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5-3 Development of Exposure Systems and Exposure
Assessment for Studies on Biological Effect of

Electromagnetic Fields
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There have been several biological studies to test possibilities of biological effects of
electromagnetic fields. In this paper, development of exposure systems and exposure
assessment for the studies on biological effects of electromagnetic field are introduced.
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(c) Average SAR over brain

(d) SAR ratio of brain to whole body
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(a) Photograph of system

(b) SAR distributions in several sized rats
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(c) Brain and whole body average SAR
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(a) Loop antenna with matching plate

(b) 8—shaped loop antenna
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(c) SAR distributions in rats
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(c) Millimeter—wave exposure system
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(d) Temperature distribution at the surface
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Millimeter-wave

Incidence
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(a) Power level variation of cellular phone  (b) Score of principal component analysis

(c) Estimated SAR distributions in a human head by cellular phones

Lyl BRRRDHDIE < EFFh
SEH
1 http://spinspace.com/biophysics/wfoemf.htm.
2 http://www.tele.soumu.go.jp/j/ele/body/comm/index.htm
3 S.Watanabe et al., "A microwave exposure setup for the heads of Sprague-Dawley rats’,
XXXVIth General Assembly of the International Union of Radio Science, p.863, 1999.
4 (G.Tsurita et al., "Biological and Morphological effects on the brain after exposure of rats to a
1439 MHz TDMA field", Bioelectromagnetics, Vol.21, pp.364-371, 2000.
5 H.Yamaguchi et al., "1439 MHz pulsed TDMA fields affect performance of rats in a T-maze
task only when body temperature is elevated"', Bioelectromagnetics, Vol.24, pp.223-230, 20083.
6 K.Hata et al., "Short term exposure to 1439 MHz pulsed TDMA fields dose not alter
melatonin synthesis in Rats", Bioelectromagnetics, Vol.26, pp.49-53, 2005.
7 H.)Yamashita et al.,, "Short-term exposure to 1439-MHz TDMA signal dose not have the
estrogen-like activity in rats", 27th Annual Meeting of Bioelectromagnetics, pp.178-179, 2005.
8 H.Masuda et al.,, "Acute effects of local exposure to radio-frequency electromagnetic fields on
the cerebral microcirculation in rats", 23rd Annual Meeting of Bioelectromagnetics, pp.139-140,
2001.
9 H.Masuda et al., "Sub-chronic effects of local exposure to ragio-frequency electromagnetic

fields on the cerebral microcirculation in rats", 24th Annual Meeting of Bioelectromagnetics,
pp.30-31, 2002.

123

BT ) HHSHESHE - WG O 1 TR EDHHT \



) EMC %¥%%

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

S.Watanabe et al., "Microwave exposure setup for a long-term in vivo study', Proc. of 2000
International Symposium on Antennas and Propagation, Vol.1, pp.225-228, 2000.

T.Shirai et al., "Chronics exposure to a 1.439 GH electromagnetic field used for cellular
phones dose not promote n-ethylnitrosourea induced central nervous system tumors in F344
rats", Bioelectromagnetics, Vol.26, pp.59-68, 2005.

T.Shirai et al., "Review of Japanese in vivo studies on brain tumor carcinogenesis of cellular
phones", 27th Annual Meeting of Bioelectromagnetics, p.507, 2005.

K.Wake et al., "Small loop antennas for localized head exposure setups of rats", AP-RASC,
p.275, 2001.

H.Watanabe et al., "Dosimetry of rat-head SAR caused by a high-performance 8-shaped loop
antenna", 26th Annual Meeting of Bioelectromagnetics, pp. 52-53, 2004.

H.Watanabe et al.,, "Dosimetry of rat-head SAR caused by a high-performance 8-shaped
applicator’, Proc. ISAP'04, pp.801-804, 2004.

H.Masuda et al.,, "Real-time measurement of brain microcirculation during RF-EMF exposure
using an 8-shaped loop antenna’, 27th Annual Meeting of Bioelectromagnetics, pp.170-171,
2005.

M.Kojima et al., "Influence of anesthesia on ocular effects and temperature in rabbit eyes
exposed to microwaves', Bioelectromagnetics, Vol.25, pp.228-233, 2004.

M.Kojima et al., "Experimental setup to investigate ocular changes induced by millimeter-wave
exposure", 27th Annual Meeting of Bioelectromagnetics, pp.433-434, 2005.

K.Wake et al., "Localized exposure system of 2.45 GHz microwave to the rabbit eye", XXVIith
General Assembly of International Union of Radio Science, KA.P.6, 2002.

M.Hanazawa et al., "Antenna measurement for millimeter-wave exposure setup’, 27th Annual
Meeting of Bioelectromagnetics, pp.266-268, 2005.

A.P.M.Zwamborn et al., "Effects of grobal communication system radio-frequency fields on well
being and cognitive functions of human subjects with and without subjective complaints’, FEL-
03-C148, TNO Physics and Electronic Laboratory, 2003.

Y.Ugawa et al., "Studies on hypersensitivity to non-thermal radiofrequency electromagnetic field
in Japan', 27th Annual Meeting of Bioelectromagnetics, pp.24-25, 2005.

K.Wake et al., "System of Human Exposure to Radio-Frequency Fields of Cellular Base-Station
for Studies on Electromagnetic Hypersensitivity in Japan', 27th Annual Meeting of
Bioelectromagnetics, pp.308-309, 2005.
http://www.soumu.go.jp/joho_tsusin/pressrelease/japanese/housou/000421j703.html

T.Konno et al., "A study of warmth sensation produced by millimeter wave expsure’, XXVIlith
General Assembly of International Union of Radio Science, K01.3, 2005.

FFD, EHEFEHAD/T—UAN)LFHE —Variation of power level of cellular phone—", &F
BRBEZFaHAaAS, p363, 2005.

K.Wake et al., "Statistical analysis of SAR distributions in human head nearby cellular phone
devices", 27th Annual Meeting of the Biolectromagnetics Society, p.227, 2003.

K.Wake et al., "Estimation of 3D SAR distributions from mobile phone compliance testing data
for the local exposure assessment in epidemiological study’, XXVIlith General Assembly of
International Union of Radio Science, KAE.5, 2005.

124 FREEM7#ES®RV0l.52 No.1 2006



ey e

BIRBIEEPIES EMC JIL—T X
zmg @t (I

EREHIRE

BHhBHhEbHE
0

BIRBIEEPIES EMC JIL—T8EK
Mg Bt (ERF)
HETTILOSHRE - St =R
EHRARAT

b LWV F

JAHEED

EIRBIEEPIER EMC JIL—T8EK
e Bx (I%)

4R EMC

=R

BIRBIEEPIES EMC JIL—TEK
mg @t (I

(F<EEREMFE. FBEXATE

RIIKAT=2 R=2F )
RIRBIEEFILES EMC JIL—T8K
mEe Bt (I

MBS EZ AU R RE STl bt

EEE—

HEIRBISEPIES EMC JIL—T U —
J— Btf (I

EEHERE

/
&
%

i
B
ic
o)
7
)
=
=3
&
i
]
By
il
b
N
D
Y
el




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


