Three dimensional (3D) tumoroid on-a-chip for cytotoxicity efficacy assessment
of the Folate Receptor-α CAR-T cells against ovarian tumor
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Presto blue analysis of
the Ovarian tumoroids
in the presence of the
CAR-T cells showing the
decreased
metabolic
activity of the cancer
cells compared to the
ovarian
tumoroids
alone. It represents the
toxic effects of the
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CAR-T cells against the
cancer cells.
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3D culturing of spheroids in the microfluidic assisted microwell array device with and
without adding CAR-T cells in the microwell and without adding ECM hydrogel
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• Hydrogel microwell array chip fabrication along with
tumor spheroid
generation and ECM hydrogel
applying in the presence of CAR-T cells .
• Cytotoxicity measurement of the CAR-T cells using
Live/dead and presto Blue analysis.
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infiltrated CAR-T cells inside the tumor
spheroid body at higher magnification
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Ovarian Tumoroids + Fibroblast encapsulation in the collagen hydrogel
incorporating CAR-T cells targeted to the Folate Receptor-α
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• Development of a complex ovarian tumoroid model on a
chip comprising the stromal cells (Human derived
Fibroblast cell) as well as the ECM hydrogel (collagen I, 4
mg/mL)
• Assessment the cytotoxicity efficacy of the Folate
Receptor-α CAR-T against SKOV-3 ovarian tumor
spheroids.
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There is no sign of dead HNDF cells in 2D culture after 3 days, representing the non-toxic behavior
of the CAR-T cells against HNDF cells.
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• Cancer immunotherapy is rapidly developing, with
numerous therapies approved over the past decade and
more candidates expect to receive approval in the
future. Adoptive cell therapy and in particular T cells
expressing chimeric antigen receptors (CAR-T cells) have
been extremely effective against CD19 expressing
leukemia and lymphoma.
• Immunotherapy of solid tumors has been less successful
because immunosuppressive barriers impede immune
cell trafficking and function against cancer cells. Current
immuno-cytotoxicity assays in the preclinical efforts are
just limited to the monolayer co-culture of the tumor
cells with cytotoxic lymphocytes in which the barrier
effect of TME on immune cell function are not properly
considered.
• There is an unmet need for a bioengineered ex-vivo
model of solid tumor enabling predicting the dynamic
behavior of the immune cells interaction with the tumor
stroma and extra cellular matrix (ECM).
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Tumor spheroids were encapsulated in the collagen I hydrogel
with the presence of the human-derived fibroblasts (HNDF) as
a stromal element of the ovarian tumor microenvironment.
Infiltration and cytotoxic activity of the CAR-T cells against the
SKOV-3 micro tumors was assessed using Live-dead and
presto-blue assays. The results implied the significant effect of
collagen ECM and HDF cells as a barrier on the tumor-killing
ability of the CAR-T cells in comparison to the bare tumor
spheroids in contact with CAR-T cells. This platform can be
used as a preclinical model for killing efficacy assessment of
the cytotoxic lymphocytes against different solid tumors.

