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f Resolvaincertaintiesrelated tomeasured
andcomputed thresholddsfor
electrostimulationin the context of exposure
to external ELF electromagnetic fields

f Linkmodelsto experimentalverification
(highly important)
f Produceconclusionghat will:
e ldentify research needs

e Guidethe development and theevision
of humanexposure limits

f The white paper draft was circulated to the working group for comments and updated

accordingly
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Experimental bases

f Retina and (and phosphene perception) is amppropriate model for induced
electric field effects in the CN&ittwell et al. 2003, Saunders and Jefferys, 2007, IEEE 2002, ICNIRP
2010Y.

f Part of the CNS
f Direct acutereproducibleeffect perceptually detected

f Experimental limitations
f Small n-sizeslack ofreplication, non-uniform exposures

f Noexperimental magnetophosphene threshold abda@Hz

f Methodsnot entirely describedand work sometimes “difficult to evaluate”
(Saunders and Jefferys, 2007)

f Simultaneou®bjective neurophysiological parameters

f “guidelinesare based on upohmited data andassumptionsegarding
phosphenes’{kavet, 2008)
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Experimental uncertainty

Review of 14 electrophosphene and 2 magnetophosphene studies
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Dosimetric modeling studies

Review of 5 electro- and magnetophosphene dosimetry studies

f Experimentalphosphene thresholdsconsistently reporteds=y  Noirect
comparisonspossiblemsy E-fieldor J-currentonly estimated

f Main sources of variability:

f

Retrospective analysisno means to test the
model with new experimental data

Dosimetry cannot account faxperimental
uncertainties

Different headanatomical models not
corresponding to thectual subjects

Inaccurate modelingf the sourceof exposure
(electrode placement or magnetic field)

Uncertaintiesrelated to thenumerical method

Uncertaintiesrelated toelectrical propertiesof 0 30 6.0 mAm ©2

i . | .
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Dosimetric modeling results

Experimental study Exposure setup Measured Calculated current Reference for dosimetric
threshold density analysis

Electromagnet pole-pieces 11 mA/m? Taki et al 2003
placed on temples

Kar and Krekelberg Fpz - Cz 30 HA 8.7 mA/m? Laakso and Hirata 2013a
2012 T5-Cz 109 pA 8.0 mA/m?
Oz -Cz 145 pA 8.6 MA/N? 4mm
S Soopa domAME
Rohracher1935  Fpz-0z 50 pA 17 mA/n? Laakso and Hirata 2013a
T3-T4 200 pA 16 mA/n?
13-0z 300 pA 15 mA/m?
PO7-PO8 mm) 900 pA 11 mA/m?
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Recommendations

f Provide adefinition of electrostimulation in the context of the guidelines, taking into
account the fact thaino action potential is directly triggeredby these exposure levels

f Document and reduce theariability in the experimentalthreshold for electrophosphene
and magnetophoshene perceptions in the entire ELF frequency range

f Address theheterogeneityin the methods, protocols and exposure characteristics

f Recommendexperimentally testing the frequency responseurve in the entire ELF range
(0-300Hz) for both electric and magnetic stimulations

f Recommendexperimentally testing the threshold adaptation to the darknessor both
electric and magnetic stimulation

f Systematianacro-and micro-dosimetry(exposure characteristics and calculated E- and J-
fields) integrated to experimental studies

f Using the above information to feed realistic mathematigauronal modelsto question
the possible mechanisms of action

f Overall, studies allowing a betteunderstanding of the mechanisms of actionfor
phosphene perception willeduce uncertainty
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Thank you!

Open discussion
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WG2: Numerical Artifacts
THE EVOLUTION OF INTELLECTUAL FREEDOM

M SANE T 't BCHE T ™ bl o
Nemmdoy | JFRRECl  ERSRMEC Feceac
WERTR/ER PRLEREER.  TRANE Lo St M G0kl To
CARMITTEC
L it T “‘.m;;g, BECEAROL
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EMERMLE
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SCOPE: Study and quantify effects of numerical
artifacts in low frequency (LF) dosimetry

e Mission No 1: Stair-casing error estimation; stair-cased model
and smoothed model

e Mission No 2: To reduce the stair-casing error when using
commonly-used voxel anatomic models
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