ui;b)é“’:nh,jgcu.nlﬁ
1WAF L/ polez 2 olos/ pgaw Jlw
dlﬂ)v. e ‘.a.g

295S pasl p )3 1 95

Spdeo (S ju pole s8LSLS
S b 9 o gmdiils Ciglee

=)
@







- =

43 (r3) 9 patiedls 8 95 Lo gl Sl Lo a8 (o yaa (oS3 0d
ouis 9u s ugag s lausas ya g oluiiily yo il ) gl
adlicus ilas ous ) olSLESNS ya Calla (yal S alels f puol 2

15 gias 450 93 (sha o ) Sty alicuss . aad S Scika T
Sladinis daa joad avalic ja 4t ( S Sk Sl sl
B0k, bl da g3 g wibs—ple ju (S Sole T Jha— s
Lo d (30 0 93 a8 Jlass wals (cale Jiloss dlias )y ga (oaas als 5o
29 a8 9 OB 953 (85 90 Tade (93 iy 59 po IS 4B 0

55558 S sl g 3 sale dalials
Sgulio 55 ¢ g3y la gadiths puoliaidla yui

e0 0000000000000 00000000000 0

Sl om sl (o gl g < Hlitiel Ll
AYWAN/E/YY =8/ STEY - 1) g0 o yladhs

23S sl e 58 a5 [4Aas 0 e G

Olransld Bk suaiwi ) s yuse
HdE e s
S 583 e Mo 558 Ll s

il (55 slae o5l 508 58
RV H I PSR PR SR

S i S g 5 56 L e i 5 game 5 i i Gt
sasrus 5 il b larsld By b s (S1HaE e (gaeae 03
aana Wl JI ola euliale dilac g Guan ddble sl o)) il
sadlacs 3l 551 SSI3 Gunc) 5y al g 4uge (Bana aliek I s, suaiaismsla
~ =280
e IV alas iz i
0 jladh Gl yu Lo (ol ylSan
Dese s SIS0 (oY b e K0 (0¥ (Llis (L8 53S0 el S sl
(s paal Gudige g oal)y (Jaads L SE e ol gaa 53S0 Sl se oy 23S0 w3
Gt ol
&5 Ol O Olas L dblba b5k 1B ga by
eelB uli 80 ol andis
STl s b
(S gl 0S5l L) oY (ped (e 53Ss
(S lom suSitils (o & las)sagiion (alocd Caosa sl Guaigs
(S8 5t S8l 551 ) oul s 581 le (5T i
(PSS-S BRI L- AR PENL M1 IV P 0y B SRt PENRvvmn

pieas Lok SllEn) 5 ololgidn )l G,

nashriehparto@gmail.com s g yisl) oy

B _ ray-mums.blogfa.com : g3 ;s a i slS g

S iy Qo saesaly) Olamsecall Ju€s Slslicualia agidie s it 330 (a0l
elin gy 6550 5SS 6 s S Sl on pole suSmls (uuga s

Sl alga < (S gadiily Lol s

sl a1 il s s () g Bulie
a1y 1 i s sl (LA 93 S 58
5 s 5 gl 105 1 o
a1l (a1 i s e (80 S
(298 e Cacdl ouy g waua |y gl aels
sl a0 0l s el (Lol
Olods s adlly 9 535 53 (o sl 50 9
s (yan 0 ) s e (s Jo
sacall il Guis J5 sl il ga J3

paa ) (e ) & s a5y
550 a8 B8 1 guanS

paa ) (e ) s sl Glidia s Jo
O Suadal &l gl o Cslal o)

a1 (a0 il s e (el (30 0
$IS ol g 1 Bui 3 (519 § Caal Bukis (s jas
sl (e ) & s el (lage 4S pa

itttk <



1 5t aal olias ) 3 s st ((
W/ ol 3 5tsly gaadt b ot ((

W/ st al s sbgs saa aaa ((

37 3 pbliio &1, 30 5,3 gy ((
WA/ (oSl oy 53 Lo

Yo/ oS sy geai 5o el yigats ((

Y/ o (5 5 52 ge (3 g3 g, DTI ((

YV / What is breast cancer? ((

Yy / T-scan ((

TY /380y yisa b analiss ((

T4/ an e oSl 5 o ((

Y7 | SLaaS plail 35T 5 oun ((

YA oo e 59 pallS st 35t ((

oY/ 153 0959 ((

07 [ 5551933 3 k) puatisi i ((

#Y | b g HIFO ((

PY 1 i guad gl 590 (5589353 b el ((

PA L otis by ((

AT 539yt slagen;  ((

1/ dgea ((

SI9923)) a4y w: U e /p ez o)los / (S e g 5o sule Llinls




ﬂ\‘)l@/f}%—gb)m/ S o i 5}:_—6015‘44&@

SIiglgsl) paass 4 ks

ey e 9 Pl
Sdzon oLl e
S rpyal oo (s de) )3 4295 )95 539 te (Sl iy Wald alasd y )39 aly) Al s
Ol dn (55 SaS Wlgie Y Lang Lo 4y i (o (gdiod )l anlio | odliiuwlqpuiod (S}
il (sl aoye )3 ple ulyide a2 m (2855 o Sl 4 g pyme gty Lo Ml o
Y
o3los (o ez 18Uy oy 1S Ao e (3aly> KasS Minyh o8 il 45 oy S5 |, A5glis
ol lasbiwgd HUS )3 Koy 4y, i»
ot ey LM s 4 (adandly ¢ aoye YLy pligtibaslul ) Sl e
S el (5 058 (2l 3y ey (1 |y eyl @l iy Cbleiniin )lgdsel i >
oloyds aoy e
0938 39y slaguibye el 4
b ddas
P32 839923y (anaBT (& yuld 133y

ul ’i

P

ket <



Jlw S i il ¢ ol dase Mw 8> a8 4
R R e R
(e by dl) jondg Sl cdisej ol )3 g Bl
S5 () W S 53 52 g J55T 9 Lol (im
9 (39— ol 3 Ol B (i A ye 48 Al
ol > plal sbiwl)s 6 jgudyy Lo (leal) 5l 5
o Ll o g ain S edln ) age (leial, s
iy olid calw Sl 3y9-0 Jilwg jl addad s> S
oLy a e Dl wl (gl 355 sl o8 iily 1 d,

= g e sl 48 gl (e S BB A L]
YL 5L L 5 2y sl byl pgiil el 3 48
5900 )8l e )3 Lale ) o )5y olSs (1
o=l cd bl o plasl Gliaos o GUKGL o S L g ol yas
S50l olKid Sy s Ay s ol 538 (L]
B ilejl y e slal ) 5528 ) ((e2,0)l8) Sl o
5 0 ¥ L i ] Jsbo 48 sl oS i lon 005
gl ca s ofgy plodl (sl 29 2o ¥ Loy o] o e
Db ad)S L Sliwlen (93 (eI, ol
O Ol 248y )5 sle oy o (pp a8 (b ad>
e ghoo Ly g ptenln Vo (o) Job 4o 5,800 i
= b e o YU 5L 292g alawly 4y a8 39 0L
5y 3, Ses lyn S Lagl slio g 595 a1 aS aas
P9y ]

¢ mm e, —————

Y si9deals/ 832 95

Olaily 51 SO W Sl o i i JLw AV 290>
el j ) 600 sl a8 (Al g plslo
OM—Sjd (ol dg—aoe jo—udyy ol AT (0 393 3y
Lo aS a5 ol 3 g Sid g (wdine i g Ay
Sjid 5y slacdydy jlaS 295 2Ty il 1 4SS
deil ol (gjlaslely g €A Luw? ay puewaicsly las yd
OIS Gl oldsly sedaie (rren d 3,8 (0 S
il an Jlo S ae a (isdgly (maas 0y S
s9—dgy 3l 5 (e 5> Azl sl b (el oS iD)
oy Sl | B a8 g e 0l Jae >
o plS il 0g3 et d clae |y ), SasS
25l ol

Wl s tite § S23b e iy ol jody
Ol a1y g sl edy il & STl
Ao gla adh cew L) Ul g abled puyaiag s
Silagl )3 1y ol 95y ol oyl S Uil o Sles
13 (S sS Jnr 3lad L by ppaleallyly) e (il
Adged (g3l ely L e WY L

|

“\‘Jl@/f}l@-’;uu/;&b)ﬁ— & 3}2—&:‘%%@

3

PN

(03T 4

Sislessly




e \§\9 U s/ polez ool / St pd- s 54 sole Llinls
*

(ST 4

SJgledl

Y

G ¥ glai 31 aalai_wl
> P93 oloyd 3

Aok oIgSS (S

Sl GPS aliie (63, Slae Ly (5553903,
Tl Qliylon )3 (o) By b Gle 5
ol odlawl Lalodd  S6055 5 Wileh iy
Obwlon 33 (gdm dw ()05 gl wigus
ooaan LS S ol ;35 b g 5
g (sl addlio ) JU—dig ol (s5eTpd,
‘)A_AAMJ )49La; sy .l 4_.3)? )‘)_‘3 odlawl
oSSl an il g g Cao yuveginS (S Sy
93 (51 paal (sla olSiwd 4 s S
Db (oo e o) ol Llie Sl dm
9 .\_wb s ‘_s_i_wﬁ ‘SLD: ol b..\i)'l_»)
BEl uﬁ—d u::” 4 u_‘ﬂ)fy)j MR oa_a>
odsxie WYL )3 ey sl Abg b Loy
el 03y i 1y (5565 ol gk
MRI 2 _sle 4l yosis 14 Sy ol Les
OLnjw_moJ_niCA_wJA_g 'M]u—.’.u—“’ﬁ
58S St J e d S i Y gl ais
e 5 A (o L |y L 5 e
Iy S ogill (LSl a) ogMc 4y 4 S
S5 b By (> L5390 bl
oliwd 5 Ba b (e 04D (IS Ay Miwn
GBoys s plislan U ccul JSie Lyl 4
S8 2 S5 b sl Ly

W &igd93ly ] g gleme o)k

JUb! o t jon Casdhas
LY\ VI Y-S WP EL | g K WP
OB Sy & Sl ow
R (§ )9 308 yo Xignd 0 o]
Ceelw L Badize Hlaasis (pl bl 5)li5 4
3)lg 5l Ly dloldM S35 Y lgnl &y g5 g J S
DSl s 4 s Wi (59 4 S300 ] ]
e il Lo 0 By (g5%e
JUBT i slons )3 59 sl 9 S99, o 5
WS Ste oyl Oﬁl 2 Ll oKl 9 OFwy
lr 3t ol 3l g & S Sl o i
03y (liwsloy (il gl S50 & Sl G plos
Laid IS cpl g )85 Sl 5o 4 (L Wgdioo
el & Jbo 33,5 0 s g S5 i 4
ol logyi a3 (gime 2ad Sl o il L
8l o 3lasl )5 4y (LS g el s
2z LS A S35 cple i 5135 &
Sl ) g 368 5 pglie cudlye el
2528 ye (Sl G A jp Bpan o o2
Sladinis (520 > 3o 395 4 o2 938
8y Anl5S )1, 0509

o ool MIT olKuiily liiee
s Sy ol 4 @i )

S
AGlo (w6 Sl o sgMe ] B
B9l sy 08 g el lgsin
A3 o Lod oalal!
Wyt gl Upl (ele L3 0g)S (A5 @
@ B L X andl (ghypnpas sl iy, plos
s el Ao (e (slo 8L Jl 6l g
Wile (65 odm it b Ygame p i sla il
s (505 Sl (39) 9 oSl CT el
S &Sl 2 oMo b gy (nl 98 (o0 plodl 4
J 42351y hlen (oMo it ke g a3 0
& i o 4 WS oo a5 JLobj sl
ol ool slad S o B odlial 300 (il e
Ay o yolaidlags
oS3 [Suiia o) S (sl MIT olSiisls ko
X antl o2zl L a8 o, b, Lo 5
lo il oMo 5 LS (o0 ()l ynSe (2l
o Olales Yo zgog b g ]y o slo el o
Y- %}
oS oyl koo o 0y oo o8 1o X awdl 50
sl ol )3 el (LB sl (g I e Sl
(2 o i S Jl b linag ySUl slags ¢ Jolte
ol (pl 3 SIS (00 0,05 32 Jlowr (s 41 g Kgd
sl gy o 4l b lslogh zohaw
Sigy o I Koy o 015 o0lital 9SS
h 9 gy g s (1950 S 03l 4 L
S o ol
WS (g0 918 (5l log e dxiio S5 I 55 0
29 (oo el )3 ol Wigd o i Kanilay g
ozl glpanil osalie b 5005 slacdlas
s 5 3 > oo gt 4 0lSiwd )]

rogle b ppgas ey cul e IS nl ol
3538 53 50839 8 dlars 3l il Blaal gl o S5
L)i‘ A ol aaS dm 059y L)"I Pe <L~J| o
S Al po &) (639 SosS )by pgal ol

=) (5




A

oyl M g B e ey Yl sl
S sl 3l 5 Al (Wl el
Colio jl (mdn ol Jgono Lo coilion
915 858 s sl s i Sn
0S8 (Bl e cms L
Slodo () p slys gl 8 on g Dwek
Oujg@p)bauomm.\)ﬂuﬁ._ﬁ
A55,8 oalawl MR LG sla cwlios
WO Cd g s ymgbad o S—dingy o
Jelis a8 JLuo W=V i asabd Lyl
Iy A03gs gs g Cwd (yo 30 30 Ly uwlion VY
IRUE M U BWISVICIE}

Sloss osalie 5l » 1a S Dwek
LS (og—2ly jl cd i S0 yn )3 39290
oSSl s o i iSl slpslesewl (gLl
g5 ol Ylainl oo b oo Jln
€S by adol cu )lgzil 4 closo
Sy jelaea ya Su ad e ol
 Cobiag dn oyl 5 5 43gSs 5
iojli Lo a S o Ol ol as M
i 503 (a2

S L aS el o Se 10068 o Dwek
P 0 plodl Joone (sl (05 sloidy,
by g Joolie g9 layltd (13,5 3gi o0 4y
€l ol (slailgseul

ool

synchrocyclotron

Sl ol 951 o
s 2k 2l oge

I sl (S5 (Y 09 S i
e (6 olpen Ay (99 gsie S
)b S gl Ll gy et
g 4y )lon p ol g yogal alp
S ol (=l oSan 45wl S,
ol 03, S 05 (00,8 (Sleyd b,
pMcl (Mevion USA) S5} wimm

il 3l iy (B (o 5o Jlasl g,
(2 2l 2929 il (Hgese sloy) )3 45
sl
Ohles )by psas Jsi e ROS perry
RErLs C.Aj?_mwl UL_M;)LQ...; OLA).) [y
9 &by i 29 sl leyd aeliy?
ol b 5350 Jlesl ey BL I jlaw
9 0d s gayis o L LiSley 4 S IMRT
OAs oLl )_mf Ole) ysitred A JPyye)
aay B (el 55 gy 2 slen
€dg

1y Olaws was glesl MRI

2 OW Blg (Sledulios 5

EEL)
sle crwliag aS aad o oliis dngh
Cwd o «wd jl o35 oleds Ly &b
sloologys gly—b a8 i a4 2lge gl 4
Jerry Dweki M.D )y oyl odi g
O (o ysadlS o8y p3 (55 23]y sboki !
Ciliay 3550 9 5395 Glicwlons 53 9503
] Slodis 05 w8 gootme MIA,eS s
dl_e(tbl) L) Ca u_io.n 9039 JW)‘L
Al Al o)Ll Sawliag§ Gl ped dis
Iy o> b caLiseo (sln oy 55 d s a S
el odly )y 8, 5k ey
LB ddaie Glods dy 4L b8 gla (wyp
Sleislio) sl el iy Jls 3 cla
ey ) sy ol o)Ll 2L
OiSl a5 e 2 ) Sl wl wlons |l
..))_ij )MT ‘) ..\_3.)9.5 ol LS ;a_:).uM_dd\_f
4 S 0 50,8 oyl 1S gy oM e a
Sy Ly 955 )z L cliar) 0]
gy s lasSl o el 3" o345
OIH Ol)m)‘)s u_,‘ » .\_;9§ i Dwek
My Ll oa ] j3 el oy oo g 2l o
«“))_HL.)_ﬁ
Oy a8 de Lo > Col Slezeinl wgl,
03, S5 04y Sl dly Cud Ay g5l

Sy aly a9 Jlge
S Jo s

il S—ls By 5 e
dgy T 8l a3l onli el L), 155 55
2y o X-Ray Scanner >
Aot |y 355 iy Sl o (ol
oS sl 4l eoBy gl Swl X andl
1y ) ol 90 3l o3kl L aaliyy
Gl joiw jledlawl Ly 4 SLasS o
A8 e Sl s 0 G-Sensor
Ol 4l o 558 4ol il ool Ly
[PURPUNE SRPR U PN
(s dg=oily L asly 292 (e plosl (8l
Amd (e plogl ]y (Sl as uS

O s bl 5l aly o Sl
DS Ojg—o

obj ¥

ol QLS )5 Legbiss o (sl 51—
Intensity modulated 3y, 3,0
ol 5—Jgl {(radiotherapy(IMRT
4 WlwfF 5y jlon S g9y |y o809
o=l aS el plsdl acish Ly by, w

‘\\‘qug/f)lc:;ulafa/t;&b)é— g ja- sole Llals

3

PN

L

.

- e e e e e e e e e e e R e e e e 2

205 S (sl s L) gy 5 4l Ly
American y JSSgy cpliilo, o J8hs 4
<l o3 a3l) journal of roentgenology

bone el 4 i (6)l5-3l p ) i Y
ol 3y Jls > i ol8iiby s finder3
sl u.3|9>n_w' R dgd > e S L'j 4ol as

J_Elél_md]A_Ao)JV;OLI_M%dUoHA_gM_L.A

S5 4l Ly g oSTye g il 4650
Al 039_3

JS o Yoo )lon gordaa a9 Ly Y
ol 4 036 Il 3151 el g (lys (0>

d_.»a\_f.x_m.bu_ndu;}am?l_?dlbul]an.\
2 Ol by 67y 95 (s lio
2 by 95 el (S ¥l ol
5 S Blswanang Ly Jlw e 4538
dalllas b Lol el odgy oSyt Sy sl
JLw¥a=¥e oy 5 W8 e jlans plosl gLl



‘“‘)l@/r)l‘:,ulo&/uim)i— & 5}:\_—‘54.:24&@

Si9ladl) pauass 4 pis

ﬂ

9 .)9_.» = bJ—A—AOl_J Rem|‘d A_l_a_wg L)_’l
World Health Imaging, Telemedicine
and Informatics Alliance(WHITIA)
(Merge Health Care) 45, ol S5
O g (550, S sladslone oaiiS A
.l (Lilwl) Sedecal s
JS e lvy Walker gLa a8 5 Ly
i g 0l 51 Gaa(WHITIA)
ly 2, 45 cws) Remi-d world wide
S ol ool sl al bl xBae 4y
Mg ly 89 10065 o Ms. Walker
QoL Lo gy Jlo 3 (sloyaiS yg0 ol ]
KLl 035 030 a8l A wgd (gl yaiS
aJgl Jolye MsWalker sla asis 5Ly
s gl se—in gl doby g iy
LY dl)_: w);‘_.w.) » Remi'd ol eMb
d_nb); » LQ‘j L$_]9 ..\_J:l: u_AJ .)9_’>?o 9)].)
Jls ple».ashyae s WHITIA ()
Sledbl sl gox st (A0 59202
Lo ) s o ol 45" o lgsel - ot
Sl WHO 5 Slen il olaed
plosl cae 1) (535585 oSl Lo o ) ISC
€, S r‘,_,_ml? A, O—.’.l

OFn GPxied Sl 3y (o Lo g
e il Ui yy g5 5 4 S ol cla
Cwlize iy ool aS 0ol wlaid] g i
ol 1l 5 pase 5 4y (s, Ll 4S8
s Befield j5 sy, 008 oS Lo jgoq5
(05=Sb L cwl (55L Jie SO ol P S
3525 Laejozd adlllao (sl (> o) o
Slaadgiome d9290 (LSS |5 il
2l 035 dbol (ke (Hg sl (oL
b Y5k 050 So el )by gl 45
Wil o (Ko

32 sl L (o8 ()t pa sl
daban aily ed Lesl s’ o, a s
PH gshw 4y g 28 3985 (5es slaiil
Gns Ll Oy e I 503 (wlws
oxleul U Belfield j5 .y, s ol
Slye o=l ) 31 S35 528 9l 55 5l
IS 5 Syl 48 ol . 418
obad el csoly Has i ) o mooro
At hgy ol 8BS (e ]y L pgjoid
b Laegiozd L amd (oo Sl (ylizeo 4y
cleolon 3 1) QLS g a5 P
DMl S Tay-Sachs g olby ool
QLS e dy yomie 45 L Az )3 (S5
2 LS g 09 (e (Sl )l o
Amd e yl, 8

Aot Jolb d S ¢y oyl (sl azdly
2 el Gepal il )3 39290 09 £9 90
ot oozl JUpa3 Vo - Jlow cags]
iy ol 4 B ol

29381y 31 (5,13 54 o gucd
(Remote Imager)

(Remote Imager) ;5 ol, J (o>, pguas
b (s slaslon (slo o3l g gl

ol 005
ol 25 o S8 90 ol 4 X-RaY s
Iy Sy mniis sl (g)law Lia)blycoypa s
SloyeiS il a5 Lpdaddes 0 g ddd (s s
5 a3l ey )y ML) A gy s
b (glo 4isSis] oy slmyghy SaSulss

synchrocyclotron ;Jgl a4 5 e il
S. Lee 35S, » olas sl
Ol 5550 5> (5 oS9n - King
Barnes Jewish L.l > siteman
Lol 4l ccws Washington o8l 4
ol 4 3 o 3T S s o
Mevion S250 559, samy ol Jis
sboylil 5l sl glae 5l ol ool
sk ) "Jug)_w L')l—“’)) u_g)lﬁijl

awn S kw4 S Mevion s250
a—io S gls 5 03 0,5 Triniobium
028 a3l el (99 Vo 5
Lo pis (Sl sl o (olos
Sl 3l (o e (e (Hloy
= ol (a5 4 il s
i Al adlie (ol (a4 1m0
Dy dainlw dga e |y by w Loy
s glpiloyd sl il Ly e
@t 5 )5 gl o8l oo (08
sllei)ls ay Sl ay i o
sle e dlie LS alwan de250 (sl
A plosl (i gy 4]y ol 0fag

O9lo 59 439’95{
Sy s oWy 30,8
Sy pgpad

R ol 4y 4 S
Shseiily (near-infrared light) oy
Jbo 3 sladgbow (190 L 35w (e L3,
Gyt el 5 1S oanlie 45 Gsas |y S
g ol L S 3 ane il S0 g

ol logy 5 503 ()l
(gl 55550 o tb)UCF laer s
;1 Kevin Belfield ,4—udq, o)Ll e
Clisls S5 5 S35 )8 (g3l yo
Lo ygo5 9 ledglw (251 )3 yagea ay (sl
Laesyt ol 555 ool Jolw J5b 3 o
S il gloslany a8l Lpogigsd Liolazs]
Lol 9 (Sl slaelon Jobd (2l low
] RS P FU - K-S Y PRI

CT (sl olio (2350l 25 (e SS9
byly s 50 g9l sl S ja s > SCAN
4 oleS (e gy o=l Lalie Jlail (il gl
Eylpo g eSSl axisl U wlod paecyioS d i
Col (b > koS o)l fiwy (lym peS
o CTSCAN L 5,5 ot gy oyl cBd a5

Al

U220 3D (5365 lyed yd Kiwd by go5 oyl
a8 368" A iileakil 4 8 )1y 8 ax il I YL oo
FLaslassys |l 8 | ogys adlb , 8t css
FL?dldbA_xlodLmd)b)_g)iyaﬁLmO‘w

ol 00

A S aad e lison b plodl ol dass a

el (b slb (g)lon g ISie (0

= (=595 yed LSSl da il Ly olos \C«
S0 by jl ol gg s ay Ml s ol
oasldgy el 4lb, ) Meningioma sLs 4
o= i 0a s plodl lalllas.ms yiol3all) (520
Mo d S Jluw ¥ 5ol dl 5l gl aras o as



\0

3929 (§A—by 4 g, .\.&:15_»4 U] PV ol
Gl a0lgs (oo (imen (KBg )8l 48 )l
sy sla gylomal , S5 g (S5l
S g s SISt g (i ol
oles)by s, Stephen Hahn. M.D
Oy 7Sy > @Gl i,
(52 501) Wlgh s olX_zils > Abramson
ke Ao (o 480, S o)L
o)l (Sid Sjelsn e aiS sl
S (ol Py do alnly (S Dig5 8l
o)l gaslowe y lai Lo (g el m,
B 3l (o ol o)l ol e
oberd sl (2l g 03,5 i 1y (S
€anad o adl)

OFeS1 G520 LS
B2sbjl o 4 (Sl
MRI

G el el wl Ly Sl o, X imgly
dm Sy GieS] i e 4y pld]
)_u.uo)l aallo O_'{l)b..\sl oa)_§ L',L...Jl O
4wbre MRI,_olas (g5, ;1 5 BOLD
Wlw b, ool codin. i ool wlogd o
Lty olsal (gl LYA-YF glo 4 zan )y
oS Dy paloyd i awST Swlo 1 ool !
Al cdbgy BOIL s s Ll
23S G Lo 0B (i) (S
S BOLD, e STy ie Jo by
SRVE SN K VT Y I SN B KW |
Ko (b plasill ciang aJS oS
Lo o i |y ol s oy 4 S
JLs 4 i 550 53 j9je piterdsg (0
Aol Bl enl Slwy Sl maw yox
BOLD wlyus iobjl asadiee oS gy
O3S Ol (b5 = Ol
Mjgo do (Uginskd 9o (i 4o Sl
2y S ool wl enlyd e O ygo ay
2wo: http://www.indiawest.com/readmore.
aspx?id=3646&sid=1

R R

Rontgenlogy Il JLsgj i »»
A olg e ay» S Dr Levin
Jolod i (Sgegi L (355 (b))
O yg—io 4o Chest .b}_.wl).ajs‘ FULY ‘S_J‘)l&a.)

€3, S plosl ol oyh alsle Sl

Cal.c.ﬁ‘g}'wo : ;o’"‘ 935‘).3
st 928 5l oy (SN
ik

S &S e i lddss ulwl o
obey sl (lpgly Gail Job 2,
a2 iy Gy Ly Sligyy by
O JLsd d s g Blg S s
cytokine proinflammatory <«
45 o) S g lp yme 4y Bgyne
olees)by 9 wdyy Julie Bower. PhD
L ysalS oSl j3 (Suly o (oliiily,
Lg‘_h ) cbw_:l)lg.o.h: ol)_AZb 4 K_:Imi 2
Ol ol o b )lonVA e 3 1) (20905
).)Lri.odb Uuh_ws); uUO)_.u)L))LAJJ Y. 9
Ohles by plssl wsse 5L Stage
sl age g0 )S L) ol doli iy
o—s 1, proinflammatory La Sl
58 byl sy o ,LLasl 45 jo bailan
3929 (S g (=l pgdly gl
oLl ydivre ot gl assl jo.ccih
»eytokine la Sl yiliblas a5y S
i Syl (ogad o (95 o
L b 5, C-reactive 554y 4 1-IL
S —» DrBrower e S s
=8 4_§—J_zm e iy o 02
o Sl el g5y i yme > (85
o—59) proinflammatory cytokine
S Sogl dy yoxie g 0ad (KB g,8l

«..)9_;: W
O—in 01y (S8l i & el
Cpibge a3l g 403, 8" (ilol (g)lon
SS9 8ln o bLS)I 390 53 (65l Lo
9 ol sl Jto (e low 9

A Ao dunndB Wguwl 2o
Pl G o s>
BLEN

= (e b)l.)._:l A dw A_udd "\’9—“’1)‘J9]
rpen b 095 (sl i ands Sl
Qb (Sgegigy (bl 5P A i Sl
) o mbe (i) Sl 035l
255 )1y ool 5y5o (A A o)lad g
by Wl (Sgegg oy § i
0 W‘M —L}&wl ey d)lb)_g)iyaﬁ
ol 3ylg—e )3 1) e (i 0jg el 4 L
us_w): IRCENA 3 s )y L)—’l 3
S—iby S, ¢ Albert Einstein
el 01 plsdl (K ,01) Montefiore
L aS 0ad (Sgegigy L S5 (69 1
plosl g 01 ol jon Sgeginlil ()5S
o=l s,y derry L. LevineM.D .cs 8
o a5 0 LS poli » 1S o iR
SalS aleMb] g0 o dwdd I Sl
€aady o leasylyu

b 3-8l ey S o Dr. Levin
Sl cslie () pgal ST 95
39—y 2Ad (Hgegin Hlew 3 O39S
O_i.o.a |) By Sy pas (_‘»\_A:)l.)){ R
US_M)l = )‘ oaliwl w_il)ﬁl J)l_w e
—7> ‘)M_il)sl U_:l)i: L')lfa9_§ Cpmo> )
b 0g b o el ]y g Ol dads
a il pie (e c LB Joli )i
Slaiinds | Mol gl j3 a S0l g bo o
€ags —od 0dlai ol 3 Sey

ARRL JL.w ){.AL.«:.) DO =) L)"I dl—‘z’ d_a.sl)

“\‘Jl@/f}l@-’;b)@/}&b)ﬁ— & 3}2—&:‘%%@

3

PN

(03T 4

Sislessly



r )lqa./f)le.‘; o lois / S j3- phdrg o sole WLolials

3

pr-A}

v T

Sigdesl

N

Sy9trot,len
W sigdgly/

Al L eloys S s 5 o iblagao
bl 3 (Sbjy Slied olSdiled (ioen
GG I RGO S
ol a8y iy Ol zd gl ygliwd 4 )3
OBale L g (D biS b g 4
23,5 (o 4l (Il s (SloS
sl L s ol (oI galy atoxe
po—le ol 5 oyl (SioTg3y ool
e it (eSSl 0Lj o oliad (SB
2,5

P uloygbde Y& Gliml (GGl el
2555 S59dly At bgye slw el oyl
)l Lo 65 el 5 (ISl
@g)9—iS (S—bj plls glojlow g cdlie
—aasS slnjye o Gl i o
o8l 3l (o polaw > (Godnd,
sbgeasl 4ol g de ol (e edl

bowg W10 Jlw > gl ! 59093y el
Ol e el (¥l ) 53 Py ye
e dlag S i o LT )3 e
g e Sy b (ele el S
il |y o=l p Giedndl, el

Voo j) it sl JLs 3 (eosl o)
5252 Sl e > il SN g5
)y g Ol 2o

aiaS bl oh) eI, ool
Slljl Smiie ()l (maass Lo
A3l (e 0 (ppaatiie 5 (ARt
13, s 5L 0y9ii g hjgs] IS 45
Ame plosl (55 peial sLgilej
&= e S
L@\O_A)Jw_e(odw\dd\/udl_ma)j;f
=len,S 5 )0 pl (9t 0SS
pole pwansie plow g kiwjdedl,
WYl bl 55 e sl L bsye
ol LS 3 )0y iyl Sloi]
e 09—S 3> (sig—alil sLm 0yd jl 0>
il

Cignd)) 1 ol (S5edgaly eailoy S
olaiee S o)l Lzl WAy JLw ol s

— - T




ALL ascis 5is b 4 g iodlw
e 55 g 0y Sl Lide dzm (5 4l
o SO () sz dwly s seMw
e oty OLb (3,5 gAgdy M
bl

0o Sl Sy 48 (b, e
S-S K\ g ] VS

Tk o)l aly oy Bl gy o gl e
ey 5

CTLYCSGH 11 IV PRGOS o (e

SCH P W] PP VR O S5 U

dly AleBs cad dy S ()l (oM
i o Lsl sCPR

PP WS U P U S N P ) 0 B
w0505 (ygdiuwly

o Ay (gt 4S5 L (5B Ml
w0l jlon

Lwa S e a8 bl pede oM w
a9 il g el plade coew Sy
O 05—

il g o pde S (6y50lg pgo redw
o155l SaS azh 5 a_IS S 5 b
5ol 48 (o oM o 513
Ly ol o8y gl pdar LS pasiss
dx e pareiiol) )3 )i (B g )Sas

S5l (S Az Sipilop hlen i
..... Canins [‘,.,Lib PR < b.\392_\35 La 4:_w|9>

Y

s Jol 5l 15
St g dwylo By 45 ol 59, (oM

. .'4"0 . . dl)_.’ u Lr‘)‘Lb ?‘_“3 ks,;nM_w
w839 iy b dw LS o

e w‘ U oo /p ez oo /St e g 3o ol Colials
k3

(03T 4

Sislessly

95 9 I g Bde Gg e ) Crien
SS9 () 9

Opilne (854S (a9 pm RS (M
e giled LS L Lt g odlesls U

GBS gy i A S ()5 SIS ) (M
w835 ol cow

o a5, pMel s oD

aly cdld 5 (a5 Job 45 (59 (M
el Cnly joy i

S b as caliial pb e g, (e
=8y 9 (Al Sliwgd g ool 5l a S
Sl o 8 e sla i ed gD
s Een i (2S5 ol

po—ed Sl 095y Cow o> (oM
gl Ceady gl ) g 48 uts
wbiel s oM

9ol Jsl 59y (e
gdodddyola o, § S oS M w
il S (b b e

& Ol
59095l Culid 043 (g9l |
QL\M)‘

Sliw)lon (g9y0ly o5 chie U ol 7




¥ )l@/r’)lq:, ol /Q_{&)s— L2 g ja— sole Lolials

N

WV 5592305/ ya1 ol R 410

& Sl (Hanrish Hertz ) 5,a i il aw Jlo e )8 065 b 55
29530 glysl plod 48 3905 (oMl 9.3,y (9 (mablineg ySUI (5ol lgel 3929
el i (o o 1 50 it (ltdlS 8 Jado ol 51 ol (o
g 390 Glilpogad (el p glysl (650 a4l g Gubliseg S
265 )y

Wilhelmkonrad ) ,Xisg, 31,8 wadsg Bl (sl 1) coumdg cdlys oyl plas
93 il oyl A8 STy SOl anil of LS aings 03,4] ol (RONtgEN
35 VU JLs 3 1l o Al 0 YL oIS 5L g ol 201 gl o
L5 axsl (Mari Curic) ()55 (s)Le 5 (FredricJoliot ) ass Sy 5,8
1S53 L ol (5,0 & 0 oy Al ol Lol Sy iny8 CaiS
o K395t Sl e 235 6365 il g s I oy YLy
ey Ol 10 Sl dads

5305 tatily 5 Laghisy 38 0 SLET 5 o3l jime oty (8 9,5 Ly
ol ppstere 145 00,5 52y )y MRIGNMR (L) (slos, 5l (o
905 0)Ldl 05 (Slepasd s ol (o

£ (108 Sy Cyaae &S E=mc2 il sl Jeol s il u)_..ﬂ AREYA
el g5

el yasudio |y o3 At 139 1y syl 1Y)

S99 : C)?‘“‘?“’U = YW

Sse ) s

JYURERRLI
5 Lole

s klss

‘——'

Voo 3,5l G (g1 bl i
5 38k g Vo J] s Jlw
Dy 45y qaiBlS (0 o

g plual @ b o jlas ing SLuS gl e (bs
ol (50 (55 Lo &t 2SI, Ll 05,0l Lo o 550l5 gy
4S5 S )1 aS 160 dsgie Il Ll el (o cdSib any
TS ;l.:_wl Lv ul)b JalyL;o D945 a_\.«JLo 0> Cwgy & L)Q;
il oo 098U 402 3 55 (AMbE) Ly ofly les i |y
KA dergio p3ye 3 4S5 ) o Slosl 0 LoiSlo 1o
AloldM 45550 )15 395 j9oxe (59 p b jl (5 ) 5148
clesleas Lo ol 5 gl asimd oo Cags pi 365 gl el 4y
gm0 (LOAESTONES) 5yl pLs dy 0jg 0l 48 —andolie
odlawl ‘_;:sbl> ool 9 u.«.h_\p p_wl).o ‘Lgb)?_ﬂg.).) )_AI » Cl
3,5 U35k 105 gt pU J) s esblie ol i3S oo

Lol 005

B Jlo Ve anygh g )l sl MRI 5L, 5o
B9y =l (Lo 09 (92l i 0,8 45 4598 0005 2y las
O9hU s psblyal Cuods 1348738 Byae ) odmy Sl (5L
byl a5 0oy (o0l 8l gl pue 2o 5l L8 0 Lo 515 g
655 Cppo ) Gubliso o ( 95Ul 0l 2 ) Aty
Wi Oygmo &t JLo Voo e L b (ol acdlasoges (ol
29 4 i ygl (i) il AV JLw 534Sl B asle 8L
eSS LS o L cdad a e a5 S dagie o Solas
o 315 (g g iS4 CB)S o 9398 (0 By ke
D)9l 3929 4 (miblize

auab ol uSe d S 05 0d el (ol)Ld Sl s JLuw odjlgs
) a5 (o0 o urbline (i ol B3l o
abl)lé U_M,Jolum W u9.;l5 s Cel aiuwe O—i‘ .3)9] S99
125 o S5 |, MR lalliSias ol o &5 56 o) i
38 resbliseg iUl (g8 4y gl (ol e g Ol 4 4Ly
3,8 zybae

i S o 1 (ol e 55T AS b A gt o3l
S g 3y g5 oo g 42 3 e gl b g (S0l g
248 Cil bl piman o) 0, Ll gy ma 2y (Sl
38 ol diwg yob ) (ablise Ll o (o0 (g0
wload Joggalad( by b ly) ublite i 4
038 JSolo 31 (5l o o dy il (ol 50
Pl (oo Al il ple )y lye )

Jamesclark Maxwel) JsuSl SIS joun WAS+ amd 3
coaboliia (glang s boglas: 48 15 4S5 ) d gt £ MBSl
¥olas jl (5 250 Ol (22 Cpgo 4 s (o |y
Sl (ebline (legline 45 4S5 o el JpuSle
<0l L e gl il (oo 423 8 gl , S0uSH Ly
S05 5 (SPIral) (5,3 &0 4y 0 Wl ublie e
o &S 3l (o |l 48 (g8l gl g S 5
YXVA NS imy yo5 sy il 3 U5 o o ey g 08
il oo

dplro |y uablineg ySUl glgal ez g s s (imon JouSle
) ool sl 3929 32,8 (93le 9 s clyglo lyel )y 09Me o

T NN NN N I IS B B B B B B B B B S .



Are you sure we \
bought a whole-body magnet

b ol T2 T1 cloManl ol
D 00y IS calyiawl glpilo; Hla o

a8 A A gie VAV aad ol g3 ol , 38
S g paie MRI gl p005 35 O oz Lo
9 S &y ol JoSge yo lj ol (Sl
(g g Jlood clad ) ol (98 Sl
olej g e slagg sl o el o e
s OS] ol Shbl slajlie 3 (i
89 gio S Dol sl Copmsg il 4 5)lS
O=dlely g5 o MR glJUSw 0 Jg5 (6ly
S R
Dge5 Cad 93,8 Sl (6 g

b e sl i ey 5 sl
d)lbﬁ)ﬂya}‘ S wb&ojb 99‘ Dy 2 ol &l
JLs Y eis (Whole body ) ol s S
Gyo MR Sl gl s s g b elpn
5927 03V (loly ot g 51,8 5l (g 0335
09593 Ay gl (g VAV (Y55 poo
A5 a5 Ll 0 i (Poroton density)
4392 JLjS1 Gjgo dy 45 (395 ()l 90
o=l s Jo b addd Fo g celw ¥ i
3 forangas P > il Lo (gl
Sz SO g9y p Aye VP S bl
Spatcial) olas muai bus eob oS
b aiiS 5o 85 e sye o (EXCitation
Jlw Y s cpl 1y gl d S (g5 (pdloly 4285
U9 (e ool 9 a8 L 3 (e )1
D9

) O3S s |y 9 yiSasl gl oL yasbels 8>
oy s @8y » a5 csliS (Indomitable
el ol 2l (S 9 (Sb (i
3530 90 9=ST olSiiwd ol g ya e olSiiod
Smithson)  yxSiily gisend (555155
2,8 (institute of technology

€= e e e e e e

e bl 4 903, ST |, Ll ol gl
(sboline 55 bt by ol 4 Aidges €S

A 4138 59 MRI 5 (ol desie 48 (gl d
0590l il imino (glad )8 Ll > oS oyl
o3l odle S (J9SUge (slil S g (o
5 &gk Pl ) b )18 Jelod g 4o )00 )
(4513 130Y JLo i il 3514, 3hgm Lo
3 s ¢ S 5l J oy S VO Ciie
vaasse ol)lie g asle NMR oSy lja
g 3 (Al (o o pe Al (S S
€ s 2,5 Chpdey Sty Sl B o
NMIR (slablos 50525 5 aialo] pLadl ¢l
635155 Lol sals plsst IN Vitro e yg o0 4 |,
el BLod 31 lasl 0 5l 509005 sl o
g alien! lnn (6 pal 4y (S o Lo 45

Raymond) ;y3bel> siges y 553 I :

(Damadian

o el o Sd 5 S VAV Jlw
ot sl (63,8 45 (el dgen) 185 £
Sl Sl €8 o 29 , S0l
cliue (o g il gl (o Jl ) g
251 3529 41 (60,2 g (Slis 31, ilas 4l
Gk ) it clslw 093 lotalejl 2 4
33901y Lagl e 9 3900 lamige o 0y (21>
4 A dagio odlels b ), 8 NMR (jg0jl
Gy (nblize S0 25 4 g (6y9098 8L
048 4y ully S L) leige ST g am o
Sl (dad 93 )gliiS oS elSin 1S Lo
2 diy (oo bl g Pl el dy (ublise
JUS 899 S 69098 9 ol slaidly 1S

AGS o o |y 295 olS
Slagdly s by o aShl s 1 WIS
ol el S 1515 o 2l Ll b L
el s (o S 3ol jogal g9y -y
a0 A (51 gual ol wd calw , SO L A

S by 1 L s il i 5 5

5 iy y S0 i
Sapb sy = ) gl e
doglaio 4]y ol ol 29 ool @® @
sl (oad 93 655 ol el |y (g, 1y
D)5 gl uadolise

Mt oline 135 Mol s oy (Sl
905 Jgoze ], (NMR)

el Ginleil sl iy Bl 905
Db plodl 1y ol aiwn bl

e Sk K

OIS lss ol 3 48 il )l
oo lyodlo 5 (655l (990 Jolee g (550 e
3l alizee il allay g ol d S asS el
sl sriie € (§)9 Al (oo iz S
wlldgoi (Bpmaly 555 9 £y (9= (S
S gSna bl el il s (5595
Gl simime iy 5 o olSias Yl 1,5 e
Koo celo o5, Lol g el 3g g o L]
295 B o (8L Ll e oy o porle
<5 (E=mC?) il Jgo b (slod gl 3l (S0
395 4y )b i el (65 yae s sl
b VAF Lo o il a8 2y (alSin 0, S
sy Clys «dy)y» CBg yoper iy Ay
i ol 0,8 ol8T Wil edldl )5 < pas ),
@ (ol e 45 395 (oo selite js clyjy)
oo (65,51 Jldo Slos o alS g S 03l
A g b aih Kiw JLed die (yades di
(Manhatan) ¢sleie o3y 4iaS Jdd (et
ol oy 8L gy (Slasdos plonil gl )
o )3 (i Sy Jlw gy S (o (635 AL
3gr Sl o Jols 45 ol caos YAFD oS

el 29,8 (15 (slagisg o 4 (59)

P9 (S S il

oS 5595 Sy
o) ey lgte 4 28 Ll pg> (Sl S
8 osliiwl 3)90 (b Sl 6l p g Sl (2l
ShraS (Sge el 1 Jlte gy e85
«? odlawl oas d)_c LSLQ LS’L’)'))—’) u.)).{ L\._u
S 3 o3l 555 3l g (S g ) 45
0,5 ealatwl (ol a5
Sl B 2yl ol iS58 99 1K JLs >
Adward) b 3)s3l 5 (Flexi Bloch) zo-L
S ol (59 o 4Blus yo-b 4y a5 (Purcell
Iy (dolojl adg) 3148 a5 dmgia DS s
ool Lail o jalld (dlosls ggie a S
RF &lsal olilor )50 5 03,5 (55, (i lio
&S o U o 50005 gt Lpodl o I, 8
Gl 2 95 Sl ool 350 lpedl b clize
AS e b

“\‘Jl@/f}l@-’;uu/‘;&b)ﬁ— & 3}‘{_—‘54:‘4::&@

3

PN

(03T 4

Sislessly



‘“‘)l@/r)l‘:,ulo&/u.{m)é— & 5}:\_—&&&4&@

SIiglgsl) paass 4 ks

VO

o dnly o gy 5y (Bjgel (sl asbiy
MRI ol (LS) (ol asin 0 U S
bl a8 Legl 5l 5 Lal sy e 5
P aS M e sl sl Jeliiel
5t e Bl a3 LSS Ly ol
oyl oy 5 S35 dy a5yl 51 Vg axe Al
Tl g 230l o eMbl o5jluw S\ (65510
o 35 Loyl p i apl > a8 S e
4 Mo lylon L dnlge ol (5 a8 i uslys
w55 (b 557 ) busbordlS sladlon
Sl 63l a3 Ly 5 48 o3l jSgeels |l
o gl dnlss oaliie (gl g CulyiS
KW SRV

Iy MRI Lo olSiwd (doline )08 054,
Wil (o0 (593 9 bawgio whpmd o d
395 pols b pad g Lilie (slb phiSn a8
ol =Y cols 319_4 &Lbl b Lol sl &
(Super conducting ) bLw, ol MRI (cLa
oy wedhae s s 4 YUy wblise i 8 L
ras Slals oaaliie i (60 pgal i)
o8l jalaie a cols ol s ol a b 2y las
550 YAM Jlo 53 g 00 il o glial Cal S
28,5 ), 8 FDA u b

P 5 Sig S o e 2 45 byl
5)lge b as cel oalidl 5lasl gy Tamols sl 3l
Ol 55 (mrdoliie 1005 gyl 008 3 )8
I o rmpgas Gl Jlto plyie any a8 iy
mbliio 335 5951 oy S B
S99 L andl. s ool yd el (g, 20 MRA L
A5l oo 595 ol Jolye )3 jeie MRA 4 sG]
Sl 31 (s L5 g 4 S e 5590 Lo
o) Ol 4 d)lge (B2 3 9 03,5 il 355 4
o390l (S sgb 29 (o0 Sl (led S
S pppad Syl d )y pgal gl s
gy (o U 4 (Bgps 4l (elai
G ol 48 2,06 o ()05 5 (1
09> Ok i slaiped g i (LS |y (gje
g9 Mz il Jb 3 ailed (oo Al 51,
LQJ Cp ek )'l Ly b)b S99 MRA Lg)b)_g)gya.}'
TOF (Time of Fight) S5 3 4 o5 o
=515 L g3 o5Lsl Phase contrast
< ( gradient echoes) 51 ;LS mo
& oSl ( Presaturation) glsl i,
5 spoliter reminder ., (fast scan)
= (Preparatory Pulses) sxs sslel b
S Ealsaly slal coas e

paramedics.mihanblog.com: g0
‘

ol g ol (o plsl polie jobo Iy Sladss
MRI Lo N iso d9—4b2 Iy d95 ULW_.W
O A Jl 88 Cel (g lonitin S8l gy
38 o)l 3 38 ol o L

(Ervin Hahn) jla gl 55851 Y30 aad
0 5951 G S el S s 4
Ol (o3 45 392008 (39555 (i gl oS
05S) o ol gad dunlio laiS plw bl o
<l (Brekeley) IS, olS il

L (RRErnest) ccus)l =85 Vase am
iS58 9 (Phase) 5Ls Bl jg 5o gl
MR 55 5le 4S5 (¢4, o (Frequency)
ol MRI i (65l 8081 sl
Sypgal N9 3 458 b | pshaizes 9 03>
(Spatital imaging process) las
ox J.)Lv 9 ML@ ‘L..Ji » ABM_C gl odla_ul
JB ol aolidl) (Flip angle) Lis o as);
Shpngad ol (Gid 2 gl 48 cl 55
09T o o] 83 0 (o0 S5 ) @y
WS (o (5] (g Eyo) RS

Sir peter) i wls o, w VAL 4w
5 bl pleSist Jal ( Mansfield
2 551 S foypges S S o
A3 yopiie 951 (g )b apgad Jolde
e Gr9p8 sl detie 051 L3S ()b g
— Realtime s,b 4 MRI ¢)l5, 5905
P& (65 b Judd 4 ala wile i il
Culidl asle by bl ey MRI (g 903
s (Knighte) adlg—s () cdl o 4 ysibe pgd

T9%9

MRI pi gl an aloldM
Phb il o o b jeShe la olRi
295 9 oleb e g S as L
i Cpl A G 1y (g it ol ) 81 i ules
ooyl 93 51 g 09 el ol (ypnigs
)lmum.mb)m9&:)ﬂ| ol >l u\jl_tl).) MRI
o o&iwd bl 3.0y 359 ayg S, o5 o
Lol 53 oo a3 L sdoie YU y3 Leis MRI
ol bl plw 4 Cous (pl 45 0 iS5 Jobo
55 MRI sla o8y (5uisS plo 31 S5 yn
) 8yt Ciidgo ol S p0 a8 Wit wled o
Modl 2 <l b 5 s 9 05 9l oy
03lg 9 o> oMl a1 945 p,5 MRI
) ))lﬁQ’l SIS "'05594_30_\_1.15@55\_%
Awmilgs (60l Mo b il > 55 Lan gl ]

A8 e |, MR L;
s MRI ola ol 3Jg5 yinl38l L weslys o
0>l CJYL.’I )9_«;5)_..\4]).“: 2 U’l .)L:) ksj“\”'ﬂ)"
Sl gl 35 0 g Cmivo fiS ( SIS
MRI sla oK Busjlw a2 5L MR

PAUL) ,51,5¥ s 555

(LAUTERBUR.Ph.D
(510 )Ly Sy S g 3 95 5355
(o5 bl g (6ot (SltsiBge sl inlej]
shrly oo Gogl (392 (5y9 00 Aliso Cavadlys
25555 03000 S ing Sl 4 375 1,9] Gy
NMR ' Jool jl ool L 48 iy o 4
Ct o la)lSaly (g S 55 (o
ol 4l ialoil 550 diges 3l olatod ks
ot )51 48 o) i ol o ol plol
oA IS g iums 5 5o],S o blise ise
(Static) sbwl  —wablize e 55y p 1y (]
= s o I8 0,5 Ligran gy sh
Dg0d 3 ome |y udl)8 e lan Ly dges |l
S g an lles 92,5 ISl T IS
e 4 g el ol LS| ely 550y yaguas
ot <l slotoof] y cliiods azin
148 b A eldto 0, YL 4 00> plogl
L)"’)" 019’ > NMR LgLQALK:_w )‘ abl.m_w“a—\
23l 3929 4 1) (mabolize
Jo—ol 63550 e WIS (2l Jladio ¥
el I 5 S5 sl (FT) 8 Jis
e 3ol oglal cdS sy gl Y
Al SISy B ol 4l bliie
S ppgas jolaio s yor pY S VAVY JLw >
wilizes lals g SUlge olg 5> (lyioud
Ll J 5 oo |y G2 5 Gy 5 GX (slaglslS
gesd g 3l teuwd ) s g D905 o3l
Pl 41y S I (39 (65985 dw ST 5 5ol
Sl
Ronald Reagan ) -5, Jbs, YA JLuw
S3PFSS (o s dS pol B9 5002 s (
I, (National Medical of Technology)
Ol 35S w5 cpe Y 58D g by S5 4
a3yl o 03l 5 55 45 o5
s8] > Legl dngs LB wps Sl 42355 0
0 ) 5 Lol 0 55195
o e el sladbSupd g el

- e e e e e R e R R e e e e e e e 2



(i

WV ity /

ME.L

oS u—’l"j I el sl (i slagylmals (sl Jgome 5Ny (9051(US) gl
i ooy 3l JolS bt sloul 4 pals g u sl o YU ol eyu s L de, MRI
49 u|9—~° ) o=l eyl e e dy Cl il a blie 3 L o) g
MRI 355 o odlawl 8555w LS 3 i sl gylonl ase i gl oo
3l y3 Lol 393 gl gl (1 JUl e, Rye Jgl s gy S e am algines
St o gllaol Cpabn § Lo (Bla ¢ (i )93 amle (A 05 egsiel oSyl

ol Se

‘\‘Jl@/f}k—:b)@/é}b)ﬁ— g - sole Llals

3

PN

L

.

slagy I MRI s oy ioxen sl MR GUl3e 51555 000 (lae 9 YU (o58L col S
O 89 MRI Sl 29— 3l assSomn Jlo 4y LS 5 395 (b ol (liise
o 5l eslial il o L cyais MR 3 35 pgidgdl8 5l onliiwl .ol sanits jasiie
ol S jhas o yin b (93,5 9 Siguial aole sl cole 4y

= ol () ol JHENS) (65550 (s i (y p p5-laie d i 41535 5
O w5 g i ddd sl (ylouial () (Sl e )l iren 4S5l yd b
G|

Cpte g tS] i SLsol D (cabo sln 03> 3l e > MR (g)l5,0 g0
A Mt o yblie— 3]s 5 i MRI plssl ol g a8 a5l s clglxial
Ll A i L@(\ g5 5l e ol yd sl s ylominls

Sislessly

Qs deudS sla (g laaals z

b Aa.ma.o 3)9.0 A duudd L;.)I)).)Lo dbb Lg)buml) L)’)) @L»

&b CeS 5 CDH . CCAM . BPS §l 15)Le MR (6,13, 505
‘i ple 592y

Congenital diaphragmatic hernia

> MRl Lol sl (CDH) (ooljpls 513> 5 b
31,3y CDH 5 ol aw audd —wlid eyl

b Olagie galplh 298 (o JSt5 Jl8 job 4

.\J9._.«J (2 S A_wdb O)._§> 3)‘9 (039) 9 6d—=0 ¢.\_¢§ J._.uLo)
A0 90— oo py bl cwl S il e el MRI
el Aie oSt dinl ey 5 oias] )

Congenital Cystic Adenomatoid Malformation
@ ® ilsi.as(CCAM) SisS Ligiloginl (o3ljle (s louial
: o’ S92 8 0395 o=y gy olyie el an) (s sl o,
'YX X ) ol 04 031> s i s

h------------------------



‘“‘)l@/r)l‘:_ulo&/uim)i— & ,}g‘—@h“hl&bf

SIiglgsl) paass 4 ks

VY

5 (gastroschisis) (¢j—59yml8 5l 5,ke
s wglal (omphalocele) Jwglasl
els as s oy 5 L as Jsb
)I u_’L&w wpsbucu:wlw]wf
MRI vy nly 4 4 s S )L o3,
Jort b s sig il Al plulis B
D909 Ay (oS 0ylgd A Al D o i
O slmedg) 35 B 2ge g A

Ailey (Bl (oS 0yt 5! o

JUsuniia] 9wl (5 (gLl
= O O0lsS ey s ) Sl
plodl s Lode el i8S 55 59 wlul
S sl gale gy lam o5 355 o
pssse 5 Lo 039 ol 197 9 O by
Ve i 5 S gaiel ale ol el

Dy e el Shols

o> il 5 MRI Lol 5, )8
5 gy Sl e ks b )le S
ol g o g 039y (saS]

B
« http://www.appliedradiology.com/
articles/fetal-mri-of-common-non-cns-
abnormalities-a-review
« http://pubs.rsna.org/doi/pdf/10.1148/
rg.327125053
« http://isradiology.org/gorad/docs/2012/
RAR_fetal_RMI_thoracic.pdf
« http://posterng.netkey.at/esr/viewing/
index.php?module=viewing_poster&task=
viewsection&ti=374997
http://www.ncbi.nlm.nih.gov/
pubmed/23150864

ol Gl e e B ol 4 S g s
Wiwn oy Senl g3, » 4 S CDH ; CCAM

A f :
Bronchogenic Cyst
lalo oy gml) SisSgn sl oS
A b ) Lals 4 S e 3y e S S
Je) sy s (S35 3 L g ibide
e 5 (40 U Ly 5 s s gy
S yS
Joe g2 13 (MRI s p09a ey o
2 Lisgy i wl ioled ay ol oMo
3 S sl 0355 () ) (i

O sl olen 5 b golaials sl
5 st o dallls MRI dlacas 4 S
alawdl 51 s lie Wl (6 3eS § g
Sl platel (ol sa sla ol suldule
S S s O 58 5) slis0le
gle oa5) 03 dosk (4o glacy!
05058 WK O3l ¢ (i lad o
(2B e 5 (lbiae

G oy p sliwly 1 o yuiitio Cldlas
sl )lual wlid coawl 5)l50 ;5 MRI
s 4 (o (5nl o s oS3

s (81Sgaw &S (63 )ls0 13 32 cpl b .l
S ppgad gy o & Cusl Cydgae
el jl o3l

Anterior abdominal wall defects
[QLM) Lra‘.kﬁ < 0)19_;.) ua_s‘.o.s =3 @L»;

= g Gl a8)lS) @y 0 4y CCAM | ST
RS (o 3l ) opd S (oo

9 P9 S Ly asle < MRI oS
3 i s (ol (39 (Kol Ly - Sen
ol s L6 g

Bronchopulmonary
sequestration

P SO OT el s el ‘_;)szhl} =9
) s Jluasl (g 4y codl jl SaS
9 99— (o SIS S92y B9 9 Jlmiigp
S 555 53,5 Gl Jl ol Gl s
25 (e plosl el by

52bs  BPS Lasess s MRl Lol i
sl e sl lsls plow il
Wl Ao g e dawgi g 4y (6
il Ssledbs L BPS a8 olsin
logisdligygi Lo ¢ BS g5 )3 Cemssl (y S
48,5 olail JUs)ol (o5 yiss Lo o050l
Ll o 5—les 4 MRI a Sl p3 595
by i sl )l pl s 258 (o S8
(hyperintense) 15, Ji&w )30
IS &ygo 4 [y BPS g ues o oL
(hypointense) ,$15

L 4wslic ,» MRI ¢ BPS ;5 izman
s 04> (o (bl L pgidlg)s

- e e e e R R R e R e e e e e e 2



AuS o LalMRI glsy sy sgai )
ooliio S i oS 5o i IS
5 JuK—w Bl o Bl )
s =y Ol L, MRI sl 1) 655
oliaze Wl el ollae oyl as s
el 039 ot e

55l oS gyl gl 4y LS
Pl ol 5ol 4 al oas a ey )
L ojla sl Ly S palysgpam <ly3)ojlasl
oo ga g (Ve L Or-NMjl gl _ste
ediwliide ) yrnS draisle)osliwl 3 ya—s iidig
Al ol S5 s os
5555 93 4y ol oLl 4 clyd o)
o doiiliy B (o (S0 D el (ol
4 09,5 Odsh i) By g 2le—dly
SPIO (super paramagnetic ;s <

R R

AY 55509081,/ 8l yo JT dloeaws

P9y 09— (= yolome Lo 99
csls Sy MRI 5,5kl JS_lS cLn
i 0pe Bl A 53 o )b )
Je jd s (ioliel e el g ody
P95 ClwS 5l as Slwig 5
Sl eges b odle S plais 4
Lol 395 (e odlaiwl MRI (gl ) g
—olaBl oy o gl 3p2 ol Lo
o d ol S ey wd 5008
b ol ympal plsj ©de 4 S W5

U S PR WS
S g0y A5l al (slar )
o9l sl ol S bolitel by
Sl olal ol ol o 4 L
Ored 4o &3S )y B oslat il 3)9 e 1S
b oy Glyis ay (ape piE

INVItro asc a5 cla g, o al)d 456
)‘)_9 oola_wl d)9—o Jl_w J_Q? 9> )
Gl b eslar ol oyl g aslas8 S
Co it ol &S 0w gy oyl C e
oo blas pl oy sla ccdbay wyiwd
ojlsl L (513 555 y0 @lpd b M lawl
Do b o 03wl y el a_ail 5l S
o=l slas ales, Soloully wlie sl
bl eolawles b sla Jolw ol
soml g ol s laensyS Ly (ol g

Sy S o)l Jolw sl i o, o
sy S 8Ll (gl gl
S ciwlon s ass S, b s MRI e s
o9y plow dm o MRI (655 51 (0
P9y o=l el iy ysal glo
05— 5 o dl ool wblise ol o
Sl Jy—Sge )3 39290 (90 p Lo
3 e b lie e a5 ), 5
S5 ol (gl gy S 3)05
ceelaSob il cosls by o 34538l

Sy o 3 bl el s i)l

e \\..?‘ U oo /p ez oo /St e g 3o ol Colials
k3

(03T 4

Sislessly



‘“‘)l@/r)l‘:,ulo&/uim)i— & 5}:\_—‘54.:24&@

SIiglgsl) paass 4 ks

A

i &|9_3| P YL S g Ql}—ﬁ"
ez Gl gl sl S5l
Lo Jslwjlglo wsa b glis
— —2hd (Vb g awlie c LB L,
Sy Gl ) (sl o i a S S
WS el MRI 5ok 5l L Jol
sle cdy iy il oymoy o 2 > Bun
0F ol Jl ol msal s asine; 3 3]
jorl 4 sl o MRI (g al g 4 Lo
F s ymgad s (Solite sbos o)
P9y Jle Cl 0as odlaiwl Lo O uL”
Lokl i (6)l3)m jmga 5 (535 sl
S5 9 —S93) & A—we) ¥ SIS
90 4= 9y JS—ie LTy L (o) (il (e
ol b.))_§

93 gl Jalpe > (hoy =l 4 )51
Sl e ol el Lkl ), 8
il a S el ooy Lis 4,
&l sl 09 gl o 5,5 o Jé
L .y  asialoglycoportain: il
ol )_:.\; QLLAI MRI d)l-’)—.’ )
2 dde sla e dbgapl p oD o
g (i S gl 4e
engineered transferrin L oo
i (receptor(ETR
«l— MRI de—pe B Ly 5 iss
ol Loy s 0 gl Sl ()l ymge
s sl o) S— gly—s 4 ETR
u_m-l LS| 9 u;)ﬂ_uul).) 5l 4_.\.>w>’|
olg—is 4y (TF-MION) Vb S 5350
MR Lﬁ)b)—!)-.’.}‘d’b LS‘)—.’ )i_.ﬁslf S
.))_§ oala o.\_S),S L')—i‘ dl)—f

sh= MR &L sl (5 (39— o yimsdy
Sl Son L 0 ol | )0y jmgpas
4 a8 pals ]y Sy o S QS
g odd dly e dy (2B sla o5 ol
Ol Uy S5} e Sy B (s
b Jolow a4y S5 il )8 S (0,5
Dy o 0dawl (5509

sl i Cj dla 5 dy 0jg
O—raazio g I9Slge Glwlid S
Baad S g b —eodgibla S
MQMIWL&MJWMJ
2 9 OB—eiple) (e2les i Oy
0l QL‘?—??" BRI uL...» s alsys .3)19_.,0
DS gty

5 oj_ml

< ;l o\

Joseph Black Building, Func‘cionalisatioﬁm°
of magnetic nanoparticles for applications
in biomedicine, JOURNAL OF PHYSICS D,
(2003) R198-R206

L MRl a8 Gl s ) —abolize sly—
olaiwl 355 Jolow (5 )= Sl Olo—e
YOUM_Y+ ydelgjy dlgiee |, 5 aly )l 8
S ool alog s pa Su S aldl
vy am Lo Jobw 6K 4ol
o ml M54 S b S e
sl Jolw xoos asllas 4 sioj o ol 5l
—olite sLa by b ool wl el
b wgr oa b oy gy <lyd 5l ealar wl Jolis
Slao ol el Lol ais a sl xS
ULA‘ 9 5.39_3 u_ul.) Lb J9l_m la_m?)
..))_f u_m u_im ]) J91_») u_gl.g'b)
Ciind Ao D 4 S M i 3l S
Cowotd A Sle L Jol w5l ol glo i
=l s 35 Sl 3559 MRl alwgs Lo
.l jeuwell gl (63959 slb 00,8
=233k il el gais By (S
Sleolajola s Bl gl S e e
ol o ol sl Lo Jolw

1tat—H|V )‘ b.)lm_w‘ J.nl_w U’"}) u_)]
5l asblil ol e 4 S el peptide
u_lmJL.i._m L_i_) 50.\_3).35&_3' b.)l_n
J_w u»l 0y J_&b 5 l) dl L
bl LB ol ol g u S
L Jsbos 09)% 4 (g sl J9—Sge
Dy J_M?&

Sh— e sl 5l 500 jl
o Jol iy i 13l
ol ST el)d o 56l e s ge
anionic maghemite L5 4+
anly 5 .c .l (nanoparticlesAMNP
ot Lo AMNP 4 S oy o ol
A tat peptide Lo o

2 elomodly sliie Ly dyes o d g

)l oolax

s ye b sLie ) a0l
e b w ol s L, adsorption
5 =S —,» L internalization 4,
ol ey i J)28 i o

ol o mgn psiing b (e

o3l 48 Wgs e a3l (iron oxides
ol ya2)d-NM I iy 09,5 -yl &l)35 L
USPIO(ultra pgs og)S el (iig Lo
small super paramagnetic iron
ojlaslog, 5 oyl y> 4 S s wn (OXides
ol ojlulewlonm i, zaS" @lyye 6
2 9 led 5 (3 ol g9y
IR RN R WP M |

Sl sal ol el oy S
im0, 5 5 Sl 5)55 (s)oxe
Aulgie USPIO @il )b syl (g5l
r—90a8 Gl Gy 3P Oy 4
=) 855 B edli il )5 o (g5l
(38 5o Ly (e5to oSl Jlia
g b Olo (o |y S 9 93
alylumirems, s ¢l o3 o Lss
hE L 8w b oa S on S
o—>l LSl )y Endoremg - -nm
SPIO wl)b jl aSges gacN0-NM L8 L,
6‘)—.’ CJI)S Q;IAM_M&’ )l)'l_g 0 D—290
5 —lS sl L @b g
b g a8 Gl g)len pa i
SRV JVC S U ) L PN
bl als uSTelSinerem
2 990 USPIO ol sl 403 YoM
O3l gy pasis sl 48 el 5L
Dy (o odla il

ol gl il Gy oBa s
oablize &3 5 g0 i s MRI el
eyl yue Gy S Lo Sl bosgs
A a S e wl g nld e wsdilcuwl
sl bsgs 5 sl 3 3ly—o o] sl
Oy e by 2l pllied (e 0l
e e e
[y u— .)l?ol‘ujl_m_c 6_73)55 @JaL.o
ol sclathrin Ly a5 on by
o5l Jo—Su oy A Lo gy 0>
G—b e S5

e S e ks, g GTPase dynamin
A ol sl el S wgul Al
A i Lo 550 jo—in Nz o Jgwwginw
Jo—ol Sy Lol e g JnolS 5o wguil
aroa il 0 4l (o gl s
Sl o 5b Jolw iy (g5l 4y
S S8 (bl

Cdby a S wlool i ol _dlas
ul).«_mf.) L oas LRV C;\).) 9_»[.: UJ}\_M)
—n e ol 5l eV L - )V Apg))
gl e G Lise sln joagi 3 Jol
P AP s, Sl Hli e gl
el g (Blao adgil g a gl Sle

—— e e e e e e e =)



o
. 3
-

JLe loie 4 936 lido 3 (A Lal L (golyo il 3950
u.._o; .)|9_A O_’“Pl LSL?:H—M’ BB Ve 'S )_m},b\ . .)‘ ©oS
Slas jl calizes il gL asbyp Ly oyie Sdiy po

Juisl s Jole L ad S (S () pgad 0 el

Sout0 J._u]w C;I)')?_SU..UI 03,5 Ll 45,8 L;LQA}L“’ s
Lo Ll 5 Lol 1 (3l (6)Pmnngead ) (g8 S8
Gblie I MRI oy sizmen 5 il jgld g8 Sio 5l o2litul

» J,m wl)}‘.af Ja‘,c wolzo
MRI

b i > (Ao 35T Kot
PCEWRPIE PRI I OS] R - o)
J=te 355 (69) CunmrdiSidy 538 o (mas
Copo poridgdls 5 3)1> JLs |y (i
a8 oy Sl (o0l

ly map &5 i 3 08 j9i ol Y
U vy

5 i)l oy dio Dy Sloe | oloe o o1
S0 1y gyl JLasl e 20 sl e L
JS—t5 aledob | (Sl s S
oyl ehyls IS jo oy 4 S u Sl on
Lol Ay 509 ,So) + Calus day (la
A 53 9 T sl gl ol i
095> SL oo Jl (Sl ;- tegil
A ) i Ay Togild Lo yd5 Jolw
Shai e i calw 556 Glyd 0 iSe S
a5 A agd leiee puin Sl ol duslio
JrS eesd st ) L (oo (S0

R

A ygl el i il

slagdly g Sun c8l o Col 1S Conois
plos Loyl a8 (b 3y e 180 S, L
Al 8B plajed ey Cl S Jslgs
3 930 Yomose sl i Jslge Ll
oo 48 Gl 5 din p T25 T clygle;
J—slos 4 Laog (ol sy el 4
ol Sl dog e T2 T1 el s
oY il s sl eslawl 3)50 Jolse iy
posdgdl Sl Fadly (e poid 3 Ao
Oly—ie am Jlw paia gl cise L
Jab s J> (bl Ly el s | sls
23,8 Jas e g a8 Al (ol 4ie)
oS T1 L pysid o8 1 (e oo Sl

Antibody Dextran Ferromagnetic

PEG shell core

\

20 nm

WV igdl,/ (Srhs arlas

MRI (magnetic resonance ‘

(imaging
dpe) ) S—dp ey il S
Sl (ol gl adl (e jas s
Ll oy ot )3 Lo (g)lam Loy
=l ol 3 s)lom ez g 0il o
Cogiige (Lo del 398 lwlid 5
sapty 4l pMRLe ) oty o 5l
Jole Lo olyon dtn ablize (sl
PR3 pasiis Seliclie cul s’
o —2lp i La )l glsly Gloy
e as py il > MRIccul S
ol plejengion atuils ) gl is
= ol ptalsl L 5T 1)aS i e
4 (bl jlogieerlonl (5390 (T2) el
ol Lgdly 5 Lgelil OF (elye0 (s
359y Laelons 5l (i 53 simen 93,03 392
o Sy )3 s d y2vie Sl ol
&9 g9k )l el (he) (il d9—ine

Ll yidn pgdue 03y K (Sbjy
el g el S T2, T1 B ol

Gl B ole o b sladylS

e \\..?: U oo /p ez oo /St oo g 5o ol Colials
b

(oSS

SIgledly



‘“‘)l@/r)l‘:,ulo&/uim)é— & ,}g‘—‘sals“talz.hlf

1
?
2
"l
Y
2
b

£+ (USPIO)S_>55 L5 sLaSPIO ¥

YeenM
USPIO 4 cguayj <S(MION)s_.5!

Yonm=yepl o Ly s il

Jols 0-nmjl , =55 Jlws)S @l b
asbus sl )s

vase i gl A ilgie domen ©lyde 5L
6 (Hsane MR a5 (ST
Jle jo oS S oS g (a5
Sliwlie (g ol e 4y 4 Slgie ilyde SU
e yoday (Hseme MRI s a8 a8 S
Cawis] )8 ol Cponldg e 0> o i
o=l il moge olon an Me ilar 48
Mygdp >l L el leys jlas s
Slepgin 4 il Al Ggdin S
4\_1>)p O‘)l-":‘.’. LS‘)-? as wLol QLo))‘.\_.Zlg

A omabliae O350 sb15e
1l S Jolge ylgre z
Bl Cmnj g a )b ol Caow @
) ol Coomss s (59) (ibsy | oolitl @
A g > @Y jeas ploj e @
C959,3n sLag)ls glol Joo (Ul @
a_dexorubicin.  pacilatexal |z
sl
S s el S @

b3 olwlp cmmblize QU—S}GU z
i 5 Sand ol 5 o] IS
Figule (S0 dwd il
Gy asd) YUY -nM ey LaSPIO )
G p» Loy e 3ok

: o’ DS dpog Wby dn Tgpe )5 A (B)I5S i (50 g

® .. 93 dy Ll ay (wabolize il 5L Ll =5+ 031151 L(SSPIO)s skl LaSPIO ¥

0000 Ajb)_:MFL’?u]Jl_ﬁ)_&5JLﬁu)9_«o \o-nm

I
A TI-MION
B 60 ®
] | ETR+__ ,{ ® 4 2
= eind
E 40- A . =
- -
= 1 ¥ 1
201 /
£k ETR-
= L
0 20 40 60
Ti-MION added UTR
hTiR
promo!er coding
c P () 1.7 kB 2.4 kB
" Engineered 3-UTR regulatory
region lacking iron regulatory
MR Imaging and mRNA instability elements

Ole—ie d il ol 5l (Sl a Ligals 1,8
Lo Gswign Smp29 sl Jolow slaesn
109_3).4 0_1\5> wss CJ|9 O39S ool
2 Wslo 55,5 Sajlan sln il b o
g 5 Jes ke (5 ot 55 3L
o) Ol )3 dag 9 35 5 5L (69l
@l 93b 51 ealatwl oas] Yo+ A Jluw ol
A zy—lee MRI s

de5 S oo Jidlw by —uablize lydg sk
4,0 d S T24TL olej ials ay yorie
Sl 38 il By jmgead Ao ()3b o)
b lize glosl publize 4lie )3 (SPIO)
J=izee (haban e A g 4 LBy 0nis
)L\_O.o Jg_w O—g .L_.AL.».A Lrno}a odS
Abde il T2, T1

Slogas L auS] ol ol)3 4 SPIO
2 gl o3lasl 5l a8 4y S abolisa g
loads ol ol 1S Lo 530 0350 >0
09,5 Ly olf'aa_;b e icde sl U
o il Jo yol s (00, Shas la
oA Cpolaid] (e 5 JUslS gige
s sen amiaawe (il MR
b g lyd o b 3l JUKo o5 (gl
DS 03wl b lize (sledbi S
lde b ydad saie ol alosl]
doss 5 JUSw LA (e (g9 (b line
aS jehailan.cowl y S50 fay d al)) 4 es
GRS a s dgdne S50 lyd Hlw
Ale i aSMRI

e it



=

infarcted

&le
e www.ncbi.nlm.nih.gov/pmc/articles/
PMC2673971
o farhadyb.blogfa.com/post24-.aspx
e edu.nano.ir/index.php?actn=papers_
view&id=309&action2
e edu.nano.ir/index.php?actn=papers_
view&id=306
e edu.nano.ir/index.php?actn=papers_
view&id=312
e CA Mirkin and CM Niemeyer
Nanobiotechnology I. Wiley-VCH,
Weinheim, As i an J 2007) 1363 ,2).
e Varadan VK, Chen L, Xie J.
NANOMEDICINEDESIGN AND
APPLICATIONS OFMAGNETIC
NANOMATERIALS, NANOSENSORS AND
NANOSYSTEMS. A John Wiley and Sons,
Ltd, Publication. 2008.
e Thorek, D. L., Chen, A. K., Czupryna,
J. & Tsourkas, A. Superparamagnetic
iron oxide nanoparticle probes for
molecular imaging. Annals of biomedical
engineering 2006) 38-23 ,34).
o fa.wikipedia.org/wiki/
e SHI Y. Superparamagnetic Nanoparticle
for magnetic Resonance Imaging(MRI)
Diagnosis. School of Chemical
Engineering.(2006)
e Zachary R. Stephen, F. M. K., and
Miqin Zhang. Magnetite nanoparticles
for medical MR imaging. Department
of Materials Science and Engineering 14
2011)).
e Labhasetwar V, Leslie-Pelecky D, Jain T.
Multifunctional Magnetic Nanoparticles
for Imaging and Drug Delivery. The
Science of innovation.( 2007).
o www.rxlist.com/feridex-iv-drug.htm
e Goodwill, P. W. et al. X-Space
MPI: Magnetic Nanoparticles for
Safe Medicallmaging. Advanced
Materials 3877-3870 ,24, doi:10.1002/
adma.2012)201200221).

€ = = e e e e e e e e e e e e e e e

Sl ()l g gaiidgdie RS g yin yuo
ol 5 05 Olmiguslsnplemss lal
el 015 oLl JU> 4 5 gy )
il e el b xoon K> By b
Lulyd (205 ol L g 09— JUS
Cole Cwl S A liie OIS g

Bl Cwd (g,

B8 S8y g2 e Y
5 Lol 5l Bylsite (5l pgal B9y 2
Sy 0353 s J odisal L 38l o blis
Ly oyl ddon jlecul ages 4y (T
oebdg, o(fluorecin isocyanate) FITC
5 )ly Wslow dy (5l &gy 4 el
o= bl JS i 93,059 Al Ll Ly
L il gl o ()l pgead )
Job > pibiysld Cad (om0 1S
Sy By Ol am aag L gl
Sl S5 sladgSge (HeSge sl
2e—iwsnon fluorecent a , >co o §
JSize 4 @ly3536 (QDS) —egilsS” LLS
bl (Sase dla dod sla)sSUss 5
andl il oS (598 Ciold o Ll
s 0ad gl zome Job 45 135, %pe UV

b (S @lyd ol ojlal
oo e Sl (S 53 ldgsliasds
S Uil o5 JUis 5 o5 o, g 31y
308 5 pgla il Sy 0gMe
e Cj slaialy 4 aagi b
2 ader el oge 5 Ll slanl
(QDs) esiilss bl b 5l (ol 4o

» Jlinl Gleigyg Clpogad 4y aagl
Dgige plosl ¢l ,»

alyde b gl ate e iby o p e
MRI ol S cciliseo (sl gl > ombolite
S et e |y

vy S8 ol (Jlsdpe JLinl
g n (§)5] gan JLbighlsSs, ol
o=l el cle 4 (gy5eg gl
Jelge 3529 Lo ptalad ) ot
lowlid polplonl e s conl S
730 9 48 sagiesglil) (slp o) S ety
lod el Cwdy sy glad duwnlis Ly
S (ublizne @ly3s 5L S8 Ly MRI
JLsd e Oy o d Ll <l plog e
S oy pgas 5 Bg—b S Lglly 4y
e oS b 5 oS e calize (slydly
= Ol 1) 5L S e g Gl yseisplid

e \\..?‘ U oo /p ez oo / St e g 3o ol Colials
k3

(03T 4

Sislessly

Signal Intera ity

s s Sy ()i JLiz] Lol
cosl pa 1 )b 5 Jsb pf el
U155 pp g d9dne Cwlyus (il
ogMe 4 S 0 iSee iy |y (Hoge o s
S Sl (i (Sl s Sl
QA A yoxieg ASie o8 1) (S9SUge




‘“‘)l@/r)l‘:_ulo&/uim)é— & ,}g‘—@h“bl&bf

SIiglgsl) paass 4 ks

VY

Vil (Sy88 aplas

09T ALBIS Slise ()l pgal 4 Loy ey,
o ey S bl 4l ool clogdydin Cdyiy Jo 3 o) Siedmdly 4y |ﬁ
B g 320 5,58 0 N £55 s S (el ooy g st Slodyy (2l m g

i glacdy il (Sa s 635 Cvanl IS gl l S—83 s ympgal Jos 4S 39 gl
S8 by it Lol sl 58l (G (ko 43S b gy ol J (e yTgle pa B>
LiSee Job celo Y B VY dgd (loj (ygnn g 00 S iz a8 ol DTIL Ll jgis (610, 0900
o> Sl el oSl (5 w9 0kyd S b S Losl jlaciSis odlanal o 5l g8y -3 Jlo
o9t sl ales (o)l Lol el (35 daomon (0 Sl 9 ol 4ABLS 2l ool )3 jom 59y o
A3l it Jol caeliw YEB VY (ol cl (Koo 6 yios (5255 o5 G s a5 )5 ) Lyl (L]
JsSge paseis b caols iy s 4 MRI ol ol A ()l gl D9y (] A
oo 45 Jl g (U8 oo e By B il (g0

@0c000c000000000000000 0




$iMgs O
Neurotherapetics Sl ps,0 5

Tl 9 Oleyd (e i Y

31 b sae Lol igl) ol M lae A
(32 2l Jos

sl Ceddge s jalaies oj5)_o|DT| u:"ﬁ))'l
0 i (Sdn ddee) ) yde (ool
LQJT alon jhg e odlaiuwl 35 Oi S adss
dguby digoj 50 Hliizre Lo dygliwd 4 laiue
ol (sledolw dsgn oS a5, Slae
oSl (S, Gl B w95
JB 4 e ol (355 4 S o)Ll 8
=l lii=esMedicalnewstudy
aus 39DTl sls MRIGE ol i,
Sy s b (wyp 2 ME g, o] 5 aS 1l
BBl wllge ¢ oLl ,» myofiber
ol 00 odlawl

L‘z’_c,»_"'*—?.L")’1 Job 3 g el anlig e i,
STl el )gld slaylass oles (i L ol
)5 st Olieod 4 (65l g 03,5 eolaul
deo U cnls dlge 5l oalawl 90 DTl
Sllos oS5 (gl Jlonrdsdne plonil (oleord

D ool 3 Shes @ s

SleYse

L by clasdl glidle ol oy
o3l elodsy coled .l (gm0 YIS
awg J> pMRIL e Ll 8
5l sl s lugy Gluogas 45 Aiwn
Sl )t Bl dnld dp (b (DUl
4538 Jlo Ve DT b o9y 035 us
Jlw 03 jd a8 39y e yLLaul 5 sl oa s Lol
o300l 5 e e la Cdyiy s o]
s dales < MRI L 3485 6,5

:&bo

e www.bonyannews.ir/ ,La1 s I/
ID/ 3514 5 iz r93 3l £ elslar/ 4944
3 ,Slos

o www.magiran.com/ppdf/nppdf/2835/
p0283538340211

e www.ncbi.nlm.nih.gov/pmc/articles/
PMC2041910

° www.psych.answers.com/research-
methods/what-is-diffusion-tensor-
imaging-dti

4 o o bl 5 (g o)y (g yitiy leMb|
|y oS’ Ay L Sy ol 3 JoaxoMRI
o cladsUge 03,5 JLis (bl s ) o0
Ao iy Sy sl dtlaie o 3 290
Sl (S0 (g0 A Jlow S Jlo (sl
Sl o (ol (i 320 5 yinSB o3lo 4y
S 03lo )3 yi5 Lol 395 0050 MRI S 3 oS
4 005 2,8 sl DTl gty 320
wswas g 4l Gl 0l gy sla oS s s
ot (e 3 1S S 5 a5 il L
Pagine pbslasile sbaslel Joss, S
O sl gy ol ool ol a Mee Jlen S
Py 9 Lol Csl dgo gy (45T iy

S Sl pyal by QDT“ e
2 el (s 00 (B yn (S 45 S 5
I 29 Sl e b pgal Cliles
238 dn Ly s e 4185 a0l sde o) Lan
i ole Gl gpdn clap oS
oo (e sl (g)lam e (canb (sl jlis Ly
J aelglod sl na
saste (glo ASs g peulle 8955 sl 53 pudl
o i SUI e (lmtiSe 1ody (Bl
b )3 g 3ty e ;503 Byl s By b S
Hdgpede JSb S an Byl gl mb
9 M w o3l u—’l)> ceel Lo ose 9 LIb)9A93
sl Ml oy b e gl (Sua sl
d)‘%{)ﬂ%f Ohey ol 2 48 Sigtipe oal gy
pyal 4SSl by b 4 ol odaliino LB v
oS > asl g adl aib |y p)Y i
Sgdun 033 o yeud 450l b 3giine odnliiie
Aol coglase
e Lol cl sl (o)l gl sl S5
S8 (5 shades )3 05 phS coi]
o=l heslawl jo Kb e cwl 5 aa S
el low (093 2 85 Csl (T diz o o 090
S o 45 3,8 Ll gl oged Ll ey
bl sl Bl A jp o g 2Bl 5 0aiiS
s S ealial ol 5l aslyg, e L asils
3L glej aaDTH (o)l 09005 09 s e
apimg by a5l ol (00,8 35 L5 o)l
9= Bk Lo ohlen bauly5 L

0h9 0l 5lau 53418 yab

CNS,s sl

i s s ¥
ol ¥

FDI ¥

S d)l.))_))}}@ Dy_w ‘))‘-\Af L)M l) JMD]
w3y (Selaie (slady)S

L DTl qc.\.:.u.:e DTI

Gl il gy Sl gus (gl g
ORI E S
ST 5 Jolas el olepsg 555t
oy yidi gl Lol 8 S > js0 3l Lol s
it iy n 5 o Lty Al
5 8 mas gl Jos )3 silge sl as
Db > (Seielsn Sl » ol g g Ll
DTS00 plogl Jolos clalsLas 3,0 515
b s 330 At 0dlo &S Aando ol Lo
4035 550 Sy 3 el e LS g lagga]
it JuSms ChaniS (65 0] 51855913 s guas
Cunl 1S 6l racslSle (2 piotes Sl (So 2 o
293 S g Gl skl gy ol
G duw )Ll (0,8 et e g yioles 4 Lol
D yne (alib Comdge 5|l lyie an
Cte 9 62)Slunedl as jdejlul il j5usls
Sl S o g | (63,55 et Dy i 5,5
e Sl <8l 5 5 i gl 3
DTl alex ()39 Ll o9, DWMRLALL o
Cpogs (glym (gaa3)8 (slb gy 09l j5las
ax Sl b )bs L) 13 6y g Silon )
s ki &y 535 (lacgy s s
Sgino 030l ilieo gl 5L 1y L)
13 &l st 535D T1 00 & gy, oyl o
& 6348 bl s plool B 0asj a8 SO
e iy cops (g o)y ¢yt el ]
b wlgice Sy cndee (LS Cuplid g (omas
Bl ysegs (a5 gl La ool oyl 5l ealaul
OmyeS aSul Gyl ladymlisiae
Jos 5 Jod (88T sl o 4 ol
ke G)leni b Soie sla amlo >l
S=b b g anys | (b g 0asp Sl
Slgine )y pgal go5 yohiis solawl 4 5o

-

‘\‘Jl@/f}k—:b)@/é}b)ﬁ— g ja- sole Llals

3

PN

(03T 4

Sislessly



¥ )lp./f)leg ol /Q_{&)s— L2 g ja— sole Lolials

3

pr-A}

v T

Sigdesl

(o

©0000000000000000000000000000000000000000000 o

WV 5592305/ so1 ol ke A0

©000000000000000000000000000000000000000000000000000

JS"'“d"JJ"‘"L""“ﬁ

uco CES

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

http://medplus.
ir/- yeusaiis
-Alws-ArUUo

w55,

OprsaS (S9— jl 00d &)l (cladgein) SaS
5 Sjdasly cblas Latal) s (Mol
Al eblis folg )8 5l s
Juol el s o il 5] 5o 3 ]
ol el Mg e b sl an g Uyl
Sl i BB (Sloj 950 L )5 48 (e
Juol 3l 03,y @l e 3l i ol 39w 4
Sl " 590 393> Coley g (o5l aiue" pod
CotS Ly (s s 4t Sl o b 45
Sy aldlie U g yase s ol 0 cowlio
390 Slalllas Dgs o 005LL 593 oy yieS
GBan oS el ] cows (o aliass sy
asis Sleludl )y andl (il jials (ol ;)
Jle loie 4 .cwl MRI o,k 5l by
Gipek 7S ye 4S8 iy Ol
MRI (sl 9005 y3 s plosl UK ol s
ol pasis Sl b (b e
& (6550 b yimgh g0 A e odlaiul
0l ploul ol olSisly (o S5l o laieils
&8 gl )b ppgal sl s )
b by crl 3 )l el jloslil 4 g5l
@ 4z oy« Hig pisy MRl el

Dy (o 00l Has il 385 o b
UCL 55 50 jte oS0V jgudyy 4 4y
Sl 450 4y g9y 5 dude ot 5581 B
a2l (e hlog oaisl " 9581 g
Wi pliel (mass 3510 a8 (T sln
g oSl (oxe sl lisylogs )3
UCL o8 iily skl ¢ Y5 S o wdyy slizel
2y Gl o L (ol cnge 4y
s5b &1 il e 50559 5000 S5 b
ol 4l (ol plas a8 ol (g 5 o late

S 51y Sl 3y90 S Mg

oSl el 51 Gy S8 (82,55
Oy pasuld s MRI

AP Gl s bg) Qe (S3U &
ple )]uu_.\)u—l )Jc\_f.\_ia)fd_.ﬁfdu@)_m
Db (o0 BoF S o g MR (Sl
sxilgd gluco CEST pL L 48 iS5 oy
o IS ol iatils Lausgs g oo
Ao 3 4 S lllas 4 ous 4 gl UCL
ol 3 (Sl ol 4 el b
b ggas b dlis )3 Lo jgegi 45 Coul
Spas (s yida S 4I5 Ol ddbil g 45 sl
e 3l Bgelw pgelw )85 S (oo
@l 1S oo UCL &)ty ()l ngeas
S5 4 b ygag Cupmbgo (s il g odaliie
oS ol S (i Hln ()b gl
anly i (Sl sba gy ()l oS!
owlws b oS sl o Ldie "L aed o Lo
Lo jgo55 5595 3525 4w MRI Sl (3,5
e L9 (oo yalb (Sl bLE @90 4
Sy sbygegs hitS (lpm (5 S
Sl e 3 a8 5 4 555 ol
eos Jigolaw , 85 .ol (gl asizs M
L ¢ gluco CEST &Suss o “ mimy (o
oM 229290 S oI5 g2 gl jleolil
A w9 (518 cooMe  unblize LL
9 Ngd (o alwlid (Sgee MRI i,
o (Hsane S5 gy ol " 13958
ko gy Ly dlie )3 48 098 (0 (3) 5
dlgo 325 9 s928 aPds Sl poye
"-CA—*:" Folad 659 55 Gl b 5051 503,
ol gl 5 lie JS oyl ¥ede L
dil (gy5p0 yuf il Bis oly ;5 FDA
o b pAd e (SR ()3 pga

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000§00000000000000000000000000000000000000

om s -

oo

eecccccccccc00c0000 0



exposing the breasts to a small amount of ionizing
radiation to obtain pictures of the inside of the
breasts.

e Breast ultrasound : Breast ultrasound is a type of
imaging that uses sound waves to create pictures
of the inside of the breasts. Breast ultrasound can
capture images of areas of the breast that may be
difficult to see with mammography. It can also help
to determine whether a breast lump is a solid mass
or acyst.

e Breast MRI: During breast MRI, a powerful
magnetic field, radio frequency pulses and a
computer will be used to produce detailed pictures
of the inside of the breasts. MRI is helpful in
evaluating breast lumps that are not visible with
mammography or ultrasound, particularly in
women with dense breast tissue.

¢ PET/CT: This type of nuclear imaging combines
PET scans and CT scans to provide images that

the cancer has returned after treatment.
known as nuclear medicine breast imaging, may

has been discovered on mammography. The

breast cancer, but cannot undergo MRI screening.

If a lump is proven to be benign by these exams,
no further steps may be needed. Your doctor may :
want to monitor the area at future visits to check if
the breast lump has changed, grown or gone away. o BCT surgery (such as lumpectomy, partial
If these tests do not clearly show that the lump :
is benign, a biopsy may be necessary. One of :
the following image-guided procedures may be

performed:

€ = ——————————————

e Ultrasound-guided biopsy: During this type of
: biopsy, ultrasound imaging is used to visualize
§a breast lump. An interventional radiologist will
: advance a thin needle to the site of the lump using
: the real-time ultrasound images and remove some
: tissue for evaluation under a microscope. The
biopsy procedure is usually quick, but it may take a
: few days before the final tissue analysis (pathology
report) is ready.

: o Stereotactic (x-ray guided) biopsy :
§this type of biopsy, a digital mammography x-ray
machine is used to produce real-time pictures of
: the breast A radiologist uses these live pictures to
guide placement of a needle to the site of the lump
: and remove tissue samples for further evaluation.
§° MRI-guided biopsy: An MRl machine is used
: to produce pictures of the breasts and help the
radiologist guides a needle to the site of the lump to
: remove a tissue sample.

pinpoint the anatomic location of abnormal
metabolic activity within the breasts. It can detect :
breast cancer, determine if it has spread, assess the

effectiveness of a treatment plan and determine if §The type of treatment recommended depends

o o X : on the size and type of the tumor, its growth rate,
* Scintimammography:This imaging test, also and the general health of the patient. Treatment
: , : : options include:

be used to investigate a breast abnormality that « Surgery: Surgery can consist of mastectomy or
i ] ) ) " U= % breast conservation therapy (BCT).

procedgre is noninvasive and mlvolves.the.ln.Jec‘.non o Mastectomy is an operation to remove the
of a radiotracer, or drug that emits radioactivity, into :
the patient. Because the radiotracer accumulates
differently in different kinds of tissue, it can help :
physicians determine whether cancer could be
present, thus helping determine whether a biopsy :
or additional follow-up is necessary. While it is
not a primary screening tool and does not replace :
mammography, some physicians have used it as

an adjunct in women who are at elevated risk for :

During

How is a breast cancer
treated?

entire breast, and usually the entire nipple.
Often an axillary sampling is also done which
removes the glands under the arm called
axillary nodes. The surgeon may evaluate just
one or two nodes (sentinel node/s) or may
perform a more extensive axillary dissection
to check for disease spread. Mastectomy
sometimes requires a hospital stay. A drainage
tube is sometimes temporarily left in the
surgical cavity after a mastectomy to help
prevent fluid accumulation. Women who
undergo a mastectomy have the option of
breast reconstruction.
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Breast cancer is a malignant tumor that
grows In or around the breast tissue,
mainly In the milk ducts and glands. A
tumor usually starts as a lump or calcium
deposit that develops as a result off
bnormal cell growth. Most breast lumps
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Breast cancer is classified as either primary or metastatic.
The initial malignant tumor that develops within
the breast tissue is known as primary breast cancer.
Sometimes, primary breast cancer can also be found
when it is spread to lymph nodes that are close by in the
arm pit. Metastatic breast cancer, or advanced cancer,
is formed when cancer cells located in the breast break
away and travel to another organ or part of the body.

The cause of breast cancer is still unknown.
However, some risk factors include:

° Age

e Gender

® Race

e Family history and genetic factors

e History of previous cancers (such a
colon or ovarian cancer)

¢ Dense breast (meaning there is a lot of
ducts, glands, fibrous tissue and less fatty
tissue)

* Body Mass Index

¢ Exogenous Hormone Use

e Alcohol Use

e Age of menarche, parity, and age of first
childbirth

Risk factors are not a sure indication that
you will develop breast cancer. Some
women with breast cancer have no risk
factors. On the other hand, many women
with risk factors never develop the disease.
Breast cancer symptoms may not appear
in the early stages of the disease. However,
as the cancer develops, symptoms may
include:

e A lump or thickening in or near the
breast or underarm

e Pain or tenderness in the breast or
nipple

e Clear or bloody nipple discharge

e Change in the breast or nipple such as
color, shape or size

e Swelling in the armpit

How is breast
cancer
evaluated?

Your primary doctor will begin by asking
you about your medical history, risk factors
and symptoms. You will also undergo a
physical exam.

In order to determine if a breast lump is
malignant or benign, one or more of the
following imaging tests may be performed:
e Mammogram : Mammography is a type
of x-ray examination used to examine
the breasts. This type of imaging involves



mastectomy, segmental

procedure or later.

¢ Radiation therapy: Radiation therapy uses high-
energy x-rays (photons) or a stream of particles. :
When radiation is used at therapeutic doses (many
times those used for x-ray imaging exams) it can :
destroy abnormal cancer cells in the breasts. Your :

radiation therapy procedure might include:

o External Beam Therapy (EBT): EBT, also called
external radiation therapy, is a method for :
delivering a beam or several beams of high-
energy x-rays to a tumor in the breast. Beams
are generated outside the patient (usually by :
a linear accelerator) and are targeted at the
tumor site. These high energy x-rays can deliver :
their dose to the area of the tumor to destroy
the cancer cells and, with careful treatment :
planning, spare the surrounding normal tissues. :

No radioactive sources are placed inside the :
: chemotherapy if there is a risk that the cancer may

patient's bodly.

o Intensity-Modulated Radiation Therapy (IMRT): :
organs. Chemotherapy drugs may be taken by pill or

IMRT is an advanced mode of high-precision

radiotherapy that uses computer-controlled
linear accelerators to deliver precise radiation :
doses to a malignant tumor or specific areas
within the tumor. IMRT allows for the radiation :
dose to conform more precisely to the three-
dimensional (-3D) shape of the tumor by :

modulating—or controlling—the intensity of :
¢ women. For postmenopausal women, sometimes,

the radiation beam in multiple small volumes.

IMRT also allows higher radiation doses to be
focused on regions within the tumor while : blockade.
minimizing the dose to surrounding normal :

is carefully :

critical structures. Treatment

e S e o S e S e S o S e e s e

mastectomy or :
guadrantectomy) removes the breast tumor
and a margin of surrounding normal tissues.
Radiation therapy usually follows lumpectomy :
to eliminate any microscopic cancer cells in the
remaining breast tissue. The purpose of BCT is :
to give women the same cure rate they would
have if they were treated with a mastectomy :
but to leave the breast intact, with an :
appearance and texture as close as possible to :
what they had before treatment. The surgeon
may remove some lymph nodes by performing :
a sentinel lymph node procedure or axillary
dissection at the same time as the lumpectomy

planned by using -3D computed tomography
(CT) or magnetic resonance (MRI) images of
the patient in conjunction with computerized
dose calculations to determine the dose
intensity pattern that will best conform to
the tumor shape. Typically, combinations of
multiple intensity-modulated fields coming
from different beam directions produce a
custom tailored radiation dose that maximizes
tumor dose while also minimizing the dose to
adjacent normal tissues.

o Brachytherapy: Brachytherapy, also called
internal radiation therapy, allows a physician
to use a higher total dose of radiation to treat
a smaller area and in a shorter time. In breast
cancer, brachytherapy is used as radiation
therapy to treat the partial breast only. It
may be either temporary or permanent,
although temporary brachytherapy is the
most commonly used form of brachytherapy
in breast cancer. Accerlated partial breast
irradiation with temporary brachytherapy
involves a highly radioactive material is placed
inside a device with one or more catheters
or slender tubes in or near a tumor for a
specific amount of time and then withdrawn.
Temporary brachytherapy is administered at a
high-dose rate (HDR) for five days twice daily.

e Chemotherapy: Patients may also undergo

have spread outside of the breast to other body

by injection and are often used in combination with
radiation therapy. Drugs called radiosensitizers,
which are believed to make radiation therapy more
effective, may also be prescribed.

* HormoneTherapy: Hormonetherapyissometimes
offered for patients with ER or PR + disease.
Tamoxifen is usually offered for permenopausal

an aromatase inhibitor is offered as a hormone

e A combination of these treatment options may
be performed
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Table 1. Detector configurations for full anatomic coverage
Full anatomic coverage

Detector (mm) Time (sec) (105—-130 cm)
4-row MDCT

4x25-30 3040 X

4% 1-15 6080 Don't use (slow)
8-row MDCT

8x25-30 15-20 Don't use (low-res)

8x1-1.5 3040 X
16- and 64-row MDCT

Nx05-075 1540 Don't use (noise)

Nxi1-15 7-20 X
MODCT = multidetector computed tomography; low-res = low resalution.
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Fig. 1. The X-ray pattern of
synthesized CBT:Cu
nanocrystal after
the heat treatment
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3.2. TEM Image

Fig. 2 shows typical TEM image and size distribution
histograms of the copper activated calcium borate
nanoparticles. The TEM image shows the formation
of monodispersed spherical nanoparticles with quite
homogenous distribution with average particle size
of 8 nm with FWHM value of 4.4 nm.

Fig. 2. TEM
image and size
distribution
histogram of CBT
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3.4. TL response study

As can be seen in Figure 4, the copper activated
nanophosphor is composed of two well separated
peaks, the first one low-temperature peakis centered
at about 120 °C, and the second one at 260 °C where
as the un-doped nanophosphor has a pre- dominant
peak around 150 °C and small shoulder and hump at

around 175 °C and 220 °C respectively. The results
reveal that the peaks positions for copper doped
calcium borate nanophosphor are different from
its microcrystalline counter parts. It is known that
in nanoscale size due to the widening of the band
gaps, the energy levels of the doped impurities and
therefore the trap levels (depths) get reorganized on
irradiation to high doses, which have been reflected
in the occurrence of different peak positions.
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3.4.1. Dopant effect

The TL glow curves of CBT nanophosphor doped
with different copper molar ratio are presented in
Fig. 5. It was found that TL intensity, which is the
integrated area, increases with increasing the dopant
concentration from1l to 2 mol% while at higher
dopant concentration, the intensity falls rapidly.
It is indicated that the concerned phosphor as the
highest sensitivity at 2 mol% copper and similar
results were obtained for different doses of gamma

PN \k\‘?‘ ‘“"Jl@g/f}l‘gb)l‘uﬁ/;&b}— v ’ﬂ—ualciaulf
>

(03T 4
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Fig. 4. Comparison
of TL response in
(a) pure and (b)
Cu 2mol% after
irradiation to 100Gy.
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THERMOLUMINESCENCE

CHARACTERISTICS OF COPPER

ACTIVATED CALCIUM BORATE

NANOCRYSTALS

(Cu:CaB407)

Maryam Erfani Haghiri, Elias Saion,
Nayereh Soltani, Wan Saffiey wan
Abdullah, Manizheh Navasery, Mansor
Hashim Department of Physics, Faculty

of Science, University Putra Malaysia,
43400 UPM Serdang, Selangor, Malaysia b
Radiation Protection and Health Division,
Malaysian Nuclear Agency (Nuclear
Malaysia), Bangi, 43000 Kajang, Malays

1 Introduction

Thermoluminescence (TL) is defined as an emission
of light from a solid either as an inorganic, a
semiconductor or an insulator when it is heated
up after it is exposed to ionizing radiation. Several
studies on improving TL properties were carried out
and a number of commercially thermoluminescent
dosimeters (TLD) are available for this purpose. It is
known that the phosphors materials have limited
dose-ranges that depend on signal to noise ratio.
Recent studies on different nanocrystalline materials
have revealed that the striking features such as high
sensitivity and high linearity dose response whereas
the conventional microcrystalline phosphors are not
capable of . Calcium borate compounds have a bone
effective atomic number around12.5 and they are
promising materials to develop in order to use them
in environmental applications. Thermally stimulated
luminescence studies of borate compounds
were started in 1974 by the work of Kazanskaya.
Since then, detailed TL studies on various alkali
and alkaline earth tetraborates were reported .
Thermoluminescence characteristics of sintered
CaB407 containing activators such as Cu, Pb, Eu or

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Dy have been first investigated by Fukuda et al. in
1980 . The result was suggested that the copper
as an effective dopant can improve the poor TL
sensitivity of pure borates and increase the efficiency
remarkably. The present work deals with the
analyzing luminescence properties of copper doped
calcium tetraborate (CBT:Cu) nanoparticles. The
samples were synthesized by facile co-precipitation
method following heat treatment.

2 Materials and methods

The combination of co-precipitation and heat
treatment methods was used to prepare the
nanocrystalline copper doped calcium tetraborate.
The crystallinity, particle size and stability of the
product were characterized by X-ray diffraction
(XRD), transmission electron microscopy (TEM).The
radiation of samples was carried out by two different
60Co sources. The sources produced a dose rate of
2.3kGy/h and 0.0576 Gy/min for gamma cell and
teletherapy unit, respectively and the heating rate
of 5 °C/s was utilized.

3 Results and discussion

3.1. X-ray diffraction

The formation of crystal structure of the synthesized
nanocrystalline CBT:Cu sample was confirmed by
X-ray diffraction pattern of powder sample (Fig. 1).
The XRD pattern was matched with the standard
data available (JCPDS Card no.:1133-022-00).
The average crystalline size obtained by Scherrer
formula, was about 12 nm in size.
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and the intensity of high temperature peak reduced 5
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4 Conclusion

We studied the important TL dosimetric properties
(glow curve, gamma sensitivities, reproducibility,
linearity and fading) of a newly synthesized copper
doped calcium tetraborate nanophosphor for
radiation monitoring. The TL glow curves showed
two well resolved TL peaks located at about 120
°C and 260 °C. The copper activated CBT exhibits
2.26 times more sensitivity than that of un-doped
nanocrystals. The main dosimetric peak of CBT:Cu
nanocrystal showed avery good linearity in the range
of 0.05Gy up to3kGy and started to saturate over
this ranges. This nanophosphor compound showed
excellent thermal stability, low fading and good re-
usability and it can be suggested as a candidate for
measurements of ionizing radiations.
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oo :: response of prepared CBT:Cu nanophosphor in the
e © dose range of 3000 —0.05Gy. As can be seen in this
) L figure, the TL intensity of both glow curves increase

with the increasing of absorbed doses and it was
found that the shape of the glow curves remains
the same for all ranges of exposures; however
the relative peak heights change as a function of

Fig. 5. Comparison of TL glow peaks for copper
doped CBT nanocrystal at different copper molar
ratio from %1 to %3, irradiated by 1kGy gamma

" T v T i T i T ¥ T N T i T T T
0 50 100 150 200 250 300 350 400

In order to determine the thermal fading of the
Temperature (0C)

synthesized nanoparticles the stored samples were
read at different interval times within the period of
2 months. The results demonstrated that the low
temperature peak disappear after one week storage

- e R R R R e e e e e e e e e )

Fig. 6 TL glow curves of 2 mol% copper doped
alcium tetraborate nanocrystals exposed to
ifferent range of doses

S AN f.f;;\, ¢ radiation dose. It is known that, the TL intensity of
e : | "f \ . % B Uf;l . . H
= / H &\L oeaisw Il ¢ the nanoparticles is correlated to the surface state
| i | - Cu,2% M . . Sl .
zaste’ / J - demzt |l ¢ and the high density of non-equilibrium electrons
. o [ \ «ce ]| ¢ and luminescent centers which are generated by
o’ 1] \ . . L .
o O I T e ;I \ + activators or intrinsic defects in a large developed
= . enneentrarinm (%) . . .
= v 1 : surface . As the particle size becomes smaller, the
E : surface to volume ratio increase and therefore
ERENTE ¢ the number of the surface states and surface ions
. : increases.
8.0x10° :
o ¢ 3.4.3. Linearity
: The struggling feature of nanophosphors materials
0.0 s
T T T T T T T T T T T T T T H High Temperature peak g
0 sl 100 150 200 250 300 350 E 100000 4 2
Temperature (0C) ¥
] £
. . . 2 10000 3
radiation and further experiments were performed 73 E 5
with 2 mol% copper concentrations. z s o2
§ E i
3.4.2. Effect of dose R
Fig. 6 illustrates the effect of gamma dose on TL ] g
N 03 @ g
| Copper 2% | s 3 @
5 | . — . 1 &
20x10 a. 10Gy : { -
(? B\ 3 x45 E qggz . {Il.l 10 II(JO HI)(](J I(]Il)[](]
TR Al d 100Gy || ¢ Dose (Gy)
5 A - :
16x10— B E:c ?Uﬁég : Fig. 7 Linearity dose response of 2 mol% copper
o | g' 2 kGy : doped CBT nanocrystal for a) low temperature
= l«ixl[?- | A SENTY h 3 kGy : peak in the range of 30— 0.05 Gy and b) high
2 ] 2 . temperature peak in the range of 3000-0.05 Gy
= 5 . gamma doses.
£ 12x10 :
g ) .
E 10x10+ . is the linearity response over the wide range of
- 1 M . . .
I . exposures. The linearity dose response of high
X I .
] ¢ temperature peak is presented in Figs.7. The results
2 . . . .
6107 + demonstrated a very good linearity response in the
it : dose range of 3000-0.05 Gy for the high temperature
X . .
) : peak (246 °C), where as the low temperature peak
2x10° : presented a limited linear dose response up to 30Gy.
o : :
¢ 3.4.4. Fading
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