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Purpose:
Magnetic fluid hyperthermia (MFH) is a new concept of cancer treatment based on AC mag-
netic field-induced excitation of biocompatible superparamagnetic nanoparticles. Preliminary
studies of MFH using nanoscaled aminosilan-coated magnetites have demonstrated the feasi-
bility of minimally invasive MFH in the Dunning tumor model. Here we evaluated the effect
of two sequential MFH treatments, combined with external radiation, in an orthotopic Dun-
ning R3327-MatLyLu prostate cancer model.

Methods:
Orthotopic tumors were induced by implantation of MatLyLu-cells into the prostates of 96
male Copenhagen rats. Animals were randomly allocated to 8 groups of 12 rats each, includ-
ing three control groups and three groups for dose-finding studies regarding external radia-
tion. Animals of the remaining groups either received two MFH treatments following a single
intratumoral injection of magnetic fluids or thermoradiotherapy with external radiation (10
Gy) administered directly after each MFH treatment. Treatments were carried out on days 10
and 12 after tumor induction. For intratumoral administration of magnetic fluids, invasive
fluorooptic thermometry and MFH, tumors were surgically exposed and treatment was deliv-
ered under anesthesia. MFH treatments were carried out using an AC magnetic field applica-
tor system operating at a frequency of 100 kHz and a variable field strength (0-15 kA/m). Iron
measurements in selected organs were carried out on day 20. Animals were sacrificed on day
20 and tumor weights in the treatment and control groups were compared.

Results:
Total radiation doses of 20, 40 and 60 Gy led to a tumor growth inhibition compared to con-
trol groups of 67-71.6%, 84.9-86.9% and 86.8-88.6%, respectively. The total dose of 20 Gy
was chosen for subsequent combined treatments. At a constant field strength of 70%, mean
maximal and minimal intratumoral temperatures recorded during MFH were 57.1°C (cen-
trally) and 42.0°C (peripherally). MFH alone led to an inhibition of tumor growth of 44.1-
51.7% over controls, as measured by tumor weights on day 20, whereas combined MFH and
radiation with 20 Gy reduced tumor growth by 87.5-89.2%. Mean iron content in the prostates
of treated and untreated (injection of magnetic fluids but no AC magnetic field exposure)
animals was 84.3%, whereas only 4.3% of the injected dose of ferrites was found in the liver.

Conclusions:
MFH led to a significant growth inhibition in this orthotopic model of the aggressive Mat-

] LyLu tumor variant. Furthermore, combined MFH and radiation with 20 Gy was equally ef-
fective in inhibiting tumor growth as radiation with 60 Gy, suggesting a significant synergis-
tic effect. Intratumoral deposition of magnetic fluids was found to be stable, allowing for se-
rial MFH treatments without repeated injection. The optimal treatment schedules of this com-
bination regarding temperatures, sequencing and fractionation need to be defined in further
experimental studies.
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