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Abstract:

The overwhelming complexity of biological systems emphasizes
the need to develop experimental models that are more physi-
ologically relevant for testing drugs outside the body (ex-vivo),
than those currently available. There is an unmet need to devel-
op a predictive and reliable tools to evaluate the effectiveness
of anti-cancer drugs. Such “oracle” could eliminate the loss of
valuable time on treatment with ineffective drugs, and avoid
the unnecessary suffering of cancer patients. Using microfluid-
ics, we developed a “tumor on chip” system to maintain physi-
ological like conditions, including the presence of components
of the tumor microenvironment. In this system cancer cells
are grown as 3-dimension spheroids so that their cell-cell and
cell-matrix interactions resemble those found in the original
tumor. Patient derived samples are grown and are exposed to
various treatments to measure efficacy. Our preliminary data
show that genetic profile of ex-vivo samples resemble the origi-
nal tissue, and even provide a selection for rare mutations.

Notably, we demonstrate that 3D printing can be used to re-
place time consuming photolithography and provides high
transparency of the materials that supports high resolution im-
aging. Moreover we show that using microfluidic to formulate
nano-carriers we may provide information related to interac-
tions between living cells and nanomaterials to provide insight
related to drug uptake and selectivity.

Our findings and developments provide valuable platforms for
personalized therapy in cancer and rationale drug design. This
approach is expected to provide both diagnostics and therapeu-
tic strategies in cancer and other diseases.
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