2TOTIKG ROYVI|TIKO TEOLO KOL POOLOKVNOTO. OEpnata
00QAAELOS TNV ATEIKOVIGT MayvnTIKOU 2 VVTOVIGLOV

Ooupac I'. Moapnc

NON IONIZING

RADIATION AvomAnpotg Kabnyntmg
PROTECTION [oropiknc DVGIKTG
WORKSHOP

[Tovemotnuio Kpnnc
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Eiooayoyika (Mn IovtiCovoes — 10VTICOVGES OKTLVOPOALES)
B Mn Iovrilovoseg AK | sec AKTivoPolisc |

THE ELE"’ 1 JLP‘%'LZZM \GNETIC SF ECTRUM
L N —

Wavelength 10¢ 107 10! 1 107! u".rf‘ N 1 [ S [ S T [ m“ 1’ g qple
(in meters) L T | T T

e
shorter

Sire of a R i - [
weavelength - | Ea -l ! ) Ea Waber kolecubs

Hicage

¥
a of we . = T
D3 ILE oo RALICT WAVES INFRAREL = ULTRAVICILET HARLF X RAYS

BAICR W AVES TROFTT X EAY Lol bl RANYS

=

Light E The 415 ARy [n-mm:

Pexjde Fachines
Fraquemcy | I | | | |
{waves per - : -
iE‘Eﬂl'l'ld]' (=] 'Iﬂ':' ]l:l“'l ]l:l” 'Il:ll.-' 'Il-lll:!- 'Il:llﬂ Dl.';- 'Il:lllr ]l:ll" 'IDH'!. 'Il:ll':' '“:l.:'U

higher
|

[nr-rrg_:,r of
one phaton
{electron wolts) - - ) re s 10r? 103 107 107 1

4¢e

D)

|
1 K 100 K 10,000 K

10,000,000 K
=2 FE2TC —-173 °C 9,727 °C ~10

UUD,UUD “C

= O 010 OPIGOG OWVUPEPETOL GTO | GOTOVIO T1G OEGUNG

© O.1. Moprc [lowvemonuio Kpnoys



Eiwooyoyika (Aktivopforisg & sufra vAn)

H axtivofoiia wponyeitar Tov QOUIVOREVOL TG CONG

lovtiCovoa akTivofoiia
Mnyovicpol extotopfmong tov popiov DNA
(Deinoccocus Radiodurans, 5000 Gy)

Mn 1ovTiCovco aKTvooiin
OwpaKIcn TOV ELAIGONTOY OPYAVOY
(HAektpopoyvnoikn Ompokion Tov EYKEPAAOD LEG® TOL ENY)

Visible Light M

Infrared spectrum Radio Wave Long-wavelength

s observable i
Gamma Rays, X-Rays and Ultraviolet Lotitinddy) absorbed by riin Encth Radio Waves

Light blocked by the upper atmosphere arth,  atmospheric blocked.
(best observed from space).

© O.1. Moprc [lowvemonuio Kpnoys



Bloloyikég emopaoels & aoc@arelo otny AMX

IHopayovteg Kivovvov otny AMX

v Blohoyikég emopaoels aratikey poyvnTik®v mtediov (Hy) A
v Blohoyikéc emopacels ypovikd ustofoilousvay medimv (dH/dt) ,
> 2 06T O
v BloAoy1kéG emOpAGELS medimy paotocvyvotitwy H,) AM
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES oucsiag} Ecétaon AMY

v ELovted oo — 2VCKEVEC

; > Aclevnc
v: EyKoocvuvn
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AMX : H/M g0pog ypMons PUOGIKOV TUPUYOVT®OV

2rotikd Mayvntika [eoio m
W CLASS  FREQUENCY WAVELENGTH ENERGY 0O Hz (O.2T —1 T)
‘6’ 300 EHz | 1 pm 1.24 MeV
ép 128 kev MezafPairopeva Mayvnrika
e 1.24 keV [Tedio (Gradients)
2 0.1 Hz — 2 KHz
ol [Teoio pad1OGLYVOTT®V m
L 300 GHz 124 eV 02T :86 MHZz Y
) z 124 peV .
g i Mo 2 07 D6 M | oy
5 1.5T :63.7 MHz e
S ; Repetition
= 30T :127.5MHz » - '
7.0T :297.5 MHz IEHUETIDICS
= - 0.1Hz -2 KHz
FIULF P 8.0 T :340.0 MHz '
30 Hz 124 feV 94T :399.5 MHz
12.4 feV 12.0 T : 510.0 MHz

AKovo 1Kol Dopv ot

p
20 Hz -20 KHz (< 4 KHz)
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AMYX : GueoES KoL EUUEGES PLOAOYIKES ETOPAGELS

Apeces PLoAoYIKES EMOPAGELS

Emopdcelc mov mpoepyovtonl amo TNV auUesH OAANAETIOPOGT] TOV EVEPYDOV
VTOCVOTNUATOV TN AMXE (6ToTiKd N HETOBAAAOUEVO LLOYVITIKO TESTOL Ko
TEOTOL PAOIOGVYVOTHTMV) Ue TV EUPia HAN 1/Koit TOVS 16TOVC.

‘Eppeoec ProAoyikeg emopacels

ETop0GEIS TOV TPOEPYOVIAL QO TNV, EUUETH OAAAETIOPOGT] TMV. EVEPY DOV
VTOCVOTH ATV TN AMY (6T0TIKG N LETOPAAAOUEVE LOYVITIKO TEOTOL KO
TEOLOL POLOTOGLYVOTNTMYV) e TNV EUPLor AN 1)/K0L TOVE 16TOVG.

Aucoec OANAETIOPAGEIC UE DAIKG PE EMKIVOUVEC EMOKOAOVLOEC GUVETELES
otV EUPio VAN N/Kot TOVS 1GTOVG.

© O.1. Moprc [lowvemonuio Kpnoys



AMZ : BlogmopaceES QUOIKOV TUPOYOVTIOV

Broloywka amoteiéoporo otny AMX

Apneca ‘Eppeca

Yratika Moyvntika Medio 1. Ontikég dwatapaysés 1. BAntikn aviikeluevov

(Hy) 2. Taryyog, Navrtia 2. 2TpEYN OVTIKEIUEVOV

BaOpidora Media Nevpovikn

dH/dt B G AxovoTtikoi 06pvfot

IIeoia Padrocvyvotitov

(RF) OEpUavon 1oTdv BEPHOAVOT AVTIKEUEVOVY
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Bloloyikég emopaocels & ac@arelo oty AMX

IHopayovteg Kivovvov otny AMX .

v BloAoyiKég EmOPAGELS aratikmy Poyvntikoy meoiov (Hy) A
v Bloloyikéc emopacels ypovika uetopoilousvay medioy (dH/dL) ,
> 2 06T O
v BloAoy1kéG emOpAGELS medimy paotocvyvotitwy H,) AM
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES ODG{SQ} Etétaon AME

v ELovted oo — 2VCKEVEC

; > Aclevnc
v: EyKoocvuvn
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2TaTIKO poyvnTiko weoio Hy : ypniion ety AMX m

(A). Avoryto cueTnuo

(B) KAelot6 chotua

0

Univ. of Ilinois, Chicago IL, USA

2TOTIKO poryvnoikd weoto oty AMX : 0.2 T — 8 T @ khwikn ypnoen

OT — 12 T : Pacukn)/KAwviKn EpEvVa

Avorysa cvetnuace - 0.2 — 0.6, 1T, KAeiota cvemquoaso = L — 127 (v/y)

YTOTIKO LOyVNTiko weoio e yne (emopavera) & 0.1 mT, 100pT (1 Gauss)

© O.1. Moprc
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Bio-gmopaoeig Tov 6TaTIKOV mediov (Hp) m

AL AETOPAGELS HE TNV (OGO VAN

v MayvnTikf emaymyn »

>HAEKTPOOLVAUIKES EMOPAGELS [E KIVODUEVOLS NAEKTPOADTES | H, dpueon
p p y p s EMIOPOOT

> Emoyouevo nAEKTpIKG TE0T0 Kot pEOULOTOL

> Emiopdcels 610 NAEKTPOVIKG KO TO TOPTVIKO GTTLY y

v Moryvnto-UnyoVIKES ETIOPAGELS K

p H, £ppeo

> Moyvnto-TposoVaTOAMGIOG s%ié‘f;ic%q
> Moy vnTo- oK LETOTOTIoN

~

Guidelines on limits of exposure to static magnetic fields,
ICNIRP, Health Physics 96(4):504-514; 2009
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H, Apeoeg emopacels : Bifhoypagikd dsdopéva m
Moayvntikn Exoyoy
HAEKTPOOVVOLIKES EMOPUGELS LE KIVOUUEVOVS NAEKTPOAVTES

MaoyvnTto-vopooVVAULKO @ULVOUEVO :
H pon niektpikd ayoyipuomv vypov (o) UECH GE GTUTIKO
LOLYVNTIKO TTEOLO ETAYEL OVVAUT TTOL OVTITIOETON GTNV POT).

EAGyiotn enidopaon otnyv mieon tov aiporoc (<0.2% in 10 T)
Kangarlu A et al, Concepts Magn Reson, 12, 321-359, 2000

X TOTUKO TEOTOL LLEYPL BT 0EV EMNPEACOVY. THV. KOPOTKT) AEITOVPYIN
Holden AV, Prog.Biophys.Mol.Biol, 87, 289-320, 2005
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H, Apeoeg emopacels : Bifhoypagikd dsdopéva m
Moayvntikn Exayoyn
Emoyouevo nAEKTPIKG QOPTIO KOL PEVULATO

Darvopeva mTov €xovv avapepel GE GYEON LE TNV EIGAYOYN TOV
acOevov o€ 1oyvpd poyvntika teoio 3-4T :

* Nowtio

 TAtyyocg

* [TovokEparog

* Movolocua

» OtTiKEC OraTapoyEC (LoryvnTo-QmoPIivec)
e [Iovog (.., GE 000VTIKO GOPUYICLLOTO)

To, povopever ovTo, EWaL TPOGOPIVO, KOL GTOUATOVY. UETC TV
£€000 TOV EGHEVODS 070 TO GLGT U AMX

Crozier S et al, Prog.Biophys.Mol.Biol, 87, 267-278, 2005
© O.1. Moprc [lowvemonuio Kpnoys




H, Apeoeg emopacels : Bifhoypagikd dsdopéva m

Moaoyvntikn Erayoyn
Emoyouevo nAEKTPIKG QOPTIO KOL PEVULATO

© O.1. Moprc

Conclusion

* All reported effects were field dependent and occured mainly
during table movement

e Light, acute and transient vertigo remains the most frequent
sensory perception undergoing ultra-high field MRI

* Possible psychological effects might contribute to the
emergence of such effects

* Maybe it could be adequate moving the patient into the bore
with a relatively fast velocity to avoid vertigo in future studies

-riebe B et al, Oral Presentation : B-0868, ECR 2014
[lowvemonuio Kpnoys



H, Apeoeg emopacels : OLiyn Oswpio
Em0p06E1S 6TO NAEKTPOVIK( KOL TO, TUPTNVIKO GTTLY

ot Mm
n ="
ol Mn
vy

Xmn = Yin < 0 Xm,n> 0
— F —
™ Im, F=mg
\/ H, \/ Hy \/
ALOLOYVITIGILOG [TapopoyvnTie Log Bopvrnto
Y LEP-TTOP QLY VI TIGILOG
A >>> 0 > 10M POPLOYVITIGILOG

-
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Apeon gniopaon H; : Avopayvnrikog petesopiopog m

Moayvntikn oropnon (LETEOPLGUOC)
v Berry MV and Geim AK, Of flying frogs and Levitrons, Eur J Physics, 18,
307-313, 1997. (uetewpiouog eupiov ovrog aro, 16 T)

© O.1. Moprc [lowvemonuio Kpnoys



H, Apeoeg emopacels : Biphoypagikd dsdopéva m

Apeon eniopaon H, oe Covreg opyaviepovg :

‘Eywvav petpnoelg Poocuatroc oe EuPlovg opyaviopotvs (Bdrtpayor) oe
noyvntikd medio 16 T. Aev mapatnpnOnkav dueca petpnoiuo ProAoyikd
ATOTEAEGLLOTOL

Berry MV and Geim AK, Eur J Physics, 18, 307-313, 1997.

Apeon eniopaon H, o€ Covreg opyaviepuovg :

Ta péypr onuepa dabéciua otoryeia, vroonAwvouy 0TL 1] Bpayvypovia EKOeon
G€ OTOTIKA poyvnTikd wedia ueypt 8 T dev €yel onuavtikd emPAapn Broroyikd
OTTOTEAEGLLOLTOAL.

ICNIRP, Health Physics 96(4):504-514; 2009
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H, Apeoeg emopacels : Biphoypagikd dsdopéva m
Moaoyvntikn Erayoyn
Emoyouevo nAEKTPIKG QOPTIO KOL PEVULATO

JOURHAL OF MACGNETIC RESONANCE IMAGING 18342345 (2003

Original Research

Randomized Comparison of Cognitive Function in
Humans at 0 and 8 Tesla

DConald W. Chakeres, MD,'* Robert Bornstein, PhD,? and allahyar Kangarlu, PhD!

H peAétn vmooniover ottt 1 €kbecn tov  avOp®dTIVOL
eykEPaAov o€ meoio 8 T oev ueraPoarier tmv ovOpomivn
YVOGTIKT AE1TOVPYIO

© O.1. Moprc [lowvemonuio Kpnoys



H, Apeoeg emopacels : Biphoypagikd dsdopéva m
Moaoyvntikn Erayoyn
Emoyouevo nAEKTPIKG QOPTIO KOL PEVULATO

JOURNAL OF MAGNETIC RESONANCE IMAGING 26:1222-1227 (2007)

Original Research

Safety of Human MRI at Static Fields Above the

FDA 8T Guideline: Sodium Imaging at 9.4T Does
Not Affect Vital Signs or Cognitive Ability

lan C. Atkinson, PhD,'* Laura Renteria, PhD,? Holly Burd, BA,? Neil H. Pliskin, PhD,? and
Keith R. Thulborn, MD, PhD!

H €xOeomn wov avOpomivov eykeparov 6 meoto .41 kot
paotocvyvotnres 105.9 MHz (Ameikovien Noatpiov) oev
ATOTEAET KIVOLVO Y10 THV. DYELD TOV) ECETOLOMEVOD.

© O.1. Moprc [lowvemonuio Kpnoys



Eniopaon H,, : Fringe Fields (0.5 T -3 T) gk

FF 15T, Ioopoyviuies ypappss, o
= E ;

 DEGAGEMENT 3
\ \

STRONG MAGNETIC FIELD
The Magnet is Always On!

“Rrr—

URIN T SO DTONIIANVI TUKOV N TEO V0V R &

0.5 mT : Opro avempa eheyyopevne Lovng
3 mT : Opro emppong lETPIKDV GUCKEVOV

15 mT : Opro AnTIKNHG avTIKEPEVOV

© O.1. Moprc [lowvemonuio Kpnoys




‘Eppeon eniopaocn H, : Biproypagikd dedopéva
Moyvnto-npocavoToAG oS, MoyvnTo-unyoviKn RLETUTOTLON

BANTIKN GLONPOUGYVITIKOV AVTIKELUEVOY

© O.1. Moprc [lowvemonuio Kpnoys



‘Eppeon eniopaocn H, : Biproypagikd dedopéva
MoyvnTo-mTpocavoTOMG0S, MaoyvnTo-unyoviK LETUTOTION

Kotoyopnuéveg avagopéc arvymuatey (FDA/CDRH) :

MDR-351516% A patient with an implanted cardiac pacemaker died during an MR exam. (12 /2 /92)

MDR-175213% A patient with an implanted cardiac pacemaker died during or shortly after an MR exam.
The coroner determined that the death was due to the interruption of the pacemaker by the
MR system. (9 /18 /89)

MDR-349790 A patient with an implanted intracranial aneurysm clip died as a result of an attempt to scan
her. The clip reportedly shifted when exposed to the magnetic field. The staff apparently had
obtained information indicating that the material in this clip could be scanned safely.

(11 /11 /92)

MDR-100222 Dislodgement of an iron filing in a patient’s eye during MR imaging resulted in vision loss in
that eye. (1 /8 /85)

MDR-454660 A patient complained of double vision after an MR exam. The MR exam as well as an X-ray
revealed the presence of metal near the patient’s eye. The patient was sedated at the time of
the exam and was not able to inform anyone of this condition. (12 /15 /93)
An IV pole was attracted to the magnet and struck a patient, cutting his arm. The patient
required stapling of the cut. (8 /30 /94)

“A primer on Medical Device Interactions with Magnetic Resonance
Imaging Systems”, Document issued on: February 7, 1997, Available
at: www.fda.gov
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‘Eppeon eniopaocn H, : Biproypagikd dedopéva
Moyvnto-npocavoToAG oS, MoyvnTo-unyoviKn RLETUTOTLON

v 2001, Néa Yopxn, Kévipo AME otnv Valhalla

v Eé&étaon MT o€ 6-ypovo ayopt € GuVONKEC OAKNG OVOLGUT|O UG,

v O acOevng yperaleton coumAnpopotiko O,, alla n emxttolyia mapoyn O,
OEV AEITOVPYEL.

v O1 000 TEYVOAOYOL TNG PAPOLaC avayKOCOVTOL VO, GUYOLY YPIYOPQ G0 TO

YEPLOTIPLO LE OKOTO VO OITOKATACTICOVY. THV TOpoKi| O-

Or avarstneiodeyer dtmAa oo Tov acbevn Govacovy areyvocuevo yio O,

Mio wEPOGTIKY] VOIGAEDTPL0 OTOVTO GTO KOAEGLLO, TV OVUIGONGIOAOY®V

KOU LETOUPEPEL TREXOVTUS e @opnth oroan O ugca cTov OoAoNo.

v H ouin O,, elvor @Tioypevr] amo Lo PO VHTIKO DATKO, EMITONOVETOL
KOOMG TANGIALEL GTO OWOLY Ol TOD GLUOTUGTOS wponaAmVTIC Bovorneopo
TPOVOTIGLO 6TOV. 0cOEV.

NN

“ Boy, 6, dies of scull injury during MRI: oxygen tank becomes fatal missile in
hospital ”, Chen D.W., New York Times, July 31, 2001
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‘Eppeon eniopaocn H, : Biproypagikd dedopéva
MoyvnTo-mTpocavoTOMG0S, MaoyvnTo-unyoviK LETUTOTION

= Gilk and Latino, “MRI Safety 10 Years Later”,
https://psnet.ahrq.gov/resources/resource/23609/mri-safety-10-years-late

|
! 4{ LS Deparmer 2f Meat™ sne tuman Servce
|

AHRQ e

PSNet -~

Horre Ty Moes WebMALU Cones Pergertyves Pywvers Sobene (s OV JOR

B Newszaper Mazanee Ameie

MRI safety 10 years later

Usscrbeng A Cane of scc.dental patiant Seath in an MR suste this
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Bloloyikég emopaocels & ac@arelo oty AMX

IHopayovteg Kivovvov otny AMX .

v Blohoyikég emopacels aranikwy poyvnTikov mediov (Hy) A
v BloAoyIKES EMOPAGEIC ypovika, uetopoilouevay meoiny. (dH/dt) ,
> 2 06T O
v BloAoy1kéG emOpAGELS medimy paotocvyvotitwy H,) AM
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES ODG{SQ} Etétaon AME

vEpoutedposo — S0GKEVEG |

; > Aclevnc
v EyKopoecuvn

© O.1. Moprc [lowvemonuio Kpnoys



BoOuwowta Ileoto (Paduiocs) : ypion otny AMX m

Y Gradient Coils

Static Field
Magnetic Coil

X Gradient Coils

Z Gradient Coils

To fabpiomtd mnvio (wedior) ¥PNGULOTOIOVVTOL TNV, YWPIKH KWOIKOTOI o]
KO YpPIKH OVIYVEDG] TOV. GNUOTOV 6Tty AMX

To weolaw avTd OTOW EVEPYOTOIOVVTOL EMAYOVV. NAEKTPIKG PEVLUOTO GE

NAEKTPIKO ELAIGONTOVS 16TOVS

© O.1. Moprc
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Aneon eniopoon dH/dt : IHapaymyn owvopeopndtoy m

v'To Babpdwtd poyvntikd medio. ETyovy ¥povikd HETOBoALOUEV
NAEKTPIKO 7TEOTLOL TOL OTTOTOL LUTOPEL VO OLEYEIPOVY TO VEVPIKO M/KOL TO
LLTKO GUGTN L

v O1 dueoeg Proloyikéc emopacelc eEapTMOVTOL OO :
v Hy(T), péyron woybs fabuiowv (T/m), PuOuods avooov (T/m/s)
v TTokvOTnTOL PONG EMAYOUEVOY NAEKTPIKDV. PEVUGTMOV
v TTopovcios appovIK®Y GUYVOTHTOV
v Koposopop@r] Ko woAMKOTH T
v' Kozovour peOLoTos 670 GO
v 1616TNTEC KDTTOPIKNG UEMPPOVIC

v Tioy eLTTOPIKA OLDEGTIL0L GVOTT LT DITOAOYICOVY. TO PLOUO LETAPOANG
TV Poduiontoy. peyvntikoy meoioy (AH/AL) avzouazo.

© O.1. Moprc [lowvemonuio Kpnoys



Apeon eriopaon dH/dt : Ilapoymyn dvopevpudtoV m

HAiektpikd medio 6T0 cONG 6T OLIPKELX EQUPROYNS MLOS aKOAOVOLaS oty AMX

v To KOT®OOAL Y100 THY. GVTIAMYN NG OIEYEPCNG TMV TEPLPEPIKMY VEDP®Y TOKIAEL
avaroya pe tnv 0€en Tov coOUNTOS 610 PobUomTO TESTO KO UE TNV o1ELOLVGN
eQOPLOYNG TOV. Tumikéc Tipes kopoivovror ueta&d 20 T/s kon 50 T/s

v T16voc mpoxoreiton 1.5-2 popéc movm armo T KOTOOAL OVTIAYNG

V' Y& TOAD VYNAG ETTTED D, TTOPEL VoL GDUBEL KOPOLOKT] OLEYEPCT.

v Tow Op1oL AGOGAEL0G 5OV GTILEPD EYODV. T0! EUTOPIKO OLUOEGLILN GVCTILOTO! POIVETOL

OT1 ECOOPAUATCOVY. ETOPKT] TPOGTAGTN 070 TOHUVOVS KIVOUVOVG.
Shellock EG. and Crues J.\. Radiology, 232, 635-652, 2004
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‘Eppeon emiopaon dH/dt : Akovotikog 06pvpog m

AKOVOTIKOS 00pUVPog :

v Ta mmvia Pabudotov zmediov  onuovpyodv 06pvfo Ady® Tnc
TPOGKPOVGTC TOVS TOV® OTO TANIGLO 6THPIENS ToVS (KOp1a Tnyn Bopvov
otV AMY)

v’ To, enimeda Bopvpov avédvouv

T pe v avénon woybdog tov Boduidoy @ pvduss avéson, Foyos tov maiuod),
3§ e my ueimon Tov TayovE TOUNC Kot ToL £EETOGTIKOV Tediov (FOV)
¥ e my petoon tov (TR) ko tov (TE)

v To emimeon Bopvfon kvpaivovror amo mepimov 83 dB (yior copPotikeg
axorovdiec) €mg 114 dB (yrow EPI oxorovBiec)

v Yyetikn mpoozocion (peimon 10-30° dB) mopeyetor pe Ty ypnon
OTONGTIOMV. 1] WKOVOTIKOV.

© O.1. Moprc [lowvemonuio Kpnoys



‘Eppeon emiopaon dH/dt : Akovotikog 06pvpog

<
m
g
[]
2
~
b
3
T
$
o
L=}
=
3
=]
w

Field strength (T)

4 Open magnets, O Cylindncal magnets,
A\ Cvlindnical magnet with gradients in vacuum
A Cvlindnical magnet with gradients in vacuum plus independent support

De Wilde J.P, Progress in Biophysics. and Molecular Biology, 87, 335-353, 2005
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Bloloyikég emopaocels & ac@arelo oty AMX

IHopayovteg Kivovvov otny AMX .

v Blohoyikég emopaoels aratikey poyvnTik®v mtediov (Hy) A
v Bloloyikéc emopacels ypovika uetopollousvay medioy (dH/dL) ,
> 2 06T O
v BIOLOYIKEG EMOPAGEIS TEOIWY PrOIOGOYYVOT TwY H) AMX
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES ouoiag} Ecétaon AMY

vEpoutedposo — S0GKEVEG |

; > Aclevnc
v EyKopoecuvn

© O.1. Moprc [lowvemonuio Kpnoys



IIeota paorocvyvotitev (H)) : yprion etny AMX H,

Tor mvior paodtocvyvoTT®Y. (TE0TM) YPNGLUOTOIOVVIOL Y10 THV. EKTOUTNH
n/Kow Ty Aqym ToAuoy paotokvpdtoy. (RE) ectny AMX

To weolor owTd OTOY. EVEPYOTOIODVIOL ETAYOVV. NAEKTPIKO PELUOTO GE
NAEKTPIKG EVOTGONTOVS 1GTOVG.

© O.1. Moprc [lowvemonuio Kpnoys



Apeon emiopaocn (H,) : avénon Osppotnrog m

v' To peyardrepo uépog g exmeumopevne RF evépyelag uetotpémetan oe
OeppoTnTo LEGH GTOVS 1GTOVC AOY® TOV MUIKOV ATOAELDV.

v O1r Ogpuoguotkoynuikéc  aviopacelc oty EkAvon Oeppotnroc
ECOPTMOVTOL 07T0 TOAAOVS PLGIKOVG, AEITOVPYIKOVS Kot TEPPUALOVTIKOVG
TOPAYOVTES OTMG
v Alapkelo Ekbeonc, tomos waiumy Kol puOpoc evamoHecnc EVEPYELOGC
v AVOTOIKN TEPLOYN
v OeppropuOicTikod cOGTN IO TOV EEETALOMEVOD TOV EEAPTATOL OO :
[Tapovsio AavBdvovcoc vosov (Ivpetds, Yréptaon, Ioyvcapkio, Atoprmne)
DoprokevTIKn oy®yn (Aovpioikd, pLOYOAPOTIKE, KOTOTPOVVIULG KTA.)
[Tepiparroviikec cuvONkeS 670 GhoTH U AMX
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Apegon emiopaon (H,) : To péyedog (SAR) m
SAR : Specific Absorption Rate

O pvOuog amoppoOPNoNG TS EVEPYELOS TOV ToA®VY (RF) amd
TOVG 16TOVG GTNV OLAPKELN Uloc akoAovBioc moAumy otny AMX

Absorbed RF power (W)

SAR =
Body mass (kg)

SAR ~ Hyz x (Flip’Angle)z x (RE duty, cycle)

ETL (Turbo Factoer)

TR
© O.1. Moprc [lowvemonuio Kpnoys
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‘Eppeon eniopaon (H)) : emayoyn nAM/kov peopatmy m

v H enoyoyn nAeKTpikdv TOCEOV KOl PELUOTOV &ivor mbovn oe
NAEKTPIKO Ogaadiioe DA Lcd d e anRavayron 10 KOAMOLo!

GUVOEGTC TM \/ X X X HKI)

(Tikd clips
UTOPEL VOl

v Kamolo T
WTOPEL Vo, 70
Oepuoviovy

v O1 [Bpoyol QKPO TOV
ECETOLOUEVO WEYOAT 1M
OLAUETPOS TOV. Y MWYIIOD PPOYOD, tOO0 010" DT ] QoL PEVLLOVTOL

mibovov vo emayBovy
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‘Eppeon emiopaocn H; @ Biploypagika dedopéva m

AvEnon 0EpUoKPUGLOS GE OY @MYL, VALK,

v E&étaon MT oe 44ypovo evcopo avopoa, (BMI 34).
v E&EToiom 0mOVOLAIKNG GTRANG, LE ¥poviKn oldpkelor 60 miIns.
v O acBevnc eivan avoredntomoimuevos A0y® KAEIGTOPOBToC.

v ‘Eleyyoc COTIKOV AEITOVPYIOV, ¥PNON UOYVNTIKO GUUPOTNG GLGKELNGC
niexzpokapoloypdpov (ECG).

v 2OUQOVO L€ TO TPOTOKOALO 0GOAAELNG oty AMX, to kaAmolr tov ECG
OTTOLOKPVVOVTOL O7T0 TO OEPUOL TOV, AGHEVOVE Y10l THV AITOPLY NAEKTPIKDV.
EMOUPOV. KO KUKAIK®V. BoOvYmV.

v Xpnen PBouPokepol DOAGUOTOS TOYOVE 2.9 CM LUETOED TOL OEPLOTOS TOV
acBevoic ko wwy fackipesioy ECG.

© O.1. Moprc [lowvemonuio Kpnoys



‘Eppeon emiopaocn H; @ Biploypagika dedopéva m

AvEnon 0EpUoKPUGLOS GE OY @MYL, VALK,

v Meionon Beppoomoymyikne pong aEpa ueca 6to cvotnuo AMXE A0y®m Tov
LEYAAOVL OYKOV TOV alGHEVOC.

v E@lopmon, 010m0T1io1 DOAGUOTOS KO ONUIOVPYI0 ay@YIL®Y Bpoyymy.

v Tehkn onuiovpyior EYKOOUOTOS KOTO UKo TV NAektpooimy ECG.

Cotton wool spacer

L

ECG leads

Abdel-Rehim et al., Annals of Burns and Fire Disasters, XXVII, 215 (2014)
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‘Eppeon eniopaon (H,) : Bifproypo@ikd dedopéva

Kotayopnuéveg avagpopéc atvymuatmyv (FDA/CDRH) :

MDR-711781 An electrically conductive lead was looped and placed against bare skin causing a burn on
the patient’s upper arm. (5 /19 /95)

MDR-591457 A child received a burn to the right hand from a ECG cable while the patient was
anesthetized. A skin graft was required to treat the affected area. (1,/26,/95)

MDR-246106 A patient received a 1.5" % 4" blistered burn to the left side of the back near the pelvis
from an ECG gating cable. (9,/23/91)

MDR-701219 A patient receved blistered burns on the finger where a pulse oximeter was attached during
MR scanning. A skin graft was required to treat the affected area. (2,/27/95)

MDR-391667 A patient received small blistered burns to the left thumb and left thigh. Reportedly, the
operator input an inaccurate patient weight resulting in an incorrect SAR value. (2,/10/93)

MDR-149476%% A patient with an implanted insulin infusion pump was placed in an MR scanner resulting in
movement of the device. The pump was removed from the patient and subsequently found
to be non-functional. (1,/13/88)

“A primer on Medical Device Interactions with Magnetic Resonance
Imaging Systems”, Document issued on: February 7, 1997, Available
at: www.fda.gov
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Bloloyikég emopaocels & ac@arelo oty AMX

IHopayovteg Kivovvov otny AMX .

v Blohoyikég emopaoels aratikey poyvnTik®v mtediov (Hy) A
v Bloloyikéc emopacels ypovika uetopollousvay medioy (dH/dL) ,
> 2 06T O
v BloAoy1kéG emOpAGELS medimy paotocvyvotitwy H,) AM
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES oucsiag} Ecétaon AMY

v ELODTED 00— DDGKEVEG)

; > Aclevnc
v: EyKoocvuvn

© O.1. Moprc [lowvemonuio Kpnoys



Kivovvol kon atvynuoto 6ty AMX (Epguretpara/cvokevic)

v’ Metokivion n/Kot TepioTpoon
(AAMnAemidpaon e TO 6ToTiKO poyvnTikd medio Hy)

v O¢ppovon
(AAAnAemiopaon pe tic faduidec n v RF)

v AL0pOPOT0iN G THS AELTOVPYING THG GVGKELTG 1] TOV EUPUTEDLOTOS
(AAANAeTiopoic e OO TO EVEPYO VITOGVGTHOTO THE AMY)

V. Teyviko GOOAIOTO
(AAAnAemiopacn (e OA TOL EVEPYH VITOGVGTH T THE AMY)

© O.1. Moprc [lowvemonuio Kpnoys



Moy vNTIKES EMOEKTIKOTNTES LOTOV KOl VAIKOV

Diamagnetic Paramagnetic "Ferromagnetic"
-} -l >
Water and Most “Nonmagnetic”

Magnetic
U'm"“":‘;“,} Stainless Steel Stainless Steel  Pure lron
(Austenitic)

102 107 1 10
Palladium
(8B06x10-6)

Region of "MRI Compatibility"
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Kivovvol kot atvynquoto oty AMXE (Ep@utedpota/cuokevic)

Kivouvol at0 TNV Topovcio EPPUTEVRATOV — GVGKEVOY 6Ty AMX

v O1 meplocdtepol  Kivovvor  oyetiCovral pe TNV - UETOKIVNON
(LeTaTomion, oTpEYN, OEpUAVOT) ELOLVTELUATOV 1| EEVOV DAIK®OV LIE
GLOTPOLOYVITIKES 1OTOTNTES

v To poyyntikd meoio Umopel vor O10KOWEL TV KOVOVIKN AEITovpyio
NAEKTPIKOV, WOYVNTIKOV KO UNYOVIKOV GUCKELOV. (T0.%., BNUOT000TES
OVTATEG IVGOVAIVIG, KAT)

v Ewg onuepa, meprocotepa amwd 5000 avrikeipeva yovy actoroynOel
MG TPOS TNV AoQOAEI Ko oLUPaTOTNTO TOVE Yo Ty, AMX
(aAinAemiopoon e TO HOyVITIKO 7weoto, meoto RE kor Oepuotnzo,
EMOYOYT] NAEKTPIKOV. PEVUATOV, ETIOPOCT OTNV TOIOTNTO EUKOVOS
OVGAEITOVPYIOL KATT)

© O.1. Moprc [lowvemonuio Kpnoys



Kivovvol kor atvynuoate 6ty AMX (Epgureipota/cvokevic)

o¢ yaivpog :

Austenitic stainless steel
* (17-19)% Chromium
* (8-10)% Nickel

© O.I% Moprjc llowermioTio Kpyone



Kivovvol kor atvynuoate 6ty AMX (Epgureipota/cvokevic)

MayvnTikog avoieidomtog yarvfag :
Martensitic stainless steel

{ [ ' | ¢ (11-13)% Chromium
e ' * 0.15% Carbon

© 0.1. Moprg Hovemiowuio Kpnns



Bloloyikég emopaocels & ac@arelo oty AMX

IHopayovteg Kivovvov otny AMX

v Blohoyikég emopaoels aratikey poyvnTik®v mtediov (Hy) A
v Bloloyikéc emopacels ypovika uetopoilousvay medioy (dH/dL) ,
> 2 06T O
v BloAoy1kéG emOpAGELS medimy paotocvyvotitwy H,) AM
v Kpvoyova (Yypo niio, yopmaeeis, Quench)
J

v XKUY POPIKES oucsiag} Ecétaon AMY

v ELovted oo — 2VCKEVEC

’ > Aclevnc
v VKD OGOV

© O.1. Moprc [lowvemonuio Kpnoys



Kivovvol kon atvynquota otny AMX (Eykopoovvn)

Kivouvvolr otny AMX (£YKv0Q)

H emionun cbotacn tov ISMRM :

“H AMX umopel vor ypnoipomombel yioo tnv €EETacn €YKDOL €AV Ol
VITOAOITEG OLYVMOOTIKEG UEBOOOL OV OEV YPNGILUOTOIOVY 10VTIILOVoH
aKTVOPOATL Elvon avemOpPKEIC 1N €pocov Bempeiton 011 1 AMX Oa
TPOGPEPEL GNUOVTIKT OLOYVOCTIKN TANPOGOPIO 1] 0ol E10GAAME Oo
Aoufdvovtoy Le 1 ypnon ovriCovcoc axtivoporios. H €ykvoc mpemer
VO, EVIILEPWOVETOL OTL, EMC GTLEPD, OEV DITAPYOVV. G UOVTIKEC EVOEICELS
0Tl 1 ¥pNoen e AMX ExEL APVNTIKEC GUVETELES

O1 emtonuec cverdcelc oy NRPB 1991, MDA 2002 :

[TpoKsike KOAOVOEITON O KOWVOVOS TOV TPILIVOV. AEV IGYVEL OUME GTNV.
mepimTmon mov Bempeitar 0Tl 10 amoTeAsona e AME Oor emnpedoel
TV, KOTOGTOGT VYEING THE KLOPOPOVGHS 1] TOV. EUBPVOV

© O.1. Moprc [lowvemonuio Kpnoys



Eykvpoocvovn otny AMX (Xvetdocig ICNIRP)

O ypOvoc e€€taonc 6e Lo epPpouikn e€etaocn AMY npEmel va
TEPLOPICETUL 6TO EAQYL0TO. Ton cvotnuotoe AMY mpémel va
Aertovpyovv oto emimedo : (Normal —IEC60601)

ICNIRP 2004

Y€ o epuPpoikn e€etaon AME, @atveTal Aoyiko vo, votedet
o1l whovec PAoPec 610 EUPPLO UTOPOVY VOU ATTOPELYDOLV
eav 1 Oepuokpociolr GOUNTOC TNG EYKDOL OEV GDCUVETOL
meprooorepo. oo 0.9 °C ko n Oeppokpacio tov guppvov
TOPUUEVEL IKPOTEPT 00 36 °C. AVTO IGHVEL YI0L OAQ) TO!

1 A ’ IE
EMITEOO! SlITOLPYIOS TOV C ICNIRP. 2004
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Kivovvol kon atvynuota otny AMX (Kavoves Acgdieiog)

EloyicTomoincn Ty GUEGOY Kol TMWY EUUECHY ETLOPIGEDY. ATTO
TO GTOTIKG, TO, fOOUIOMTI KOl TO TEOLO POUOLOGDYYVOTHTOG

v  Amotelel kKAewdi 1 exkmoidevon oe Ofpoto ac@AAElRC OAOL TOV
TPOCOTTIKOV TOV EPYALCETUL 67O TUNUO AMX

v  H mpocPacn 6tov yoOpo £EETOONG TPETEL Vo Eival ELEYYOMEVN Kol
TEPLOPIGUEVT] KO TTPETEL VO AAUBAVOVTOL TAVTOTE LETPO GPAAELNG

v  H kaD1£pmon O101KOGIOC OTTOTEAEGUOTIKOD KO EVOEAEYOVC EAEYHOV
TOV ECETOLOMEVOD (OAAN KOL OAMV. TMOV EIGEPYOUEVDV. GTO YMDPO)
ATOTELED AUIKPOY@VIOTO MO0 y10r TV ac@AAEIl 6TV AMX

v Ymopyel  wAn0ope  TEKUNPIOUEVIIC  TAPOPOPING,  SUKOAO
TPOGPAGIIT, GYETIKO [LE TO ELPVTEDUOTO KO TIG ECOTEPIKEC GVGKEVES
OV, LWITOPOLV. VoI Ypnoiomotfovy ety AMX

© O.1. Moprc [lowvemonuio Kpnoys



Kovoveg a6QIAEL0C Y10, TO GTUTIKO ROYVITIKO TEOLO m

YX1oTik0 MoyvnTiko I1£010 Gueco/EPNECH OMOTEAEGLATO.

4 TOV
16 (0.5,
v TOL G€
ue 10
v P Koo
D TOV
N becpers may isovedamaged. ,
v No oueeworeeren = T == AELTOLPYIO!

GUGKEVMV. TAPOKOAODONGNG PVGIOAOYIKMOVY AEITOVPYIDYV.
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Kovoveg a6QIAEL0C Y10, TO GTUTIKO ROYVITIKO TEOLO

MRI Functional Diagram

Outpatient Entrance Safety
Zonel

= L '1'

’

|| Changing/Gowning

1
Patient
Transfer

Post-Screened Patient Holding

Curtained
Preparation/
Bed Holding

MRI Scanner Room

© O.1. Moprc

Zone |

Patient
(ﬂ ROt Zone

|
CM.I
|

A

J
[ ] e

Zone |V

To Apepikaviko KoAiléyio Axtwvoroyiog (ACR) &€yer
TPOGOLOPIGEL 4 COVEC AGOOAELNG YIOL TOVE YMDPOLS GTO
sunuoce poyvnoikng  sopoypoeioc (I éoc IV) mov
OVTIGTOLYOVY. GE OEOVOLEVT] EVIOGT OV TIKDY. TEOTMY:.

Kanal E et al; JIMRI; 37,2013
[lowvemonuio Kpnoys




Kovoveg a6QIAEL0C Y10, TO GTUTIKO ROYVITIKO TEOLO m

v  Zovn I (un eieyyopevn) : €ivor 0 YOPog YeEVIKOD KOO (TT.Y. YOPOS OVOUOVNC,
OLAOPOLOL, OKAADTTTOL YOPOL, AOITOL EEETOCTIKOL YOPOL KAT), OOV Ol EMIGKEMTES KO Ol
eEetalopevol Kivouvior ympic mepropiopovg (loopoyvntikec ypoupes < 0.5 mT)

v LZovn |l (eheyyopevn) : eivar o y®poc 0oL AauPAveETOL TO 16TOPIKO, TPOETOLUALETOL O
acOEVIC KOl OmOVTO OTIC E10IKEC EPWTIGEIC YIOL TNV OCQOAELNL TOV, GYETIKA UE TOVC
EYYEVEIC KIVODVOLE TTOV VITAPYOVY GTNV. TEXVOAOYIO TG UOYVITIKIG TOUOYPOPIOLC.

v Zovn I (ovotnpd ereyyOpnevn) : OmOTEAEITOL OTO ) TOV YOPO OTOL O ECETOLOMUEVOC
QPNVEL OAD TO, OKOTAAAAG YioL THY. 0iB0VGO TOL LOYVITH OVTIKEIULEVOL KO EVOEYOUEVMC
AALACEL EVOLUOGIOL, [3) TO YEIPLOTIPIO KOL ¥) O YMDPOS EYKATAGTOGNG TOV UNYOVOAOYIKOD
ECOMAIGLLOD. KO TMV AEKTPOVIK®OV. TLVOKOV.

v Zovn IV (ovotnpa ereyyopevi)) : Evor O YOPOS EYKOTAGTOONS TOL MOV TIKOD
TOLOYPLPOD OOV ETTIGNG 1 TPOGPOGT EVAL QVCTNPO EAEYHOLEVT, OEOOUEVOD OTL DITOPYEL
cOBOPOS KIVOLVOG OTVUYLOTOS AOY® TOV IGYVPOD. LYV TIKOD TEOTOV, 0IT0 EKTOCEVGT KO
TOPUUOPPMOOT] LOYVITIKOVY. DAK®OV. KOL 070 OVGAEITOVPYIN GUCKEVDY.
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Kovoveg a6QIAEL0C Y10, TO GTUTIKO ROYVITIKO TEOLO

Fieldlines for:
0.05mT

0.1 mT

015 mT

10 mT
20 mT
40 mT

ATECN
NATION R

Magnet
ground plan
view
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Kovoveg a6@0AEL0C Y10 TO GTUTIKO ROYVITIKO TEOLO

Zone |
e S, Customer Fieldlines for
005 mT
01 mT
015 mT
03m
05mT

'e]
M
-
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i
e

frone

aring =
Dmim &

MEIO - AMOGHKEE - STORAGE ARE)

3

Magnet front view SROLND
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Kavoves 06@are10C Y10 TO GTOTIKO LAYV TIKO TEOLO

Magnet side view _ Fieldlines for:
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Kovoveg 06(paAE10C Y100 TO GTUTIKO uayvn‘ruco nsﬁw
FF 15T, toouowvnrucsg yp(xuusg » =
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0.5 mT : Opro avempa eheyropevng Covng
3 mT : Opro emppos lETPIKDV GUCKEVOV
15 mT : Opro AnTIKNHG avTIKEPEVOV
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Kavoveg o

YOUR INFORMATION RESOURCE

FOR MRI SAFETY, BIOEFFECTS,

AND PATIENT MANAGEMENT

MRIsatet Ll

—_—
R

MR 1

MRisafety.com

© O.1. Moprc

Registration ¢

WELCOME to
magnetic res«
FOR MAGNETI

FREE! MRI SAI|
PROFESSIONZ

-IMPLANT ANI
MAGNETIC RE!
MRI-safety te
implants, dev
www.Magneti

NEW BOOK! 2
REFERENCE M
DEVICES: 201
http://www.1
website.

In AUSTRALIA

"THE LIST" ha
information fc

IMPORTANT: R
implant or de

www.MRIsafe
Shellock, Ph.C

COPYRIGHT, 2

Registration ¢

PURPO!

Official website
EDUCATION, AR
testing services
vovvi. MagneticR¢

MAGNETIC RESONANCE (MR) PROCEDURE SCREENING FORM FOR PATIENTS

Date / Patient Number

Name Age Height
Lastname i Middle Initial

Date of Birth / £ Male O Female J  Beody Part to be Examined

Weight

Address Telephone (home) (

City Telephone (work) (

State Zip Code

Reason for MRI and/or Symptoms

Referning Physician Telephone (

1. Have you had prior surgery or an operation (e.g., arthroscopy, endoscopy, ete.) of any kind?
If yes, please indicate the date and type of surgery:
Date / / Type of surgery

Date / Type of surgery

2. Have you had z prior diagnostic imaging study or examination (MRI, CT, Ultrasound, X-ray. etc.)?
If yes, please list: Body part Date Facility
MRI _ .

CT/CAT Scan / /

_

X-Ray T S .

Ultrasound -/ J

Nuclear Medicine S USIRNL f

Other. / /.

3. Have you experienced any problem related to a previous MRI examination or MR procedure?
If yes, please describe:
4. Have you had an mjury to the eye involving a metallic object or fragment (e.g., metallic shivers,
shavings, foreign body, ete.)?
If yes, please describe:
. Have you ever been injured by a metallic object or foreign body (e.g., BB, bullet, shrapnel, ete.)?
If yes, please describe:
. Are you currently taking or have you recently taken any medication or drug?
If yes, please list:
. Are you allergic to any medication?
If yes, please list:
8. Do you have a history of asthma, allergic reaction, respiratory disease, or reaction to a contrast
medium or dye used for an MRI, CT, or X-ray examination?

9. Do you have anemia or any disease(s) that affects your blood, a history of renal (kidney)
disease, renal (kidney) failure, renal (kidney) transplant, high blood pressure (hypertension),
liver (hepatic) disease or seizures?

If ves, please describe:

For female patients:
10. Date of last menstrual period:____/ Post menopausal?
11. Are you pregnant or experiencing a late menstrual period?
12. Are you taking oral contraceptives or receiving hormonal treatment?
13. Are you taking any type of fertility medication or having fertility treatments?

If yes, please describe:
14. Are you currently breastfeeding?

THE DEVELOPMENT OF THIS SITE
WAS SUPPORTED BY AN UNRESTRICTED

JCATIONAL GRANT PROVIDED BY | o o oo
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Koavoveg AcpaArgrlog yio Ty €yKopoovvn oty AMX

YV0TAGELS Y10 po o.o@oin eupfpuikny AMX

v Xpnon coyypovov cuotnuatoy tediov (0.4T, 1T 1.5T)

v EuPpuikéc e€etdoeic AME oto emimedo Asttovpyiog (Normal IEC60601)

v XpNon teVIKOVY (aKoAoLO1mV) HIKPOD ¥pOVoD EEETAGNC Kot youniod SAR
v Xpnon TeXVIKOV Leimons akovotik®v Bopvfwmv (Whisper protocols)

v Xpnon texviIKoV 0epuooamoymync the eykuov (E€uepiopoc, Zxendooro KTh)

v Amo@uyn tomofEtnoenc euBpvov 6To medio ekmopumnc/AMuUns (Eykvog)

v AT0QLY1 ECETAGEMY. EUTVPETMV. EYKDDV.

V. AT0QLYT YPNGNG GKLOYPOUPIKDY.
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Ac@alrelo aclevov & gpyalopévav etny AMX

| | C)
I EC 60 Edition 2.2 2008-04 N E L E

INTERNATIONAL
STANDARD

3 ——_ P
?“'\\7 ;1'\’ —
) W H B

- A "y oo B B
ICNI A\l DRAIATIONN

I EC I ntern Medical electrical equipment —

Part 2-33: Particular requirements for the safety of magnetic resonance

CEN ELEC equipment for medical diagnosis ardlzatlon
| C N | R P : | N Appareils électromédicaux — N P rote Ctl on

Partie 2-33: Régles particuliéres de sécurité relatives aux appareils a résonance

N R P B N at magnétique utilisés pour le diagnostic médical
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Ac@diero otny AMX (IEC 60601-2-33)
Enineoo Aertovpyiog AMX

NORMAL None of the equm.ent qutputs have a \(alue

that may cause physiological stress to patients

One or more of the equipment outputs reach

FIRST LEVEL CONTROLLED a value that may cause physiological stress to

patients which needs to be controlled by
medical supervision

One or more of the equipment outputs reach

a value that may produce significant risk to
SECOND LEVEL CONTROLLED patients, for which explicit ethical aproval is

required

H EE &yet vioBetnocel 10 oxentikd tov IEC 6mov opileton  Evvolo TV
OLOLPOPETIKMV EMUTEOMV AEITOLPYIOG TOV GLOTHUATOV AMY.
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Opwo ac@arelog ototTikov tediov (FDA Guidance) m

; Main static magnetic
Population
field greater than (tesla)

adults, children, and mfants aged > 1 month

neonates 1.e., infants aged 1 month or less

Alapoporoinen TAnbuepon acbevay i Neoyva, Ppeon < 1unvog,
Bpeon > 1 unvog, Howoud, eviAikes

Epyocouevor oony AM (S T)

“Criteria for Significant Risk Investigations of MR Diagnostic Devices”,
Document issued on: July 14, 2003, Available at: www.fda.gov
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Opro ac@arerog ototTikoy ediov (IEC60601-2-33) m

Patient Population
Neonates, Infants, Children, Main static magnetic field
Adults

NORMAL <2T
FIRST LEVEL CONTROLLED [2T < 4T]
SECOND LEVEL CONTROLLED > 4T

1oy 1010; OPLOY IGHDODY. KO Y10, TOVG EPYOLOUEVODS GTny AN

Particular Requirements for the Safety of MR Equipment for Medical
Diagnosis, IEC 60601-2-33, Edition 2.2, 04/2008, http://www.iec.ch
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Opwo ac@arelog Podpootov reoiov (FDA Guidance)

Gradient Fields Rate of Change

Any tiune rate of change of gradient fields (dB/dt) sufficient to produce severe discomfort or

pamful nerve stimulation

[TAnBveuoc acbevay : Neoyva, PpEpn, mouoid, EVIAIKES

1o, 1010; OPLOs 1GHDODY. KO Y10, TOVG EPYOLOUEVODS GTny AN

“Criteria for Significant Risk Investigations of MR Diagnostic Devices ”,
Document issued on: July 14, 2003, Available at: www.fda.gov
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Opwo ac@arelog Podpootoy reoiov (IEC60601-2-33)

Patient Population
Neonates, Infants, Children,
Adults

Operating Mode ¢

Time varying magnetic fields
(Gradients)

ot exceed the 80% of the PNS median
erception threshold

radients shall operate at a level that does
NORMAL q

radients shall operate at a level that does

FIRST LEVEL CONTROLLED ot exceed the 100% of the PNS median
erception threshold

dt T S
1 : effective stimulus duration (ms)
1o 1010; OPLOY IGHDODY. KO Y10, TOVG EPYOLOUEVODS GThy AN

IEC 60601-2-33, Ed2.2, 04/2008, ICNIRP statement 2004
© O.1. Moprc [lowvemonuio Kpnoys

PNS median perception threshold = d—H = 20(1 + 0'36j (Tj




Opro aocpalrerag mediov padrocvyvotnres (FDA Guidance) m

Site Time (min)
equal to or greater than:

whole body averaged over

head averaged over
extremities per gram of tissue

[TAnBvepos acbevay. : Neoyva, PPEpN, TooLd, EVIATKES
1o 1010; OPLOs LG DODY. KO Y10, TOVG EPYOLOUEVODS GTny AN

“Criteria for Significant Risk Investigations of MR Diagnostic Devices”,
Document issued on: July 14, 2003, Available at: www.fda.gov
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Opro acparerog meoiov pootocvyvotnrog (IEC60601-2-33)

Averaging time 6 min

WHOLE BODY | PARTIAL BODY HEAD SAR LOCAL SAR )
SAR SAR (averaged over 10g of tissue)

Body region — Whole body Expecsed body | Head Head Trunk Extremities
part

Operating mode | (Wikg) {Wikg) {(Wikg) (Wikg) (W/kg) (W/kg)
NCORMAL 2 2-102 3,2 10° 10 20

FIRST LEVEL 4 4-10a 32 10° 10 20
CONTROLLED

SECOND LEVEL >4 >(4-10) 3 >3,2 >10° >10 >20
CONTROLLED

SHORT TERM SAR The SAR limits over any 10 s periced shall not exceed three times the stated values

3 The limit scales dynamically with the ratio "exposed PATIENT mass / PATIENT mass":
NORMAL OPERATING MCLE :
PARTIAL BODY SAR = 10 W/kg — (8 W/kg * exposed PATIENT mass / PATIENT mass)
FIRST LEVEL CONTROLLED OPERATING MODE :
PARTIAL BODY SAR = 10 Wikg — (6 W/Kkg * exposed PATIENT mass / PATIENT mass)

In cases where the orbit is in the field of a small LOCAL RF TRANSMIT COIL, care should be taken to ensure that
the temperature rise is limited to 1 ~.

NOTE MR WORKER exposure limits are the same as for the PATIENTS. Compliance with the SAR limits for
PATIENTS therefore in practice implies compliance for the MR WORKERS.

[TAnBveos aicbevay: @ Neoyva, Ppepn, monold, EVIATKES
\Whole body SAR icyvel yio mepiPaAioy. : Oepuorpocior < 24:°C, Yypooio. < 60%
© O.1. Moprc [lowvemonuio Kpnoys




Opra avénong Oepuokpacios (IEC60601-2-33) m

Spatially localised temperature limits

Operating mode | Rise of body core Head Torso Extremities
temperature

Xg o Tumikn €€étoon AMX :
To opro avEnons ™S 0EPUOKPUGLOS THPOVVTOL ,
oy tnpnlovy To opro Tov SAR

Particular Requirements for the Safety of MR Equipment for Medical
Diagnosis, IEC 60601-2-33, Edition 2.2, 04/2008, http://www.iec.ch

© O.1. Moprc [lowvemonuio Kpnoys



Opro axoveTik®V Bopvpov (FDA Guidance)

Sound Pressure Level

Peak unweighted sound pressure level greater than 140 dB.

A-weighted root mean square (1ms) sound pressure level greater than 99 dBA with hearmg
protection in place.

[TAnOvepoc acbevaoy @ Neoyvad, PpEon, mouotd, EVIIAKES
1o 10100 OpLOL IGHDODY. KO Y10, TOVGS EPYOLOUEVOVS GThny AN

“Criteria for Significant Risk Investigations of MR Diagnostic Devices ”,
Document issued on: July 14, 2003, Available at: www.fda.gov
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Opro axovoTik®v Bopvpov (IEC60601-2-33)

The MR EQUIPMENT shall not produce noise having an unweighted peak sound pressure level
(Lp) higher than 140 dB referenced to 20 uPa in any accessible area.

*dd) Exposure of the PATIENT and MR WORKER to excessive acoustic noise

For MR EQUIPMENT that are capable of producing more than an A-weighted r.m.s.
sound pressure level (Laeq 1 n) of 99 dB(A), the INSTRUCTIONS FOR USE:

— shall state that the A-weighted r.m.s. sound pressure level is measured according to
26 e) and 26 g);

shall state that hearing protection shall be used for the safety of the PATIENT and that
this hearing protection shall be sufficient to reduce the A-weighted r.m.s. sound
pressure level below 99 dB(A);

shall state that special attention and special training for the OPERATOR is required for
proper positioning of the hearing protection, especially when the standard ear cuffs
cannot be applied, or no protection at all can be applied, as for neonates and
premature infants;

shall draw attention to a warning that due to increased anxiety, accepted sound
pressure levels may still be of concern to pregnant women and the foetus, to new-
borns, infants and young children and to the elderly;

[TAn0veos acbevay : Neoyva, BPeon, motold, EVIATKES
1o 1010; OPLOs LGHDODY. KO Y10, TODG EPYOLOUEVODS GTny AN

IEC 60601-2-33, Ed2.2, 04/2008
© O.1. Moprc [lowvemonuio Kpnoys




Broloyikég emopaoels & ac@aiero oty AMX
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