a tailorable and standardizable in vitro 3D-
model of the liver, to assess drugs hepato-
toxicity.
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Materials and Methods

ECM was obtained from decellularized
porcine liver, by a combination of different
methods.2 The decellularization buffer was
injected in multiple sites of 0.5 cm cubes of
liver and then used to incubate the samples
while under orbital stirring up to 7 days.
Lyophilized cubes were grinded after freez-
ing in liquid N,. ECM powder (1.4% w/v)
was added in an Alginate (ALG) solution
(3.5% w/v) in complete medium. The
hydrogel was characterized by rheological
testing and the stability in medium was
evaluated up to 14 days. For cell loaded
hydrogels, HepG2 cells were suspended in
the ALG-ECM suspension (2x106 cell/mL)
prior crosslinking.3 MTT test and confocal
microscopy, with live/dead kit were
employed to evaluate viability and spatial
distribution.

Results and Discussion

The produced hydrogel shows rheologi-
cal characteristics reproducing the ones of
the liver tissue and is stable up to 12 days.
Additionally, further rheological analyses
demonstrated the suitability of the produced
hydrogel to be processed via 3D bioprint-
ing.

Both qualitative (CLSM) and quantita-
tive (MTT assay) viability analyses
revealed that the number of cells within the
hydrogel have increased through time. In
particular, it has been demonstrated the fea-
sibility of maintaining viable cells in culture
up to 8 days. Additionally, CLSM analyses
allowed to observe the formation of three-
dimensional cellular clusters, similar to the
ones in which hepatocytes are organized in
vivo.4

The model is now being employed for
the study of hepatoxicity to the administra-
tion of various drugs. Acetaminophen,
whose hepatotoxic effects are known and
well described, has been exploited to bench-
mark the model, and to calibrate it for the
study of other substances (i.e., midazolam,
chlordiazepoxide).

Conclusions

This study demonstrated the possibility
to realize a drug-induced hepatotoxicity
model by synergically combining the chem-
ical features of liver-derived ECM with the
structural characteristic of an alginate
hydrogel, mimicking the in vivo liver
microenvironment. The presence of ECM
positively impacted cell viability.
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