[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

550 = Jsko 35150 slo 0315 aloes
\yay UL.......‘L»— W‘g" 9 ™ o)Lo.J:J ‘M 0,99

\ Vo1 e
NEM ;%J
Research Article
(22803 lbs
Cge> AAM = p gumicST 9 (5,10 9 p3 a8 (Sl jcamw] oS Jolge lojad jguaz 51 (ow )y y
Sy B yg0gd loyo yo jo o u YL
T6x8b Lo, T Gl ye ilaan ! Gulas Jamsy T80 po i lody e 00 ke us
] ctes )] cpos )| oKty cpsle Sl oSG b 05,5 -

Ol Ol Ol o3 551 Glojls (sl (93 g pole olRaagyy dags 005 caSiimgs, Y

oS>

Oloyd s, 5l (o YYT-pgal, V¥V -0y asile W 5 Lo ouilen sloadSgigal, 5l solinal :AAD ¢ Ayl
30 s caseid oS ails CBl jo by Cde AT eigd S Jdoa L cailnS sleaslSgigal,y ol ol
Slga 5l 50 a5 50,5 o slorin Gl loyd (sl AAM-poncST 5l solatul uiw Sl Sz (g by, dnlllas ol
30 5 bgigd L mhie mhw 0 YU Coz VAM-pacST L lojoe paudglgall o Jlaul oy ale YU oil dae b
el oo oolaiul Hlai 890 S8l je0 Liulidl cules

590 o, g il aaS alisee Jley Joled 10 (31,5 b hge 4 1AM 0SS asllas ol jo :Lbu:bg) 9 &'9.0
30 (G ol S slge 50,5 3l b s 0 7l ol Sl grosls ¢ (5,5 oslail sae o 5l 05 2 0 A,
230 5 awle MCNPX 0S5l solaal b laplasl 8L 50 580 ,ss olie cBan slaplail o ciglaie slacdale

(Wl oo 5l Jolo) slasl cealsl cdled 28,5 s o bay, o oS 5 (GAD) Lol o5 Jelse i o a8l
ol o8l glabaxde LB lade 4y 1) 550 poaislgals g oy il fuS Jole 0a2g ool a8l iul33l Jol> 540

3 50 390 g Pl howl S Jule jgam jo Bas asl jo je0 Gl jeSB ol las b ‘5,54.:;“

Olgreds canl ;0 AAM-pssSS 5l Jjowl U5 olge jga> 51 (B0 590 il 4 azg Lol el Bos asl

2,5 oolaiwl 5 gloyo aslSgigsal,

MIRD 55, MCNPX (g5lo arcd 05 30 599 AM-porniSs 1 gddS sD0 19

o B 4l S 55 slor 5 loms () g 31
Tlo @l jsbay 51 s, slse (SpdS 0,15 V20
5 maasie ol jlan glaJle (b aile SeSie 5 LS
o 5l pliee o5 W0 (g Sadly cnl 4 (IS8
L5 050 atd o 5l olopgas Ban (5] )0 lag logol,
VAN des [0 50,5 SaS owud !l b loyo @
oolatwl A8 slas,len akis Cusz lag,logdl)
@Yl Db pliebl o b 05 Ten 5 Wdges
Ny Grdew 5 oAt g Ol yo lates (SO
3 SE 5o (F) ssdee oolaiul laglen leye
ol oy comx W 5 W sahnd slag,logol,
LET cdea \)‘Léﬂ 5 o sleaslS g0l WS g0 ool
3,10 (65 e 0,5 b s Loy 0 YU sle 5,3l 9 YL
“poded AYV-0y laaslSggol, 51 e jsba (V)

5 Ad-pgeniliul OAS-pss, NOT-ag Lle VY

FPR VP

o gyl goly Aol 4 b g 1595, slagls 5l olaul
Ol loys yo wiedy)l (Sloys 5 (paniis slahy,
5 guSlgoly  olge SolS eolaiwl gl ol
30 eyl ey e VAYE L o deaslSeigol,
LAFE o ol 5l o og (A5 5 o Ls,adls olRasls
Ol @ Mie Jlay SO j0 sl cpl 5l eolanl

P ghano 00 95

Olosle slains (5938 5 psle oKyl dagiy 015 0uSings
Ol ol Ol ool 551

P_shirmardi@aut.ac.ir : Sog 2SIl Cony

AWAZIVINY icdl o ol

VWAP/AIY 1o pmdy Fu b


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

J&AA)K‘U_“.‘JJ.: —‘asz\jwub‘)m‘a:ﬁl&b)jd‘;‘ﬁy—d}l&u&jﬂ)ﬁ&@bhbu

g Ol Gloyd S VT -y 5l hlSes 5 (e
(V) 25o,5 oolazul

oleye ;o buaslSegal, 5 g5, olge 31 colaiwl Bun
GBS Sqz Sl yeegi 0 (S 590 Sy sbml ol e

Sty Wiz (ohy; adlhas cpl o Boa cpl 4y oty
Slp L ouilenS glogal, SO 5l ol jo a5 09d e
g & abe YU il sae b oolge (40938 L b Loy
S jgeg by (nl S0 Ogdise (o) porislgsl

SLgiyn Sl cod g oad aniel YU oil s b yaie
S Sy b A 3 e S Sl 5 LS

Jeizme 05358 S)50 )0 @95 9 OselS (SaSTy

T9) My by @ baye Jliol (nieS &5 i

3 9 YU il vae b ojae 4 atiel asl o ol
S 7SUsish e gl dagsish Sy LS slass
GSpay 4 e S8L s sl ole VL
OMIBl el oled 50 9 9dor (295 JB S iSlgssd
Ol siz sl V0) S9bse 69095 pll (@32 599
eSSl ygeg 50 howl S ele jpa 50 590 Sl
(Dose Enhancement Factor) ;o il 456
Yo & )jgo0) Comd Ojg00r CoaS onl 0 oo oalitul
3590 4 lewl s Jele jpa> 50 jse 4l )0 590
308 g0 iy pal [l 1S Jole jpa> (90 42l ploa
5l je0 ialidl HeSl  alise slaasdllas o (B)
W8S B omin 3590 sseg Olays 4o Woydel jea>
190 Uil oS il Sem g S Vo)l 5o e
Ll sleo,del sl 1) gl Gloe,d oy Gizpes
Sy50 oyl b il slodeiz (gly cilise ol
599 RISl Gles 5 pan; (V) Wslo 13 23]
2 pedsdls 5 polic 9 M lao,35l Hea> 0 odx
b Jae S5l amyn ol 0 9 oin 2l 0alsigd
aS wsls lad g wis S eolatwl pails jo X-asndl deie
cble Gl boes Gl et pole al jea> o
R e ol 5 g2ty ol (1F) whn b8l
Solaz 5 (232 593 SRl )3 apaST pgiglgols 0,550
IR emin s |y hes by 4 Sl 55 255
S s0s Hloyd gwyp adlas opl 5l Gas (V) wisls
P (OleSS, o3 L) Te-99m wslSe ool b Slb e
Lo, g o8 cdb yo (G ewl s slge o

Obeyd gy by loys lp i Ae-pg 0l
Sl (Dliwg g aiew Gl loyd (S oS sla 9095
g Sliwgy gl 0,0 mals leseinl b w550
3g 00,8 o0 colaiul Jolae oy uSs (leial
WYL 3eas 5,08 fdoas LIS cails slaailS g0l
Oleys @l Jsere jobay <l jo f56S iz 5 LI 5y
asle Wyls sadeis 0,5 5o 5 Ngd e ool
)\5 ;’A_._;)_;A_g 45 \YY—..\J ‘\T()—..b LQQm—‘BM S
)l Ko 5 BB glealae 5 Sl (55105 9as
doadS ahai £ 0)500 9 b ,0 Ggye KBS el
9 o)i..u .’a‘uy\ﬂv% JL...: 3o aS el 6&...;.15‘ 3..5.@\) 19m
S padd sy, j0 a5 ab AadS S e
S8 oolitul )50 baalSgigyoly plu 51 S ke slatws
o0 slacaie 5l g cl el £ )] jacans R g
VEY KeV 65,5l b LB o5, oiils walSeigol; oyl
(_gLQ..\.;J).é 3TA o GrsleS aslSaigeal, ol el
Sloolatul ((VF) 09l oo a8 5 Cwonday glaun Sy
Sladle ash cans waz b leyo jo aclSgigal,
30 oloy alire slo yigy drwsi b aS 0,0 ans & 5 oo
S ohes g 68 BINYYY Jlo o .cdl #lg, Lo
k_s.:‘}?!.«..w‘ LgLQ)L..wLua uLo)d 3o Aq_ﬁw‘w‘ )‘ oolaw!
ol de WWAA Lo ;o (V) wisls JI 3 cw) 0550 jlaws
Sl Ceg slaglb e glal Gloys @l ol en 5 solse
s VARSKIN o5 gslaslel, b 3LV #P-poalon dai
P @92 550 Sl pesd oS @ wilSgasl, ul (o5l
EGS4 sg)5 Cige oS b (giluand by, 5l <85
L Slasl digei O 5 Sloum (srdises (55, 9 90,5 colazul
Colo, mls a5 ol ool Lialej] ctwg slagls
$lp TN keV oasiSle by 655 gy PIVY jacdels
3,90 GlgFiwl sl 58 loyo 5 gloyo slao )5
Ve —pgyl 5l 5 OLe 5 5,5 ,T.OV) wisls S8 s
“poes 3l g bl 5 oS ady) plbpe Gloys o
9 YU (o5l cdeay lganl slaslinle ey yo LGYAA

Oz 20,5 eolaiul Jlbyw sl jgeg 0 She 348

AF


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

Ahumanorgan = Ahumanorgan X [

&‘)LSAAJAJL}&LC&.\:\AA:\Ya\vQuﬁeu—éjwb‘)m#&b‘)jdéﬁy—d&l&u‘sjﬁjﬁsﬁtsubbu

- o0
4, = tf Ay (t)dt ¥

1
o abey) Gt loy yo 8 e cualal e dlsd Ap(t)
cunlsl cudled o dslllas opl o (g,l0000l, 30,5 )
9 Wl pey ol ces pasda bl e
O 'n‘v\s B WLQA‘-SJ ).) OMC‘)Z"“"‘ 6Lm rm "
2 Sobas G il 55l e g oled sla s
alayl) 1 Ll o A hge Gy 5l ead clilal codles
Y

[Organmass / Bodymass] human

Organmass | BOdymaSS]anima /

Al dewlxe MIRD  Jgo 3 3l lawgie codods g0
(VA.YY)

DO =3 4,50, «—n) ¥

D(r,)

GO0 PY 4 el Bap 5] 0 subods je0

S < 1)

S-,5518

ol dei> B s sl

|

3 @) Boa 51 s lhwgie sdiods 590 S-,eSl
D9l a0l (M) deiz ) culsl colld ool
Phod S slaShy eamesplis S-S
o3l g ol yiiie sloanil osgazme ¢ nm3l) Slosisl
Jsoz el Gy / Bq * 5) oadpgly oS 5 el
SIS G 50 0 e laailSginl, sl S g5l

3 Oezed gl iiie MIRD.Noll) VY Sos,
http://doseinfo-radar.com/RADARphan.html

(\Aﬁ‘\“) Cowl S9>g0

Dgd oo iy yx5 5 S 4y S-factor

S:Aq) 0
- Rad . .
‘SI )é U‘ J..>‘9 9 — ‘S—)glsb ‘54\.:&5 J..>‘9
uc =
o 9
. Bg—s

AY

MIRD-psts 3 MCNPX (g3ludnd oS 5l oolical
el 395 Ole i3l cg> ORNL-MALE

L9,

Sos9y W-gaadae (SBbls 5l AAM-penSS a
s iS5yl 55155 S 33 e prizast] (55
00 9 D odeligy oily Sl peitens mad LSS JSS
miw) el Gedgiands Jalowe 5l eslarul b 5b1 gles
5 @551 plosle) wd 38, 5 el Cassay (12 WLl
ON) (Glel el ool

Sl ol Ol e 4 4z 95 L Sl slaiale)]
IO ML o> U Jodoro 3l (5 loie s 28,5 ploxil
L8 Ve mL(vial) g5l LS 590 olSiws 4o g abls
3 S i Jyrlona Uy o, 51 5 555 s o0
4 e Moo Gl T ez 00,5 55, 1) T as o
a9 b 5l Jles slaghse 4 6555 9,5ee Vot e
sbaple; ;o B hge aws 5l plaS 10005 0 B35 (09
5wl odls 1, 8 CO;, 5LE SEUI jo 3,55 5l aw calise
iS5 zlsiwl Lagl calizes glacdl 5 o ass
ool a5 ojlasl loddy Jigeday 3,5 b olojer Al
Olmedn alilan SSyw )3 0 3,5 Shge 4 95513,
(0957) g Al slaplal ogd so (6,104 dall diges
WAalS (Sl aS cauds sl 03 oase (JU ol ey 8
5 (1) B L gailys L) sl g i 5 (alae
L wigis oo 00ld 1,8 o —auay ool sl ST s
—an Laplasl jo oalbiode g)log0ly e b codled ol
A VXYY 055 iolads oz & )50

35,5 o drwlze %ID/g Loy 51 ol 5ileds 51 e
LCtissue(t) & ;lo; 0 Te-99m culsl codlad (YYAA)
QoIA/g=%ID/g) ¢,5 ;o i,5 Collad wo o lgiea

b dlee 2l

Atissure(t/
M. .
tissure . 100 3

Atotal

C

tissure ®

Miissue(t) 9 45905 50 Te-99m cuslisl coles Atissue(t)
3 i,y Te-99m S codled Apai(t) 5 aiges o,
(VAN Sl g
doles Lavgs Ah aniz slayl5 )l s oas cunlsl culls
195 o0 dmloes (V)


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

J&AA)K‘WJJ.: —‘as:\jwub‘)m‘a:ﬁl&b)jd‘;‘ﬁy—U.‘)L.u&j).‘)ﬁ&@l.&h‘}u

O ywd I radar.com/RADARphan.html

(\ AR PRVEIWE
1l delre ) dsles bawgs O8] o 5l 50 590
E:%WTHT A¥

455518 W g el 8,1 il G yo Joleo 590 Hyp oS
OAYF) Gl ICRP 106 @ a> g5 b <l o565

G5 dmle 5 55l l; MCNPX o5
D99y = o 45 (g5lwan A0S pl jo ol eolal
V3108358 5 0ol ol (655l edgazms wiunl o IS
)18 (S Sy g S K wo B 2y (9,250 oS
5 g (Fhb ojlel Gmb (655l esguze y3 (S0
Ly iy igs 31 oS i (sl S e
S as e |y datiie Lol (gla il 5 o35l sloyys,Sl
0S5 o el 55 dadir iy pa3 (gl (olol (ol
;5 g9 wlal (IS8 4y Glgi s MCNPX (g9 S g
oz Loo,d lasil gliwl) g oo )d adsl cundse o555
sleplasl o LS o5 ded aS pl s azgi b o,S oL
Ol sl oud e COb im0 8 4 (o S
wloda iz Joao U ol o giloasd gloaulr (o
el 1 Lokl 35T ply oo b 33 o s 45
o0l Blod pliss & jg0ay L5 0550 dndizr (55,1 0l
A ol 5o Sl SSSG il )y @y g Sl
MIRD-ORNL-MALE _S_25; <Ss308 pils 51 cs5Lu
399 dwle gl (MeV/g) axly LF6 ((>9,5) Jb 5
Cgz 8 0,50 sla o dalol jo aS cewl sui solatu!
ol o) Sniny Syge Sjgem 9 65 4 aly i
lwosls Zl sl 1 s (A) (5,5 ool 55 *F8 G
olie (gl ad> o 5l el slaplosl J31s (6 ey g0
5 il a0 (o3l 5 oyl i ) sl
L al> o ool 50 (6550030 slrdwlone g ud 00933l pguld
S g4, Kb o el glacdale jo ol (pl jsa>
J=3 51 by ol = P else (o2 St 0 plxl
rolie aS ad py8 plald jate g5 g cdile (65
loads @395 j9095 4>l )0 CSESy Hbay slaJlsd

Last

Rad 1 G
WU _gs51x107 11

pci—h Bg—s

o] 1/g 3 uda- ).mf J.>|5 Y

Gl plpl g il Glp slaa ably Lwge 555
ionlnle (A; = KE;ny) |

A:ZAi A

ionlple pya 9xly 50 (655 b el ool L3> 390

AE AE
D ——fsp=f— A
m m

sl pei—h sy

-

A puci—h 4 tra# 3600s _ MeV _6 erg rad AE

D=—(—)3.7x10" ——)(——)E(——)(1.6x10 ) e},g):ZAB—
m g uci 1h trans MeV 100T m

Ve g Qa4 axgl cpl b

rad
pei—h

k=2.13 AR

oy Ag gz p iy § e E axly S0

ioplplo wslb Bg-s
G
Bg—s
old Ol e

§=213mE® Y

99my

Ap T Gly sbly e e @3yl ke oS
an 1 ibly 2 0 koyd ol 4 0.14MeV

d
(SAF ) @ o35 iz oS Jshar 5 k=2.13 2
pci—h
http://doseinfo- 5! Adlt

AA


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

53 bl o alide Slag ) 5l p )5 5o 55 Jolae 593 =Y Jgor
Slwand oS by 4 g MIRD Ll bg, 4 IMBqeJles

&‘)LSAAJAJL}&LC&.\:\AA:\Ya\vQuﬁeu—éjwb‘)m#&b‘)jdéﬁy—d&l&u‘sjﬁjﬁsﬁtsubbu

o ay,

<\Y

SzsS 03

N\Y

S5 039,

o=k

<I\Y

Yo )5 00,

<\Y

alac

N\Y

oSk

AN

Jxb

<INY

8 o,lgs

<\Y

N\Y

<\Y

R

<I\Y

MCNPX
Sas o5 399 59
(g Jolan | (©)50) Jolee
] oS sy &
el S5l
MIRD MCNPX
e 2.76E-08 1.38E-08
odxo 6.90E-06 6.75E-06
oS 1.35E-06 1.20E-06
Lo a5 1.82E-06 1.83E-06
b 4, 1.31E-06 1.93E-06
S8 039, 7.65E-07 7.54E-07
5,y o, | 5-65E-07 491E-07
omb
Y, 5,5 055, | 1.OIE-06 1.12E-06
alac 4.61E-07 5.15E-07
oS3l 3.19E-06 3.06E-06
Jlxb 3.20E-06 3.26E-06
o)y | 484E-06 7.52E-06
adn 2.34E-08 1.04E-08
ogass 9.11E-07 9.12E-07
A9 2.86E-06 2.65E-06
Feo 6.29E-07 6.51E-07

Sy y0 Jolae 590 9 ) Jgaz 0 28l (p595 oy )
e 50 B 590 ¥ Jgaz jo oy dilize slo )5

A4

95199200y B y35 5l ey a5 ol plis aslllas ol puls
59 as Lﬁu,oj_,o ‘_gLibodL) U""L""‘ - s(TCO4-)A_:l_MS.’).’
=20 ‘4?15 GLJL;)QT nJl?Lb u.\.:.S 54.1) su.l.g) UJJ (5l.Qul§)‘
oA i 93 (p e D ALBLSN (9ag5 9 A9 w029
= e FLY )iio 6Lmulf)‘ 9 6; 6.90E-06 ).3‘).3 odxs O
Fhe 550 i Wy g B o S dl o 1) 590 (n
2 Laghss slwosls (bl g)logsly &) 5 o 5
00)5] Cwdds Lg‘)" | C:)Q.:.u 828E-07 Sgd> od=o
clale Vsl gloyo bgy ol 0 eaiS Jleé paie clale il
U,M.s‘)J‘ )9.«5L9 9 A ealaw! r:g.u}.‘jblf 9 Ls‘)" u_JsLQ...A
23255 4>l )0 (1Kl 550 Gl O jg0a 45T 8L 90
Gy ol jed g g e S e jaie jpl o
50 dlge cpl 0 )T arulxe (I,Gd) jaie 90 gl 0o o
L L)Lf)‘ 9o u_.:‘ o )’30 9 L aslsl 4.).) 9 A»S L)lf)‘ 99
polae l cud & ol oS ele jga> ¢ g0 pac
5 (5.18E-06 4 1.67E-6) . (1.08E-06 5.95E-07)
oSS peglgdl ol S bl jpa> g jgh> pac s
5 1.62E-06) 4, (1.08E-06.5.95E-07)  pol_ds |

Llasls 590 mldl (5.17E-06

2 a3l gg sl il aS g logsly S5e 599 aale sl
39l po kS wes oo S5 jlie (5 ten 30 ladalone
slocdl sl <8l i cuys ) ooz a5 cul 28l
7250 Jobowe 590 ¥ Jodo aas oo plis | oy calise
3o La ige glaosls 51 Ll oy calizee sl )81 51 0,8
39S Gbgyam s MIRD Lo og,4 IMBq e Jleé
50550 ¥ Jgaz s oo las |, MENPX (g5luacs
loosls 51 il oy calizes (slaplS )l 5l a)5 o 4o
-4y g MIRD Ll jig,a IMBq codled jo b ige
D2 oo i [y MCNPX g5lwan & 0 S os,
90,00 5 ¥ sladguzr rizea 9 Vg ) USS lalages
slacbile L psiglgsls g o (sl 599,958 (8

e e i 1) 4y g S )0 calie

Gas o5 Wr
jre N
odxo <\Y
Ry < F
o ads AN



https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

JJ.«.AA).\"‘WJJ.: —‘as:\&wuh‘)m‘a:ﬁ;éb)jd‘;‘ﬁy—‘}_‘\9.‘.‘;463\9.‘\9353&(5‘.&5;‘\3

200
,0
A
,I
150 - .
1 I’
i 4
% 100 - e
3 s
50 -
0
\ . A . é o
- !' Sé

3 p359olS 5 9 sl 599 LRl LSl s s (Sl i - logas
Dylite slaclle oS

450 -+
400 -
350 -

——=- _\._3

389 Gl R a0

SN

\K) O O
.-r!:'

2 peslsols g % sl 5o (Rl HeSl s s (sle ysi- Y loged
Sglaie glacdale b oy,

3 >~

.

ez g bl jasid o adSsigal, sl eolaul
ealSggol, .l @.1) Gl Koy o LmQT Oleyo
LSL‘M)‘S °~3~;-lz-j J.:yw‘s,o oolazwl ‘;.w).: J)La.o L5‘)‘. aS
LB g p oadnS slaadSgigol, 5l auins alise
SolByl o Shee (owyp 9 bdjlon aseid Cya el
py Orals pas el ol o s oo oolaiul oy JBls
O 95Bee g &S Cewlels slagiy (SoypsIL
JB iz g oS (b o 1) ol cdles lag sy

2 ol G il a5l 51 e )5 1o 0 Sge 590 =T Juo
Glwdd 35 hg,4 s MIRD (Llow (og,4 IMBq cJlaé

MCNPX
ob) 593 399
Sas (S9em) 350 | (D)) 50
o R oS Shsy
ko S5k s
MIRD MCNPX
Jhe 2.76E-10 1.38E-10
s 8.28E-07 8.10E-07
s 5.39E-08 4.81E-08
bals | 2.19E-07 | 2.19E-07
b a, 2.17E-07 2.32E-07
209 9.18E-08 9.05E-08
SzgS
oy 6.78E-08 5.89E-08
0.35)
Six
omb
oy 1.22E-07 1.34E-07
039,
Sy
YL
alac 5.53E-08 6.19E-08
st | 3.79E-07 3.67E-07
Jxb 3.84E-07 3.91E-07
ol 5.80E-07 9.02E-07
s
aay 2.81E-09 1.25E-09
e 1.09E-07 1.09E-07
ASg 1.15E-07 1.06E-07
T 7.55E-08 7.82E-08

2 pedeols g 0 sl 590 el ol s yo =T Jgux
i clocile | oS

clile STSRESUL BT WIS &l 599 Gl Sl as o
(mg/ml) sla cbile s 0 gl dilizee glo cdale ;o pasglgols
S (6l alise &S sl
& 1.81E+02 1.72E+02
O 1.16E+02 1.48E+02
\. 3.60E+01 4.57E+01

L) 50 ponslsols 9 o sl 599 LS (lalidl wops B Jouor

dlize glacdale
AN 599 GialiRl e oy | sl 595 Ll ,exS as s
(mg/ml) sle cdale jo 0y lp slo clale )5 paaiglgals
4, ly alise &) ¢lp Gl
IR 3.81E+02 3.80E+02
- 2.21E+02 2.68E+02
Ve 1.00E+02 1.14E+02



https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

C)‘)LSA.AJAJ‘:&.LC&:\AA:\Ya\vQuﬁeu—éjwb‘)m#&b‘)jdéﬁy—d&l&u&j)})ﬁsﬁtsubbu

1Ly sbeo,d i g aisl ails 1) Lo sleoaidend o 5,18
oo gz S b Sl ey loys e
polie jl cud g 4,y g auS Glp 1) 590wy slycwl iiS
5 1.67 E-06) ,olis 4 5,5 (1.08E-06 4 5.95E-07)
(1.08E-3 5.95E-07) polis 5 ol pas au, g oS slp 1,
s (B.17E-06 4 1.62 E-06) ,olie 4 5,5 06
<l o sl s jaie clale ax o ol ool il
5B Ol a pd ad S I s (gt ke
Sass 4z oz Wl oo Cawdy 13 (65 590 il
slaws o8yl ail s il o jle b jolic slags!
Gilple s b aales ke S pSllsisd gl S s
a0 dl aelyx liEl sadady agl slee,d
"8l jo g 39 waleS S (S)ges8 SBL )3 590 Sl
50 b o GalS je0 d s Buae 8L 5l 2B sl
Slye sgam 5l (SBU 5e0 SRl a4 axgi b ply (e 4z
sail ;0 Te-99m aseis wilSe gol, 51yl s
azdl oS colanwl 1 oleys o (guutlS el g0y lgieas
S0 g Buas gac 4 oul o)l il 1S 0 lge lade
dalgd dlre ST sl o o] 51 56 Caons 8,5
5 O @ 0lse al (6099 Glie sl e 4l QL wl
ol 3 W osd (ile annge Gl <L 4 L3 590 590
a5 dalss 590 Gl 4 e &5 (S9ig i gl
Slge 35 Olee m Silwdnrr 9 Sl 0l axg

L) 30,5 o0y 9 Ry alSgigl) dicul s

.

2 Sosey &=L )0 90 bl jeSl as sls (las b
St 5 590 9 dhies I ewl s Jale gl
4429 b Olyioe a0 oo 1l (55095 4L
,99mMTe 5l djccnl i8S Slge jga> 51 o6 590 Ll

2,5 oolaiwl 55 Gleys alSgigol, lgicay e

a0y

gd gyl ol STy @ G gl Sl slabde
 lagl LB slag p oatlenS slaadSgigal, (Shy o
o $9 sl Gl pngal jo eoliial ez
LE sy p sboalans 1 Sete 5l 05lo oo dxinws
sadSgigol, 5y bl . s Kr-81m [Tc-99m g5 o
Lol Hloye Glp pome W g Ly sbee,d cuidens
Sboals o WT g Lo slags 1) igud o ool
Sly <8k 4y Job oxly jo ooy 3 pr s SoySl
ol g wiie oYU LET ljls IS ebay b g oS o
“ b $geg ploye lp sains |y Lol (S
P A 0je> ) we sl ggl, 5l (S S
coled Al sinal, ol sl Te-99M (gl Sy
3 slog bcare hls ol o,lil dedde yo aF,4b
Ll ool )13 ngad 6l canbin jasand 9 (6550 alox
Oleys oj> ,o eolaiwl (glp pe dSeigoly, pl
ol eslaal 5l ol j aST sla )55 ¢ 09l el colaiul
e 9 ol o8 Sl 0l )l loys 6l alSgisdl,
&8ly oolatwl 850 (69 )15 & gody a5 Sl alullgl Cdy
gylogol, IMBQ 5,5 5l e adlas cpl o 0ed
o by 4 OIMTCOA LSS 5y o8 L) QUM pgraniS
@lize o8, eaiods> 90 MIRD Ll g4
booase U1 @ 590 (npohe &5 o dnsle G
OB g0 &Sipl 4 axg b dw, 5,5 6.90E-06 luie
0dre § g ,d oy ;0 TC-99m 5,55 5l o Buas sdws
ol Gse 4 B3P 5l o Ol Sedslee s 1Y sl
ol 5 slity Glopd e 25 wnl ) gedge
O 6ol g wsdior zybae Lis 5o 4l oll (6l caalllas
Comd YU casl D0 ) ol uS olge 0g38] ol o
S opa> boplees gl gloye po d(pw <dlb @
Slojep 5l il je0 sy a5 conl LB caillS
S ols plis mls 285 )18 byl 9)9e Jole 90 G5
Shedld yaie jpa> b (gw)p 090 4l )0 (232 590
Ol 9szs Dyge )0 Iy abiee GRIP S i jsba
Sy 5 Sl ol gla Sy pole
booad JouS Ll slagin 9552 51 (80 ogiels
watiia Gla i) 45l bae,s ol bl 4 Gas cdl,
Sphls as (o35l slapyg 2SIl 5 Loy pSlgisd S
P 939800 F e (2P B D90t diis aUsS
Oled Wlgi o £pd9e (al 93,5 oo (rdge 590 Sl 4


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

J&AA)K‘U_“.‘JJ.: —‘asz\jwub‘)m‘a:ﬁl&b)jd‘;‘ﬁy—d}l&u&jﬂ)ﬁ&@bhbu

Ol ladis | Caw i 8

MCNP: Monte Carlo N-Particle
MIRD: Medical Internal Radiation Dose

LET: Linear Energy Transfer

ay


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

C)‘)LSA.AJAJ‘:&.LC&:\AA:\Ya\vQuﬁeu—éjwb‘)m#&b‘)jd‘;’ﬁy—d&l&u&j)})ﬁ&@bbbu

1.Amir rashedy M, Riahi Alam N, Ayra A, Haqgou S, New application of gadolinium-based contrast-
sensitive magnetic nanoparticles in the treatment of prostate cancer in practical manner, Third
National Conference on Nanotechnology from theory to practice, Isfahan, Institute of Higher
Education Jami. Persian, 2014.
2.Argyrou M, Valassi A, Andreou A, Lyral M, Rhenium-188 Production in Hospitals, by W-188/Re-
188 Generator, for Easy Use in Radionuclide Therapy, International Journal of Molecular Imaging,
2013.

3. Cornelis A.H, Radionuclides cancer therapy, Annals of nuclear medicine,1998,vol.12,61-70.
4.Early P.J and Landa E. R. "Use of therapeutic radionuclides in medicine," Health physics, 1995, pp.
677-694.

5. Elhamnia M, Ghasemi M, Sadeghi M, Hassanatalab M, Estimating the Dose Ratio of X-Rays in the
Induced Tumor with Gadolinium Using the Geant4 Code, Journal of North Khorasan University of
Medical Sciences, 1394, Vol. 27-36, Persian.
6.Ersahin D, Doddamane I, Cheng D, Targeted radionuclide therapy, 2011, Cancer ISSN 2072-6694.
7.Farhad Ghadiri, Peyman Haddad, Jahangir Mahdifar, Hojjat Zeraati, Determining the Effect of
Strontium-89 in the Treatment of Scattered and Painful Bone Metastases Caused by Prostate Cancer
and Breast Cancer, 1998, Nuclear Medicine Journal of Iran, Persian.
8.ICRP (2008) Radiation dose to patients from radiopharmaceuticals. Addendum 3 to ICRP
Publication 53. ICRP Publication 106.Approved by the Commission in October 2007. Ann ICRP 38(1-
2):1-97.
9.Jalilian AR, Shanesazzadeh S, Rowshanfarzad P, Bolourinovin F, Majdabadi A , Biodistribution
study of [61Cu] pyruvaldehyde- bis (N-4-methylthiosemicarbazone) in normal rats as a PET tracer.
Nucl Sci Tech ,2008, 19:159-164.

10. Lahooti A, Shanehsazzadeh S, Oghabian MA, Allen BJ ,Assessment of human effective absorbed
dose of Tc-99m-USPIO based on biodistribution rat data. J Label Compd Rad , 2013, 76:S258-S258.
11.Lee J.D et al, Radionuclide therapy of skin cancers and Bowen's disease using a specialy designed
skin path, 1997, The Journal of Nucl Medicine 38, No. 5 (1997) 697-702.
12.Leung MK, Chow JC, Chithrani BD, Lee MJ, O MS B, Jaffary DA, Irradiation of gold
nanoparticles by x-rays: Monte Carlo simulation of dose enhancements and the spatial properties of
the secondary electrons production. Med phys. 2011, 38(2):624-31.

13.Mowlavi A.A, Afzalifar A.S and Afzali Far S.N, Calculate the Deep Dose Deposition of Ho for
the Treatment of Skin Cancer using the VARSKIN2 Code, 2009, Iran Physics Conference 2009,
Isfahan University of Technology, Isfahan, , Persian.
14.0wunwanne A, M. Patel and S. Sadek, "Technetium-99m radiopharmaceuticals," IN: The
Handbook of Radiopharmaceuticals, Springer, 1995, pp. 59-105.
15.Ranjbar H, Shamsaee Zafarghandi M, Ghasemi M, Energy Optimization and Calculating the
Increase in Absorption Dose In Photovoltaics, Iranian Journal of Medical Physics, 2010, Persian.
16.Ranjbar H, Shamsaei M, R. Ghasemi M, Investigation of the dose enhancement factor of high
intensity low mono-energetic X-ray radiation with labeled tissues by gold nanoparticles.
NUKLEONIKA ,2010, 55(3):307—-312.
17.Salek n, Shirvani S and Bahrami Samani A, 1394, Optimization of effective parameters in 177Lu
radionuclide separation from the objective of irradiated iberbium using electrochemical method,
International Conference on New Research Findings in Science, Engineering and Technology with
Needs Focused Needs , Mashhad, Faraz University of Science and Technology.

ay


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html

[ Downloaded from ncmbjpiau.ir on 2026-05-31 ]

[ DOR: 20.1001.1.22285458.1397.8.31.2.9 ]

JJ_;AA)_\*“;“.‘JJ.: —‘as:\‘gwub‘)m‘a:ﬁ;&b‘)‘gd‘;‘ﬁy—d}l&u&jﬂ)ﬁ&@bb‘}u

18.Shanehsazzadeh S, Lahooti A, Shirmardi S P, Erfani M, Comparison of estimated human effective
dose of 67Ga- and 99mTc-labeled bombesin based on distribution data in mice, J Radioanal Nucl
Chemistry, 2015, 305:513-520.

19. Shanehsazzadeh S, Jalilian AR, Sadeghi HR, Allahverdi M ,Determination of human absorbed
dose of 67GA-DTPAACTH based on distribution data in rats. Radiat Prot Dosim, 2009, 134:79-86.
20. Shanehsazzadeh S, Lahooti A, Sadeghi HR, Jalilian AR .Estimation of human effective absorbed
dose of 67Ga-cDTPAgonadorelin based on biodistribution rat data. Nucl Med Commun, 2011, 32:37—
43.

21. Shirmardi SP, Gandomkar M, Maragheh MG, Shamsaei M ,Preclinical evaluation of a new
bombesin analog for imaging of gastrin-releasing peptide receptors. Cancer Biother Radio, 2011,
26:309-316.

22. Shirmardi S, Gandomkar M, Mazidi M, Shafiei M, Maragheh MG, Synthesis and evaluation of a
new bombesin analog labeled with 99mTc as a GRP receptor imaging agent. J Radioanal Nucl
Chemistry 2011, 288:327-335.

23.Sparks RB, Aydogan B, Comparison of the effectiveness of some common animal data scaling
techniques in estimating human radiation dose. Paper presented at the sixth international
radiopharmaceutical dosimetry symposium Oak Ridge, Oak Ridge Associated Universities, 1996.

24 Waters L S, MCNPX user’s manual.Los Alamos National Laboratory, 2002.

a¥


https://dor.isc.ac/dor/20.1001.1.22285458.1397.8.31.2.9
http://ncmbjpiau.ir/article-1-1125-en.html
http://www.tcpdf.org

