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essing can be applied to either regional tumor (local hyperthermia) or the whole body (whole-body
on the tumor position, the cancer stage, and the health status of cancer patients. The major chal-

) properly introduce a heat source for increasing tumor temperature during therapeutic process.

th chemo-radiation therapies. Such treatment brings not only promising but also challenges, since
ery complex and the thermal-chemical dose profiles are coupled each other. Recently-developed

a high promise to cancer and disease treatments. Induction of ferromagnetic or superparamagnet-
to a tumor region by injection or by blood-perfusion help terminate tumor cell lives. By applying
c field, nanoparticles help generate heat and reorient the direction to targeted tumor. The nanother-
and, yields challenges. It is urgent to develop a general model for simulate its clinical uses. Such
ive study on the interactions of hyperthermia with tumor biological metabolism, its environments,

s and vasculature, blood perfusion, therapeutic gain of heat, etc.

otransport (heat, mass, electromagnetism etc) must be developed based on multi-scales (nano-/
physical model must be full-field and simulation requires a petascale computing system. The ther-
s should be coupled. The thermo non-equilibrium which accounts for temperature differences
thermal heat should be microscopically managed and monitored. The biotransport simulations use
performance computing facility. The research results will be publicly useful in designing future
(CAP) systems for clinical trials.

our preliminary work on a simulator (multi-scale modeling, large-scale simulation, and clinical
olume-averaged, generalized, multi-scale, multi-medium mathematical model of bio-electronic-
ort phenomena in a therapeutic process. The model accounts for nanoscale particulate motion, size
opic cell and vasculatures, micro-fluid and heat transfer vessel perfusion, tumor tissue microstruc-
y and mass (dose and other biological compositions) conservation with proper physics-based

| heat/mass transfers for blood perfusion expressions and other micro-biological structures. The
ented numerically using lab’s computing facility and NSF national petascale supercomputing
metric effects of nanoparticles, external alternate electromagnetic fields, nanoparticle materials,
target tissue and vascular structures will be considered.
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