Cell-cycle specific models for cancer chemotherapy • CELL CYCLE SPECIFICITY drugs act at various stages of the cell cycle * Killing agents in G 2 /M (Taxol, Spindle poisons,…) * Blocking agent in S (hydroxyurea,…) (gastro-intestine cancers) * Recruiting agent in G 0 (interleukin-3, granulate colony stimulation factors, ..) (leukemia)

A 3-Compartment Model with Cytostatic and Cytotoxic Agents [Swierniak, 1995, LSch, JBS 2002, LSch et al CDC 2012, MBE, 2013]]

• STATES : • L 1 -problems : we develped an algorithm that determines whether optimality persists at switching surfaces (transversal crossing) or whether optimality ceases (tranversal fold)

N = (
• L 2 -problems: following ideas from classical LQ optimal control with no control constraint and following the procedure that was developed for L 1 -problems, we generalized the Riccati differential equation approach to systems with control constraints

• applies in greater generality (terminal constraints, free terminal time), but becomes more technical to describe

  unique, locally asymptotically stable equilibrium point (x*,y*,z*) that contains the unit simplex in its region of attraction (independent of cell-cycle coefficients) side effects on healthy cells induces a strictly convex structure in the Hamiltonian • Concatenations of constant controls with controls that take values in the interior of the control set and connect continuously with the constant segments