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Drug screening relies mainly on simple
in vitro and in vivo models that even when
combined, do not provide a perfect repre-
sentation of human physiology. Likewise,
due to the ethical concerns surrounding the
wide use of animals for research, the
improvement of in vitro models to support
the 3R’s policy is crucial. Considering the
liver’s pivotal role in drug metabolism and
its high susceptibility to toxicity over time,
better 3-Dimensional (3D) liver models are
needed for efficient drug screening. We
developed an approach based on micro-
molding to generate a reusable microcavity
insert in Polydimethylsiloxane (PDMS), to

facilitate spheroid generation. 
An acrylic mold with small microcavi-

ties was designed and after double-casting,
both a negative and a microcavity insert in
PDMS were produced. The inserts were
attached to the bottom of a 48-well plate,
sterilized and coated to prevent cell adher-
ence. HepG2 cells were seeded and after
72h, treatment was initiated. The efficacy of
sorafenib was evaluated by assessing the
drug’s impact on the spheroid size, shape
and viability.

The PDMS negative and microcavity
insert were successfully developed, present-
ing the desired topography. The insert was
used to seed HepG2 cells and after 48h,
1500 compact spheroids were observed per
insert, similar in shape and size. Upon treat-
ment, the spheroids showed reduced viabil-
ity, loss of shape and size reduction with
increasing concentration of the compound.

We were able to develop a reusable
micromolded microcavity insert, in which
we can generate thousands of homogeneous
spheroids, in a simple and fast manner.
Compact spheroids are obtained and easily
retrieved. Sorafenib treatment was per-
formed, and a dose-dependent effect was
observed. The developed microcavity insert
is an encouraging platform to screen drugs
in vitro, on more reliable and physiological
relevant models, reducing the need for ani-
mal research.
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