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RFEMR Exposure has Skyrocketed!
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RFEMR Exposure Varies by Orders of Magnitude
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Current Thermal Regulation of Public Exposure

Australian Radiation Protection
and Nuclear Safety Agency
(ARPANSA) has set exposure
standards (RPS32002)

A Based on 1998 guidelines of
the International Commission
on Nonlonizing Radiation
Protection (ICNIRP)

A Based orshortterm thermal
(heating) effects

A 6 minutes SAM
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

JUL | 6 a0

QOFFICE OF
AIR AND RADIATION

The FCC’s current exposure guidelines, as well as those of the Institute of Electrical and
Electronics Engineers (IEEE) and the International Commission on Non-ionizing Radiation
Protection, are thermally based, and do not apply to chronic, nonthermal exposure situations.

that results from an increase in body temperature. The FCC’s exposure guideline is considered
protective of effects arising from a thermal mechanism but not from all possible mechanisms.
Therefore, the generalization by many that the guidelines protect human beings from harm by any
or all mechanisms is not justified.

Sincerely, ,
orbert Hankin

Center for Science and Risk Assessment
Radiation Protection Division
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A Exposure standards/guidelines vary between countrie
by up to 1000 times

A 225 EMF scientists from 41 countries have appealed
the WHO and the UN for biologicalhased exposure
guidelinesg International EMF Scientist Appeal



Mobile phone radiatioralters brain glucose
metabolism

NIH USA
study

47 healthy
participants.
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Brain Glucose Metabolic Images Showing Axial Planes at the Level of the
Orbitofrontal Cortex.Glucose metabolism in right orbitofrontal cortesashigher for
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Investigating RFEEMR Effects at Cellular and Subcellulat
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Increase cellular Oxidative Stress

Change membrane voltaggated ion channels
Alter gene expression mRNA, protein
Genotoxic effects (DNA damage)

Cell membrane damagelood brain barrier
Metabolic iImmune, hormonal disruption
Spermdamage

Neuro-behavioural problems

Cancer Initiation/promotion
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Lowintensity RFEMR Causes Oxidative Stress in Ce

Some Effects of
Weak Magnetic Fields
on Biological Systems

RF fields can change radical
concentrations and cancer
cell growth rates

Emeritus Prof. Frank Barnggniof
Colorado, former Chair of Electronic
Devices Society of IEEE, Vice Presids
of IEEE publication activities.
Emeritus Prof. Beilreenebaumuni

of WisconsirParkside, former long
serving Editoin-Chief of
Bioelectromagnetics

Barnes F anB8reenebaunB. IEEE Power Electronics Magazine, March 2016360

by Frank Barnes and Ben Greenebaum




Our Review of Oxidativ&tressStudies

A Our database contains over 2400 studiepm@sent
(nttp:// www.orsaa.org/resources.html)

A Analysed studies with endpoints related to oxidative ste25
July 2017
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Article Exposure Study Categories Effects Categories Study Statistics

Title | Mobile Phone Radiation Induces Reactive Oxygen Species Production and DNA Damage in Human
Spermatozoa In Vitro

1st Author [ De Iuliis ] Initals | GN Check for other publications by Author

Authors | De Iuliis GN, Newey RJ, King BV, Aitken RJ Country
AUS

Web URL http://www.emf-portal.de/viewer.php?aid=17394&I=e URL

Article URL | http://journals.plos.org/plosone/article/asset?id=10.1371/journal.pone.0006446.PDF URL

Synopsis Below Dpate Published [ 01/07/2009 E] Speadsheet View & CSV Download

Aim: To study the influence of radiofrequency electromagnetic fields on the cell biology (e.g. oxidative stress, DNA
damage) of human spermatozoa in vitro (of 22 healthy donors).




Oxidative Stress Studies

A 242 studies investigating OS
A Only one before the year 2000
A 55 (23%) between 2063009

A 173 (72%) since 2010

OS STUDIES PUBLISHED OVER 20 YEARS

2010 - Jul 2017,
173, (72%) 1995 - 1999,

1, (0%)

- ‘-.\.- ) \ )

2005 - 2009,
55, (23%)




Low Intensity REEMR Causes Oxidative Stress in Ce

A Review reported 93 out of 100 studies to findR¥R to cause
Oxidative Stress (O%kymenkol. et al ElectromagBiol Med. 35, 186202 @015)

A We found 216 positive studies and 26 negative studies

OXIDATIVE STRESS FINDINGS
No Effect,
26, (11%)




Country Total # Effect Papers No Effect Papers
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Oxidative Stress and its Implications in Health

Normal cell physiology Redox equilibrium Oxidative Stresg cell physiology disrupted

Antioxidants

Maintaining the Redox Homeostasis is critically important for cellt

health
>> disruption in favour of proxidants causes oxidative stress

>> direct damage to biomolecules and disrupt biological functions

Image of scale credit: Julia Hansen (Stock Vector)



Risk Evaluation of Potential Environmental Hazards

From Low Energy Electromagnetic Field E xposure Using
Sensitive /n vitro Methods <§§’
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DNA Damage Shown by Comet Assay

sham exposure gamma-radiation 0.5 Gy

1600 chest X-rays

Mobile phone 24 hr

ICNIRP 2 Wikg
RF-EMF: 1800 MHz; SAR 1.3 W/kg; 24h

Diem E et al., Non-thermal DNA breakage by mobile-phone radiation (1800 MHz) in human
fibroblasts and in transformed GFSH-R17 rat granulosa cells in vitro. Mutat Res.
2005583(2\ ] 178-83 © Clinical Chemistry, Free University of Berlin
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