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Fig. 1. (Color online) The schematic diagram of (a) magnetic field
transmission in blood vessdl (b) ion activation in blood capillaries by
magnetic field.

-180 -



A 9 o) WAFe 2102 5 ke et
olol] we} & Ao uEA WoR AR A

=& de AT APES ol8ste] T4 79191 Ehl,
b a8al F55 AFsie] RAER g 9 559
o RIgk AE WslE Hlul ATalr] S8t Ao A
715 ARSI 2 A=l oFk EAlEde] IR
Mohs o= PPe7E F4lA d7HaL glont Al
2 Aol glo} slA] = whdd], AGXEA
FEAE 9 A0 a3E wEal HlwE gols)

F gle e A g,

K
[e=]
=

e X,

£

3
Sl

> ol
tlo
T

).

O:
Of
ol

kY
N
bl
et

. Al

ok

Uy # =A
o AH&E BAPPEAILEo] QIA|9] Aol 17}
1=7} Fig. 2o Bt A3e] sMe B
TS i, Enlg & 54 799 Ae9dE #
1Hz Fape] H2AP7 e 1023 A9l <
Al ALEE FFet] B AP L A %

o
~

A

b L
N Hj
N

0,

o2 r

N

L
-‘o{« —{Oll

Lo

7HA

o] Qo] ulaAe Hc). TUR| WA LTS
TEle] TUS BelmE] JFER 7 A4 F9j9le] A
S ADAIEL 1em AZE FARIHCH w) vt 29
WA =Y WG] 0AF sk Ak Al AL
B A2l A2 LC 32 SCR AlIE B3}
of 73 dAFrle] 2SS sk e Ad9st
dom FEFIeEr1e T ERT RN e 217
7 A7) OM-100 AAIES: o]8-31e] AAE3ITh

(1
o

JA] ot yes ZYR 4o Haxrdt
b 717 S shunts ©]83 AF 24l e
b HAF 2000 A 3785 & A1 fekas APy
(Finite Element Method for Magneticss FEMM)S- ©]-8-3]
o] YT 25T 7L 5 YT}, LR rTES
o] &3 SHolAN Y Ftol sl Ho FEAYS oF
900 VRO 200 usecd] F712 74 E3tAthFig. 2).

AQAAEAL Ui FTEs|e] AR gk 5F
skE SgE S gRe ARG g HeAAEE o

o Lo
gy

N

¢

il

—_

gagon 43 A2 2 AEIA 92t P
26°Co] Aol 2023 thNA el HgARem A

-181-

Fig. 2. (Color online) The schematic diagram of applied magnetic
stimulus on (@) pam (b) knee (c) plantar skin and (d) schematic
circuit diagram of a pulsed magnetic field imulator and (e) generated
pulsed magnetic field waveform.
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Fig. 3. (Color online) Thermogram of (&) plantar skin and (b) lower limbs of mae of 25-years-old before gpplying magnetic field stimulus.
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Fig. 4. (Color online) Thermogram of right and left plantar skin of
male of 33-years-old. Pulsed magnetic field stimulus applied to only
right plantar skin.
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Fig. 5. (Color online) Thermogram of (8) lower limbs, (b) plantar skin and (c) palm of male of 33-years-old before and after applying magnetic
field stimulus. Theleft side is shown less exothermically than the right side applied magnetic field stimulus. Vertical line means range of spectrum

in thermogram.
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Effect of Pulse Magnetic Field Simulus on Blood Flow
using Digital Infrared Thermal Imaging

Hyun Sook Lee*
Department of Oriental Biomedical Engineering, Sangji University, Wonju 220-702, Korea
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The changes in the blood flow in the periphera vascular system under strong pulsed magnetic fields (pMF) were studied by digital
infrared thermal imaging (DITI). After pMF stimulus temperatures in stimulated area were commonly increased in both groups of age
and gender. In order to reduce heat generated from coil in pMF stimulus system plastic moldings were fabricated, so that certain
distance was kept between stimulus system and the skin and to prevent direct contact to the skin. It is believed that skin temperature is
increased by internal electromagnetic energy stimulated the periphera vascular system by non-contact method.
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<<
  /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
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


