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ABOUT THE STUDY
Improving in vitro human tissue models for cancer research is 
essential for exploring cancer biology and testing therapy 
alternatives at various phases of disease progression. A 
substantial amount of development has been made in the 
subject during the previous few decades as a result of 
advancements in microfluidic and biomaterials technology. As a 
result, numerous cell types have been combined in a specific 
spatial organisation to create 3D tumour models and organoid 
models that can replicate the characteristics of the tumour 
microenvironment (TME). When compared to using animal 
models, 3D in vitro tumour models are more affordable and 
reproducible, making them viable screening tools with unheard-
of physiological significance.

Cancer cells that have been cultivated as cell clusters (spheroids) 
more closely approximate the solid tumour microenvironment 
and enable in-depth research on the interactions between cells 
and the extracellular matrix (ECM). To analyse interactions with 
tumour cells, further cell types can be added, such as immune, 
stromal, and endothelial cells. These cell aggregates can be 
cultured in in vitro microphysiological models that also have an 
endothelial barrier and an ECM to replicate the basic cell-cell 
interactions and physical challenges that immune cells used for 
cancer therapy meet. Consequently, compared to conventional 
2D tissue cultures and 3D monoculture models, these models 
can more accurately anticipate the translational aspect of the 
treatment in humans.

Endothelial cells can be seeded in a special chamber to form a 
monolayer along the walls, or they can rely on vasculogenesis or 
angiogenesis to organise themselves within the ECM to create 
microvascular networks in microfluidic devices. These in vitro 
vascular models enable the investigation of tumorvasculature 
interactions, intravasation or extravasation of cancer cells, and

treatment sensitivity. Models that combine solid tumour models 
with microvascular networks, however, are limited but essential 
for validating drugs and particularly cell therapies.

The lack of spatial and cellular complexity in current in vitro 
models, which is crucial for simulating crucial cell-cell 
interactions present in tumour tissue, is a significant limitation. 
It is likely that overestimations of their efficiency during 
preclinical screening, which frequently employs overly simplistic 
2D or 3D in vitro culture models, are to blame for the limited 
success of chemotherapeutic and immunotherapeutic techniques 
targeting liver cancers in clinical trials. 3D culture systems 
should be the first option for therapeutic screening because 2D 
techniques cannot accurately simulate concentration gradients of 
medicines and soluble compounds, in addition to nutrients and 
oxygen. The presence of an ECM and vasculature, in addition to 
molecular gradients and 3D tissue structures, is crucial for 
creating the TME and raising the physiological relevance of 
results from therapeutic screening.

An essential function of the vasculature during cell treatment 
was also established by the engineered TCR+ T cell test. In 
comparison to non-vascularized spheroids, we saw greater cancer 
cell mortality when modified TCR+ T cells were introduced 
through the vasculature. Notably, in our vascularized tumour 
model, modified TCR+ T cells showed activity comparable to 
mock electroporated TCR T cells. These cells have been 
previously proven to be more successful at migrating into the 
ECM without a vasculature and targeting cancer cells. In order 
to appropriately assess the anti-tumor effects of T cell treatment 
during preclinical screenings, it is crucial to use a 3D 
vascularized tumour system that mimics the pathophysiological 
tumour environment. A method like this would also enable 
better evaluation of T cell targeting and cytotoxicity when they 
pass through TME barriers like the endothelium layer
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