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Tumor Microenvironments on a Chip for
Drug and Immune-response Screening
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According to a new statistical study published by the National Cancer Institute (NCI), the
number of cancers in older adults in the United States will increase significantly in the next 30
years. It is estimated that the number of cancer patients in the United States will increase by 11
million in 2040 (from 61% to 73%), will be the cancer silver tsunami in the next 30 years. Taiwan’s
aging society will also lead to a rapid increase in the number of cancer cases. According to statistics
from the Ministry of Health and Welfare, Taiwan’s cancer mortality rate is close to 30%, ranking
first among the top ten causes of death in the country. Although many researchers are committed
to developing effective drug delivery systems to improve cure rates and reduce chemotherapy side
effects, the results are still limited, mainly due to the complexity of the tumor microenvironment,
which results in errors in in vitro drug screening and causes many clinical problems. In order to
achieve the purpose of accurately simulating the tumor microenvironment in vitro, many research
concepts are to develop tumor microenvironment on a chip (TMoC), which can be used to quickly
screen and evaluate the penetration of drug carrier systems into tumors, and screen Characteristics
of chemical drugs and immunotherapy, and understanding the impact of tumor microenvironment
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on drugs and immunotherapy. The TMoC contains more than hundreds of three-dimensional
tumors (including blood vessels, fibroblasts, cancer cells, cancer stem cells, and macrophages).
The penetration and therapeutic effect of the drug carrier can be evaluated in a timely manner, and
the correlation between each cell can be observed and assess overall cellular changes under the
influence of T cells.
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