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An Introduction to the Principles of Thermal
Therapy for Cancer Using Magnetic Particles in
Nanometer Scales
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By combining the technique of generating time-varying and alternating-directional magnetic field with the
nanotechnology, a medical device (MD) for thermotherapy of cancer by using magnetic particles in nanometer
scales was developed and legally marketed in Europe. In principle, MD of this kind could accomplish the ideal
of noninvasive cancer therapy. The article introduced the major components of this kind of MD, the principles of
exciting the magnetic particles in nanometer scales (MPNS) to generate heat, and the principles for the MPNS to
selectively target the desired cancerous site, etc. The article also introduced and reviewed the risks this kind of MD
would bring to the patients and to the operators.
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Nanoactivator™

(c) 2011, MagForce AG, Germany
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Nano Plan (c) 2011, MagForce AG, Germany
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Nano THerm®

(c) 2011, MagForce AG, Germany
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Brownian Rotation
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10° Critical Frequency of Brownian Magnetic Relaxation

kHz

10 1% 26 25 36 35 46 4% 50
nm

B 6. A B B8 A i (B S 3%107° kg/m/s)

6 A B B SR SR R RE SRR B ey R B

ERER Y A

1 kT
2.7[.»[3 67[77[/11

/B (3)

Hrh o k Bk S % (Boltzmann constant,
1.3806550541%10°> J/K) » T RIEFE (K) > n Bk T
FTE AR (solvent) Z 3514 (viscosity, Pa*s = kg/m/

s) * Vy, Ry AL TR B2 B 2 B 7k B T
B (m’) - B 6 REURTEMR GRIERE 3%107

Ke/m/s) FR 7 T SRR AR L /K B
FTERZ B - B 7 BRI A L
M2 (R DR BB R Bk B
wra -

2. i ER s HRRMmER®

HENERE MR 2 NI S 2 B4 e e
LR - Y BB R SRR 2 R L B T TRl A A T S AR
(crystal lattice) ZEAE#EE) » BH H S W5E M EE
SNSRI AFFE » R R e Al e B A EiRg P F2 ot
TEF® o DR H R T2 55 oo IR L A8 S R e (magnetic
dipole) HHEIHYFEE[EEE (energy barrier) » iUz £ 2
o

Mem Rzt E ARy 8 - H5E M D
BB ER T2 B\REERIRZAL TP R B
fhr B RZA T e AR A S P B T B B G AR P R RE

1o Power Density of Brownian Magnetic Relaxation
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Power Density of Neel Magnetic Relaxation
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Ratio of Surface Area to Volume (Spherical Particle)
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(United States Food and Drug Administration, U.S.
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