Journal of Recent Advancements in Material Science and Biomedical Engineering
Vol. 1, Issue 2, Summer 2025, 76-85 )ol

Apadana Institute of
ram.apadana.ac.ir Higher Education

Increasing the Efficacy of Treating Cancer Tumors in the
Chemotherapy Process by Using Mathematical Model Optimization

Associate Professor in Biomedical Engineering,

Seyed Vahab Shojaedini Iranian Research Organization for Science and
Technology, Iran.

Master of Electronics Engineering and Medical

Nafiseh Dokht Masoumi Equipment Specialist at Kosar Hospital, Qazvin,
Iran.

PhD student in Industrial Management, Islamic
Azad University, Qazvin, Iran.

Sareh Jalali *

Abstract

In mathematical modeling of cancer growth with chemotherapy, the optimization problem is
typically formulated to minimize the total amount of therapeutic drugs administered. This is due
to the side effects of chemotherapy, including immune system suppression, which can increase
the risk of infections and reduce the immune system's ability to combat cancer. In this study, a
mathematical model of immune-tumor interactions with chemotherapy is presented, and strategies
for treatment optimization are investigated. The dynamics of this model are analyzed, and optimal
control strategies for drug therapy are described. Numerical results demonstrate that optimal
control strategies, including quadratic control and linear control, can effectively reduce tumor
burden and improve immune response. Additionally, the existence of optimal controls for both
quadratic and linear cases is proven.
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Simple Case with Quadratic Medicine Control
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Simple Case with Linear Medicine Control
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