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Sadrzqj

- Sto je to mikrovalno zracenje i razlika izmedu 3G, 4G |
5G mreza?

- Infrastruktura 5G mreza.
- Dozvoljene i preporucene doze mikrovalnog zracenja.

- Stethost mikrovalnog zracenje na zdravlje i opéenito
na okolis, floru i faunu, na pcele?

- I na koncu, ono najvaznije, ako ve¢ ne mozemo bez
tih malih zgodnih "igracki”, kako se sto bolje zastitili od
Stetnih utjecaja®¢



O meni ...

» Punat, Rijeka, Zagreb ,, svijet,, povratak ..

» Doktorirao nuklearnu fiziku na Institutu Ruder Boskovi¢ u
Zagrebu (1988.)

Preko 20 godina rada na sveucilistima u inozemstvu ,,
msterdam, Singapore, USA, Sydney ..

Konzultant UN (IAEA) za nuklearne tehnologije ..

2007. povratak u Rijeku, Sveucilisni Profesor i direktor
Znanstveno tehnologijskog parka Sveucilista u Rijeci ,, do
2019. ,, preko current content 100 znanstvenih radova ..

Trenutno radim kao nezavisni istrazivaC — a zanimaju me
rubna podrucja znanosti,, energetski aspekti zivih bica,,
hrana, Chi ili Prana, pranojedstvo ,,



Uvod

= Mobilni su telefoni postali stvar svakodnevnice.

» Do pred samo 30 godina gotovo da i nismo znali za postojanje mobilne
telefonije, danas vise ne mozemo zamisliti zivot bez tih zgodnih uredagja.

» Uvukli su se u svaku poru nasih zivota: obrazovanje, zabavu, komunikaciju s
prijateljima, poslovnim partnerima, razmjenjujemo informacije, slike i video
materijale sa cijelim svijetom.

» Trazimo sye vise, a industrija nam to daje, zvuci kao "win-win” situacija - svi
zadovolniisretnil Da li je tome bas tako?

Temyg/je kontroverzna — medu ljudima postoji velika zabrinutost. Kuloarima

Prijatelji me Cesto pitaju sto mislim o tome, sto je tu istina a sto su poluistine?

Na njihovu inicijativu a i iz osobne znatizelje, "zaronio” u tu problemartiku i
tijekom posljednjinh par mjeseci prolistao i procCitao stotine znanstvenih
dova na tu temu.



Uvod

Mobilni su telefoni postali stvar svakodnevnice.

Racuna se da danas ima preko 9 milijardi registriranin mobilnih
telefona

oko 15 milijardi bezicnih LAN oddasiljaca (od Wi-fi rautera do loT
uredaja)

5/23/2016 Should Cellphones Have Warning Labels

They’re Everywhere
Mobile-phone subscriptions world-wide

8 billion
7

2005 2010 2015



/nanost 1 5G

» | posliednjih 20-30 godina napisano je tisuce znanstvenih radova i studija
na temu utjecaja mobilnih uredaja na ljudsko zdravlje (kako fiziCko tako |
psiholosko), na kucne ljubimce, na pcele i opcenito o utjecaju na okolis.

» Proucavajuci literaturu vjerujem da sam stekao opci i relativno dobro
balansirani dojam o utjecaju tih nevidljivih ali sve prisutnih zraCenja kojima
smo, htjeli mi to ili ne, danonoc¢no izlozeni i to u svakom pa i ngjintimnijem
kutku nasin domova i ureda.

r sam investirao i u uredqj za mjerenje intenziteta mikrovalnog
nja da se i sam uvjerim u ono 0 cemu mnogi pisu i govore.

N@ osnovu svih tih saznanja, u ovom ¢u tekstu ukratko odgovoriti na
jedeca pitanja:

= O stetnosti mikrovalnog zracenja .. kratkotrajni i dugorocni efekti ,, koji uredaiji
najvise zrace,, kako zracenje ovisi i udaljenosti od izvora ,,

» Kako se sto bolje zastitili od stetnih utjecaja?

Da bi mogli odgovoriti na sva ta pitanja, par rijeci o mikrovalnim
valovima, o infrastrukturi koja ja potrebna za realizaciju uspjesne
komunikacije pomocu 5G uredaja te koje se doze zracenja mogu
ocekivati.



Razvoj] mobilnih mrezo

1980 1G - samo glas,

1985 2G, glas + SMS, 0.1 MB/s

1998 3G, glas + SMS + Internet, od 0.3 do 10 MB/s
2008. 4G, glas, SMS, Internet, video, od 10 do 100 MB/s
2018. 5¢3, glas, SMS, Infernet, Video i loT, 1-10 GB/s

Generacije mobilnih mreza i njihove karakteristike .. Izvor:
htfps://kenstechtips.com/index.php/download-speeds-29-3g-and-
4b—oc’ruol—meoninq



https://kenstechtips.com/index.php/download-speeds-2g-3g-and-4g-actual-meaning
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Frekvencijsko podrucje

» 72G, 3G i4G rade na frekvencijama od 0.7 do 2.7 GHz

» 5G Ce u pocetku biti na frekvencijama od 0.6 do 6GHz a kasnije
Ce se prosiriti na frekventni pojas od 26 do 90 GHz

® 74 prijenos signala tako visokih frekvencija (valnih duljina od cm do
mm) trebati ¢e znatno pribliziti primopredajnike korisniku jer je
prodornost tinh valova vrlo mala tj. svega 10 do 100 metara

» Signali visokih frekvencija ne mogu proci kroz zidove, cak ni kroz

~

krosnje stabala ili kiSne kapljice a takoder niti kroz ljudsko tijelo (prodiru
syega nekoliko mm u tijelo).

Za efikasno koristenje vrlo visokih frekvencija, trebati e postojafi
direktna veza izmedu antene i mobilnog uredaja ili loT uredagja.

Tu se pojavljuje ona Cesto spominjana fobija da ¢e antene 5G mreze
biti svuda oko nas, prakticki u svakoj sobi, na svakom stupu ulicnih
rasvjetnih tijela. To je istina, biti Ce ih puno, ali, barem u pocetnoj fazi,
uglavnom u centru gradova, Shopping centara i u poslovnim
zgradama gdje Ce postojati potreba za brzim prijenosom podataka



Prednosti 5G tehnologija

» Jedna od znacajnih prednosti 5G tehnologije, pored vrlo brzog
protoka podataka je i Cinjenica da Ce zraciti znatno manjom
snagom ..

» 7ato $to Ce biti blize korisniku i
» 7bog mogucnosti fokusiranja snopa (fazno fokusiranje EM valova)

» Dvosmjerna komunikacija .. Full duplex

4G/anfenna B (3 antenna

j \\\



5G infrastruktura

» 5G mreza Ce se oslanjati na postojecu 3G i 4G tehnologiju za
prijenos velikog broja podataka na vece udaljenosti

» Broj 5G Macro a posebno 5G Micro antena Ce rasti gotovo
eksponencijalno ali uglavnom tamo gdje postoji veliki broj
korisnika 1j. u centru gradova, poslovnim Cetvrtima, shopping
centrima,,,

Gustoca antena

» 70 3G mrezu: 4-5 antenaili baznih stanica po km?

za 4G mrezu: 8-10 antena ili baznih stanica po km?

Ocekuje se da ce gustoca antena za 5G mrezu biti
» 40-50 antena ili baznih stanica po km?

» Takoder ¢e znatno porasti broj antena u poslovnim zgradama,

» Sto je frekvencija visa to ¢e biti potreban vedi broj baznih stanica
PO km?



Integracija s 3G | 4G tehnologijom

postojeca 3G i 4G infrastruktura ce se koristiti kao osnova za
prijenos podataka na velike udaljenosti na 5G Macro stanice

5G INTEGRATION WITH 4G

Control data
(and user data)

4G CONTROL PLANE

5G USER PLANE
5G Macro 5G Macro 5G Macro

7 0 Q..

5G Small Cell 5G Small Cell




loT — Internet of Things

THE CONNECTED COMMUNITY

Smart Homes : ‘
Large Business : Hosputals

smart health
F

Remote management
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Prodornost 5§G EM valova u tijelo

mmWaves mostly absorbed in outer skin layers

Frequency, GHz
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WRC 2019, 8 November

» /5G signal, posebno ongj visih frekvencija prolazi samo kroz
povrsinski sloj koze, 2-10 mm, zavisno o frekvenciji - slika

Moguci zdravstveni problem .. Sva energija EM zracenja biti Ce
distribuirana u znatno manjem volumenu tijela pa se moze
ocCekivati da ce i zdravstveni efekti biti izrazeniji !l

Gotovo da i nema znanstvenih radova o dugorocnhom utjecaju
5G tehnologija i frekvencija na ljudsko fijelo ... Veliki problem zbog
kojeg se mnogi aktivisti a i neke vlade ozbiljno protive uvodenju
5G mrezel!



Elektfromagnetski valovi

Par rijeCi o elektromagnetskim (EM) valovima i o pojmovima kao sto su frekvencija,
valne duljine, energija, doza ozracenosti.

Od kad postaoji svijet i ziva bica na zemlji, izlozeni smo zracenjima kako iz svemira tako
I iz unutrasnjosti zemlje.

Zahvaljujuci atmosferi i magnetskom polju zemlje, zraCenje iz svemira i sunca je
relativno niskog intenziteta ali itekako prisutno.

Zracenja se opcenito dijele na visoko-energetska ili ioniziraju¢a i nisko-energetskaili
ne-ionizirgjuca zracenja.

Stetnost zracenja uglavnom ovisi o frekvenciji EM valova — valovi s visom
cijom imaju vecu energiju pa su i opasniji od onih s nizom frekvencijom.

Frekvencija se mjeri u Hertzima (Hz) §to je jedinica za broj titraja vala u sekundi. Cesto
se umjesto frekvencije koristi i valna duljina — ona je obrnuto proporcionalna

val frekvencije 1 Mega Hz (MHz) ima valnu duljinu oko 300 metara i spada u podrucje
radio valova,,, manje-vise bezopasno zracenje ..

val frekvencije 10 Giga Hz (GHz, milijardu titraja u sekundi) ima valnu duljinu od 3 cm i
spada u podrucCje mikrovalova.

Danasnji mobilni uredaji rade u frekventnom podrucju od oko 0.5 do 3 GHz dok se za
G mrezu planira koristiti raspon frekvencija od 0.5GHz do 90 GHz.



» Spekfar EM valova se proteze od vrlo dugih, metarskih valova koje koristimo u
radio industriji (od nekoliko kHz do par stotina MHz) do vrlo kratkih tzv. mikrovalova

(duliine od mm do desefak cm) pa sve do gama zraka koje imaju ekstremno
/ visoke energije i male valne duljine (1072 m).
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NON-IONIZING RADIATION IONIZING RADIATION

Traditionally perceived as harmless due to its lack of potency Can cause cellular and/or
DNA damage with

Frequency (Hz) prolonged exposure
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Computer Radio Cellphone Microwave Remote Visible Ultraviolet X-rays Gamma
60-100Hz 520 KHz-108 MHz 1.9 GHz-2.2GHz 3 GHz-30GHz control light UVA and UVB rays
5.8 GHz

SOURCE: National Institute of Enviromental Health Sciences

Vox

» Spektar EM valova se proteze od vrlo dugih, metarskih valova koje koristimo u
radio industriji (od nekoliko kHz do par stotina MHz) do vrlo kratkih tzv.
mikrovalova (duliine od mm do desetak cm) pa sve do gama zraka koje imaju
ekstremno visoke energije i male valne duljine (1012 m i nize).




Elektfromagnetski valovi

» Najopasnije, fzv. ionizirajuce zracenje je vrlo visoke
frekvencije i pocinje u podrucju ultra-ljubicastih valova te
se proteze dalje prema X i Gama zrakama.

» Opcenito je prinvacena Cinjenica da su za ljudsko zdravlje
stetna ionizirajuca zraCenja - energija tih valova ili fotona
e dovoljno visoka da razbije molekularne veze organskih
molekula.

®» Stoga izbjegavamo izlaganje npr. X ilirendgenskom i UV
zracenju... sviznamo za posljedice dugotrajnog izlaganja
UV zracenju ..

» Ali.. Koo $to c¢emo uskoro vidjeti,, nije ni mokrovalno
zracenje bas tako bezopasno kako bi nam neki to htjeli
predstaviti ..



Tehnoloski razvoj i fobije konzervativnijih medu nama

» |judisu izlazli na ulice u
praskozorje gotovo svakog
tehnoloskog napretka ..

= Parnistroj .. Veliki protesti u UK .. rasspssass

o~

» Automobil ,, vlak ,, pri brzinama
vecim od 30 km/saft ljudsko ¢ce ¥
se tijelo razletjeti | 1

= Flektrifikacija gradova .. Dovesti
ce do pomora slicnog kugi i B

2

koleri/nuklearna energija .. i“’. /y
= Nukiearna energija i naoruzanje A‘vmo* <

o
" -

vemirski letovi ..



Opasnosti tehnoloskih i inih sredstava su realne ..

» U automobilskim nesreCama godisnje u svijetu pogine 1.4 milijuna ljudi ...
» Samo u Eu oko 25 tisuca .. Tri put vise ljudi zavrsi s teskim invaliditetom ..

» zahvaljujuci edukaciji i tehnoloskom napretku u posliednjin 20tak g. broj nesreca se u Eu
smanijio za 60% !!

Radioaktivno zracenje .. pocetkom proslog stolieca mnogo je ljudi poginulo od tog
"nevidljivog” zracenja .. Kako znanstvenika tako i tehnicara, inzenjera, posebno
rudara ..

» ycestalost raka plu¢a na podrucju Labinstine ..

a su se razvijale metode detekcije i smanjivale dozvolijene/preporucne doze
.. hosio sam gotovo cijeli radni vijek dozimetre koji su mjerili kumulativhu dozu
nosti .. mjesecno se kontrolirala doza..

uvjerili viade i industriju da dim cigareta ubija milijune ljudi .. Zabranjeno reklamiranje,
uveglene oznake opasnosti i veliki porezi

Hrgna .. Slicna situacija sa sve-prisutnim secerom u hrani i picu .. 60-70% populacije u

"rgzvijlenim zemljama” je pregojazno,, govorimo o epidemiji dijabetese,
rdiovaskularnih bolesti itd.

Pred par godina je UK konacno uvela dodatni porez na Secer u hrani i gaziranom picu .. A
od 1. travnja i nasa vliada je ucinila sramezljiv ali hvale vrijedan potez u tom smjeru ..

» Edukacija, edukacija, edukacija ..



Preporucene doze zracenja od strane
The International Commission on Non-lonizing Radiation Protection

(ICNIRP)
i prihvacene od WHO

= |CNIRP ima sjedisSte u Njemackoj, u Minhenu .. Velika
grupa "ozbiljnin” znanstvenika i inzenjera ..

» Definirali su vrijednosti dozvoljenih doza EM zracenja jos
davne 1998. g.

jednosti su se bazirale samo na termalnom utjecaju
ikrovalnog zracenja na korisnika (dubinska dT< 1oC i
povrsinska dT<41°C)

Prosle su godine revidirali te vrijednosti — ali i nove su
vrijednosti prema modernim saznanjima daleko vise od

doza koje preporucaju znanstvenici .. i to oko 1000 puta
vise!!



Preporucene doze zracenja od strane ICNIRP i WHO
suU prosle godine spustene za oko 50 puta li jos uvijek jako visokell

ICNIRP)
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Preporuke ICNIRP-a iz 2019.9.

ICNIRP)

INTERNATIONAL COMMISSION ON
NON-IONIZING RADIATION PROTECTION

Basic restrictions

Parameter | Frequency | AT | Spatial Temporal | Health Reduction Reduction | General
range averaging | averaging | effect level | factor factor public

Core AT 100 kHz-
300 GHz
Local AT 100 kHz-
(Head & 6 GHz
Torso)
Local AT 100 kHz-
(Limbs) 6 GHz
Local AT >6-300
(Head & GHz
Torso, 30-300
Limbs) GHz

* WBA: whole body average

1°C  WBA*

2°C 10g

5°C  10g

5°C 4 cm?
1 cm?

30 min

6 min

6 min

6 min
6 min

4 W/kg

20 W/kg

40 W/kg

200 W/m?
400 W/m?

10

2

2

2

0.4W/kg 50 0.08 W/kg
10W/kg 10 2 W/kg
20W/kg 10 4 W/kg
100 W/m? 10 20 W/m?
200 W/m? 40 W/m?



Mnoge drzave podrzavaju ICNIRP
standarde, ukljucujucii Hrvatsku

» Nhitps://www.t.ht.hr/drustvena-odgovornost/modal-em-
antene/

Existing RF-EMF exposure limits apply to 5G

SN Europe Union:
*: b ‘The strict and safe exposure limits for electromagnetic fields recommended at EU level apply for all frequency
AR bands currently envisaged for 5G.” (European Commission, 2017).

Norway:
‘Measurements show that the total exposure from mobile and radio transmitters that we are exposed to

- - today is weak and is far below the limits for what is harmful to health. We have no reason to believe that the
introduction of 5G will change this.” (DSA, 2019)

‘..point-to-point microwave links and some other types of transmitters that have been present in the
environment for many years. ICNIRP guidelines apply up to 300 GHz, well beyond the maximum (few tens
of GHz) frequencies proposed for 5G.” (PHE, 2019)

P>~ United Kingdom:
[N

Australia:
Although the 5G mobile phone network is new, limits set in safety standards, our understanding of the

evidence of health effects and the need for more research have not changed.” (ARPANSA, 2019)

Cn e


https://www.t.ht.hr/drustvena-odgovornost/modal-em-antene/

Building Biology Standard,
Australian Medical Association

OVO SU mMNogo konzervativnije mjere bazirane na rezultatima visegodisnjin
testiranja u realnom svijetu i na rezultatima istrazivanja objektivnih znanstvenih
radova ..
preporucene su vrijednosti oko 10 tisu€a puta nize od onih koje preporuca
ICNIRP i WHO !

sigurno <0.001 mW/m? No concern: < 1uW /m2

rinjavaju¢e <0.010 mW/m? Slight concern : 1 — 1(),uW/m2
zabripjavajuce <1.000 mW/m2  Severe concern : 10 — 1000uW /m>
Jako opasno >1.000 mMW/m2  Extreme concern : > 1000 W /m?

malo z



Ne-Ozbiljnost ICNIRP-a

P 2020 RF Guidelines in brief

o e o PR » |CNIRP ocito zatvara
oCi | ne zeli vidjefi
Scientific basis rezultate tisuc¢a

znanstvenih radova koji
dokazuju upravo
iiass (hrouon suprotno tj da je EM

&%, limits from 2010 guidelines) zroéenje dugoroéno
ipak jako Stetno za
zdravlje

* Major reviews and original papers

* Only adver

heating (from ~100 kHz)
No evidence for

— cancer

— electrohypersensitivity

— infertility

— other health effects




EU izvjeSca i preporuke ..

» /animljivo je da Eu podrzava razvoj 5G mreze i u vecini svojih izvjesSca
govori o vrlo malo ili nepostojecem utjecaju EM valova na zdravlje, ..npr. u
izvjeScu iz 2015.

Opinion on Potential health effects of exposure to electromagnetic fields
(EMF)

» Kazu slijedece: Overall, the epidemiological studies on mobile phone RF
EMF exposure do not show an increased risk of brain tumours.
Furthermore, they do not indicate an increased risk for other cancers of
the head and neck region. Some studies raised questions regarding an
incregsed risk of glioma and acoustic neuroma in heavy users of mobile
phones. The results of cohort and incidence time trend studies do not
SUp ort an increased risk for glioma while the possibility of an association
acoustic heuroma remains open. Epidemiological studies do not
icate increased risk for other malignant diseases, including childhood
ancer. itd.

to je u velikoj suprotnosti s rezultatim tisuca nezavisnih znanstvenin
adova o cemu malo vise kasnije ..

iSe na:
tps://ec.europa.eu/health/scientific committees/emerging/docs/sceni
\o_041.pdf



https://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_041.pdf

Kompilacije znanstvenih radova koji govore u
stetnosti EM zracenja

® /a one koji zele saznati vise i znaju engleski .. Par dobrih linkova ..

» EMF Portal Sveucilista u Aachenu (Njemacka) na kojem mozete naci preko 31
tisu¢u znanstvenih radova i preko 6 tisu¢a sazetaka tih radova u kojima se govori
o utjecaju EM zraCenja na ljude i zivotinje. Vise na poveznici: hitps://www.emf-
portal.org/en

= BIOINITIATIVE 2012 — Nezavisna grupa znanstvenika .. Na preko 1500 stranica
kompaijlirali su rezultate 1800 nezavisnih studija THE LARGEST UNETHICAL MEDICAL
EXPERIMENT IN HUMAN HISTORY bu Ronald N. Kostoff, Ph.D., Research Affiliate,

f Public Policy, Georgia Institute of Technology .. Na preko 1000 stranica
sistermyatizirao | dokumentirao mnoge zdravstvene probleme vezane uz upotrebu
moWginih uredaja i problema s prehranom..

20/18_5G-EMF Explained final.PDF

E LARGEST UNETHICAL MEDICAL EXPERIMENT IN HUMAN HISTORY bu Ronald N.
ostoff, Ph.D., Research Affiliate, School of Public Policy, Georgia Institute of
Technology .. Na preko 1000 stranica sistematizirao i dokumentirao mnoge
zdravstvene probleme vezane uz upotrebu mobilnih uredaja i problema s
prehranom..



https://www.emf-portal.org/en

Kompilacije znanstvenih radova koji
govore u stetnosti EM zracen|a

» Dobar, relativho kratak i umjeren uvod u stetnost EMF zraCenja na Youtube je
govor Jeromy Johnsona na TEDx Berkeley kanalu
(https.//www.youtube.com/watch2v=FONEaPTu%0l ). Jeromy navodi mnogo
slucajeva ljudi koji kao i on, s vremenom razviju povecéanu osjetljivost na EM
zracenje. Osjetljivost im se poveca u tolikoj mjeri da dobiju snaznu glavobolju, pod
velikim su stresom, kod nekih se razvije finitus (stalni Sum u usima). Mnogi od

njegovihkolega su oboljeli u tolikoj mjeri da su morali napustiti posao ili su ostali

Dr. Lennart Hardell, onkolog, Svedska .. Njegov blog:
https://lennarthardellenglish.wordpress.com/

Dr.sc. Devra Lee Davis, Founder and President of Environmental Health Trust, welbsite:
https://www.phonegatealert.org/en/scientific-advisory-group

Dr. Kevin Mottus, onkolog, California
Agresivniji pristup imaju teoretiCari zavjere kao npr

= Max Igan,, David Icke, itd.


https://www.youtube.com/watch%3Fv=F0NEaPTu9oI
https://www.emfanalysis.com/
https://lennarthardellenglish.wordpress.com/
https://www.phonegatealert.org/en/scientific-advisory-group

Kolika je stvarna izlozenost populacije od
3G, 4G i buducih 5G mreza?

» 3G i 4G Bazne stanice i njihove antene

®» Antene su obicno snage do 200 W i njihovo je
zracenje najcesce usmjereno u horizontalnom
smjeru i intenzitet opada s kvadratom
udaljenosti ..

» /racenje takvih antena je opasno ako se
nalazimo u podrucju samog snopa i Na maloj
udaljenosti tj na 50 do 100 metara .. Na vecim
udaljengstima intenzitet zraCenja je vrlo nizak ..

takve antene postavljene na krovu
zgrgda, zracenje prema dolje tj. prema
stagnarima u zgradi je minimalno ..

acenje antena je opasno za ptice, insekte ..

Ptice selice se Cesto u velikom broju sakupljaju
na tim tornjevima,, neke umiru od sudara, neke
od zracenja, neke zato sto se do iznemoglosti
vrte oko crvenih svjetala na vrhu tih tornjeva..




Kolika je stvarna izlozenost populacije od 3G, 4G |
buducih 5G mreza?

Azimuth (Horizontal)

= E|evation (Vertical)

» Tu razlikujemo zracenje koje dolazi od strane:
® Baznih stanica i njihovih antena i

» /racenje samih mobilnih uredaja i rautera

4 /racenje 3G i 4G antena je u velikoj mjeri usmjereno pov

horizon’royoj oS ...

Q Antenna Downtilt Angle Beam *‘“

‘J ____________ (Adt)
B =

|< Distance >|



Kolika je stvarna izlozenost populacije od 5G mrezae

5G antene su Nna puno Manjim & MIMO BEAMFORMING

udaljenostima pa je potrebna
znatno niza snaga odasiljaca Elovation (Vertical)

Beamforming

.)" .

od svega 10-tak Wafi Ny
Posebnom tehnikom faznog S —=li=22 f.l=

pomaka zracenje 5G antena
je usmjereno prema
individuglnom korisniku .. Na
Cin dodatno stedi
energija odasiljaca i minimizira
ozracenost okoline ..

>

' L4
SNy
Y J 7 7 4

. (Multiple beams)



Ptice selice stradavaju u velikom broju na
stupovima telekomunikacijskih tornjeva

®» racuna se da od sudara i
zracenja antena samo U SAD |
Kandi pogine desetak milijuna
ptica godisnje ..

= npr. dr.sc. Travis Longocorn,
University of Southern California:
https://www.youtube.com/watc
hev=yWiIr UEWOIY ili jedan od
njegovih znanstvenih radova:
https://journals.plos.org/plosone/
afticle2id=10.1371/journal.pone.0
34025

& - News - Science

Electromagnetic radiation from power
lines and phone masts poses 'credible’
threat to wildlife, report finds

2 A A
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By Sarah Knapton, sCIENCE EDITOR
MAY 2018 - 12:01AM



https://www.youtube.com/watch%3Fv=uWlr_UEWOiY
https://journals.plos.org/plosone/article%3Fid=10.1371/journal.pone.0034025

Dosadasnje studije o utjecaju EM zracenja ukazuju na znacajan
utjecaj na kolonije pcela ..
ZakljuCak Eu izviesca je da su studije nepotpune i da je prerano donositi
zakljuCak ... tesko je odvojiti utjiecaj EM zraCenja od ostalih faktora kao sto
su zagadenje okolisa pesticidima, insekticidimaisl. !

» /a one koje zanima ova tematika mogu
pogledati npr. ove radove:

hitps://europepmc.org/article/omc/pm
c6563664

hTTDs://www.Véfure.com/arﬂcles/s41 598
_019-56948-0f

hitps://evropepmc.org/article/med/30
682608

http://edition.cnn.com/2010/WORLD/e
urooé/Oé/C%O/bee.decIine.mobile.ohone
s/index.html

s://iournals.plos.org/plosone/article
Aig=10.1371/journal.pone.02234614

ps://agris.fao.org/agris-

N

rch/search.do¢recordID=US20192000 ¢

ble scientfific literature on
e FrArA EANAC A FAA rAATA


https://europepmc.org/article/pmc/pmc6563664
https://www.nature.com/articles/s41598-019-56948-0
https://europepmc.org/article/med/30682608
http://edition.cnn.com/2010/WORLD/europe/06/30/bee.decline.mobile.phones/index.html
https://journals.plos.org/plosone/article%3Fid=10.1371/journal.pone.0223614
https://agris.fao.org/agris-search/search.do%3FrecordID=US201900069192

Dosadasnje studije o utjecaju EM zracenja ukazuju na znacajan
utjecqj na kolonije pcela ..

» Slican je zakljucak | jos jedne manje studije:

Sham or reasons for concern? The influences of electromagnetic fis
honeybees, 2010.

= Reliable scientific literature on effects from EMF in the radio
frequency range (30 KHz-300 GHz) is completely lacking. This
means that no conclusions can be drawn on effects from
the ingfeasing use of wireless communication technologies.
We can also not conclude anything on the suggestion that
EMF/might cause or conftribute to colony losses, though it

s likely not be a major cause of it. In any case, further
egearch is necessary to gain more understanding of

ssible harmful effects of EMF on honeybees. We hope

t our recommendations can be of help in further studies

na: hitps://www.wur.nl/upload mm/b/4/0/15902a36-cé6cb6-472d-98f5-
bccad50a Sham%200r%20reasons%20for%20concern.pdf



https://www.wur.nl/upload_mm/b/4/0/15902a36-c6c6-472d-98f5-2c51bccad50a_Sham%2520or%2520reasons%2520for%2520concern.pdf

Moderne 4G i 5G antene se skrivaju od oka javnosti na razno
razne, mastovite ali i ne bas uvijek elegantne nacine
(Primjer iz Arizone i Texasq)




Umjetna, od plastike napraviljena stabla koriste se kao
noseci stupovi 3G i 4G antena

COOL RECEPTION
5G CELL TOWERS CAUSE CONTROVERSY ACROSS STATE

YTEF-PM ‘Wamln ;




Plasticna palma s "modernom dekoracijom’
.. Trazili ste dobilli ste ..




Mini and Macro billboard sites

Billboards offer a great place to hide a cellular site. Technology advances
even made it possible to conceal RF equipment and antennas in a mini-
billboard.
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Cellular tower on a mosque

It is not easy to see that there are cellular antennas on the roof of this
mosque, hidden within in the mini minarets.
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Windmill cellular tower

To ensure that Langebaan's landscape maintains is quaint look, Vodacom
placed a cellular tower in a windmill.
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- Kad su poceli postavljati skelu, mislili smo da e sredivati fasadu. No, ubrzo je na krov do3la nekakva
konstrukcija u obliku velikog dimnjaka, a naposljetku smo shvatili da je unutar te konstrukcije bazna
stanica! - rekao nam je Milan Grbac, stanovnik KoZinskog prilaza na Plovaniji. Na privatnoj kuci preko

puta zgrade u kojoj Zivi sa svojom Zenomlvanom i djecom pro3log je mjeseca niknula jos jedna bazna
stanica domaceg teleoperatera.



petak, 24. kolovoza 2018.

Nakon 5 godina, antene na zagrebackim Vrbanima ponovno aktivne

Izborili smo se protiv antena, a sad ih evo opet

Shopping centar Point 2013. je maknuo sa svog krova repetitore jer su se gradani bunili, a ovog su se tjedna antene su se opet
postavljale

Kad je Shopping centar Point prije pet godina ugasio bazne stanice za pojacavanje mobilnog signala na svom krovu, gradani kvarta
Vrbani Il mislili su da je njihova bitka s antenama i njihovim opasnim zracenjem napokon zavrsila. No prije dva dana kamioni su se
uparkirali pred Point s novim antenama, a uskoro su uslijedili i radovi na krovu.

Prema GUP-u ne moze

- Opet su poceli radovi postavljanja novih antenskih prihvata koji su ovog puta kamuflirani u obliku dimnjaka - rekao je zastupnik
u Gradskoj skupstini Renato Petek dodavsi da su stare antene, koje su proteklih pet godina stajale iskljucene, uklonjene. Razlog
protivljenju radova, kaze Petek, jest to sto oni u nekoliko tocaka krse zagrebacki Generalni urbanisticki plan (GUP). Antene koje
ce se postaviti, kaze, samo su 150 metara od skole i vrtica, a prema GUP-u ne bi smjele biti u zoni socijalnih i obrazovnih
ustanova. Takoder, kako kaze, prema odredbama te se antene smiju postaviti samo na visini od 12 metara visoj od svih objekata u
krugu od 100 metara, sto u ovom slucaju nikako ne vrijedi. - Grad mora reagirati na ovo tako da provjeri sukladnost glavnog
projekta radova s GUP-om i, ako projekt ne udovoljava, pokrenuti inspekciju - rekao je.

Napad na zdravlje

No, kako kaze Gordan Ciglar iz Gradskog ureda za prostorno uredenje, izgradnju grada, graditeljstvo, komunalne poslove i
promet, takvo Sto nije u njihovoj nadleznosti. - Ne provjeravamo je li glavni projekt u skladu s GUP-om, to radi samo glavni
projektant. Ako netko primijeti da se gradi u suprotnosti s GUP-om, slobodan je pozvati gradevinsku inspekciju - rekao je Ciglar. A
da su gradani uplaseni zbog antena, istaknuo je Zdravko Andel, predsjednik Hrvatske udruge za zastitu od elektromagnetskog
zracenja, koji kao sredstvo borbe protiv antena ne iskljucuje ni prosvjed. - Stanari Vrbana vrlo su uznemireni. Mislili smo da smo
se rijesili antena prije pet godina, kad su ih prvi put postavili bez nase suglasnosti, a sad se ponovno moramo boriti. Dozivljavamo
ovo kao napad na nase zdravlje - rekao je Andel. |z uprave Pointa na nase su pitanje o postavljanju novih baznih stanica na svoj
krov samo kratko odgovorili kako nemaju komentara.

Izvor: Vecernji list



Kolika je stvarna izlozenost populacije od 3G, 4G |
buducih 5G mreza?

» Nazalost .. Teleoperateri koriste svoje misice i guraju antene .. Kako u svijetu tako i
kod nas ...

» | hitps://zadarski.slobodnadalmacija.hr/zadar/4-kantuna/susjiedi-kako-su-je-stavili-nek-
[e-i-maknu-viasnik-kuce-zasto-sam-je-postavio-moja-je-stvar-a-oni-nek-se-bune-
587660

https://empzdravlie.blogspot.com/2016/07 /zagreb-bazna-stanica-na-krovu.html

"Na krovu poslovne zgrade DTS-a u Dubrovniku nalazi se pet baznih stanica u
visinskoj razini s balkonima stanova u zgradi na adresi Dr. A. StarCevica 20, na
horizont@glnoj udaljenosti od oko 20 metara. Prvi susjed je iznenada umro (oko 45
od tumora na mozgu, a susjeda (oko 50 godina) iz drugog stana dobila je
ni udar. Na zahtjev stanara obavljena su snimanja zracenja u stanovima, za

susjedne zgrade zracne udaljenosti 100 metara od njezina balkona
stavljena bazna stanica jednog operatera i poziva: "Ocajna sam zbog toga. Sto
je Cinitig"

s://dnevnik.hr/vijesti/hrvatska/zracenja-baznih-stanica-gradjani-se-osje caju-
ocno-pred-teleoperaterima---468060.ntm|

\



https://zadarski.slobodnadalmacija.hr/zadar/4-kantuna/susjedi-kako-su-je-stavili-nek-je-i-maknu-vlasnik-kuce-zasto-sam-je-postavio-moja-je-stvar-a-oni-nek-se-bune-587660
https://empzdravlje.blogspot.com/2016/07/zagreb-bazna-stanica-na-krovu.html
http://dnevnik.hr/vijesti/hrvatska/nije-istina-da-odasiljac-zraci-previse-imamo-sve-dozvole-nema-opasnosti---290391.html
https://dnevnik.hr/vijesti/hrvatska/zracenja-baznih-stanica-gradjani-se-osjecaju-nemocno-pred-teleoperaterima---468060.html
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A vrlo cesto ih | ne skrivajull

Wireless wake-up call | Jeromy Johnson | TEDxBerkeley

Distributed Cell Antennas Are Placed Every Few Blocks




A vrlo Ccesto ih i ne skrivajull

Cell Towers - 5G Wireless - Cell Phone Health Warning! |

Na parkiralistu ovog Soping centra izmjeren je nivo od 600 do 200
MW /m2 sto je prema preporuci znanstvenika




Jedan od snaznijih izvor EM zracCenja su i daljinski Citaci
potrosnje strujel!

Wireless wake-up call | Jeromy Johnson | TEDxBerkeley

The Problem with Wireless Smart Meters

Berkeley

» iIndependently organized TED event




Kad bi nase oko reagiralo na EM valove iz mikrovalnog
podrucCja svijet oko nas bi izgledao oftprilike ovako
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Pored zemaljskin antena imamo i jako
puno komunikacijskih satelita

» /godna aplikacja .. Architecture of Radio ..

» Prikazuje u realnom vremenu sve zemaljske antene u vasoj
okolici i satelite na nebu iznad vas ..
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Vierovali ili ne ali rezultati znanstvenih radova su cesto
varljivi a neki znanstvenici oCito jako korumpirani i

neiskreni

Non-industry studies Mtudies
“ ’

HARMFUL “ w_& HARMFUL
EFFECT: EFFECT:

Data Compiled by Dr. Henry Lai, University of Washington



Vierovali ili ne ali rezultati znanstvenih radova su cesto
varljivi a neki znanstvenici oCito jako korumpirani i
neiskreni

» Nazalost, mnogi se znanstvenici priklanjaju "snaznijim” stranama i ne
zele pogledati istini u oCi ..

» Unatoc fisucama znanstvenih radova koji dokazuju Stetnost
mikrovalnog zracenja na ljudsko zdravlje oni i dalje "stavljaju glavu u
pijesak’ i ne zele priznati oCite Cinjenice tako da:

»/ orovode testove s EM zraCenjem u vrlo kratkom periodu .. Par sati ili samo
par fiedana ozracivanja (npr. Tablica 16 u EU izvjeScu, Opinion on
Potential health effects of exposure to electromagnetic fields, 2015.)

® jzaberu znanstvene radove koji tvrde suprotno ..
Neki su znanstvenici sistematizirali rad takvih tijela .. Slijededci slide, a

Mnogi su lijecnici, znanstvenici i inzenjeri napisale apele viadama i
svjetskim organizacijama .. Poveznice dolje u tekstu



Neurol Sci
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ORIGINAL ARTICLE

Mobile phone use and risk of brain tumours: a systematic review
of association between study quality, source of funding,

and research outcomes

Manya Prasad’ - Prachi Kathuria® - Pallavi Nair® - Amit Kumar” -

Kameshwar Prasad?

Received: 28 July 2016/ Accepted: 10 February 2017
@ Springer-Verlag ltalia 2017

Abstract Mobile phones emit electromagnetic radiations
that are classified as possibly carcinogenic to humans. Evi-
dence for increased risk for brain tumours accumulated in
parallel by epidemiologic investigations remains controver-
sial. This paper aims to investigate whether methodological
quality of studies and source of funding can explain the
variation in results. PubMed and Cochrane CENTRAL
searches were conducted from 1966 to December 2016,
which was supplemented with relevant articles identified in
the references. Twenty-two case control studies were
included for systematic review. Meta-analysis of 14 case-
control studies showed practically no increase in risk of
brain tumour [OR 1.03 (95% CI 0.92-1.14)). However, for
mobile phone use of 10 years or longer (or >1640 h), the
overall result of the meta-analysis showed a significant 1.33

Electronic supplementary material The online version of this

times increase in risk. The summary estimate of government
funded as well as phone industry funded studies showed
1.07 times increase in odds which was not significant, while
mixed funded studies did not show any increase in risk of
brain tumour. Metaregression analysis indicated that the
association was significantly associated with methodological
study quality (p < 0.019, 95% CI 0.009-0.09). Relationship
between source of funding and log OR for each study was
not statistically significant (p < 0.32, 95% CI 0.036-0.010).
We found evidence linking mobile phone use and risk of
brain tumours especially in long-term users (=10 years).
Studies with higher quality showed a trend towards high risk
of brain tumour, while lower quality showed a trend towards
lower risk/protection.

Keywords Mobile phones - Risk - Brain tumour -
Metaregression - Meta-analysis



Apeli znanstvenika i lijecnika

Otvorni apel znanstvenika, lijecnika, organizacija i gradana svjetskim
organizacijoma kao UN, WHO, vijecu EU i viadam svih zemalja u kojem
mole da se hitno zaustavi instalacija 5G mreza jer ¢e njihova primjena
znatno povecati zracenje i izlozenost pucanstva EM valovima koje se
pokazalo kao izuzetno stetno za ljude i opcenito floru i faunu na zemlji
(hitps://www.5gspaceappeal.org ), ovaj apel iz 2020.g. vec ima preko
200 tisuca poftpisnika iz cijelog svijetaq,

Apel EMF znanstvenika i strucnjaka iz 2019.g.
https://www.emfscientist.org/index.php/emf-scientist-appeal

Apel/f{jednice lijecnika iz 2018.9. vijecu Eu ..
hitp//www.isde.org/5G_appeal.pdf

Ael ljeCnika iz 2012.g. u kojem kazu da EM zraCenje predstavija ozbiljnu
prijetnju zdravlju ljudi i da je krajnje vrijeme da se zracenje ogranici na
Nogo nize vrijednosti od do sad preporucenih vrijednosti (npr na
ttps://www.radiationresearch.org/articles/international-doctors-
appeal-2012/ )

Sistemaitski su svi dosadasnji apeli dati na poveznici ..

ttp://www.apdr.info/electrocontaminacion/Documentos/Declaraci%F
Ans/declord’rions.pdf

\\



https://www.5gspaceappeal.org/
https://www.emfscientist.org/index.php/emf-scientist-appeal
http://www.isde.org/5G_appeal.pdf
https://www.radiationresearch.org/articles/international-doctors-appeal-2012/
http://www.apdr.info/electrocontaminacion/Documentos/Declaraci%25F3ns/declarations.pdf

Rezultati mjerenja intenziteta zracenja

» Slijedecih nekoliko slika i rezultata su iz znanstvenih radova:

» FElectromagnetic Radiation Due to Cellular, Wi-Fi and

Bluetooth Technologies: How Safe Are We? Naren et al.,
IEEE Access, Jan 2020. DOI: 10.1109/ACCESS.2020.2976434

Mobile phones, cordless phones and the risk for brain
tumours, LENNART HARDELL and MICHAEL CARLBERG,
INTERNATIONAL JOURNAL OF ONCOLOGY 35: 5-17, 2009

lzvori slika koje sam koristio vide se na samim slikama




Najsnaznije zracenje dolazi od samih mobilnih uredagja !

» Moderni mobilni telefoni
imaju Citav niz ugradenih

Mini USB Flash LED
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Ovisnost infenziteta zracenja mobilnog uredagja o
udaljenosti od uredagja

~5
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(b) EMR results pertaining to data streaming on 3G/4G networks.




Moderne bloetooth slusalice je bolje izbjegavati jer je njihova
anftena jako blizu usnog kanala i ozbiljan je izvor zracenjal

Bluetooth slusalice koje pokrivaju cijelo uho zrace 10-100 puta
manje

PET Polymer Diaphragm | l

Ceramic
Bluetooth
Antenna

Brass Stabilizer

Noise Reduction Microphone



Uobicajena pozicija antena na ekranu prijenosnog racunala
.. relativno mala doza zracenja zbog udaljenosti ..

Ako koristite prijenosno racunalo, bolje je drzati ga na stolu
umjesto u krilu (termicki i EM efekti) | koristiti zicanu vezu
umjesto Wi-Fi internetske veze

Laptop Wi-Fi
Antenna




Ovisnost intfenziteta zracenja mobilnog uredaja izmedu
rautera | laptopa il smartphona

100000 5 | | |
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—e— Laptop
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0 50 100 150 200 250 300

Device connected to Wi-Fi Router PED (uW/m”?)
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W EMR results pertaining to a smartphone/laptop connected to a
I-Fi router.




O\/| SN OS‘I‘ ” TABLE 5. Experimental setup for bluetooth speaker. OJO |Zm e d U
Bluetooth Speaker

Bluetooth
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FIGURE 7. EMR results pertaining to Bluetooth speaker.




Ozracenost
pojedinih dijelova
tijela pri koristenju

modernih bluetooth
slusalica

FIGURE 11. EMR readings at different points of in a collective exposure
scenario (in uW/m?2).



. >
Ozracenost . y/

pojedinih dijelova %
4500 1 fZLH 7500

tijela pri koristenju

modernih bluetooth T A T e
slusalico - 3
50 6
850 7 8 75
30 — 9
10 7

FIGURE 8. EMR readings on different parts of the body while wearing
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Kad je izlozenost najveca?

Korisnici koji su daleko od odasiljaCa su zapravo izloZeni znatno vecem zracCenju jer mobilni
uredaj mora zraciti znatno ve¢om snagom kad je korisnik daleko od odasSiljaca ..

ad vidite na ekranu mobitela samo jednu ili dvije crtice, kao dolje na slici, onda mobitel zraci
znatno vecom snagom i pametno je da ga drzite Sto dalje od sebe i to posebno od glave i svojih
dZepova .. malo Sale .. oni hrabrije ga mogu koristiti za zagrijavanje ruku ©!

Reception
quality Foor

=] .. Il. II..
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Pozadinsko mikrovalno zraCenje ne PeCinama u Rijeci |
zracenje mikrovalne pecnice - iako su vrata zasticena
metalnim slojem zracenje je daleko vise od
dozvolienog na 50 do 80 cm od vratiju!
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UobiCajeni simptomi ozraCcenosti s prevelikom dozom
EM valova

Pocetni simptomi

®» Uznemirenost, nesanica

» Glavobolja

® /vonjenje u usSima - tinitus

mor, Stres

Gubitak pamcenja i fokusiranog razmisljanja (brain fog)

Ozbiljniji poremecaji

» Porast karcinoma glave kod onih koji godinama intenzivho
koriste mobilne uredaje

» Porast raka testisa kod muskaraca koji drze mobilne uredaje u
dzepu i
» Raka dojki kod zena koje drze mobilne uredaje u grudnjaku



U ovoj studiji su na
preko 1500 stranic

rezimirani znacajnijii

znanstveni radovi
na femu utjecaj EM
vialova na ljudsko
zdravlje ..

Biolnitiative 2012

A Rationale for Biologically-based
Exposure Standards for Low-Intensity
Electromagnetic Radiation

Biolnitiative Working Group 2012
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BIOINITIATIVE 2012 — na preko 1500 stranice nezavissni
sfrucnjaci i znanstvenici zakljuCuju

Iz rezultata 1800 nezavisnih studija vidljivo je da izlozenost vecoj
dozi EM zracenja moze dovesti do:

» Abnormalne transkripcije gena

Ostecenja jednostruke i dvostruke DNA spirale
Smanjeni kapacitet reparacije DNA maticnih stanica
manjenje broja radikala u tijelu

NeurotoksiCnost kod ljudi i zivotinja

Porast raka glave, testisa, dojke i uglavnom bilo kojeg organa
koji je bio izlozen vecCoj dozi EM zracenja

Morfologija i pokretljivost sperme .. raCcuna se da je kod novih
generacija pokretljivost sperme reduciran na oko 30% u
odnosu na pokretljivost sperme njihovih djedova

Plodnost mladih narastaja je na ozbiljnoj silaznoj putanji
Poveznica .. https.//bioinitiative.org/conclusions



https://bioinitiative.org/conclusions

Porast karcinoma glave u Svedskoj u posliednjih
dvadesetak godina

12 ® Observed
. 10 | Lo !
Iz znanstvenog rada: Ho”
Mobile phones, cordless § | et
phones and the risk for brain 2
tumours, LENNART HARDELL F
and MICHAEL CARLBERG, s
INTERNATIONAL JOURNAL OF 5
ONCOLOGY 35: 5-17, 2009 2
2
1%97 1999 2001 2003 2005 2007 2009 201 2013

Figure 1. Joinpoint regression analysis of number of patients per 100,000 inhabitants
according to the Swedish National Inpatient Register for both genders combined, all ages during
1998-2013 diagnosed with D43 = tumour of unknown type in the brain or CNS [27]. * Indicates
statistically significant trend.




Porast karcinoma glave u New Yorku u posljednjin
cetrdeset godina
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ICEMS:

The International Commission for Electromagnetic Safety

Libeary Vol 3

Omcol

NON-THERMAL EFFECTS AND
MECHANISMS OF INTERACTION
BETWEEN ELECTROMAGNETIC
FIELDS AND LIVING MATTER

An ICEMS Monograph

Fdaed by
Livio Giulians and Morando Soffritti

2010

Luwopoan Assrmad of Oncology Bur J Oncol, « Libenry Vol

Natwooal lsaztste for B¢ Stady and Costrod of Cancer and
Emvwosmmental Discases “Hemandno Nasnars s ™
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Provocation study using heart rate variability
shows microwave radiation from 2.4 GHz cordless
phone affects autonomic nervous system

Magda Havas, Jeffrey Marrongelle, Bemard Pollner, Elizabeth Kelley,

Camilla R.G. Rees, and Lisa Tully

Abstract

Aim: The effect of pulsed (100 Hz) macrowave (MW) radiation on beart rate
ariability (IIR\ ) was tested in a double blind s I\ d\ \lalcriuls and Methods:

l\\ ety -live subpects in Colorado between IP l 710 79 completed an

clectn )h [\ cns |l| vity l!ll\lql stionnaire \!t T e r!m; their orthostatic

MRV e did o pitoring « .xum. nancosocation study

This is the ﬁrst study that documents
immediate and dramatic changes in both
heart rate and heart rate variability
associated with microwave exposure at levels

well below federal guidelines in Canada and
the United States.




» Additional material is

published caline only. Te view

please visit the journal online
(ht1p:¥dx.doi.org/10.1136/
cemed-2013-101754).

For numbered affiliations see
end of article.

Correspondence to

Dr Gaélle Coureau, Université
Bordeaux Segalen, ISPED,
Equipe Santé Travail
Emironnement, 146 rue Léo
Saignat, 33076 Berdeaux,
Cecex, France;
gaelle.coureav@isped.
u-bordeaux2.ir

Received 23 July 2013
Revised 7 Ageil 2014
Accepted 15 Aprl 2014

Downloaded from oem. bmj com on May 11, 2014 Pubhshed by group bm] com

ORIGINAL ARTICLE

invironment

Mobile phone use and brain tumours in the CERENAT

case-control study

Gaglle Coureau, "23 Ghislaine Bouvier, "2 pierre Leballly,4 >% pascale Fabbro- -Peray,”
Karen Leffondre,® Jean-Sebastien Guillamo,’ Hugues Loiseau, '

Anne Gruber,’

7.8

Simone Mathoulin-Pélissier,? Roger Salamon,* Isabelle Baldi'

ABSTRACT

The carcinegenic effect of radiofrequency electromagnetic
fields in humans remains controversial. However, it has
been suggested that they could be involved in the
aetiology of some types of brain tumours.

Objectives The objective was to analyse the
assodation between mobile phone exposure and primary
central nervous system tumours {glicmas and
meningiomas) in adults.

Methods CERENAT is a multicenter case-control study
carried out in four areas in France in 2004-2006. Data
about mobile phone use were collected through &
detailed questionnaire delivered in a face-to-face
manner. Conditional logistic regression for matched sets
was used to estimate adjusted ORs and 95% Cls.
Results A total of 253 gliomas, 194 meningiomas and
892 matched controls selected from the local electoral
rolls were analysed. No association with brain tumours
was observed when comparing regular mobile phone
users with non-users {OR=1.24; 95% Cl 0.86 to 1.77
for gliomas, OR=0.90; 95% Cl 0.61 to 1.34 for
meningiomas). However, the positive association was
statistically significant in the heaviest users when
considering life-long cumulative duration (=896 h,
OR=2.89; 95% CI 1.41 to 5.93 for gliomas; OR=2.57;
95% €I 1.02 to 6.44 for meningicmas) and number of
calls for gliomas (=18 360 calls, OR=2.10, 95% Cl
1.03 to £.31). Risks were higher for gliomas, temporal
tumours, occupational and urban mabile phone use.
Conclusions These additional data support previous
findings concerning a possible association between
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What this paper adds

» The potential association between mobile
phone use and brain tumour remains
controversial, and original data have mostly
been provided by studies performed in Sweden
and the international Interphone study.

» Some studies suggest that long-term (over
10 years) mobile phone use increases the risk
of gliomas, and especially of those with
temporal location.

» This analysis highlights a positive association
between heavy use of mobile phone and brain
tumour, considering life-long cumulative
duration and number of calls.

» Risks were higher for gliomas, temporal tumours,
occupational and urban mobile phone use.

» This study provides additional data supporting
a possible association between heavy mobile
phone use and brain tumours.

controversial. In vitro studies have explored various
hypotheses including genotoxicity, cell prolifer-
ation, apoptosis, gene expression and dlrect effect
on proteins, but there is still no consensus.’ Owing
to direct contact with the head during communica-
tions, the potential association between brain
tumours and mobile phone use has become a fore-
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PlAacticna nalma ¢ "maondarnam Adekaraciionm?

Effects of the Action of Microwave-Frequency Electromagnetic
Radiation on the Spike Activity of Neurons in the Supraoptic
Nucleus of the Hypothalamus in Rats

S. M. Minasyan, G. Yu. Grigoryan, S. G. Saakyan,
A. A. AKhumyan, and V. P. Kalantaryan

Translated from Rossiiskis Fiziologicheskit Zhurnal imeni I. M. Sechenova, Vol 91, No. 12, pp. 13981406,
December, 2008, Oniginal article submitted May 24, 2005, revised version received August 10, 2005

Acute expeniments on white rats anesthetized with Nembutal (40 mg/kg. 1.p.) were performed with extra-
cellular recording and analysis of background spike activity from neurons in the supraoptic nucheus of the
hypothalamus after exposure to clectromagnetic radiation in the mallimeter range. The distnbution of neu-
rons was determined in terms of the degree of regulanty, the nature of the dynamics of neural streams, and
the modalities of histograms of interspike ntervals: the mean neuron spike frequency was calculated,
along with the cocfficient of vanation of interspike intervals. These studics demonstrated changes in the
background spike activity, predominantly affecting the internal structure of the spike streams recorded
The major changes were in the duration of interspike intervals and the degree of regulanty of spike activ-
ity. Statistically significant changes in the mean spike frequencics of neuron populations in individual fre-
quency ranges were also seen

KEY WORDS: hypothalamen, supraoptc sockous, clectromagnetic radiation. speke activity
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Mobile phones and head tumours. The
discrepancies in cause-effect relationships in the
epidemiological studies - how do they arise?

Angelo G Levis', Nadia Minicuci’, Paolo Ricc®, Valerio Gennaro* and Spiridione Garbisa'™

Abstract

Background: Whether or not there is a relationship between use of mobile phones (analogue and digital cellulars,
and cordless) and head tumour risk (brain tumours, acoustic neuromas, and salivary gland tumours) is still a matter

of debate; progress requires a critical analysis of the methodological elements necessary for an impartial evaluation
of contradictory studies.

Methods: A close examination of the protocols and results from all case-control and cohort studies, pooled- and
meta-analyses on head tumour risk for mobile phone users was carried out, and for each study the elements
necessary for evaluating its reliability were identified. In addition, new meta-analyses of the literature data were
undertaken. These were limited to subjects with mobile phone latency time compatible with the progression of
the examined tumours, and with analysis of the laterality of head tumour localisation corresponding to the
habitual laterality of mobile phone use.

Results: Blind protocols, free from errors, bias, and financial conditioning factors, give positive results that reveal a
cause-effect relationship between long-term mobile phone use or latency and statistically significant increase of
ipsilateral head tumour risk, with biological plausibility. Non-blind protocols, which instead are affected by errors,
bias, and financial conditioning factors, give negative results with systematic underestimate of such risk. However,
also in these studies a statistically significant increase in risk of ipsilateral head tumours is quite common after
more than 10 years of mobile phone use or latency| The meta-analyses, our included, examining only data on
ipsilateral tumours in subjects using mobile phones since or for at least 10 years, show large and statistically
significant increases in risk of ipsilateral brain gliomas and acoustic neuromas.

Conclusions: Our analysis of the literature studies and of the results from meta-analyses of the significant data
alone shows an almost doubling of the risk of head tumours induced by long-term mobile phone use or latency.
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Mobile phone radiation causes brain tumors and should be
classified as a probable human carcinogen (2A) (Review)

L.LLOYD MORGAN', ANTHONY B. MILLER?, ANNIE SASCO® and DEVRA LEE DAVIS'

'Environmental Health Trust, Teton Village, WY 83025, USA; Dalla Lana School of
Public Health, University of Toronto, Toronto, ON M4N 3P7, Canada; *INSERM, ISPED,
Centre INSERM U897-Epidémiologie-Biostatistique, F-33000 Bordeaux, France

Received December 27, 2014; Accepted February 5, 2015

DOI: 10.3892/1j0.2015.2908

Abstract. Quickly changing technologies and intensive uses
of radiofrequency electromagnetic field (RF-EMF)-emitting
phones pose a challenge to public health. Mobile phone users
and uses and exposures to other wireless transmitting devices
(WTDs) have increased in the past few years. We consider that
CERENAT, a French national study, provides an important
addition to the literature evaluating the use of mobile phones
and risk of brain tumors. The CERENAT finding of increased
risk of glioma is consistent with studies that evaluated use of
mobile phones for a decade or longer and corroborate those
that have shown a risk of meningioma from mobile phone
use. In CERENAT, exposure to RF-EMF from digitally
enhanced cordless telephones (DECTSs), used by over half
the population of France during the period of this study, was
not evaluated. If exposures to DECT phones could have been
taken into account, the risks of glioma from mobile phone
use in CERENAT are likely to be higher than published. We
conclude that radiofrequency fields should be classified as a
Group 2A "probable’ human carcinogen under the criteria used
by the International Agency for Research on Cancer (Lyon,
France). Additional data should be gathered on exposures to
mobile and cordless phones, other WTDs, mobile phone base
stations and Wi-Fi routers to evaluate their impact on public
health. We advise that the as low as reasonable achievable
(ALARA) principle be adopted for uses of this technology,
while a major cross-disciplinary effort is generated to train
researchers in bioelectromagnetics and provide monitoring of
potential health impacts of RF-EMF.

Contents

1. Introduction

2. The CERENAT study

3. Underestimation of risk of glioma in CERENAT

and INTERPHONE

Meningioma elevated risk in CERENAT

Evidence that electromagnetic radiation can act both as
an initiator and a promoter of tumors

Discussion

Conclusions
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g

1. Introduction

In a world where the growth of mobile phone use and other
wireless transmitting devices (WTDs) is without precedence,
the issue of brain cancer and radiation from mobile phones
has received considerable attention in the research community
and by the general public. Occupational studies and studies
of atomic bomb survivors indicate that the latency for brain
cancer could be as long as three decades or more. The first
reports on case-control studies published on this association
in the 1990s lacked sufficient power to find an effect, because
they studied persons who had used early technology (1 and
2G) phones for relatively limited periods of time (1-4). The
definition of ‘regular use’ (at least once a week, for 6 months
or more) during a period of rapidly increasing mobile phone

P PO T . . £ T 2L L



Koje su posliedice..

Israel has national institute on non-ionizing
radiation

* No Wi-Fi in kindergarten

* Prefer wired over wireless in
schools

* All phones come with headsets
and information about safety

* No advertising with children




Koje su posliedice..

Belgium Law Implemented 2014

* No phones designed or sold * Children’s mobile phones may
for children under age 7 no longer be sqld. Besides

e All handset Id with this, the specific absorption
headasr;tsse > Sola Wi rate (SAR) has to be listed for

, , every mobile phone at the

. Safgltybllnformahon Readily point of sale.
et | « As of 1 March 2014, the sale

* SAR publicly accessible of mobile phones that have
wherever mobile phones are been specially manufactured
sold as well as on the Internet for young children (under 7s)

will be prohibited.




Koje su posliedice..

India

2012 Exposure Limits lowered to 1/10 of ICNIRP SAR labeling mandated on
phones.

« Official Guidelines For Cell Phone Use
« Use Headsets or Speakerphones

« Limit cell use and choose landlines

* Increase distance from devices

EMF Webpage of Ministry of Communications and Information Technology
educates the public to reduce cell phone radiation exposure in detail.

2013: Indian Supreme Court upheld Rajasthan State Court decision to remove all
cell towers from the vicinity of schools, hospitals and playgrounds because of
radiation “hazardous to life.”




Koje su posliedice..

Israel has national institute on non-ionizing
radiation

* No Wi-Fi in kindergarten

* Prefer wired over wireless in
schools

* All phones come with headsets
and information about safety

* No advertising with children




Kako se zastiti od EM zracenjae

Koristite svjetlovode u domacinstvima i Skolama .. iskljuCite Wi-Fi router
PO NoCi .. posebno u djecjim sobama ..

» koristiti ziCane slusalice ..

bluetooth slusalice koje pokrivaju cijelo uho — one zraCe znatno manje
od mini bluetooth slusalica i mobilnih uredaja (oko 20-50 mMW/m?2 u
odnosu na mobilne telefone koji Cesto dostizu snagu od 2 W/m2 ..
dakle fisucu puta veca izlozenost) ..

dok nhosite mobilne telefone uz sebe .. stavite ih u torbu .. a ne u dzep
I § cm udaljenosti je puno bolje nego par mm udaljenosti od tijela ..

Koristite Alu foliju da izolirate zracenje ..

emoijte koristiti torbice koje imaju metalne niti po cijeloj povrsini jer u
fiom slucaju mobilni uredaj mora zraciti jos vecom snagom da bi stupio
vezu s baznom stanicoml!

mojte davati djeci da telefoniraju .. iskljuCite Wi-Fi .. stavite ne avio
de



Kako se zastiti od EM zracenjae

Smart homes .. ako vam je do zdravlja sebe i vase djece .. nemojte u svoj
dom uvoditi fu opciju .. sve su to zgodne igracke koje je lijepo imati ali bez
njin smo zivjeli tisucama godina pa mozemo i dalje .. Opt out za smart
home ..

L U spavacu sobu nemojte nositi mobilne uredaje .. posebno ne za djecu ..
spavafti cete bolje i osjecati se bolje ..

Kao zaKljuCak .. tehnologija je dobrodosla, blazenstvo koje ima mnoge
dobrée strane .. cijeli svijet je povezan,, svi smo jedno .. razmisljamo ,,
raznijenjujiemo ideje, znanje, riesenja ,, informiramo se .. ali moramo paziti
kako je koristimo ..

trelbamo vrsiti pritisak na industriju da spusti granice ozracenosti .. i da
rgzviju tehnologiju koja je sigurna za upotrebu ....



Kad god je moguce koristite LAN kabel za spajanje svojeg

racunala na Internet umjesto Wi-Fi veze

Wireless wake-up call | Jeromy Johnson | TEDxBerkeley o

Switch to Wired Options Whenever Possible
(Put Your Router on a Simple Timer at Night)

ED*Berkeley

> Pl o) 13:58/16:49 @m o i



Jako je vazno djecu zastiti od EM zracenja |
Kako zbog njihovog fiziCkog, tako i mentalnog zdravlja, ograniCite
djeci igru na mobilnim uredajima ili barem stavite tablete |
mobitele stavite na avio-mode

» EM mikrovalno zracenje prodire kroz skoro cijelu glavu
djeteta .. Slika dolje |

Wireless wake-up call | Jeromy Johnson | TEDxBerkeley

Use Your Cell Phone Wisely (Speaker Phone,
Headset, Airplane Mode when on Body)

Microwave Cellphone Effects
Absorption in the Brain According to Age

5 Year Old 10 Year Old Adult

mage courtesy of Dr. Om Gandhi. University Jtah, 1866, IEEE Pubiication

ED*Berkeley
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Jako je vazno djecu zastiti od EM zracenja !
Kako zbog njihovog fiziCkog, tako i mentalnog zdravlja, ograniCite
djeci igru na mobilnim uredajima ili barem stavite tablete |
mobitele stavite na avio-mode




loT — Internet of Things

» Automobili, brodovi, frizideri, peci, grijalice i klime,,, kucni
jubimci .. Sve ¢e to biti povezano i imati svoj identifikacijski broj
.. Na Engleskom ID ..

» Hocemo lii mi dobiti svoj ID u lot svijetue?

» Ako je odgovor potvrdan .. onda bi ta kartica mogla izgledati
kaona slici dolje ... uz prigodnu kraticu .. IDloT lle?

| Zato nemojte biti ID loT .. kad koristite svoje "pametne”
redaje .. budite i vi pametni i drzite ih na sigurnoj udaljenosti
od svog tijela ..




One’s life has value so long as one attrib-
utes value to the life of others.

—Simone de Beauvoir

Hvala na pazniil




