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Bio-Medical Simulations with

CST Microwave Studio® - Part II 

Low Frequency, thermal and other applications
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Thermal Solver with Bioheat Equation
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B=Term associated with blood perfusion
A=Basal Metabolic rate

Á Converts RFlossesinto temperature distribution

Á Considersbiological effects (Bloodflow, Metabolic heating)

Pennes Bioheat Equation :
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Á Simulate either stationary or transient biological problems

Thermal Simulations of Biological Tissues
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Exposure levels

Source: http://www.icnirp.de/documents/emfgdl.pdf

Á Governed by different standards (ICNIRP,IEEEC95.1 and IEEEC95.6, etc.)

Á Differentiates between general public and occupational exposure

ICNIRP Public exposure
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Measuring Exposure levels

Source: http://www.icnirp.de/documents/emfgdl.pdf

Á IEEEICES(maximum exposure limits) ðpractical to use for measurement

Á Electric field strength

Á Magnetic field strength

Á Magnetic flux density

Á Power density

Á Limb and contact current

Á Specific energy absorption
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Examples
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Induced heat Cooker ðIF Magnetic field

Source: http://www.ursi.org/Proceedings/ProcGA05/pdf/KP.39(01463).pdf

Á Magnetic field @20-60 kHz

Á 156 A in stove

Á BasicRestriction :

Á ICNIRPCurrent Density ð

Á 2 mA/m^ 2 (general public)

http://www.ursi.org/Proceedings/ProcGA05/pdf/KP.39(01463).pdf
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Á Functional load improves stability and healing of bone

Á Electromagnetic stimulation simulates functional load of bone

(reciprocal piezo-electric effect )

Á Research: Useof EMstimulation for hip replacement implants

Electro -Osteo-Stimulation
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Electro -Osteo-Stimulation

Á Field simulations at 20 Hz

Á Optimization of positioning
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Simultaneous Exposure to

ELF Electric and Magnetic Fields

Á Dosimetric Assessment: 50 Hzð5 kV/m electric field and 100 mT magnetic field

Á may lead to a 2.1-fold to 2.6-fold excessof the basic restrictions
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Hyperthermia

Dipole Antennas

Water Bolus (hidden), to improve field transmission in body
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Electric field Power Loss density Temperature

Hyperthermia Results


