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Children and Cell Phones:
Time To Start Talking Sense

Fifteen years ago Om Gandhi pointed out that children are ex-
posed to higher levelsof radiation from cell phonesthan adults. He
was right then and he is right today. Yet, no one could blame you for
thinking otherwise.

In an article published in the May issue of Harper’'s, Nathaniel
Rich usesthisputative controversy, among anumber of other examples,
to make the case that confusion reignsin all aspects of cell-phone re-
search. “ The brain of achild absorbs a much greater amount of radia-
tion from acell phone than doesthe brain of an adult,” he writes, add-
ing immediately after, “ No, it does not.”

Thetruth is that there should be no controversy. Children do have
higher radiation exposuresandif cell phonesareindeed doing usharm,
then children are a greater risk than their parents.

“There is nothing complicated about why children absorb more
radiation than adults,” Gandhi told Microwave News from his office at
the University of Utah not long ago. Children have thinner skulls and
smaller earsthan adults, he explained, and so theradiation hasashorter
distance to travel from the phone to the brain. (Every millimeter of
separation makes a big difference.) Because more radiation getsto the
brain, the specific absorption rate (SA R), the preferred way to measure
theradiation dose, increases. That'sit. You don't need any complicated
equations, or even acomputer to seethebig picture. “ Thehigher SARs
have nothing to do with sophigticated models,” Gandhi said, “It's all
about separation distance. This is something you can explain to your
mother-in-law.”

Gandhi’s original 1996 graphics showing that 5-year-old and 10-
year-old children have higher SARs than adults (reproduced below)
have achieved iconic status. Ronald Herberman, the former director of
the University of Pittsburgh Cancer Ingtitute, and his colleague Devra
Davisfashioned athree-dimensional model of Gandhi’spictures—with
Gandhi’s assistance—to emphasize the higher SARs and the deeper
penetration of theradiation in achild’sbrain. They have exhibited it at
Congressional hearings, onvarious TV showsand during myriad lec-
tures and presentations. Their message, summarized by Herberman in
amemo distributed to the some 3,000 membersof the cancer ingtitute's
faculty and staff in July 2008, calls for precaution, especidly with re-
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spect to children (see MWN, July 2008). “ Do not allow
children to use a cell phone, except for emergencies,”
Herberman advised because, “ The developing organs of a
fetus or child are the most likely to be sendtive to any
possible effects of exposure to electromagnetic fields.”

Much of the cell-phoneindustry istill indenial, how-
ever, and disputes theincreased risk for children. Inabro-
chure rel eased earlier thisyear, the Mobile Manufacturers
Forum (M M F), aleading cell-phoneindustry trade group,
continuestoingist that others have been unableto find sup-
port for Gandhi’s conclusion. MMF's argument is tauto-
logicd: It cites Gandhi’s 1996 paper as evidence that that
same 1996 paper iswrong. Then again, perhapsit doesmake
sense. if industry’sobjectiveisto sow seedsof confus-ion,
using Gandhi vs. Gandhi would be entirely appropriate.

Some of those who should be trying to set the record
straight aredragging their feet. Take, for instance, Michael
Thun, the American Cancer Society’s (ACS) point man
on cell phones. Last month, Thun told Parade magazine
and its 75 million readersthat, “ If cell phoneswere harm-
ful, thenit is conceivable that children might be more vul-
nerable” Conceivable? No, it's afact. As Gandhi points
out: It'ssimple high school geometry.

Today, Gandhi has many supporters. Research groups
in Brazil, France, Japan, Spain and Switzerland have all

published papers showing that children have higher SARS.
JoeWiart of FranceTelecom, amajor mobile-phone op-
erator, should have put theissueto rest two yearsago when
he announced that he agreed with Gandhi. (The MMF ne-
glectstocite Wiart'spaper initsbrochure.) “ Childrenare
not smply small adults,” Wiart told us a the time. “ Their
skin and their skulls are thinner than those of adults, and
their earsaresmaler too. Given these differences, thehigher
SARfor childrenisnot surprising” (see MWN, July 2008).
Theindustry doesnot speak with onevoice: Onelarge com-
pany says Gandhi isright, while othersfight on.

Even Nids Kuster, the director of the | T'| S Founda-
tion in Zurich, who has feuded with Gandhi for more than
a decade, has decided that he can no longer turn back the
tide(seeMWN, N/DO01, p.8,and MWN, M /J02, p.1). Kus-
ter’ swork is often been cited to make the casethat children
are no different than adults. One example: The MMF bro-
chure pointsto two Kuster paper sto bolster itsargument.
Kuster counters that he has been misunderstood. “ In the
1990s, we were talking about compliance,” hetold Micro-
wave News, “ My paosition was never about whether or not
children get more radiation exposure in the brain, but
whether the phones meet exposure standards when used by
children.” Kuster told us that Gandhi’s revelation is
“trivia” —whichiswhat Gandhi hasbeen saying al aong.

Figure 1: SAR distributions at 835MHz for: (a) adult; (b) 10-year-old; (c) 5-year old. (d) isthe SAR scale.
Source: O. Gandhi et al., |EEE Transactions on Microwave Theory and Techniques, 44, p.1893, 1996
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Children’s Brains Are Different

And there's more: Children also have a greater sensi-
tivity to cell-phoneradiation. For years, some have argued
that young children are more vulnerable becausetheir brains
are gtill developing. This is Herberman's argument in fa-
vor of precaution, and, while plausible, there wasn't much
hard data to back it up. Now, Andreas Christ of Kuster’'s
lab has reported that the SAR in the bone marrow of chil-
drenismorethan tentimeshigher than that in adults. Or, to
put it bluntly, the same amount of radiation packstentimes
the punch inside a child’sbone marrow asin his mother or
father’sbonemarrow. Thenew paper came out last month
in Physicsin Biology and Medicine.

Christ and Kuster’s finding could not have been abig
surprise to those who follow the field. Last year, Azadeh
Peyman and Camelia Gabriel, another veteran RF re-
searcher who runs M CL Technology Ltd., atesting firm
inLondon, showed that some children’stissues have very
different eectrical properties than those of adults. These
areknown asdidectric propertiesand, inthiscontext, refer
totheconductivity (o) andthe per mittivity (g). (The SAR
is directly proportional to the conductivity.) Peyman and
Gabriel worked with samples from freshly killed pigs of
different ages, which, they said, “are regarded as a good
substitute for human tissues.” They reported that the con-
ductivity of a piglet's bone marrow was ten times higher
than that of an adult pig. The reason for the big difference
isthat bonemarrow hasahigher water content in early life.
The more water, the higher the conductivity, whichin turn
leadsto ahigher SAR. Christ and Kuster then used Peyman
and Gabrid’s new numbersto calculate the relative SARS
in children and adults.

If Gandhi’s contribution is about the importance of
separation distance, the lesson from the Swiss and U.K.
groups is about the importance of biophysical properties.
Each tells usthat the SARs are higher in children.

One remarkable aspect of the Peyman/Gabriel paper
isthat, having measured the dielectric properties, they did
not take the next step and show that the SAR in a child's
bone marrow would be higher. Peyman and Gabriel were
working under a ~$600,000 (£408,000) research grant
from the U.K. mobile phone research program, known as
M THR. They could have done the same SAR calculation
as Christ and Kugter, or at least pointed to and compared
the conductivities. Yet, Gabriel and Peyman did neither.
When asked why not, Gabridl replied that thiswould have
required “speculation.” Maybe so, but that was the praob-
lem they were hired to study. Another peculiar disconnect

is that Peyman and Gabriel only looked at RF exposures
fromwalkie-talkies, not cell phones. Thistoo doesn’'t make
much sense. When was the last time you saw achild talk-
ing into awakie-talkie?

Gabrid and Peyman’s decision not to draw the obvi-
ous inference about the higher SARs is dl the more sur-
prisng because they had long known that the dielectric
properties of bone marrow changewith age. Back in 2001,
they had reported a smilar changein rat tissues—that
time too, they didn't say aword about how it might raise
the SARs. Yet, Gabrid redlized itssignificance. “ Children
are not little adults,” she told a meeting in Rome on chil-
dren and cell phones the following spring. “We cannot
afford not to do more research,” she said (see MWN, M /J
02, p.10).

At about the sametimethat Gabriel wasddivering her

The Arithmetic of SARs

The bone marrow of young pigs has a higher water content
than adult bone marrow and, as expected, Peyman and Gab-
riel foundthat it hasahigher conductivity. A little math might
help understand why a higher water content in tissues this
leads to higher SARs. Start with the basic equation for cal-
culating the SAR:

SAR=0E?/p
where o = conductivity of thetissue; E = electric field,
p = density of the tissue

More simply, thismeansthat the SAR is proportional to the
conductivity:

SAR~0o
and therefore asthe conductivity increases, so doesthe SAR.

Chrigt and Kuster only estimated therelativeincreasein SAR,
which is proportional to the ratio of the conductivity of a
child’s bone marrow to an adult’s:

Relative SAR ~ o (children) / o (adults)

Actudly, it's somewhat more complicated than this. Look-
ing at the SAR equation, we can seethat there are two other
variables to consider: the electric field (E) and the density
(p) of thesample. The electric field in the bone marrow de-
pendson the permittivity (¢) of thetissue. Peyman and Gab-
riel showed that the permittivity of a child’s bone marrow,
like its conductivity, is also higher than an adult’s. The net
effect of this change is to further increase the SAR. Asfor
thedensity of thetissue, there’'sno indication that it changes

much with age, so, for our purposes, we can ignoreit.
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talk in Rome, Gandhi published anew paper that showed
what Gabriel and Peyman must have aready known but
had not stated in print: The higher conductivity found in
baby rats means higher SARs in young children. Gandhi
minced no words about the necessity to follow up. These
results point to “ an urgent need” to validate the finding for
ratsin children, he pleaded.

Stll, seven years later when Gabrid finally had the
better data from pigs to support everyone'slong-hed sus-

picionsthat children might beat greater risk, sheonceagain
held back.

While Christ and Kuster have shown that the SAR is
higher in a child’s bone marrow, we till don't know the
dose (the SAR). It may be ten times higher than in adults,
but we need the actua number, or &t least arange of SARS.
“That's coming,” Kuster said. “ We have anew research
grant from the Swiss Nationa Science Foundationto look
at SARsinduced by phonesin specific tissues.”

Slicing and Dicing SARs

The SARisacuriousquantity for setting exposurelim-
its because it cannot be directly measured. You can't stick
aprobeinto alive brain, nor can you work with dead tis-
sues—theéd ectrica propertiesof thetissueschangeassoon
astheorganismdies. Instead, oneisleft with making physi-
ca models, called phantoms, or running computer stimu-
lations.

A phantomisaprimitive substitutefor the human head.
It's little more than a plastic shell filled with aliquid de-
signed to mimic the diel ectric properties of brain matter. A
phantom makes no alowancefor variationsin types of tis-
sue or for internal structure. Even so, making SAR mea-
surements is more complicated than you might think. A
committeeof the | EEE spent Six yearsdeveloping apro-
tocol on how they should be done. The protocol isahighly
technical and generally impenetrable document that runs
148 pages, replete with opaque assumptions. [Here satypi-
cal sentence: “A smpleandytical mode of aninfinite half-
space layered tissue model exposed to a plane wave was
utilized to investigate the impact of impedance matching,
scattering, standing waves, etc., on the pesk spatial-aver-
age SAR.]

The process was run by industry insiders, who prefer
towork out of public sight. Minutes of the committee meet-
ingsare secret—even the agendas are password protected.
A couple of years ago when Microwave News asked to be
on the committee's mailing list, representatives from the
FDA and Matorola, who chaired the pandl, said no.

The protocol includes recipes to make the synthetic
brain liquid: Start with deionized water, add sat, sugar,
hydroxyethyl cellulose, etc. This gross smplification of
what must be the most complex piece of evolutionary en-
gineering is aconceit. AsAllan Frey pointed out in 1979:
“Thereisavery red question whether [an SAR] has any
relevance to the biologica organism.” Frey, awell-known

RF researcher now semi-retired and living in Potomac, MD,
took the RF research community to task for relyingon“a
concept whose time came and went in the 1950s.” Its use,
he said, is “grossdy mideading and “cannot be justified.”
No onewanted to hear it. Today, over 30 yearslater, SARs
are by far the most common measure of dose and the same
criticisms continueto echo. “ Thebrainisnot agiant bowl-
ing ball filled with fluid—that’s ridiculous,” Devra Davis
told us recently.

You can seethesimplicity of the approach using phan-
toms in the graphics in Figure 2, taken from Chrigt and
Kuster's new paper. They show SAR distributions based
on measurementscarried out under the | EEE protocol. Note
how smooth the color contours are. No bumps, no discon-
tinuities. The SARs go steadily down as you move awvay
from the phonejust asyou would expect. Thereareanum-
ber of reasonswhy the picturesat 900MHz and 1800MHz
are not the same: The radiation comes off the phone differ-
ently at the higher frequency and the dielectric properties
of tissuesvary with frequency. (Thel EEE offersvariations
of the brain-fluid recipe for different frequencies.)

Computer models alow more complexity. By adapt-
ing MRI scans, representations of the head can haveinter-
nal structure with avariety of different tissues, each with
itsownset of dielectric properties. Comparethe Christ/Kus-
ter phantom-based graphics with the pictures from com-
puter moddls generated by Gandhi, Figure 3. Heincluded
15 types of tissues. The simplicity isgone. Note especialy
the reddish areas insde the yellow zones in (b) and (c).
They areregionsof higher SARscalled“ hot pots,” brought
about by the mix of tissues. With phantoms, there are no
hot spots.

The SAR is specified in energy per weight or volume
of tissue, usually in watts per kilogram (W/Kg). The aver-
aging volumefor the SARisacritica variable. For agiven

4
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1772 A Christ et al

SOOMHZ

1800MHz 1800MHz
Figure 3. Cross section of the 1 g spatial average SAR distribution in a flat phantom filled with
tissue simulant (IEEE 2003) in the plane of the SAR maximum for the three phone models (left:

generic monopole, center: generic integrated, right: T250) at a distance of 2 mm and 1 W radiated
power (0 dB = 25 W kg—'). The red square marks the location of the psSAR.

Figure 2: The ydlow areahasthe highest SARs, followed by red, mauve and blue.
Source: A. Christ et al., Physicsin Medicine and Biology, 55, p.1772, 2010

1512 OF Gandhi and G Kang

Figure 3. The SAR distsibution for layer a0 54 (below top of the head) for the scaled larger,
average and smaller versions of the Utah head modsl at 1900 MHz. (a) 1116 larger head model.
{b) average head mode and (c) 9.00% smaller had model

24,25 Wikg

Figure 4. The SAR distsibution for layer a0 54 (below top of the head) for the scaled larger,
average, and smaller versions of the Utah head model at 835 MHL {2) 11.1% larger head model,
{b) averaga head mode and (c) 9.00% smaller head model

Figure 3: SAR digtributionsin different sized heads. (a) large); (b) average: (c) small.
Herethered areas have the highest SARSs, followed by yellow, aguaand purple.
Source: O. Gandhi and G. Kang, Physicsin Medicine and Biology, 47, p.1512, 2002
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amount of energy, the larger the averaging volume, the
smaller the SAR will be.

Here'soneway to think about it: A bathtub is half-full
of cold water when the hot-water tap is turned on for a
couple of minutes. What's the temperature of the bath wa-
ter? It will, no doubt, be much warmer right under the tap
than at the other end of thetub. But what about the average
temperature? It depends on the averaging volume. A tea
spoon of water taken from right under the tap would be
quite hot, but the temperature would go down asmoreand
more of the surrounding cold water isincluded inthe aver-
aging volume. If you consider all the water in the bath, the
temperature would be about the same whether you mea-
sured it before or after the tap was turned on. The reddish
spotsin the Gandhi graphics would fade away as more of
the lower SAR areas (in yellow) are averaged in.

The SAR can bemanipulated by changing the averag-
ingvolume. The FCC requiresthat SARsbeaveraged over
1g of tissue, whileboththe | EEE and | CNI RP specify a
10g average. Why 1gor 10g?It'san arbitrary decisionwith
no cogent biological rationale to favor one over the other.
Yet, it makes abig difference. A 1g average SAR ismuch
gricter than a10g average, as Jim Lin, the editor-in-chief
of Bioelectromagnetics, haslong pointed out. The1g SAR
can betwice as high asthe 10g SAR, or even higher (see
MWN, J/AQO, p.8,and MWN, N/DQO, p.3). Oneimplica-
tion of this is that European phones are built to a much
looser radiation exposure standard than U.S. phones be-
causetheir SAR limitismeasured over 109 rather than the

1lgintheU.S.

Alvaro de Salles of the Federal University of Rio
Grande do Sul in Porto Alegre, Brazil, has put all this to-
gether in the table on p.7, taken from a paper he published
afew years ago. Theinfluence of the size of the head, the
averaging volume and the didlectric properties, or param-
eters, are readily apparent.

Looking down any of the three columns, you can see
the powerful diluting effect of increasing theaveraging vol-
ume: Going from onevoxd , the smallest volumefor which
an SAR iscomputed, to 1g and then to 10g, the SAR de-
creases by two-thirds or more. The SAR plummets when
it's averaged over the whole head. If you look at the indi-
vidual voxes, the peak SAR can be more than 30 times
higher than the average over the entire head. The two col-
umnson theleft show how the* Gandhi effect” (thesmaller
head) raises the SAR. And the two columns on the right
show how the higher dielectric properties of children’stis-
suesasoraisethe SARs. Inevery case, the SARsfor chil-
dren are higher than their adult counterparts.

In an interview with Microwave News, De Salles
summed it upthisway: “ Thehigher conductivity and higher
permittivity in children’s brain tissues, together with their
thinner skulls and smaller heads, will lead to higher SARs
intheir brains compared to adults, as Om Gandhi and oth-
ers, including myself, have described in many papers.”

How can there be any doubt that children faceagreater
potentia risk than adults.

Why Is It Taking So Long?

But that leaves the question as to why something so
obvious is taking so long to acknowledge. After 15 years
of feuding, a consensus is finally emerging that children
have higher SARs. But even now, the MM F stands apart
and many others continue to hedge. We can't explain the
American Cancer Society’s inability to talk sense, but for
others, motives are easier to decipher—all you have to do
isfollow themoney. (1t'salwaysabout the money: seedso
our piece, Industry RulesRF.)

You need to look no further than the abstracts of the
two papers on dielectric properties in children. Here's
Peyman and Gabridl’s take-home message: “ No signifi-
cant differences between the SAR values for the children
of either age or for adults were observed.” Gabriel and
Peyman make it sound as if they didn’t find anything of

any importance. A more informative conclusion —" Chil-
dren have higher SARs in biologicdly active tissues’—
never madeit into print.

And here' sthelast sentence of Christ and Kuster’sab-
stract: “ This study, however, confirms previous findings
saying that there are no age-dependent changes of the peak
spatia SAR when averaged over theentirehead.” Frankly,
we don’t know what that means. What was averaged over
the entire head? (We asked both Christ and Kuster—twice
each—for clarification and, though they werekind enough
to respond, we are till as confused as ever, maybe more
s0.) Whatever they are trying to say, their message, like
Peyman and Gabrid’s, isthat there’snothing much new to
report.

Magicianscall it misdirection. Thefacts areright, but

6
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Electromagnetic Absorption in the Head of Adults and Children 337

Table 4

SAR—Quarter wavelength monopale (850 MHz), power = 600 mW
Maodel Adult 10-year old child
Electromagnetic Adult Adult Children
parameters parameters parameters parameters

SAR values (W/kg)

Peak SAR (one voxel) 3.68 5.97 (.20
1 g-SAR 1.8 2.38 2.89
10g-SAR 1.7 1.74 2.05
Mean SAR (whole head) 0.149 0.193 0.191

Note: A voxel isa3-dimensiona pixel; It'sthe smallest volume for which an SAR is calculated.
Source; A. De Salles et al., Electromagnetic Biology and Medicine, 25, p.357, 2006

the emphasisis all wrong. Gabriel and Kuster are fixated
on the peak SAR, ak/a, the pesk spatid SAR. That'sthe
only number that counts as far as industry is concerned.
The peak SAR determineswhether aphone complieswith
aprescribed exposure limit (1.6 W/Kg over 1gintheU.S.
and 2.0W/Kg over 10g in Europe) and is dlowed on the
market. All the measurements and calculations on agiven
phone end up bailing down to this single number; you'll
find it in fine print buried in the user’s manual or on the
manufacturer’sWeb site.

According to the prevailing dogma, if the maximum
SAR is beow the limit, the phone is safe. And industry
ingsts on a corollary: A phone that is safe for adults, is
equally safefor kids. The possibility that someinternal tis-
sues may be more sensitiveisleft out. Could higher SARs
in bone marrow mean a greater hedth risk for children?
That question is never addressed.

In order to understand how the misdirection works,
weneed onefinal, if technical, piece of the SAR story: The
peak SARwill just about alwaysbein thetissuesclosest to
thephone. (Or, going back to the bathtub and ogy, thetem-
perature will always be highest under thetap.) That means
that as long as compliance is the only objective, there is
never any incentiveto look at what might going on deeper
in the brain. When the head is modeled as a homogeneous
mass, like aliquid in aphantom, the peak will alwaysbein
the skin layer —it'sa straightforward case of the radiation
atenuating with distance from the transmitter. You can see
this in the Christ/Kuster graphics (Figure 2); The small

red squares mark the spotswith the peak SARs. All six are
a the interface of the phantom and the phone. Even if you
consider variationsinthe didlectric properties of thetissues
and run computer calculations, the maximum SARs will,
except in the most unusual circumstances, be in the skin
and nearby tissues. Gandhi’ s cal cul ations show thistoo (see
Figure 3; hismaximaarein red), asdo Peyman and Gabriel
for walkie-talkies.

Peyman and Gabriel show their focusison compliance
in the final sentence of their paper. “[T]he peak 10g aver-
aged SAR inthe child head phantoms caused by awalkie-
talkieiscd culated to bewithin the safety limits,” they wrote.
The impact of their new didectric constants on the peak
SARis“margind,” they said. It had to be: The maximum
SAR from the walkie-talkie is near the nose. The 10g vol-
ume contains cartilage, skin and some air in the nasal cav-
ity. While the dielectric properties of skin do change with
age, the variation is much smaller than for bone marrow
(40% vs. 1,000%).

The U.K. and the Swiss studies were funded by each
government’s mobile phone research program. But Gabriel
and Kuster’s bread and buitter is servicing the telecom in-
dustry. Gabrie’s M CL Technology Ltd. sdlls the phan-
toms and brain-tissue liquids used for compliance testing.
As for Kuster, in addition to running the | T'| S Founda-
tion, heisalso the president of SPEA G, a high-tech, for-
profit company that sells equipment (the DASY System)
for measuring thefieldsinside aphantom, aswell asphan-
tomsand associated brain liquids. Thisdoesnot run chesp.
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Children and Cell Phones: Time To Start Talking Sense

A sngleDASY set-up can cost north of $100,000. SPEAG
also has a software package, SEM CAD, that can calcu-
late the SAR in tissues; Both Peyman/Gabriel and Christ/
Kuster used SEMCAD.

When they work on research projectsfor health agen-
cies, Gabriel and Kuster must walk afineline between the
needs of their funders and those of theindustry. A research
grantisaone-off affair, whilethe cell phone companiesare
long-term clients. EvenI T’ IS, whichisanon-profit research
outfit, hasclosetiestotheindustry. MM F s Secretary Gen-
aa, MikeMilligan, isonitsboard of directors. Over the
years, representatives from Alcatel, Ericsson, Motorola
and Sunrise have all served on the board a one time or
another.

Giventhiscontext, thefina conclusionsin the Gabriel
and Kuster abstracts are not so surprising. They are using
their specia code to be able to say that there’s nothing to
worry about and most outsiders are not going to under-
stand the context. That hel ps assuage Gabriel and Kuster’s
long-termindustry clientsand associates. Christ and Kuster
do point out that the SAR in bone marrow is ten times
higher in children but then they throw in a few seeds of
confusion (the bit about “no age-dependent changes.”) As
one close observer who has long worked in thisfield told
us, “Those are the conclusionsfor theindustry.” (The per-
son asked that his name not be used so that his work can
continue.)

The entire cell phone health controversy is so riddled
with industry money that only a few dare to address the

implications for public health. We asked Alasdair Philips,
along-time activigt, for his opinion. “ My first thought af-
ter reading the new Christ/Kuster paper was for those
youngsters, who use hands-free sets,” hetold us. “ That's
what the U.K. government advises and, though few actu-
aly ligen, those who do and who carry their phones in
their trouser pockets, might inadvertently be trading one
risk for another,” hesaid. “ 1 would be concerned about the
exposure of thelong bonesin their legs, aswell asin their
pelvises, because these have much larger amounts of mar-
row than the skull. A lot of important biology goes on in
the bone marrow, and that includes producing blood cells.”
Philips is the founder of Powerwatch and an adviser to
Children with Leukaemia, acharity.

Then we posed the same questionto Henry L ai at the
University of Washington in Seattle, another long-time mi-
crowaveresearcher. Hetook Philips’sconcernsonestep fur-
ther.“ Weshould belooking a the SARsineach voxd,” he
said. “ That's amuch smaller volumethan 1g or 10g, but
there could till be up to 100,000 cdlsin each voxd. If the
target is bone marrow, then the radiation is hitting red and
whileblood and stem cells. One small change may beall it
takes.”

In an e-mail exchange with Microwave News, Gabriel
emphasized that, in fact, she is on the same track. “ The
exposure of the bone marrow is the single most important
issue that needs to be pursued, not just for exposure to the
head,” Gabrid said. “1 would like to see the exposure of
the bone marrow in the limbs of children investigated.”

Please Help Keep Microwave News On the Web

Enclosed is My Contribution of
0 $25.00

00 $50.00 [ $100.00 [J$250.00 0O $500.00 [ $1,000.00 O Other$__

Suggested Contributions: Individuals $50-$100; Corporations and Institutions $250—-$500.

Microwave News, 155 East 77th Street, Suite 3D, New York, NY 10075, USA
®: +1(212) 517-2800, Fax: +1 (212) 734-0316; E-mail: <mwn@pobox.com>

MICROWAVE NEWS May 3, 2010


http://www.speag.com/simulation/applications/mobilephone/index.php
http://www.mmfai.org/public/staff-bios.cfm?lang=eng
http://www.itis.ethz.ch/index/index_board.html
http://www.alcatel.com/
http://www.ericsson.com/
http://www.motorola.com/
http://www.motorola.com/
http://www.sunrise.ch/uebersunrise
http://www.powerwatch.org.uk/
http://www.leukaemia.org/
http://depts.washington.edu/bioe/people/core/lai.html

