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The more recent experimental discovery of epigenetic and phenotype plasticity suggests that chemotherapy can produce
drug-resistant clones. In this work, we seek a treatment protocol which maximizes the time to reach a critical tumor
size. We utilize both the Pontryagin Maximum Principle and differential-geometric techniques to characterize solutions
that maximize the time until treatment failure. The necessary conditions then imply that the optimal control can be
synthesized as a combination of bang-bang and path-constrained arcs. We also investigate the dependence of the control
structure and treatment efficacy as a function of both the chemotherapeutic cytotoxicity and the rate at which resistance
is induced by the drug. Our results suggest that the latter may significantly alter the outcome of treatment, and may in
fact be more important than drug toxicity in certain parameter ranges. Hence, the propensity of a treatment to promote
resistance is clinically significant, demonstrating the need for further experimental and mathematical research. (Received
September 07, 2019)



