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INTRODUCTION 

The research activities on the biological effects and medical applications of electromagnetic fields 
(EMFs) in Japan from 2013 to 2016 are reviewed. In vivo, in vitro, human volunteer, and dosimetric studies 
at frequencies up to THz region are discussed. For these topics, in order to compare with previous terms, 
similar items have been chosen. Biomedical applications including wireless capsule endoscope (WCE), 
wearable and implantable medical devices, magnetic stimulation, hyperthermia, thermal ablation, magnetic 
resonance imaging (MRI), wireless power transfer (WPT), and electromagnetic interference (EMI) are also 
introduced. 
  
K1 BIOLOGICAL EFFECTS OF EMFS 
K1.1 Static and Low Frequency (LF) 

Research activities in this field were low in last three years. Instead of experimental research, 
measurements of static magnetic field were reported to clarify working environment during MRI 
diagnosis. 
 
K1.1.1 In vivo studies 

There is no relevant study in this term. 
 
K1.1.2 In vitro studies 

There is no relevant study in this term. 
 
K1.1.3 Other studies 

Occupational exposure to the high static magnetic fields (SMFs) during MRI examinations raises 
concerns of adverse health effects. Yamaguchi-Sekino et. al. [2014] reported personal exposure 
monitoring of the magnetic fields during routine examinations in two 3 T MRI systems.  The maximum 
exposed field ranged from 0 to 1250 mT and the average peak magnetic field (B) was 428 ± 231 mT 
(mean ± standard deviation (SD): number of samples (N) = 103). Yamaguchi-Sekino, et. al. [2015] 
proposed a safe working procedure involving a restricted access area set at a distance of 30 cm from the 
end of a 3 T MRI system. The values for maximum field exposure (peak B) were reduced for all subjects 
using the safe working procedure. The average peak B also decreased by approximately 26%, compared 
with the results obtained without any restrictions (conventional protocol) with no significant differences 
in worker performance compared with conventional procedure. They concluded that this simple safe 
working procedure may be applied to MRI system operation in order to reduce occupational SMF 
exposure, without noticeable changes in worker performance. 
 
K1.2 Extremely Low Frequency (ELF)  

Research activity of this field was not high during last three years. 
 
K1.2.1 In vivo studies 

There is no relevant study in this term. 
 
K1.2.2 In vitro studies 

There is no relevant study in this term. 
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K1.2.4 Other studies 
Shimizu et. al. [2014] reported that perception threshold of ELF electric field by body hair movement 

and its seasonal change. In addition, Shimizu et. al. [2016] gave a review of their research to investigate 
human perception of static and ELF electric fields. Kanemaki et. al. [2016] reported altar of peripheral 
blood flow in body surface by ELF electric field exposure and found enhancement of the blood 
aggregability. 

Ikehata M. et. al. [2014a, 2016a] reviewed their research and trend of risk evaluation to build a 
process of communication with people who are concern health impact of ELF magnetic field and RF 
electromagnetic field. Ikehata M. et. al. [2016b] also propose a procedure to evaluate conformity with 
international guideline (e.g. International Commission on Non-Ionizing Radiation (ICNIRP) guideline and 
The Institute of Electrical and Electronic Engineers (IEEE) standard) including measurement and 
dosimetry applied for railway systems.  

 
K1.3 Intermediate Frequency (IF)  

Research activity in intermediate frequency range is still higher than ELF. Several research groups 
vigorously investigated about several biological indices both in vivo and in vitro to establish data for 
health risk assessment. 
 
K1.3.1 In vivo studies 

In National Institute of Public Health, several projects have been conducted. Ushiyama A., et. al. 
[2014] reported that exposure to 21-kHz sinusoidal IF-MF at 3.8 mT for 1 h/day for 14 days did not affect 
immune function in juvenile rats. Win-Shwe TT., et. al. [2015] reported that the expression levels of NR1 
and NR2B as well as transcription factors (CaMKIV, CREB1), inflammatory mediators (COX2, IL-1 b, 
TNF-α), and the oxidative stress marker heme-oxygenase (HO)-1 were significantly increased in the 
IF-MF-exposed mice, compared with the control group, in the 7-week-old mice, but not in the 3-week-old 
mice. However, these changes are transient and recover after termination of exposure without 
histopathological changes. 
 
K1.3.2 In vitro studies 

Miyakoshi and his colleagues have been engaging on in vitro studies in IF frequency region. Mizuno 
K., et. al. [2015] investigated whether exposure to magnetic resonant coupling WPT (12.5 MHz) has 
genotoxic effects on WI38VA13 subcloned 2RA human fibroblast cells. They studied cell growth, cell 
cycle distribution, DNA strand breaks using the comet assay, micronucleus formation, and 
hypoxanthine-guanine phosphoribosyltransferase (HPRT) gene mutation, and did not detect any 
significant effects. Koyama S., et. al. [2015] investigated the effect of exposure to a 23-kHz IF magnetic 
field of 2 mT for 2, 3, or 4 h on neutrophil chemotaxis and phagocytosis using differentiated human 
HL-60 cells. They found no effect on neutrophil chemotaxis or phagocytosis. Mizuno K., et. al. [2014] 
investigated whether extremely low frequency (ELF) magnetic field exposure has modification effects on 
cell survival after ultraviolet B (UV-B) irradiation and on repair process of DNA damage induced by 
UV-B irradiation in WI38VA13 subcloned 2RA and XP2OS(SV) cells. They found neither significant 
change in cell survival between ELF magnetic field and sham exposures nor DNA damage induced by 
UV-B irradiation change significantly following ELF magnetic field exposure. 

From a research group of the Railway Technical Research Institute, several reports of the biological 
effect of the intermediate frequency magnetic fields (IF-MFs) were published. Yoshie S., et. al. [2015, 
2016] investigated developmental toxicity of intermediate frequency (IF) magnetic field (MF) using 
murine embryonic stem (ES) cells and fibroblast cells based on the embryonic stem cell test (EST). No 
significant difference was observed in the test of 21 kHz IF–MF up to 3.9 mT. In addition, the expressions 
of a cardiomyocytes-specific gene, Myl2, and an early developmental gene, Hba-x, in the exposed cell 
aggregate were not altered. Wada K., et. al. [2016] reported several exposure devices to expose strong 
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IF-MF for in vitro experimental study. Ikehata M., et. al. [2015] reviewed their activity to evaluate 
mutagenic effect of magnetic field from static strong MF up to 14T to IF-MF up to 21 kHz, 3.9 mT. 
Ikehata M., et. al. [2014b] reported that no significant effect by exposure to 21 kHz, 3.9 mT IF-MF. They 
suggested that IF-MF is unlikely to cause adverse biological effects with our previous results. 

 
K1.3.3 Other studies 

Several topics related to effect of transient electric field were reported. Ito R. and Masugi M. [2014a] 
investigated the effect of pulse electric field with charging voltages of 10 kV and 15 kV on growth of a 
plant, broccoli (Brassica oleracea var italica). They found the exposed plant which had been applied 
10kV/3days and 15kV/3days, became greater than the others by around 30% with higher chlorophyll 
content. Ito R. and Masugi M. [2014b] reported an analysis of the effects of transient electromagnetic 
fields on bioelectric potential responses of plant leaves. A single transient electromagnetic field was 
periodically applied to aloe and pachira for 3 days. They found that bioelectric potential energy was 
increased by application of transient electromagnetic fields. Ito R. and Masugi M. [2014c] reported an 
analysis of biological effects of a transient electromagnetic field on a nerve cell using Hodgkin-Huxley 
model. In this paper, a single pulse waveform is set as an external electromagnetic field. The non-linear 
response of cell membrane potential was influenced by pulse width and amplitude of a transient 
electromagnetic field in their result. Ito T. and Masugi M. [2016] investigated effects of transient 
electromagnetic fields on bioelectric potentials of plants by a self-similarity-based-analysis. A single 
transient electromagnetic field was applied to aloe and pachira caused increase of the Hurst exponent of 
bioelectric potential. 

 
K1.4 Radio Frequency (RF)  
K1.4.1 In vivo studies 

Masuda et. al. [2015a-c] reported many results of investigations to elucidate the effects of RF-EMF 
exposures on the brain. They focused on changes in several brain microcirculatory parameters, including 
the Blood-Brain Barrier (BBB) function. Experiments were performed with a figure-of eight applicator, 
which enabled highly localized exposure on the brain and real-time direct observation of brain circulation 
through a cranial window in the skull of the animal. Frequency and waveform were those of the 
2G-TDMA system at 1439 MHz. Under the local exposure condition at an average SAR of 2.0 W/kg in the 
target brain tissue, no significant changes were found in hemodynamics, leukocyte behavior, and 
permeability of BBB in juvenile and adult rat brains using in vivo imaging and histological evaluation. 

Shirai et. al. [2014] carried out with rats to evaluate the effects of whole body exposure to 2.14 GHz 
band code division multiple access (W-CDMA) signals for 20 h a day, over three generations. The average 
specific absorption rate (SAR, in unit of W/kg) for dams was designed at three levels: high (<0.24 W/kg), 
low (<0.08 W/kg), and 0 (sham exposure). Pregnant mothers (4 rats/group) were exposed from gestational 
day (GD) 7 to weaning and then their offspring (F1 generation, 4 males and 4 females/dam, respectively) 
were continuously exposed until 6 weeks of age. The F1 females were mated with F1 males at 11 weeks 
old, and then starting from GD 7, they were exposed continuously to the electromagnetic field (one half of 
the F1 offspring was used for mating, that is, two of each sex per dam and 8 males and 8 females/group, 
except for all offspring for the functional development tests). This protocol was repeated in the same 
manner on pregnant F2 females and F3 pups; the latter were killed at 10 weeks of age. No abnormalities 
were observed in the mother rats (F0, F1, and F2) and in the offspring (F1, F2, and F3) in any biological 
parameters, including neurobehavioral function. Thus, it was concluded that under the experimental 
conditions applied, multigenerational whole body exposure to 2.14 GHz W-CDMA signals for 20 h/day 
did not cause any adverse effects on the F1, F2, and F3 offspring. 

Ohtani et. al. [2015] investigated the effects of RF-EMFs on T cell responses during development 
due to the lack of science-based evidence for RF-EMF effects on developmental immune systems. 
Sprague Dawley (SD) rats were exposed to 2.14-GHz W-CDMA RF signals at a whole-body specific 
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absorption rate (SAR) of 0.2 W/kg. Exposures were performed for a total of 9 weeks spanning in utero 
development, lactation and the juvenile period. Rats were continuously exposed to RF-EMF for 20 h/day, 
7 days/week. Comparisons of control and exposed rats using flow cytometry revealed no changes in the 
numbers of CD4/CD8 T cells, activated T cells or regulatory T cells among peripheral blood cells, 
splenocytes and thymocytes. Although only the Il5 gene was significantly regulated in spleen tissues, Il4, 
Il5 and Il23a genes were significantly upregulated in thymus tissues following exposure to RF-EMF. 
However, ELISAs showed no changes in serum IL-4 protein concentrations. These data indicate no 
adverse effects of long-term RF-EMF exposure on immune-like T cell populations, T cell activation, or 
Th1/Th2 balance in developing rats, although significant transcriptional effects were observed. 

Ohtani et. al. [2016] investigated the thermal effects of RF-EMFs on the variation in core 
temperature and gene expression of some stress markers in rats. Sprague-Dawley rats were exposed to 
2.14 GHz W-CDMA RF signals at a whole-body averaged SAR (WBA-SAR) of 4 W/kg. The results 
revealed that the core temperature increased by approximately 1.5°C compared with the baseline and 
reached a plateau till the end of RF-EMF exposure. At WBA-SAR of 4 W/kg, some Hsp and Hsf gene 
expression levels were significantly upregulated in the cerebral cortex and cerebellum following exposure 
for 6 hr/day but were not upregulated after exposure for 3 hr/day. On the other hand, there was no 
significant change in the core temperature and gene expression at WBA-SAR of 0.4 W/kg. 
 
K1.4.2 In vitro studies 

Koyama S. and Miyakoshi J. [2015a] reviewed recent studies on the cellular response and potential 
risks of exposure to RF radiation. Although most studies have reported no significant effects at the 
cellular or genetic level due to exposure to RF radiation, a consensus has yet to be reached. Therefore, the 
cellular response to RF radiation requires further investigation. Koyama S. et. al., [2015b] examined the 
effect of 2.45-GHz RF fields at the SAR of 2 and 10 W/kg for 4 and 24 h on neutrophil chemotaxis and 
phagocytosis in differentiated human HL-60 cells. Neutrophil chemotaxis was not affected by RF-field 
exposure, and subsequent phagocytosis was not affected either compared with that under sham exposure 
conditions. These studies demonstrated an initial immune response in the human body exposed to 
2.45-GHz RF fields at the SAR of 2 W/kg. The results of their experiments for RF-field exposure at an 
SAR under 10 W/kg showed very little or no effects on either chemotaxis or phagocytosis in 
neutrophil-like human HL-60 cells. 

 
K1.4.3 Other studies 

Nakatani-Enomoto et. al. [2013] investigated subjective and objective effects of mobile phones using 
a W-CDMA-like system on human sleep. Subjects were 19 volunteers. Real or sham EMF exposures for 3 
h were performed before their usual sleep time on 3 consecutive days. They were exposed to real EMF on 
the second or third experimental day in a double-blind design. Sleepiness and sleep insufficiency were 
evaluated the next morning. Polysomnograms were recorded for analyses of the sleep variables and power 
spectra of electroencephalograms (EEG). No significant differences were observed between the two 
conditions in subjective feelings. Sleep parameters including sleep stage percentages and EEG power 
spectra did not differ significantly between real and sham exposures. We conclude that continuous wave 
EMF exposure for 3 h from a W-CDMA-like system has no detectable effects on human sleep. Kiyohara 
et. al. [2015] developed in Japan were modified from 3G (cdma2000) phones and were unique in their 
ability to record the laterality of use estimated from the information from a gravity sensor. A study was 
performed to examine the recall accuracy of laterality of use by using the new software modified phones 
(SMPs). A total of 198 subjects were instructed to use SMPs for 1 month. The results showed that recall 
was prone to small systematic and large random errors for both the number and duration of calls and that 
the laterality of use was misclassified by 19% of the subjects. The authors stated that the results should be 
interpreted cautiously in epidemiological studies of mobile phone use based on self-assessment 
considering the large random recall error for the amount of calls and misclassification of laterality. 
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K1.5 Millimeter and THz waves 
K1.5.1 In vivo studies 

Kojima et. al. [2015] investigated the effects of quasi-millimeter and millimeter wave exposures on 
the eye. Rabbits were exposed in the eye to 18, 22, 26.5, 35, and 40 GHz continuous waves at 200 
mW/cm2 for 3 min. The changes in temperature in various parts of the eye were measured. It was found 
that temperature elevations were dependent on various factors, including the penetration depth, 
convection of the aqueous humor, and so on. As a result, the temperature elevation characteristics were 
dependent on frequency. 
 
K1.5.2 In vitro studies 

Koyama S. et. al. [2016a] investigated human corneal epithelial (HCE-T) and human lens epithelial 
(SRA01/04) cells derived from the human eye exposed to 60 GHz millimeter-wavelength radiation for 24 
h. There was no statistically significant increase in the micronucleus (MN) frequency in cells exposed to 
60 GHz millimeter-wavelength radiation at 1 mW/cm² compared with sham-exposed controls and 
incubator controls. The MN frequency of cells treated with bleomycin for 1 h provided positive controls. 
The comet assay, used to detect DNA strand breaks, and heat shock protein (Hsp) expression also showed 
no statistically significant effects of exposure. These results indicate that exposure to 
millimeter-wavelength radiation has no effect on genotoxicity in human eye cells. Koyama S. et. al. 
[2016b] investigated the cellular effects of THz exposure, human corneal epithelial (HCE-T) cells derived 
from human eye were exposed to 0.12 THz radiation at 5 mW/cm² for 24 h, then the genotoxicity, 
morphological changes, and Hsp expression of the cells were examined. There was no statistically 
significant increase in the MN frequency of cells exposed to 0.12 THz radiation compared with 
sham-exposed controls and incubator controls, whereas the MN frequency of cells treated with bleomycin 
for 1 h (positive control) did increase significantly. Similarly, there were no significant morphological 
changes in cells exposed to 0.12 THz radiation compared to sham-exposed controls and incubator controls, 
and Hsp expression (Hsp27, Hsp70, and Hsp90α) was also not significantly different between the three 
treatments. These results indicate that exposure to 0.12 THz radiation using the present conditions appears 
to have no or very little effect on MN formation, morphological changes, and Hsp expression in cells 
derived from human eye. Yaekashiwa N. et. al. [2014a, b, c, 2015] tried to elucidate the Frorich 
hypothesis which tells that THz/MWW irradiation may cause non-thermal effect on the cell membrane or 
on the biological systems. The authors have measured the cell activity using two methods; Real-time and 
End-point analysis. 
 
K2 DOSIMETRY 
K2.1 Numerical dosimetry 
K.2.1.1 LF 

Yamazaki K. [2015] reported the review of dosimetry technique for magnetic field in Japan including 
an intercomparison study of six research group. This comparison suggests that the computational 
uncertainty of the in situ electric field/current density due to different methods and coding is smaller than 
that caused by different human phantoms and the conductivity of tissue, which was reported in a previous 
study. 

Research group of Prof. Hirata vigorously investigated human models with electromagnetics and 
thermos physiology. To use their model, they proposed evaluation technique and research needs. De 
Santis V. et. al. [2013] reported the compliance assessment that is the most stable against both time- and 
frequency-domain biases. It does not create any filter phase artifact, which can lead to variations of ±25% 
in the obtained results. De Santis V. et. al. [2015] investigated LF magnetic field dosimetry of skin model. 
They report the relationship between the basic restrictions and the reference or maximum permissible 
exposure levels recommended by these safety standards is not always consistent by dosimetry evaluation 
using a multi-layer skin structure with conductivity of the stratum corneum or of a weighted average 
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between several skin layers.  Chan KH, et. al. [2015] investigates in situ electric field due to 
low-frequency contact current and specific absorption rate (SAR) due to high-frequency contact currents 
in a realistic child model and compared with those in the adult model. The in situ electric fields and SAR 
in the child model are found to exceed the corresponding values in the adult. At the finger tip, the electric 
field and SAR due to contact currents, both at the ICNIRP reference levels and IEEE Maximum 
Permissible Exposures, are well beyond the corresponding basic restrictions.  Reilly JP and Hirata A.  
[2016] reported 25 issues needing attention as research agenda of the IEEE ICES. Their fitting 25 issues 
into three general categories: induction models; electrostimulation models; and human exposure limits. 
 
K.2.1.2 IF 

Activity in this area is high because research groups of National Institute of Information and 
Communications Technology (NICT), Nagoya Institute of Technology, and NTT DOCOMO INC. 
conducted various topics related to evaluate compliance with existent guideline and to evaluate basic 
philosophy of guideline itself. 

Laakso I. and Hirata A. [2013] investigated an induced electric field in a human body is evaluated for 
the magnetic field leaked from a WPT system for charging an electrical vehicle. The induced electric field 
in a human standing around the vehicle is smaller than the allowable limit prescribed in international 
guidelines, although the magnetic field strength in the human body is locally higher than the allowable 
external field strength. Sunohara, et. al. [2014] investigated the SAR and the in situ electric field in 
human models for the magnetic field from an inductive WPT system using 140kHz developed on the basis 
of the specifications of the wireless power consortium. The results indicate that the peak value of the SAR 
averaged over a 10 g of tissue and that of the in situ electric field are 72 nW/ kg and 91 mV/ m for a 
transmitted power of 1 W. Consequently, they showed the maximum allowable transmitted powers 
satisfying the exposure limits of the SAR (2 W/ kg) and the in situ electric field (18.9 V /m) are found to 
be 28 MW and 43 kW. Shimamoto T., et. al. [2015a] investigated the in-situ electric field of an adult male 
model in different postures is evaluated for exposure to the magnetic field leaked from a wireless power 
transfer system (7 kW and 85 kHz) in an electrical vehicle. They evaluated four scenarios (i) crouching 
near the vehicle, (ii) lying on the ground with or without his arm stretched, (iii) sitting in the driver's seat, 
and (iv) standing on a transmitting coil without a receiving coil. In each scenario, the maximum in-situ 
electric fields are lower than the allowable limit prescribed by international guidelines, although the local 
magnetic field strength in regions of the human body is higher than the allowable external magnetic field 
strength. Laakso I., et. al. [2015a] reported an example of the assessment of human exposure to the 
non-uniform magnetic field of a realistic WPT system for wireless charging of an electric vehicle battery, 
and proposed a coupling factor for practical determination of compliance with the international exposure 
standards using the quasistatic approximation which reduces the computational requirements of the 
assessment of human exposure. Sunohara, et. al. [2015] proposed compliance procedure that is applied to 
and demonstrated for a prototype WPT system in 140 kHz band. The maximum allowable transmitting 
power is relaxed by a factor of 23 with the proposed procedure for the prototype system. The contribution 
of the harmonics decreased the allowable transmitting power by 39%, indicating their importance for 
safety compliance. Shimamoto T., et. al. [2015b] reported the internal electric field in the fetus and 
mother is investigated in anatomically based pregnant- and non-pregnant-woman models. The 
computational results show that the internal electric field strength is smaller in the fetus than in the 
mother, because the magnetic field there is weaker than around the feet, even though the abdomen of the 
pregnant woman may come closer to the vehicle than that of a non-pregnant adult female.  

Chakarothai J. [2014a] investigated exposure assessment of the WPT system in 10 MHz band with a 
homogeneous cylinder in various operating situations possible was performed to characterize the 
dosimetry. As the result, the maximum allowable input power of the WPT system was restricted based on 
the whole-body average SAR rather than the peak 10g-average SAR for some exposure conditions. 
Chakarothai J. [2015a] investigated numerical exposures of adult and child models in proximity of a WPT 
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system in 7 MHz bands. He found that the exposures of human models in vicinity of the WPT system is 
highly localized, where the peak 10g average SAR is higher than the whole-body average SAR in all 
exposure scenarios in the study. Park et. al. [2014] reported the difference between the two resonant 
modes of the WPT system for the SAR induced in the head model. Chakarothai et. al. [2015b] also 
reported numerical exposures of adult and child models in proximity of a WPT system in 7 MHz bands. 
They found that the exposures of human models in vicinity of the WPT system is highly localized, where 
the peak 10g average SAR is higher than the whole-body average SAR. 

Ishii N. [2015] proposed an extension of reference antenna method, which is one of methods for 
calibrating the probe. As a reference antenna, they examined a circular folded loop antenna immersed in 
normal saline solution. If its perimeter is well selected, constant near-field gain can be realized in its 
near-field region. And, to reduce its size, the number of folding should be larger. Also, they showed the 
validity of estimated formula for electric field intensity radiated by the reference antenna with its 
near-field gain.  

Aoki Y. [2016] reported calculation of the distance characteristics of an external magnetic field 
strength and internal electric field strength in human bodies when WPT system is put on the perfect 
electric conductor (PEC) ground plane. As a result, it was indicated that the external magnetic field 
strength and the internal electric field strength for the case of the PEC ground plane may be as large as 
142 % and 130 % of those for the free space at the maximum, respectively. In addition, they reported that 
the coupling factor in free space was larger than that for the PEC ground-plane case when the compliance 
distance is equal to 0.4 m.  

Ishihara S. [2014a] and Onishi T. [2014, 2016a] reported a measuring system of electric field 
distributions around a cuboid phantom. They found measured results with a coaxial cable were different 
from calculated results even though direction of the cable was changed. However, when measured results 
were well matched with calculated results by using an optical fiber. Ishihara S., Onishi T., and Hirata A. 
[2014b, 2015b] reported a measurement method of magnetic field ranged from 100 kHz and 6.78 MHz 
near a magnetic source. As a result, even if magnetic sensor is placed nearest to the source, change of 
current flowing through the source is marginal in this study. This paper describes about an exposure 
assessment for the WPT systems to ascertain the actual exposure level from commercial WPT systems 
when they are used close to the body. 
 
K.2.1.3 RF 

Study on the numerical dosimetry is very active in Japan, because various computational human 
models with fine-resolution are available from NICT. New models of pregnant females in the second and 
third trimesters of pregnancy recently developed by Nagaoka et. al. [2013, 2015] and SARs in these 
models for whole-body exposure were estimated. Tateno et. al. [2014, 2015a] reported SARs of pregnant 
females and their fetuses in the second and third trimesters of pregnancy due to wireless radio terminals in 
proximity to a fetus. Tateno et. al. [2015b] also reported the SAR in human body for various 
configurations of a commercial tablet computer using Japanese adult models. 

Core temperature elevation and perspiration in younger and older adults for plane-wave exposure at 
WBSAR of 0.4 W/kg at 65 MHz and 2 GHz was reported by Nomura et. al. [2014]. The results indicated 
that the core temperature elevation in the older adult model was larger than that in the younger one at both 
frequencies. 

Graphics processing unit (GPU) is a powerful tool for the numerical dosimetry using the 
computational human models because GPU calculations offer very effective acceleration for 
Finite-Difference Time-Domain (FDTD) algorithm. Large-scale FDTD computations on GPUs are 
reported [Nagaoka et. al., 2014, Chakarothai and Watanabe, 2016]. In addition, Chakarothai et. al. [2016] 
propose a new approach for determining convergence in FDTD method for numerical dosimetry at a 
single frequency. 
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K2.2 Experimental dosimetry 
K.2.2.1 IF 

Chakarothai J. [2015c] reported construction of a near-field measurement system using magnetic 
field probe developed inhouse in order to measure both magnitude and phase of magnetic near-field 
radiated from WPT systems. They conducted measurements for WPT systems in 7 MHz bands and 100 
kHz bands. Comparison with numerical results demonstrates validity and accuracy of their measurement 
systems. They concluded that the proposed system is able to provide a direct way to determine a limit for 
input power for WPT devices in compliance with the ICNRIP guideline. 

 
K.2.2.2 RF 

Wake et. al. [2014] experimentally evaluated the hand effects for SAR in child head phantom with 
several types of the phones. Form the results, hand effects on 10 g SAR were negligible for about half of 
the cases compared to experimental uncertainty. Among the cases the hand effect is not negligible, the 
cases whose SAR is reduced and increased by the hands are same order. 

Ishii et. al. [2014] proposed a novel method for calibrating the probes used in standard measurement 
systems to evaluate SAR of the radio equipment operating at frequencies over 3GHz. 

Higashiyama J. [2014] and Iyama T. [2015, 2016a, b] investigated exposure assessment methods 
regarding radiocommunication base-stations. Iyama T. [2016c] also reviewed IEC 62232 - Determination 
of Radio-Frequency (RF) Field Strength and Specific Absorption Rate (SAR) in the Vicinity of 
Radiocommunication Base Stations (RBS) for the Purpose of Evaluating Human Exposure. 
 
K.2.2.3 Millimeter 

Recently research and development as well as standardization on the 5th mobile communication 
system (5G) have been actively conducted all over the world. Frequency bands above 6 GHz for 5G are 
considered in addition to those used for current mobile systems. From exposure assessment point of view, 
the power density should be used above 6 GHz as a measurement index while the SAR has been used for 
near-field exposure up to 6 GHz. Satoh K. et. al. [2015] exhibited their preliminary measured electrical 
fields close to a standard horn antenna using both waveguide (WG) and electro-optical (EO) probes at 15 
GHz. Onishi T. [2016b] and Satoh K. [2016a, b] also conducted measurement using a conventional probe 
such the WG probe, which has been used for near-field to far-field transformation. 
 
K2.3 Development of exposure setups and dosimetry for medical and biological studies. 

An in-vivo research project on local and whole-body exposure of rats to RF-EM fields above 6 GHz 
was started in Japan in 2013. Therefore, Shi et. al. [2015a, b] perform a dosimetric design for the 
whole-body-average SARs of unconstrained rats exposed to RF-EMFs in a reverberation chamber (RC). 

On the other hand, Chakarothai et. al. [2014] proposed a hybrid approach combining the method of 
moment (MoM) and the FDTD method for evaluating SARs in a small rat inside a RC. The hybrid method 
is able to overcome the problem of poor convergence for a solution of the FDTD method in analyzing the 
RC. 
 
K2.4 Mechanism between biological tissues and EMF. 

Dielectric properties of biological tissues and organs are crucial parameters for the dosimetry. 
Although Gabriel’s Cole-Cole models have been widely used, further studies on expansion or 
improvement of the database have been conducted in Japan. 

Sasaki et. al. [2014a] proposed optimal Cole-Cole parameters for the dielectric properties from 43 
biological tissues and organs for frequencies between 1 MHz and 20 GHz. Sasaki et. al. [2014b] reported 
dielectric properties for the epidermis and dermis with in vitro measurement at frequencies ranging from 
0.5 GHz to 110 GHz, and they [2015] also reported the dielectric properties for ocular tissues up to 110 
GHz. In intermediate frequency band, Wake et. al. [2016] presented the data for the conductivities of the 
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tissues composing the skin (epidermis, dermis and subcutaneous tissue). 
In view of the thermal effects, the relationship between the SAR and the temperature elevation is the 

most important issue in RF dosimetry. Hirata et. al. [2014] proposed a thermal model for a pregnant 
woman, and then applies it to simulate the temperature variations due to ambient heat exposure and RF 
exposure. They found that the fetal temperature elevation for radio-frequency exposure is higher than that 
in the mother. Morimoto et. al. [2016] also reported the relationship between the peak temperature 
elevation and the peak SAR averaged over 10 g of tissue in human head models in the frequency range of 
1–30 GHz. 

For estimating the SAR enhancement due to metallic implants in the human body and Hikage et. al. 
[2014, 2015] assessed by experimental and numerical methods whether two parallel metal plates 
implanted in the head region could be expected to cause SAR enhancements under ultra high frequency 
(UHF) near-field exposure. 
 
K2.5 Dosimetry for medical application (see also K3) 

Anzai D. et. al. [2014] investigated the effect of spatial receive diversity on SAR reduction based on 
outage probability analysis for wireless capsule endoscope (WCE). Morimoto et. al. [2015] developed an 
ultra wide band (UWB) planar loop antenna for implant communication, and calculated the implant path 
loss and SAR using the finite difference time domain method together with an anatomical human body 
numerical model. 

Liao et. al. [2015] reported the two-step approach to evaluate EMI with a wearable vital signal sensor 
and demonstrated its usefulness by wearable electrocardiogram (ECG). 

There are several types of implantable medical devices and the implantable cardiac pace maker is the 
most popular device among them. It should be appreciated that the mobile radio terminals are used close 
to the implanted cardiac pace maker. Therefore, mechanism of EMI of the implanted pace maker due to 
the cellular phone is analyzed by Endo et. al. [2016a]. In the above situation, hot spots may appear around 
the implanted metallic objects due to concentration of the electric field.  Saito et. al. [2014a] calculated 
the SAR around the implanted cardiac pace maker induced by the mobile radio terminal in VHF band. In 
order to evaluate some characteristics of the implantable devices, human phantoms are developed.  Ito K. 
et. al. [2013] introduced the physical phantom for evaluation of antenna performances for implantable 
antenna.  Moreover, Antenna for capsular endoscope is developed and its performances are measured 
with the abdominal phantom model by Ito K. et. al. [2016]. 
 
K2.6 EMI evaluation with medical devices 

Ishihara S. et. al. [2014c] investigated EMI with medical devices from third generation mobile phone 
including LTE (Long Term Evolution). Thirty-two different medical devices, which are mainly used in the 
operating room or Intensive Care Unit, are used in this evaluation. The results show that 12 
medical-device models (37.5%) incurred EMI. The results also clearly show that the EMI strongly 
depends on the transmission power and the distance between the mobile phone and medical device. In 
addition, Ishihara S. et. al. [2015a] evaluated electric field distributions around a half-wave dipole 
antenna, broadband antenna, and various mobile terminals and compared in the frequency bands of 800 
MHz, 1.5 GHz, 1.7 GHz, and 2 GHz to confirm the difference among radiation sources when conducting 
EMI tests on medical devices. Comparison results show that the electric field strengths around dipole 
antennas is almost equal to or higher than those of all mobile terminals used in this study for all the 
considered frequency bands. 
 
K3 BIOMEDICAL APPLICATIONS 
K3.1 Hyperthermia 

Thermal therapies which include hyperthermia is one of the important research fields employing the 
thermal effect of electromagnetic wave to the body.  In the low frequency such as high frequency (HF) 
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band, the electric field induces the current inside the patient body.  Then the current heats up the target 
region by the Joule heating.  Nowadays, many capacitive heating devices for hyperthermic treatment are 
used in Japan.  However, only a few considerations have been studied in terms of the SAR and the 
current distributions.  Therefore, Kumagae and Saito [2016] introduced some characteristics of RF 
capacitive heating device. The microwave energy is suitable for localized heating.  Especially, the 
interstitial and the intracavitary schemes can be certainly heated the target tumor. Saito et. al. [2014b] and 
Yashima et. al. [2014] introduced intracavitary microwave heating for treatment of bile duct carcinoma by 
use of thin microwave antenna.  In these techniques, they have studied the bile duct heating under the 
metallic stent placement.  In addition, Debnath et. al. [2015, 2016] have studied the interstitial 
microwave heating combined with the interstitial radiation therapy.  They have been considering not 
only the microwave heating but also the brachytherapy in view. 

Saito et. al. have been studying the surgical devices using the microwave thermal effect.  In recent 
surgical operations, many energy devices such as electrical scalpel using RF current and ultrasonically 
activated scalpel are often employed.  However, there are some problems should be improved.  On the 
other hand, the microwave surgical device (microwave antenna) may improve the problems.  Therefore, 
several kinds of microwave surgical devices are developed Saito et. al. [2014c, 2015], Endo et. al. [2014, 
2015a], Suzuki et. al. [2014]. In addition, devices combining the microwave antenna with the electrodes 
for RF current have also been studied Suzuki et. al. [2015]. Ogasawara et. al. [2015] have studied tissue 
coagulation detection mechanism by measurement of impedance of the treated tissue.  The proposed 
system is installed the forceps type microwave device Saito et. al. [2016a, b].  In the using the 
microwave surgical devices, temperature of treated tissue will be increased dramatically.  In order to 
simulate the performances of the device, temperature dependent tissue properties are included for the 
numerical computations Endo et. al. [2015b, 2016b]. 
 
K3.2 Other medical applications related topics 

Up to now, biological tissue equivalent phantoms for microwave band are developed and utilized.  
However, the phantoms around HF band have not been considered, because the measurement of electrical 
properties of the materials in HF band have not been established.  Suga et. al. [2013] have developed the 
phantom for HF band and measured its properties. 

Tsuzaki et. al. [2014a, 2014b] and Takei et. al. [2014] have considered the WPT to a capsular 
endoscope.  Recent capsular endoscope is operated by the battery and has some limitations of operation 
by battery capacity.  Therefore, if the WPT can be realized in this field, it may be useful for diagnosis in 
the human body. 

Some antennas for body centric wireless communication have been developed.  Lin et. al. [2014a, 
2014b] suggested the dual mode wearable antenna for the body centric wireless communication.  It can 
realize the body centric wireless communication between some sensors installed on the body and can also 
communicate with outer base station located at a short distance from the body.  If this kind of antenna 
system can be realized, it may be useful for the telemedicine. 
 
K3.2 Therapeutic applications of electromagnetic fields 

Transcranial magnetic stimulation (TMS) is a method to stimulate the brain using pulsed magnetic 
fields inducing eddy currents in the brain. Recent clinical studies showed that TMS is effective for the 
treatment of neurological and psychological diseases such as depression, Parkinson’s disease, and 
neuropathic pain. Daily TMS treatment at home has been desired for continuous effect by TMS. To 
improve efficiency of stimulation leads to a compact driving circuit suitable for home treatment. Sekino et. 
al. [2015] proposed eccentric figure-eight coils, which required a less driving current intensity than 
conventional one, and Yamamoto et. al. [2016a] showed the improvement of the eccentric coil with 
combination of iron core plates laminated in different directions in simulations. The coil-position system 
for home treatment has been proposed. However, it is challenging to stimulate the accurate target with the 
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system by conventional figure-eight coils, which induces highly localized electric field. Sekino et. al. 
[2014] proposed a coil design which has a high robustness to positioning error and then, Yamamoto et. al. 
[2015] proposed a bowl-shaped coil for stimulating a wider area of the brain. Laakso et. al. [2014a, 2014b, 
2015a, 2016] performed a study of multi-scale computer simulations whose techniques can predict about 
which or where neurons are activated and the effect of the electric field depend on the position and 
orientation of the coil. For obtaining inter-subject variations in the efficacy of transcranial direct current 
stimulation (tDCS), the electric fields among subjects and the strength and variability of group-level 
electric fields in the standard brain space were investigated. Yamamoto et. al. [2016] reported a 
development of numerical analyses software on individual brain model by using scalar-potential 
finite-difference (SPFD) method, which could be applied to the research of individual differences in the 
therapeutic effect. Lu et. al. [2015a, 2015b] proposed the Halo-circular assembly coil and Halo coil 
working with two circular coils, and Halo-Fo8 assembly coil for deep brain stimulations. Hirata et. al. 
[2013] simulated the electric field distribution induced by implanted and transcutaneous electrode for the 
treatment of bladder overactivity. 

Electrical dosimetry in the skin layers due to different types of intra-epidermal electrical stimulation 
(IES) electrodes was conducted by Motogi et. al. [2016]. 

Ueno and Sekino [2015] published the book, which explains physical principles of biomagnetic 
stimulation and imaging, and introduces applications of these techniques in neuroscience, clinical 
medicine, and healthcare. The brief overview of the recent research trend in biomagnetics is also reported 
in this book. 
 
K3.3 Magnetic resonance imaging 
 MRI serves as an important tool in medical inspection. Since MRI systems with higher static 
magnetic fields are able to provide images with higher signal-to-noise ratio, there is a tendency of 
expanded use of MRI system with 3T magnetic field in clinic, calling for concerns of exposure to the high 
magnetic field. Yamaguchi-Sekino et. al. [2014, 2015] performed experiments to evaluate exposure levels 
during routine MRI examinations in 3T MRI system by personal monitoring, providing valuable 
information for exposure levels for scanner operators. Then they proposed a save working procedure 
involving a restricted access area set at a distance of 30 cm from the end of a 3T MRI system to reduce 
occupational SMF exposure without notable changes in worker performance for the one with 3T of 
magnetic field. Another concern raised with the application of high field MRI is the SAR, especially for 
patients with met. al. materials like implants or pacemaker inside their body. The SAR evaluations have 
been done for artificial knee joint by Suga et. al. [2014a] and carotid artery stent by Koizumi et. al. 
[2015]. 

On the other hand, researches for developing MRI system with higher magnetic field are continuing. 
Recently, Suga et. al. [2014b] designed a new birdcage coil with no lumped circuit elements for 4T 
systems, which matches the performance of the conventional birdcage coil that includes several 
capacitors. 

Contrast agent also plays an important role in finding out useful interesting information in MRI. 
Ahmed et. al. [2016] applied the MRI to analysis the superparamagnetic iron oxide (SPIO) uptake to 
sentinel lymph nodes for researches of a new sentinel lymph node biopsy (SLNB) method based on 
magnetic tracer. The phase map cross-correlation detection and quantification are used to produce 
highlighted signal at tissues contains SPIO. However, underestimations of magnetic susceptibility 
changes may occur while facing high-concentrated iron accumulation. Zhu et. al. [2016] proposed a 
positive contrast imaging method based on least square analysis of phase gradient image and its 
corresponding template for measuring the high-concentrated SPIO labeling in MRI-monitored 
implantation or drug delivery. 
 
 



 12 

REFERENCES 
Ahmed M., Woo T., Ohashi K., Suzuki T., Kaneko A., Hoshino A., Zada A., Baker R., Douek M., 
Kusakabe M., Sekino M. [2016] “Magnetic sentinel lymph node biopsy in a murine tumour model,” 
Nanomed., 12, issue 4, pp.1045-1052. 
 
Anzai D., Aoyama S., and Wang J. [2014], “Specific absorption rate reduction based on outage probability 
analysis for wireless capsule endoscope with spatial receive diversity,” IET Microwave Antennas & 
Propaga. vol.8, no.10, pp.695-700, July. 
 
Aoki Y., Fujii K., Arima T., Watanabe S., and Uno T. [2016], “Effect of the Ground Plane to Human-Body 
Exposures in the vicinity of kHz-Band Wireless Power Transfer System,” IEICE Technical Report EMCJ, 
no. 113, pp. 55-60. 
 
Chakarothai J. [2014a], “SAR Assessment of a Human Body Exposed to Electromagnetic Fields from a 
Wireless Power Transfer System in 10 MHz Band,” URSI General Assembly and Scientific Symposium. 
 
Chakarothai J., Wang J., Fujiwara O., Wake K., and Watanabe S. [2014b], “A hybrid MoM/FDTD method 
for dosimetry of small animal in reverberation chamber,” IEEE Trans., Electromagn. Compat., vol.56, 
no.3, pp. 549-558, June. 
 
Chakarothai J. [2015a], “Evaluation of EM Absorption Characteristics in Realistic Adult and Child 
Models in Vicinity of Wireless Power Transfer Systems,” 2015 Asia-Pacific International EMC 
Symposium and Exhibition, pp. 448-451. 
 
Chakarothai J. [2015b], “Evaluation of EM Absorption Characteristics in Realistic Adult and Child 
Models in Vicinity of Wireless Power Transfer Systems,” 2015 Asia-Pacific International EMC 
Symposium and Exhibition, pp. 448-451. 
 
Chakarothai J. [2015c], “Electromagnetic Near-Field Measurement System for Safety Evaluation of 
Wireless Power Transfer Systems,” Korea-Japan Joint Conference on EMT/EMC/BE (KJJC-2015), vol. 
4A-BE, pp. 183-186. 
 
Chakarothai J. [2016], “Convergence of a Single-Frequency FDTD Solution in Numerical Dosimetry,” 
IEEE Trans. Microw. Theory Tech., vol. 64, no. 3, pp. 707-714. 
 
Chakarothai J. and Watanabe S. [2016], “Large-Scale GPU-Parallelized FDTD Simulation for Assessment 
of Human-Body Exposure Using TSUBAME2.5,” THE JAPAN SOCIETY FOR COMPUTATIONAL 
ENGINEERING AND SCIENCE, Lecture of Computer Engineering. 
 
Chan K.-H., Ohta S., Laakso I., Hirata A., Suzuki Y., and Kavet R. [2015], “Computational dosimetry for 
child and adult human models due to contact current from 10 Hz to 110 MHz,” Radition Protection 
Dosimetry, vol.167, no.4, pp.642-652. 
 
Debnath O., Ito K., Saito K., and Uesaka M. [2015], “Design of invasive and non-invasive antennas for 
the combination microwave-hyperthermia with radiation therapy,” IMWS-Bio 2015, pp.101-102, Taipei, 
Taiwan, Sep. 
 



 13 

Debnath O., Saito K., Ito K., and Uesaka M. [2016], “Brest cancer treatment by combining microwave 
hyperthermia and radiation brachytherapy,” ISAP 2016, pp.472-473, Ginowan, Japan, Oct. 
 
Endo Y., Tezuka Y., Saito K., and Ito K. [2014], “Development of biological tissue coagulation device by 
microwave energy,” EuCAP 2014, pp.367-368, Hague, Netherlands, Apr. 
 
Endo Y., Saito K., and Ito K. [2015a], “The development of forceps-type microwave tissue coagulator for 
surgical operation,” IEEE Trans. Microw. Theory Tech., 63, pp.2041-2049. 
 
Endo Y., Tezuka Y., Saito K., and Ito K. [2015b], “Dielectric properties and water contents of coagulated 
biological tissue by microwave heating,” IEICE ComEx, 4, pp.105-110. 
 
Endo Y., Saito K., Watanabe S., Takahashi M., and Ito K. [2016a], “Study of interference voltage of an 
implanted pacemaker by mobile terminals,” IEEE Trans. Electromagn. C., 58, pp.30-39. 
 
Endo Y., Saito K., and Ito K. [2016b], “Temperature analysis of liver tissue in microwave coagulation 
therapy considering tissue dehydration by heating,” IEICE Trans. Electron., E99-C, pp.257-265. 
 
Higashiyama J., Tarusawa Y., and Onishi T., [2014], “Peak-to-average power density ratio in the vicinity 
of antenna system for small base station,” BioEM2014, PA-19, South Africa, June. 
 
Hikage T., Nagaoka T., and Watanabe S. [2014], “Numerical Evaluation of Local SAR in Anatomical 
Phantom Implanted with Metallic Osteosynthesis Plates Exposed to 2 GHz RF Fields,” URSI General 
Assembly and Scientific Symposium. 
 
Hikage T., Tanaka N., and Nojima T. [2015], “Experimental Estimation of SAR Enhancement Due to Two 
Parallel Implanted Met. al. Plates Using a Head Phantom and Thermograph", 5th EAI International 
Conference on Wireless Mobile Communication and Healthcare. 
 
Hirata A., Hattori J., Laakso I., Takagi A., and Shimada T. [2013], “Computation of induced electric field 
in the sacral nerve activation,” Physics in Medicine and Biology, vol.58, no.21, pp.7745-7755. 
 
Hirata A., Laakso I., Ishii Y., Nomura T., and Chan K. H. [2014], “Computation of temperature elevation 
in a foetus exposed to ambient heat and radio frequency fields,” Numerical Heat Transfer A: Applications, 
vol.65, no.12, pp.1176-1186. 
 
Ikehata, M. et. al., [2014a], “Electric and Magnetic fields - Evaluation of its Biological effects and Trends 
in its risk analysis -,” The 21st Asian Conference on Occupational Health. 
 
Ikehata, M. et. al., [2014b], “Evaluation of Effect of Intermediate Frequency Magnetic Field on DNA 
Methylation,” URSI GASS 2014. 
 
Ikehata, M. et. al. [2015], “Evaluation of mutagenic effect of magnetic fields -from static to intermediate 
frequency-,” the 15th International Congress of Radiation Research. 
 
Ikehata, M. et. al., [2016a], “Trend of EMF issue and evaluation of magnetic field in Railway systems,” 
World Congress on Railway Research 2016. 
 



 14 

Ikehata, M. et. al., [2016b], “Risk Evaluation of EMF and What does Limiting Exposure Protect People 
from,” Med., Biol., Tech. and Legal Aspects of EMF Influence on Environment, (invited). 
 
Ishihara S. and Onishi T. [2014a], “Measurement of electric field distributions in the MHz band around an 
electromagnetic source employing the electro-optic conversion,” IEICE Trans., Commun., vol. J97-B, no. 
3, pp. 286 – 293, March (in Japanese). 
 
Ishihara S., Onishi T., and Hirata A., [2014b], “Magnetic Field Measurement Near Wireless Power 
Transfer Systems,” URSI-GASS, KE01-2, China, August. 
 
Ishihara S., Higashiyama J., Onishi T., Tarusawa Y., and Nagase K., [2014c], “Electromagnetic 
interference with medical devices from third generation mobile phone including LTE,” EMC'14/Tokyo, 
14P1-H6, Japan, May. 
 
Ishihara S. and Onishi T. [2015a], “Electric Field evaluation around radiation sources used for EMI test 
with medical devices from mobile terminals,” ISMICT2015, WEA3-5, Japan, March. 
 
Ishihara S., Onishi T., and Hirata A., [2015b], “Magnetic Field Measurement for Human Exposure 
Assessment near Wireless Power Transfer Systems in Kilohertz and Megahertz Bands,” IEICE Trans. 
Commun. Vol. E98-B, no.12, pp.2470-2476, Dec. 
 
Ishii N. [2014], “A Novel SAR-Probe Calibration Method Using a Waveguide Aperture in 
Tissue-Equivalent Liquid,” IEICE Trans. Commun., vol. E97-B, no. 10, pp. 2035-2041. 
 
Ishii N. [2015], “Constant Near-Field Gain for Folded Loop Antennas in Normal Saline At 6.78MHz", 
International Symposium on Antennas and Propagation (ISAP2015), pp. 728-730. 
 
Ito K. and Lin H.-Y. [2013], “Physical human phantoms for evaluation of implantable antennas,” 
IMWS-Bio 2013, Singapore, Dec. 
 
Ito K., Takahashi M., and Saito K. [2016], “Small antennas used in the vicinity of human body,” IEICE 
Trans. Commun., E99-B, pp.9-18. 
 
Ito T., Saho K., and Masugi M. [2016], “Self-similarity-based Analysis of Bioelectric Potential Response 
of Plants by Transient Electromagnetic Field,” IEEJ Trans. on Fundamentals and Materials, vol.136, No.7, 
pp.460-461 (in Japanese). 
 
Ito R. and Masugi M. [2014a], “Study on Effects of Transient Electromagnetic Fields on Growth of 
Broccoli,” IEEJ Trans. on Fundamentals and Materials, vol.134, No.3, pp.134-141 (in Japanese). 
 
Ito R. and Masugi M [2014b], “Analysis of Bioelectric Potential Responses of Plants to Transient 
Electromagnetic Fields,” IEEJ Trans. on Fundamentals and Materials, vol.134, No.6, pp.434-435 (in 
Japanese). 
 
Ito R. and Masugi M. [2014c], “An Analysis of Electrical Response of a Nerve Cell due to Transient EMF 
by Using a Hodgkin-Huxley Model,” IEICE Trans. on Commun., vol. J97-B, no.7, pp.578-582 (in 
Japanese). 



 15 

 
Iyama T., Onishi T., Higashiyama J., and Tarusawa Y., [2015], “Applicability of simplified equations for 
evaluating electric field strength in vicinity of patch array antenna,” BioEM2015, PB-6, USA, June. 
 
Iyama T., Onishi T., Tarusawa Y., Hamada L., and Watanabe S., [2016a], “SAR estimation procedure for 
base station antennas based on two-dimensional scan measurements,” BioEM2016, PA-75, Belgium, June. 
 
Iyama T., Onishi T., Tarusawa Y., Hamada L., and Watanabe S., [2016b], “Application of the Specific 
Absorption Rate measurement for base station antennas,” AP-RASC2016, SK-2a-4, South Korea, August. 
 
Iyama T. and Wood M., [2016c], “Revision of IEC 62232 - Determination of Radio-Frequency (RF) Field 
Strength and Specific Absorption Rate (SAR) in the Vicinity of Radiocommunication Base Stations (RBS) 
for the Purpose of Evaluating Human Exposure,” AP-RASC2016, SK-2b-5, South Korea, August. 
 
Kanemaki M., Shimizu H. O., Kitama M., Yamashita M., Miura H., and Shimizu K. [2016], “Biological 
effect of ELF electric field in blood aggregability,” Proceedings of PIERS 2016, pp.1115-1118, Shanghai, 
China, Aug.8-11. 
 
Kiyohara K, Wake K, Watanabe S, Arima T, Sato Y, Kojimahara, N, Taki M, and Yamaguchi N. [2015], 
“Recall accuracy of mobile phone calls among Japanese young people,” Journal of Exposure Science and 
Environmental Epidemiology 2015; 1–9. 
 
Koizumi M., Suga R., Saito K., Takahashi M., and Ito K. [2015], “SAR evaluation of patient with carotid 
stent during MR imaging,” IEICE Trans. Commun. B, J98-B, pp. 517-525. (in Japanese) 
 
Kojima M., Sasaki K., Wake K., Watanabe S., Taki M., Kamimura Y., Hirata A., Sasaki Ka, Sasaki H. 
[2015], “Characteristics of ocular temperature elevations after exposure to quasi- and millimeter waves 
(18-40 GHz),” Journal of Infrared, Millimeter, and Terahertz Waves, vol. 10.1007, pp. 1-10. 
 
Koyama S., Narita E., Shinohara N., and Miyakoshi J. [2014], “Effect of an Intermediate-Frequency 
Magnetic Field of 23 kHz at 2 mT on Chemotaxis and Phagocytosis in Neutrophil-Like Differentiated 
Human HL-60 Cells,” International journal of environmental research and public health, Volume 11, No. 
9p. 9649-9659doi:10.3390/ijerph110909649, 2014, Sep. 
 
Koyama S. and Miyakoshi J. [2015a], “Recent research regarding the cellular response to radiofrequency 
radiation,” Journal of the National Institute of Public Health, Volume 64, No. 6,p. 547-554, 2015、Dec. (in 
Japanese) 
 
Koyama S., Narita E., Suzuki Y., Taki M., Shinohara N., and Miyakoshi J. [2015b], “Effect of a 2.45-GHz 
radiofrequency electromagnetic field on neutrophil chemotaxis and phagocytosis in differentiated human 
HL-60 cells,” Journal of radiation research, Volume 56、No. 1, p. 30-36, doi: 10.1093/jrr/rru075, 2015, 
Jan. 
 
Koyama S., Narita E., Shimizu Y., Suzuki Y., Shiina T., Taki M., Shinohara N., and Miyakoshi J. [2016a], 
“Effects of Long-Term Exposure to 60 GHz Millimeter-Wavelength Radiation on the Genotoxicity and 
Heat Shock Protein (Hsp) Expression of Cells Derived from Human Eye,” International journal of 
environmental research and public health, Vol. 13, No. 8, doi:10.3390/ijerph13080802, 2016, Aug. 



 16 

 
Koyama S., Narita E., Shimizu Y., Shiina T., Taki M., Shinohara N., and Miyakoshi J. [2016b], “Twenty 
Four-Hour Exposure to a 0.12 THz Electromagnetic Field Does Not Affect the Genotoxicity, 
Morphological Changes, or Expression of Heat Shock Protein in HCE-T Cells,” International journal of 
environmental research and public health, Vol. 13, No.8, doi:10.3390/ijerph13080793, 2016, Aug. 
 
Kumagae K. and Saito K. [2016], “Air gap filler material for hot spot reduction in the capacitive heating 
device,” Thermal Medicine, 32, pp.5-11. (in Japanese with English abstract) 
 
Laakso I. and Hirata A. [2013], “Evaluation of induced electric field and compliance procedure for 
wireless power transfer system in an electrical vehicle Physics in Medicine and Biology,” vol.58, no.21, 
pp.7583-7593, 2013. 
 
Laakso I., Hirata A., and Ugawa Y. [2014a], “Effects of coil orientation on the electric field induced by 
TMS over the hand motor area,” Physics in Medicine and Biology, vol.59, no.1, pp.203-218. 
 
Laakso I., Matsumoto H., Hirata A., Terao A., Hanajima R., and Ugawa Y. [2014b], “Multi-scale 
simulations predict responses to non-invasive nerve root stimulation,” Journal of Neural Engineering, 
vol.11, 056012 (9pp). 
 
Laakso I., Shimamoto T., Hirata A., and Feliziani M. [2015a], “Quasistatic approximation for exposure 
assessment of wireless power transfer,” IEICE Transactions on Communications, vol.E98-B, no.7, 
pp.1156-1163. 
 
Laakso I., Tanaka S., Koyama S., De Santis V., and Hirata A. [2015b], “Inter-subject variability in electric 
fields of motor cortical tDCS Brain Stimulation,” vol.8, no.5, pp.906-913. 
 
Laakso I., Tanaka S., Mikkonen M., Koyama S., Sadato S., and Hirata A. [2016], “Electric fields of motor 
and frontal tDCS in a standard brain space,” A computer simulation study Neuroimage, vol.137, 
pp.140-151. 
 
Liao W., Shi J., and Wang J. [2015], “An approach to evaluate electromagnetic interference with wearable 
ECG at frequencies below 1 MHz,” IEICE Trans. Commun., vol. E98-B, no.8, pp.1606-1613, Aug. 
 
Lin C.-H., and Ito K. [2014a], “Dual-model antenna for health monitoring system in body-centric wireless 
communications,” Sensors and Materials, 26, pp.571-579. 
 
Lin C.-H. and Ito K. [2014b], “Compact wearable dual-mode antennas for body-centric wireless 
communications,” 2014 IEEE AP-S/URSI, pp.307-308, Memphis, USA, July. 
 
Lu M. and Ueno S., [2015a], “Deep Transcranial Magnetic Stimulation Using Figure-of Eight and Halo 
Coils,” IEEE Transcations on Magnetics, Vol. 51, No. 11. pp. 5101204-1-5101204-4. 
 
Lu M. and Ueno S., [2015b], “Computational Study Toward Deep Transcranial Magnetic Stimulation 
Using Coaxial Circular Coils,” IEEE Transactions on Biomedical Engineering, Vol. 62, No. 12, pp. 
2911-2919. 
 
Masuda H, Hirota S, Ushiyama A, Hirata A, Arima T, Watanabe H, Wake K, Watanabe S, Taki M, Nagai A, 



 17 

Ohkubo C. [2015a], “No changes in cerebral micro- circulatory parameters in rat during local cortex 
exposure to microwaves,” In Vivo. 2015 Mar-Apr;29(2):207-15. PubMed PMID: 25792647. 
 
Masuda H, Hirota S, Ushiyama A, Hirata A, Arima T, Kawai H, Wake K, Watanabe S, Taki M, Nagai A, 
Ohkubo C. [2015b], “No Dynamic Changes in Blood-brain Barrier Permeability Occur in Developing 
Rats During Local Cortex Exposure to Microwaves,” In Vivo. 2015 May-Jun;29(3):351-7. PubMed 
PMID: 25977380. 
 
Masuda H, Hirota S, Ushiyama A, Hirata A, Arima T, Kawai H, Wake K, Watanabe S, Taki M, Nagai A, 
Ohkubo C. [2015c], “No Dynamic Changes in Inflammation-related Microcirculatory Parameters in 
Developing Rats During Local Cortex Exposure to Microwaves,” In Vivo. 2015 Sep-Oct;29(5):561-7. 
PubMed PMID: 26359415. 
 
Mizuno K., Narita E., Yamada M., Shinohara N., and Miyakoshi J. [2014], “ELF magnetic fields do not 
affect cell survival and DNA damage induced by ultraviolet B,” Bioelectromagnetics, Volume 35, No. 2,p. 
108-115,doi: 10.1002/bem.21821, 2014, Feb. 
 
Mizuno K., Shinohara N., and Miyakoshi J. [2015], “In vitro evaluation of genotoxic effects under 
magnetic resonant coupling wireless power transfer,” International journal of environmental research and 
public health, Volume 12, No. 4,p. 3853-3863, doi: 10.3390/ijerph120403853, 2015, Apr. 
 
Morimoto R., Laakso I., De Santis V., and Hirata A. [2016], “Relationship between peak spatial-averaged 
specific absorption rate and peak temperature elevation in human head in frequency range of 1-30 GHz,” 
Physics in Medicine and Biology, vol.61, no.14, pp.5406-5425. 
 
Morimoto Y., Anzai D., and Wang J. [2015], “Antenna development, link budget analysis and specific 
absorption rate evaluation in ultra-wideband implant communications,” IET Microwaves, Antennas & 
Propagat., vol.9, no.14, pp.1574-1580, Nov. 
 
Motogi J., Sugiyama Y., Laakso I., Hirata A., Inui K., Tamura M., and Muragaki Y. [2016], “Why 
intra-epidermal electrical stimulation realizes stimulation of small fibres selectively: A simulation study,” 
Physics in Medicine and Biology, vol.61, no.12, pp.4479-4490. 
 
Nagaoka T. [2013], “Specific Absorption Rate in Mothers and Fetuses in the Second and Third Trimesters 
of Pregnancy,” The 14th International Symposium on Microwave and Optical Technology (ISMOT-2013), 
pp. 82-85. 
 
Nagaoka T. [2014], “Large-Scale Specific Absorption Rate Computation in Various People on GPUs,” 
International Conference on Electromagnetics in Advanced Applications, 2014. 
 
Nagaoka T. [2015], “Semi-homogeneous Human Models Including High-Fidelity Fetal Tissues of 
Pregnancy for Electromagnetic Simulation,” 9th International Symposium on Medical Information and 
Communication Technology, pp. 52-55, 2015. 
 
Nakatani-Enomoto S, Furubayashi T, Ushiyama A, Groiss SJ, Ueshima K, Sokejima S, Simba AY, Wake K, 
Watanabe S, Nishikawa M, Miyawaki K, Taki M, and Ugawa Y. [2013], “Effects of electromagnetic fields 
emitted from W-CDMA-like mobile phones on sleep in humans.” Bioelectromagnetics. 2013 
Dec;34(8):589-98. 



 18 

 
Nomura T., Laakso I. and Hirata A. [2014], “FDTD Computation of temperature elevation in the elderly 
for far-field RF exposures,” Radiation Protection Dosimetry, vol.158, no.4, pp.497-500. 
 
Ohtani S, Ushiyama A, Maeda M, Ogasawara Y, Wang J, Kunugita N, Ishii K. [2015], “The effects of 
radio-frequency electromagnetic fields on T cell function during development,” J Radiat Res. 2015 
May;56(3):467-74. doi: 10.1093/jrr/rru126. Epub 2015 Apr 2. PubMed PMID: 25835473; PubMed Central 
PMCID: PMC4426920. 
 
Ohtani, S., Ushiyama, A., Maeda, M., Hattori, K., Kunugita, N., Wang, J., & Ishii, K. [2016], “Exposure 
time-dependent thermal effects of radiofrequency electromagnetic field exposure on the whole body of 
rats,” The Journal of Toxicological Sciences, 41(5), 655-666. 
 
Ogasawara N., Endo Y., Saito K., Ito K. [2015], “Development of tissue coagulation forceps by 
microwave energy,” 2015 IEEE AP-S/URSI, pp.723-724, Vancouver, Canada, July. 
 
Onishi T., Ishihara S., and Hirata A., [2014], “Validation of Magnetic Field Measurement Close to 
Wireless Power Transfer Systems for Exposure Assessment,” BioEM2014, PA-41, South Africa, June. 
 
Onishi T., Sunohara T., Ishihara S., and Hirata A., [2015], “Exposure Assessment Method for Wireless 
Power Transfer Systems Used in Close to the Human Body at 6 MHz Band,” BioEM2015, 07-1, USA, 
June. 
 
Onishi T. and Ishihara S. [2016a], “Measurement of Electric Field Distributions in the MHz Band around 
an Electromagnetic Source Employing the Electro-Optic Conversion,” AP-RASC2016, SK-6-2, South 
Korea, August. 
 
Onishi T., Satoh K., and Hirata A., [2016b], “Near-field exposure measurement of patch antennas 
considered in the upper frequency in the SHF band,” BioEM2016, PA-73, Belgium, June. 
 
Park S.-W. and Watanabe S. [2014], “Dosimetry for Two modes of Resonance-based Wireless Power 
Transfer System", 2014 International Symposium on Electromagnetic Compatibility,” vol. 15P1-H5, pp. 
210-213. 
 
Reilly J. P. and Hirata A. [2016], “Low-frequency electrical dosimetry: research agenda of the IEEE 
International Committee on Electromagnetic Safety,” Physics in Medicine and Biology, vol.61, no.12, 
pp.R138-149. 
 
Saito K., Endo Y., Akiyama R., Watanabe S., and Ito K. [2014a], “SAR calculations around implanted 
cardiac pacemaker induced by wireless radio terminal in VHF band,” IMWS-Bio 2014, London, UK, Dec. 
 
Saito K., Yashima E., Ishikawa E., Takahashi M., and Ito K. [2014b], “Intracavitary microwave heating 
for treatment of bile duct carcinoma - Numerical calculations inconsideration of practical treatments,” 
BioEM2014, PB-10, Cape Town, South Africa, June. 
 
Saito K., Tezuka Y., Endo Y., Takahashi M., and Ito K. [2014c], “Performance evaluation of biological 
tissue coagulation device by microwave energy,” VJISAP, pp.183-186, Hanoi, Vietnam, Jan. 



 19 

 
Saito K., Endo Y., Suzuki S., and Ito K. [2015], “Development and performance evaluations of surgical 
devices by use of microwave energy,” 2015 KJJC, pp.35-36, Sendai, Japan, Nov. 
 
Saito K., Ogasawara N., and Ito K. [2016a], “Development of microwave surgical devices with tissue 
coagulation detecting mechanism,” 2016 AP-RASC, pp.1262-1263, Seoul, Korea, Aug. 
 
Saito K., Ogasawara N., and Ito K. [2016b], “Forceps type microwave surgical device with tissue 
coagulation detection mechanism,” 2016 ICEAA, pp.368-369, Cairns, Australia, Sep. 
 
Santis V. De, Chen X.-L., Laakso I., and Hirata A. [2013], “On the issues related to compliance of LF 
pulsed exposures with safety standards and guidelines,” Physics in Medicine and Biology, vol.58, no.24, 
pp.8597-8607. 

 
Santis V. De, Chen X.-L., Laakso I., and Hirata A. [2015], “An equivalent skin conductivity model for LF 
magnetic field dosimetry,” Biomedical Engineering and Physics Express, vol.1, article number 015201, 
2015. 
 
Sasaki K., Wake K., and Watanabe S. [2014a], “Development of best-fit Cole--Cole parameters for 
measurement data from biological tissues and organs between 1 MHz and 20 GHz,” Radio Science 
Special Section: 2013 Hiroshima International Symposium on Electromagnetic Theory, vol. 49, pp. 
459-472. 
 
Sasaki K., Wake K., and Watanabe S. [2014b], “Measurement of the dielectric properties of the epidermis 
and dermis at frequencies from 0.5 GHz to 110 GHz", Physics in Medicine and Biology, vol. 59, no. 16, 
pp. 4739-4747. 
 
Sasaki K., Wake K., Watanabe S., Kojima M., Suga R., and Hashimoto O. [2015], "Dielectric Property 
Measurement of Ocular Tissues up to 110 GHz Using 1 mm Coaxial Sensor,” Physics in Medicine and 
Biology, vol. 60, pp. 6273-6288. 
 
Satoh K., Onishi T., Sasaki A., Morimura H., and Hirata A. [2015], “Electric field measurement close to 
antennas at an upper frequency in the SHF band,” PEM2015 Kyoto, SC-3, Japan, Nov. 
 
Satoh K. and Onishi T. [2016a], “Electric field measurement close to antennas at the upper frequency of 
the SHF band using an electro-optic probe,” BioEM2016, PB-78, Belgium, June. 
 
Satoh K. and Onishi T. [2016b], “Electric Field Measurement Close to Antennas at an Upper Frequency in 
the SHF Band,” AP-RASC2016 SK-4-3, South Korea, August. 
 
Sekino M., Suyama M., Kim D., and Saitoh Y. [2014] “A magnetic stimulator coil with high robustness to 
positioning error,” URSI General Assembly and Scientific Symposium, Beijing, China, 19 August. 
 
Sekino M., Ohsaki H., Takiyama Y., Yamamoto K., Matsuzaki T., Yasumuro Y., Nishikawa A., Maruo T., 
Hosomi K., and Saitoh Y. [2015] “Eccentric figure-eight coils for transcranial magnetic stimulation,” 
Bioelectromagnetics, 36, pp. 55-65. 
 



 20 

Shi J., Chakarothai J., Wang J., Wake K., Watanabe S. and Fujiwara O. [2015a], “Quantification and 
verification of whole-body-average SARs in small animals exposed to electromagnetic fields inside 
reverberation chamber”, IEICE Trans. Commun., vol. E97-B, no.10, pp.2184-2191. 
 
Shi J., Chakarothai J., Wang J., Wake K., Watanabe S., and Fujiwara O.[2015b], “Dosimetry and 
verification for 6-GHz whole-body non-constraint exposure of rats using reverberation chamber,” IEICE 
Trans. Commun., vol. E98-B, no.7, pp.1164-1172. 
 
Shimamoto T., Laakso I., and Hirata A. [2015a], “In-situ electric field in human body model in different 
postures for wireless power transfer system in an electrical vehicle,” Physics in Medicine and Biology, 
vol.60, no.1, pp.163-174. 
 
Shimamoto T., Laakso I., and Hirata A. [2015b], “Internal electric field in pregnant-woman model for 
wireless power transfer system in electric vehicle,” Electronics Letters, vol.51, no.25, pp.2136-2137. 
 
Shimamoto T., Iwahashi M., Sugiyama Y., Laakso I., Hirata A., and Onishi T. [2016], “SAR evaluation in 
models of an adult and a child for magnetic field from wireless power transfer systems at 6.78 MHz,” 
Biomedical Physics and Engineering Express, vol.2, no.2, 027001. 
 
Shimizu H. O. and Shimizu K. [2014], “Analysis of Body Hair Movement in ELF Electric Field Exposure 
-For Mechanism of Seasonal Change in Perception Threshold-,” 2014 International Symposium on 
Electromagnetic Compatibility, pp.162-165, 2014/05, Tokyo. 
 
Shimizu K. and Shimizu H. O. [2016], “Human perception of static and ELF electric fields", Digest for 
Workshop "Action and perception thresholds of static and ELF electric fields and contact currents in 
humans", pp.4-5, 2016, Neuherberg, Germany. 
 
Shirai T., Imai N., Wang J., Takahashi S., Kawabe M., Wake K., Kawai H., Watanabe S., Furukawa F. and 
Fujiwara O. [2014], “Multigenerational effects of whole body exposure to 2.14 GHz W-CDMA cellular 
phone signals on brain function in rats,” Bioelectromagnetics, vol.35, pp.497-511, Oct. 
 
Suga R., Inoue M., Saito K., Takahashi M. and Ito K. [2013], “Development of multi-layered biological 
tissue-equivalent phantom for HF band,” IEICE ComEx, 2, pp.507-511. 
 
Suga R., Saito K., Takahashi M., and Ito K. [2014a], “SAR evaluation of leg with artificial knee joint 
during MR imaging,” IEICE Trans. Commun. B, J97-B, pp.354-362. (in Japanese) 
 
Suga R., Saito K., Takahashi M., and Ito K. [2014b], “Magnetic field homogeneity of birdcage coil for 4T 
MRI system with no lumped circuit elements,” IEICE Trans. Commun. E97-B, pp.791-797. 
 
Sunohara T., Hirata A., Laakso I., and Onishi T. [2014], “Analysis of in-situ electric field and specific 
absorption rate in human models for wireless power transfer system with induction coupling,” Physics in 
Medicine and Biology, vol.59, pp.3721-3735. 
 
Sunohara T., Hirata A., Laakso I., De Santis V., and Onishi T. [2015], “Evaluation of nonuniform field 
exposures with coupling factors,” Physics in Medicine and Biology, vol.60, pp.8129-8140. 
 



 21 

Suzuki K., Endo Y., Tezuka Y., Saito K., Takahashi M., and Ito K. [2014], “Development on microwave 
forceps for coagulation of biological tissue,” BioEM2014, PB-12, Cape Town, South Africa, June. 
 
Suzuki S., Saito K., and Ito K. [2015], “Development of hybrid surgical device combining microwave and 
radio frequency current,” ISAP 2015, pp.89-90, Tasmania, Australia, Nov. 
 
Takei D., Saito K., Takahashi M., and Ito K. [2014], “Design of receiving antenna for wireless power 
transmission to capsular endoscope,” 31st URSI-GASS, Beijing, China, Aug. 
 
Tateno A., Akimoto S., Nagaoka T., Saito K., Watanabe S., Takahashi M., and Ito K. [2014], “Specific 
absorption rates and temperature elevations due to wireless radio terminals in proximity to a fetus at 
gestational ages of 13, 18, 26 weeks,” IEICE Transactions on Communications, vol. E97-B, no. 10, pp. 
2175-2183. 
 
Tateno A., Tanaka K., Nagaoka T., Saito K., Watanabe S., Takahashi M., and Ito K. [2015a], “Specific 
absorption rates of pregnant females and their fetuses from simple and realistic electromagnetic sources,” 
IEICE Communications Express, vol. 3, no. 2, pp. 55-60. 
 
Tateno A., Nagaoka T., Saito K., Watanabe S., Takahashi M., and Ito K. [2015b], “Variability of specific 
absorption rate of human body for various configuration of tablet computer in vicinity of abdomen,” 
IEICE Trans. Commun., E98-B, pp.1173-1181. 
 
Tsuzaki S., Saito K., Takahashi M. and Ito K. [2014a], “Development of antenna for wireless power 
transmission to capsular endoscope,” VJISAP, pp.195-200, Hanoi, Vietnam, Jan. 
 
Tsuzaki S., Saito K., Takahashi M., and Ito K. [2014b], “Development of antenna for wireless power 
transmission to capsular endoscope,” IEICE ComEx, 3, pp.138-143. 
 
Ueno S. and Sekino M., (Editors) [2015] “Biomagnetics: Principles and Applications of Biomagnetic 
Stimulation and Imaging,” CRC Press Taylor and Francis Group, Boca Raton, London, New York, ISBN: 
978-1-4822-3920-1. 
 
Ushiyama A, Ohtani S, Suzuki Y, Wada K, Kunugita N, Ohkubo C. [2014], “Effects of 21-kHz 
intermediate frequency magnetic fields on blood properties and immune systems of juvenile rats,” Int J 
Radiat Biol. 2014 Dec;90(12):1211-7. doi: 10.3109/09553002.2014.930538. Epub 2014 Nov 3. PubMed 
PMID: 24899391. 
 
Wada, K. et. al. [2016], “Design and Implementation of Multi-Frequency Magnetic Field Generator 
Producing Sinusoidal Current Waveform for Biological Researches” 18th European Conference on Power 
Electronics and Applications, DOI:10.1109/EPE.2016.7695454. 
 
Wake K. [2014], “Experimental Evaluation of Hand Effects to the Specific Absorption Rate in Child 
Head,” URSI General Assembly and Scientific Symposium, vol. K08-3. 
 
Wake K., Sasaki K., and Watanabe S. [2016], “Conductivities of epidermis, dermis, and subcutaneous 
tissue at intermediate frequencies,” Physics in Medicine and Biology, vol. 61, pp. 4376-4389. 
 



 22 

Win-Shwe TT, Ohtani S, Ushiyama A, Kunugita N. [2015], “Early exposure to intermediate-frequency 
magnetic fields alters brain biomarkers without histopathological changes in adult mice,” Int J Environ 
Res Public Health. 2015 Apr 22;12(4):4406-21. doi: 10.3390/ijerph120404406. PubMed PMID: 
25913185; PubMed Central PMCID: PMC4410255. 
 
Yaekashiwa N., Shimizu H., Hayashi S., and Kawase K. [2014a], “A research on the non-thermal effect of 
external THz irradiation on cultured human cells (Invited),” International 5th THz-Bio Workshop 2014, 
Seoul National University, Korea, April 02-04. 
 
Yaekashiwa N., Shimizu H., Hayashi S., and Kawase K. [2014b], “A research on the non-thermal effect of 
widely tunable terahertz-wave irradiation on cells (Invited),” International Conference on Laser 
Application in Life Sciences 2014 (LALS 2014), July 02, 2014 16:30-16:50, THz Spectroscopy and 
Imaging, Conference Center Edwin-Scharff-Haus, Hall, Ulm, Germany, June 29 - July 02. 
 
Yaekashiwa N., Shimizu H., Hayashi S., and Kawase K. [2014c], “A research on the non-thermal effect of 
THz/MMW irradiation on human fibroblasts cells,” The XXXI General Assembly and Scientific 
Symposium of the International Union of Radio Science (31th URSI GASS2014), Beijing Conference 
Center, Beijing, China, August 16-23. 
 
Yaekashiwa N., Hayashi S., and Kawase K. [2015], “In vitro study of the non-thermal effect of 
terahertz-wave irradiation,” Pacifichem 2015, Kona Moku Bllrm A-Marriott Waikiki Beach Hotel, 
Honolulu, Hawaii, December 15-20. (Oral). 
 
Yamaguchi-Sekino S., Nakai T., Imai S., Izawa S., Okuno T. [2014], “Occupational exposure levels of 
static magnetic field during routine MRI examination in 3 T MR system,” Bioelectromagnetics. 
Jan;35(1):70-5. 
 
Yamaguchi-Sekino,S., Sekino M., Nakai T. [2015], “Effectiveness of safe working procedure on emf 
exposure levels and work performance in 3 T MRI system operations,” IEEE Transactions on Magnetics, 
51(11), p1-4. 
 
Yamamoto K., Miyawaki Y., Saitoh Y., Sekino M. [2016a], “Improvement in Efficiency of Transcranial 
Magnetic Stimulator Coil by Combination of Iron Core Plates Laminated in Different Directions,” IEEE 
Trans. Magn., Vol. 52, No. 7. 
 
Yamamoto K., Suyama M., Takiyama Y., Kim D., Saitoh Y., and Sekino M. [2015], “Characteristics of 
bowl-shaped coils for transcranial magnetic stimulation,” J. Appl. Phys., Vol.117, No.17, 17A318. 
 
Yamamoto K., Takiyama Y., Saitoh Y., Sekino M. [2016], “Numerical Analyses of Transcranial Magnetic 
Stimulation Based on Individual Brain Models by Using a Scalar-Potential Finite-Difference Method,” 
IEEE Trans. Magn., Vol.52, pp. 5100604. 
 
Yamazaki K. [2015], “Review of ELF/LF dosimetry for magnetic field exposure in Japan,” IEEE/ICES 
Workshop on Current Status of LF Dosimetry Modeling, Pacific Grove, CA, USA, 2015-06. 
 
Yoshie S., et. al. [2015], “Estimation of biological effect of intermediate frequency magnetic field in 
vitro,” the 15th International Congress of Radiation Research. 
 
Yoshie S., et. al. [2016], “Evaluation of Biological Effects of Intermediate Frequency Magnetic Field on 



 23 

Differentiation of Embryonic Stem Cell,” Toxicology Reports, vol.3, p.135-140. 
 
Yashima E., Saito K., Endo Y., and Ito K. [2014], “Evaluation on performances of multiple coaxial-slot 
antenna for microwave heating compatible with metallic stent for bile duct carcinoma,” ISAP 2014, 
pp.533-534, Kaohsiung, Taiwan, Dec. 
 
Zhu H., Nie B., Liu H., Guo H., Demachi K., Sekino M., Shan B. [2016], “Quantification of susceptibility 
change at high-concentrated SPIO-labeled target by characteristic phase gradient recognition,” Magn. 
Reson. Imaging, 34, Issue 4, pp. 552-561. 


	COMMISSION K: ELECTROMAGNETICS IN BIOLOGY AND MEDICINE
	(November 2013 – October 2016)
	Edited by Onishi T, Ikehata M, Yoshie S, Saito K, Sekino M, Nagaoka T, and Ito K
	Introduction

