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The immense popularity of the wireless phone anaddméinued worldwide growth

of the wireless phone industry has created an enityallenge for government
regulators, public health professional, membeth@fwireless industry and all other
persons who are concerned with the safety of vaselechnologies. While scientific
information currently available is unclear abouesg in the United States there are
currently more than 80 million wireless phone suibges, with thousands more
people each day taking up the wireless phone. \Witdkel there are an estimated 400
million users.

As we approach the second decade of penetratisreless phone into society in the
United States, there are no federal measures teguf@tential wireless phone health
effects. Neither the Federal Communications Comiomsg=CC), responsible for the
regulation of wireless technology, nor the Food Bnalg Administration (FDA)
responsible for requiring in appropriate circumst®) pre-market testing and post-
market surveillance, has to date found consumeegtion steps to be necessary.
Currently, there are FCC guidelines for wirelessnghemissions that were put into
effect during the middle 1990's; however, thesession guidelines are not
considered to be safety regulations. Prior thegesing of the current guidelines,
wireless phones were expressly exempted from awlgjues whatsoever, the so-
called low power exclusion.

Since early 1993, questions about cell phone shfietg been raised in both scientific
circles and the popular media. Hearings held bygmssman Edward Markey

(DMA), in 1993 and a decision by a Florida courlBB4 (the Reynard case)
highlighted the dearth of scientific informatiodeeant to wireless phone safety at the
time. Indeed, the paucity of data upon wich infodnoé€ judgements about health risk
could be made led to the sponsorship by the weeletustry of the unprecedented,
independent, surveillance and

research effort that has spawned the majority @kthence that we now have to shed
light on this important public health issue.

Science currently in hand worldwide is not defwetabout health risks from wireless
technology; however, legitimate questions abowgtgdfave arisen from the data.
While some additional health and safety work isamay in various parts of the
world, new information that could possible shif¢ thtate of scientificunderstanding is
not likely to surface for another five to six yearse scientific information now in



hand will be the basis for health protection far foreseeable future.

Options to reduce exposure to potential harmfubréi@quency radiation (RFR) and
thus reduce the risk of health problems are aailddwth through the efforts of
wireless phon

manufactures and providers of other radiation ptaie devices. However, the
scientifc

bases underlying these potencially protective agmvare presently unclear. Because
testing of these devices is underway, neither dveignment nor the industry has
pushed the devices in the marketplace, and appitypso.

The first questions about the potential for cellyghones to cause brain cancer were
raised in 1993. The clinical observation by a Flameurologist, Dr David Perimutter,
that his patient's brain tumor was located in @aavhere RFR from her cellular
phone's antenna would be deposited, made intenati@ws after he aired his
hypothesis, that use of the phone caused the twndhe Larry King Live television
show. Biological bases for Perlmutter's hypothesse derived from studies
conducted by Dr Stephen Cleary of the Medical @allef Virginia, showing a
proliferation of tumor cells cultured in vitro follving exposure to RFR.

At that time, most scientific believed that the Ipawer pushing cellular phone
signals was insufficient to cause heating of bimabtissue, the only known
mechanistic underpinning of RFR damage. Thus, ¢ineébined observations of
Perlmutter and Cleary

were met with skepticismm. Because Cleary was blet @ quantify the degree of
heating in his experimental system, scientistselell his findings were artifacts due
to uncontrolled heating of tumor cells in his expental system. Without a
biological basis, the observation by Perlmuttepraiximity of the tumor to the area
exposed to RFR from the cell phone antenna wasdenesl artifactual as well.
Nonetheless, these observations raised questiahkethto and were to be addressed
by the ambitious surveillance and research eftortléd by the wireless industry, later
known as the Wireless Technology Research (WTRjrparo.

In late 1994, Lai and Singh reported on their obetaon that rats exposed whole body
to microwaves similar in intensity to those radigtirom a cellular phone antenna
appeared to experience single strand DNA breaksageresult of the exposure. The
following year they publisheda similar report susjgey double strand DNA breaks in
the same exposure scenario. Lai and Singh hadextitip traditionally in vitro single
cell gel (SCG) assay to an in vivo situation. Tdaksptation had not been validated so
interpretation of these findings with respect testfic validity was difficult. In
addition, the whole body microwave (2450 megahextposure approach of the
investigators was sufficiently different from adthaman cell phone exposure results
not interpretable with respect to human cell phasege. Further, studies of the
dosimetry of cell phone emission suggested thaatienna from a cellular phone
would emit insufficient energy to break the basie pbands holding DNA together,
thus casting further doubt on the relevance ofeliieglings to human cellular phone
usage.

During the ensuing two years, spurred on in pathleyshortcomings of these earlier
studies, scientistspursuing biological effects &amion development of both in vitro
and in vivo exposure systems that were capableoviging information directly
relevant to humans using wireless phones. Thesdeeused efforts included
adaptations that provided the uniform fields of@syre and heating controls for in
vitro experiments and head concentrated exposareperiments using animals.
With these new and directly relevant exposure systeow available, subsequent
findings hed to be looked at more seriously witspext to human health risk.



In 1997, Adey et al. were the first to report bgptal effects in rats exposed head first
to cellular phone mediated RFR. While these datandt indicate a hazard from the
RFR

exposure, indeed these data suggested a protetfaet against tumors, this
represented the first well controlled study showbngjogical effects from RFR
exposure that were not heat induced.

Later in the same year, Repachioli and colleagejsrted that genetically engineered
mice exposed whole body to RFR exhibited an ine@a$ymphoma.

Repachioli's findings were met with skepticism hesgait was unclear what dose of
RFR the mice in the experiment sustained and #lesance to humans using
wireless phones was unclear. In addition, the tuemoess he observed occurred near
the end of the life

expectancy of the mice at around 18 months, enttdhegenic model employed was
traditionnaly used for only a six month.

Findings from the wireless industry funded WTR peog began to emerge during the
latter part of 1998 and the beginning of 1999. Wil newly developed in vitro and
in vivo exposure systems specifically designedetdrapolation to human wireless
phone usage, and the first epidemiology studiesithgoat health risks among cellular
phone users, the WTR research was expected téydlaei questions raised by
previously published work.

The WTR program encompassed independent peer reaesdinated through the
Harvard School of Public Health, strict adherermcbdth Good Laboratory Practices
(GLP) and Good Epidemiologie Practices (GEP), &edriput of over one hundred
scientists and physicians worldwide. The WTR progreas designed to be of the
highest scientific quality, and in its implementati rigorously adhered to a peer
reviewed research agenda that was 18 months makeng. Protocols for each study
conducted under the WTR were peer reviewed prianflementation, and progress
in the field was regulary reported to and reviewgdhe U.S. government's
Interagency, National Cancer Institute, Nationatitte for Occupational Safety and
Health, and theNational Institute of Environmerdaklth Sciences.

All reports arising out of the WTR program weretar peer reviewed, and a
requirement for all investigators was that theidings also be submitted for
publication in the poem scientific literature.

For decisions about health impact, the WTR progeamployed a public health
paradigm, consistent with the regulatory frameworkpost-market surveillance for
medical devices and pharmaceuticals. Within treh&work, each of the more than
fifty studies conducted with WTR support was judgeterms of whether or not the
findings indicated a public health problem, i.@aositive finding, that warranted
public health intervention of some sort. Decisiabsut public health impact
weremade after rigorous peer review coordinateoltyin the Harvard School of
Public Health scientific review program designedafically for the WTR effort.
Under this framework, decisions about risk andrirgation could be made with
confidence prior to study findings appearing in dipen scientific literature; the
publication processs can take months if not y&&rsh thousands more people being
exposed to wireless phone exposure every day studged by the WTR that time
expediency in applying the findings of this impottaesearch was of critical
importance.

Further, this is the same paradigm that federallagégry agency would use to
intervene if this work were being pursued whithiregulatory docket, i.e. decision
making about public health impact after peer revioemvprior to publication. Thus,
each of the studies reported here have been pgewssl both at the protocol stage



and after the final report and conclusions weravdrd&ach report is publicly
available.

The batteries of WTR sponsored studies addressingtig damage from wireless
phone exposures were conducted simutaneously abtwofacilities, Integrated
Laboratory

System in Research Triangle Park, North Carolirth@tanford Research Institute in
Palo Alto, California. Repetitions of the experirteewere included in the peer
reviewed protocols along with independent qualdsteance audits.

In vitro assays of bacteria , mouse lymphoma eglts human lymphocytes, and in
vivo studies of rats exposed head only to all tyfesireless phone signals -cellular
analogous, cellular digital, and 1900 megaherti#alig has confirmed that RFR
energy of the type and magnitude associated witbl@gs phones is insufficient to
cause breakage of DNA.

However, a serie of WTR sponsored studies addgggnetic damage to human
blood cells through the assessment of micro nudl@unsation were unequivocally
positive for all cellular and PCS phone technolsgiEhe increase in the number of
cells with mononuclei associated with RFR exposuiggests an impairment of the
ability of human blood cells to repair broken DNultinucleate cells can reproduce
and lead to proliferation of damage blood cellse®al repeats of these studies
confirmed that the observed effects could not h@agmed by heating in the
experimental system or any other artifact. The kien of the investigators was that
under these experimental conditions the RFR fragnatineless phone is genotoxic.
The WTR sponsored epidemiology studies, conduatedrding to GEP, also raise
guestions about health risks associated with egljpthone usage. PCS and digital
signaling in the cellular frequency bands wereausered in these studies because
those technologies were not widespread use whestuldess were conducted. While
none of the WTR epidemiogical studies taken alsn@ersuasive with respect to a
definitive public health threath from cellular pleouse, these data suggest that there
could be a pattern of public health risk emerging.

Dreyer et al. Completed the largest cohort studyate of analog cellular phone users
and found a significant increase in the risk oftdéeom automobile accidents among
cellular phone users, and an increase in the fdieam cancer mortally in hand held
phone users (near field exposure) as compared fghoame users with the antenna on
the rear window (far field exposure). The rate i@fito cancer death was more than
three times greater in the hand held phone grogompared to the far field control
group; however, the difference was not statistycsilijnificant.

Muscat et al. reported in a case-control analysisierease in the risk of acoustic
neuroma among people who reported using theirleelhnone for more than six
years. This finding is interesting for two reasdirst, the acoustic nerve is within the
two to three inch penetration zone of the RFR ftbenwireless phone antenna; and
second, those who used the phone for six yearooz m this study handled phone in
place during the late 1980's when there were ndedjues with respect to RFR
emissions. Exposures sustaines from these olderepiypes therefore could have
been much higher than exposures from currentlyi@sai phones. People with a
history of using these phones represent a highsxpesentinel group very important
for further study.

Another study by Muscat et al. Addressing primawjrbcancer is also suggestive of a
potential risk. This case-control study accruedIgelagnosed cases from five
hospitals

across the United States and was designed to tdabtla duration and frequency of
cellular phone usage. When all primary brain cageses and controls were included



in the analysis, there was no evidence of incredaskaf primary brain cancer
associated with cellular phone use history. Howetver majority of the brain cancer
included in the study were outside of the two t@¢hinch exposure pattern generally
accepted as the dephtof RFR penetration from dassehone. A histopathological
sub-type analysis, segregating neuro-epitheliabtgrikely in range of the RFR
exposure revealed a statistically significant iaseein risk associated with cellular
phone use. Further, those patients who reportedy tiseir phone on the right side of
their head had a significant increase in tumorthahside of the head. This finding of
laterality was consistent with the observationsiafdell (1999), who, in a casecontrol
study conducten in Sweden, observed that tumore mere frequentlyfound on the
side of the head where the phone was used.

Taken together, the WTR research findings are ontlasive with respect to an
increased risk of brain cancer or benign tumore@ated with wireless phone usage.
Indeed, these findings must be confirmed and cbaldhance occurrences.
Alternatively, these findings could be early indioas of a serious public health
threath. The science is in a gray area and seaiod$ocused followed up is clearly
necessary, both to identified the meaning of tlieskngs and to provide consumers
with means of protection.

Previously published WTR work identified that dadiphones interfered with
implanted cardiac pacemakers. The result of thakwoake public through WTR
symposia and published in the New England Jouringledlicine, providing guidance
for changes in the design of pacemakers to shgddat interference, and identified a
distance threshold that has served consumersiageam solution. Recommended
follow up with respect to implanted cardiac defibators has not been completed, but
remains an important priority.

Currently, the necessary consumer protection aiettsitc follow up derivative of the
work completed to date by WTR and others is n@&te. At this juncture, it is
critical to recognize that a public health questiais been raised by the existing
science; therefore, public health professionalstibesentral to the next phase of
follow up

It is also notworthy that the FDA, in its recommatidn to the National Toxicology
Program, has targeted animal studies as impoifémte the WTR does not disagree
with the need for ongoing animal experiments, dwdti be noted that studies in
experimental systems are complementary to the phbklth focused work
recommended here, and does not take the place of it

Specifically, the following public health follow wghould be implemented.

1. A passive reporting system to capture healthptaimis among wireless phone
users

needs to be established. Currently there is no amesim in place to allow an
assessment

of the presence or absence of clusters of diseasa@wireless phone users.

2. The analog phone user cohort studied by Dreyal ércluded mortality follow up
for

only one year, 1994. This study should be updai#damnalysis of mortality among
the

cohort members for the years 1995 through 1999.

3. A similar cohort for digital phone users shob&lestablished and followed, with
distinction between cellular and Personnal Comnatimo System (PCS) signaling
included. Cellular phones transmit in the 800 t6 8fiegahertz range, whereas PCS
phones transmit in the 1900 megahertz range.

4. Adult onset leukemia should be look at as acaut potentially related to RFR



exposure. The flat bones of the skull, which arpantant blood forming organs, are
in range of exposure to RFR from a wireless pha@snna. Further, the
genotoxicity finding regarding the formation of maauclei occured in human blood.
5. Specific studies of children are warranted fbhealth outcomes relevant to the
range of RFR exposures and the target tissues texpgom wireless phone use
among children.

Work completed by Dr Om Gandhi of the Universitydih suggest that children
and young adults will experience an RFR exposuteipeathat is distinguishable from
adults

in its magnitude. Further, work completed by theR\VAuggests that groing tissues
and

cells undergoing mitoses could be at higher ristheftape of genetic damage that has
been related to wireless phone RFR. These areathastics of groing tissue in
children

and young adults.

6. Studies of the impact of RFR exposure on preigwaman specifically the
developing

embryo and foetus are warranted based on thermgxistience. Work completed by
the

WTR suggests that groing tissues and cells undegguoitoses could be at higher risk
of

the tape of genetic damage that has been relatgdldaiess phone RFR. These are
characteristics of embrionic and fetal tissue. Newleased experimental work by
Adey

suggests transplacental effects as well.

7. The appropriateness of the Specific Absorpsiate RSAR) as a measure indicative
of

non-thermal and chronic health effects must beuawat anew. Scientists, including
those at the FDA, recognize that the distinctionsrag thermal and non-thermal
effects

and acute and chronic effects, must be addressasequent research. As a
measure

of the rate or RFR passing through a tissue atengime, the SAR does not have
properties amenable to the evaluation of cumul&@F& exposures that could be
critical

to both heating and chronic exposures.

8. Further studies of the effect of RFR on bramction should be conducted. The
recent

work completed by Drs Preece, Mild, Oftedhal andds&rom, in different
laboratories,

raise important questions about subtle impact d® RR brain function.

9. Further studies of wireless phone usage pattenmg consumers are necessary. It
remains unclear whether there are cumulative effeicisage, and intervention
recommandations cannot be made informedly withdagtter understanding of the
continuing evolution of wireless use charactersstic

The current lack of clarity in the science wouldiégs a problem if there was not the
current explosion in wireless technology usageszctbe globe. Recent advertising
trends by the wireless industry targeting childianluding wireless phones adorned
with pictures of Disney characters such as MickeWmnie Mouse, are of special
concern. Recent work by Gandhi at the Universityte#h shows that penetration of
RFR into the heads of children is greater thardinta. Growing mitotic cells in



children could be at higher risk for functional géo damage such as that found in
the WTR studies of exposure to RFR.

The first step in empowering consumers who are @oal to protect their health is
to

communicate the current state of knowledge reggrttiase potentialhealth impacts,
as

uncertain as they are. Because there are inteovendivailable to minimize exposures
to RFR from the wireless phone antenna, consunaershen have choices with
respect to minimizing their exposure. Many of thedels of wireless phones
currently available are equipped with headsetsheamdls free devices that allow for
two way messaging similar to wireless phones, btitaut the concentrated RFR
exposure from an antenna placed near the headrsRargepreferable for young
children and teenagers whose tissues are stilhgroi

The science is not clear enough to enable us temmédrmed judgements about how
wireless phone usage patterns impact health. Stedimpleted to date to do not
allow us to distinguish, in terms of health ridke differences among various patterns
of usage. We do not know, for example, whethertenaninute phone call is better or
worse than ten one minute phone call with respebealth impact. We know that the
intensity of the RFR exposure is greatest duriadgjrtj and ringing, and, that the
amount of RFR necessary to sustain a call lessamsgdthe call. However, it is
premature to speculate that lessening the lengthlts, for example, lessens potential
health impact. Similarly, it is premature to recoend that lessening the number of
calls accrues any health benefit.

The state of our knowledge at this time with resp@ecneaningful public health
intervention with regard to wireless phone usagpialitative. Moving the antenna
beyond the distance threshold of two to three ia@wveay from the body is the only
science based recommendation that can be supyr&dsting data.

As new data become available, our understanditigi®tomplex problem will
improve;

however, the explosion of this technology in sgc@eates a unique necessity for
ongoing interpretation of the science and commtimcaf intervention options to
those who are potentially affected and concerneds@mers should be given the
opportunity to know what potential risks they akely to incur with the use of this
technology, and have the opportunity to make inEajudgements about the
assumption of that risk.



