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Abstract |

Background and Aim: Today, the treatment of prostate cancer and endocrine cancer by means of
radiopharmaceuticals derived from lutetium-177 is the focus of many radionuclide therapy centers. One of the reasons
for turning to lutetium radiopharmaceuticals is its favorable dosimetry and stability. Excreting the urine of these
patients into the hospital's sewage and consequently into the city's sewage and finally into the agricultural fields causes
indirect radiation exposure of the people. The aim of this study is to investigate the radiation exposure of people due to
the presence of this radioactive material in urban areas.

Methods: In this cross- sectional study, the estimation of radioactivity in sewage has been done. In the first method, 18
wastewater samples were prepared in a standard volume from specific places at different times. The samples were
counted using the gamma spectrometry method and the amount of radioactive substances in them was determined. In
the second method, the concentration of radioactive substances in the wastewater was estimated using a mathematical
model, and then the dose received by the people was calculated.

Results: The dose received by the people from lutetium the wastewater of Shahada Tajrish Hospital is estimated to be
0.00052 nanosieverts per year, so this amount is equal to 1.73E-° of the annual permissible dose and is equivalent to
0.0000003 days of natural radiation exposure.

Conclusion: The amount of dose received by people from lutetium in the wastewater of Shohada Tajrish Hospital is
very small and is much less than the annual limit. Therefore, the direct discharge of the urine of patients treated with
lutetium into the sewage of the nuclear medicine department of the mentioned hospital during the quarantine period of
@)atient undergoing radiation treatment does not cause significant radiation to the public. J

Keywords: Public dose; Prostate Cancer; Lutetium Therapy; Endocrine Cancer; Radionuclide Therapy; Activity in Sewage

Please cite this article as: Asgari M, Amoui M, Deevband MR, Kardan MR, Ghodsirad M, Elahe Pirayesh E. Evaluation of
People's Dose Caused by Lutetium 177 Contained in the Nuclear Medicine Center of Shohada Tajrish Hospital in 1402.
Pejouhesh dar Pezeshki. 2024;48(1):91-98.

*Corresponding Author: Mohammad Reza Deevband; Email: mdeevband@sbmu.ac.ir

Biomedical Engineering and Medical Physics Department, School of Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

& Pejouhesh dar Pezeshki (i.e., Research in Medicine)
2024; Vol. 48; No. 1; 91-98

ownloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

1)



mailto:mdeevband@sbmu.ac.ir
https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

L 2 S TR A '
w1\;‘9"5’\5.\'&;\”&9\”» U’f»;dw—u’w&«wiu"/’r}’afp‘)zd"/fa)/bgﬁ;-gp.aw
- . °

Sy 35 po lawgd ouls (g ilwld ) OMSL 10 39290 YWY paaid gl I (WU po w0 30 (Ul
VeV Jlo 5o i o gloeds (ylbw jlo (glasons

¥ ol agdl Foly owad e deze T lo,5 Loy deze Fludugrs Loy dee T ges Sugen (6 s LS joxo

Ol el et S (Sl py pole oRiily o Sy 0aSiils ( (Kb Su5ud g owdige 05,5 )
.Ql):u'| ‘Q|)QJ SN é..:).a F9l.c oKisls ‘é.wf IRV (O S Lgl..xe,i’; QL';..»)LA.‘,.g cslas Lsi‘”)" 55; -y
Ol el (el 6550 Glejlu cslains pole Sliiss oKimgsy -

VF XYY o pdy o, AR PARYRR SR PPN TG

o sz

ST 3l Soloms 425 390 WYY pgisyl 5l ond 3tine laglogol) abews @ 5250950 008 by g Sliwgy b leys 039l 1B g dislw

095° % Ohlem cnl )yl gds el o ()l 5 sl (5500 paiig) slagylogaly 4 (3551 (59, RS 5l (Kol 0sds gBly ol 5adslS sl
SS90 Ol sy adllan ful Bus 595 0 03 p0 inns b (055 0 o ($553LES £330 3T 13 5 0 BB T w4 5 b Lo OIS
ol (6 e OMold j5 5uSTgy00) oole (pl 3525 51 L 00 40

‘5.95..4>4; ‘_gl.tbulg.a )‘ U)L«al.@ 4;54) YA Js‘ u.:5) BN RGO PR P‘..\S‘ u)‘Lol& B LS!‘)}J)J u.:a.‘?u A S u.:5) PR Gx.]a.a.a axdlas L)'ll B :)U ‘."'3}
A dole po g (18l 50 50 i s g 0 3,51 ML 45 dgzge 52350l Blge clale ( LOLy Jae Sl eolaul b pgs g, 50 s

S Spob el o 35915 Jlus )0 Sygagil /e OY plp o 28 slaed i jleny Slay 53 39290 poniigl jl pope 8Ly0 j0 e (BAKSL

ROV PUFTN PP o g% U PR LR ¥ Jolee 5 aildls jlxe 5o 0> jlas \IYYE?® Sl ol o)

Ol el Lo s a5l S oy g ol 52Ul G shied Qo Dy )0 35290 p5tis) Sl pye (8L 53 liee 16 S A

S ood sl 3 e (5l (5 Ioline (S 95 m 5eT e i Lo sl (K LS LS 4 peniiel b ond loys oo 50l peiies adss

\— _/

Slay 3 39250 4T e ol FuSlS guol) €05 (59,0 308 Gy £ o5 poidSyl 1liwg oy 103 10 50 1 G G 519

10uS ol 3y G yguo g Alio cpl

Asgari M, Amoui M, Deevband MR, Kardan MR, Ghodsirad M, Elahe Pirayesh E. Evaluation of People's Dose Caused by
Lutetium 177 Contained in the Nuclear Medicine Center of Shohada Tajrish Hospital in 1402. Pejouhesh dar Pezeshki.
2024,48(1):91-98.

mdeevband@shmu.ac.ir : Kuig yisSI! Comy (33T ta90 Lo dore 1l 5o gl 0k 95°
Ol ol s e i S (S pole olRiily o Sy 0aSiile (( SKbj Su3d g owdige 09,5

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

&
S m— 1 (125 (V¥ Lk A

Yoo
¥ I
G

[D

ay



mailto:mdeevband@sbmu.ac.ir
https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

&
S m— 1 (15 (V¥ Lk A

[D

o) Ber g (5 ,5uwe Lo yueme

bl 5l S e 8 LULTT b loys s 45 Lo
a3 glae (Sbjp i 0 cele oz oloys anl)
SiLbl 5 leys LSS 5l eblis IS nl Lo (F) Wad o
ybss ddgi Jlow bawg a5 59:35150l, sla Fodll I Lo
Y) el

S sl celo Jlaz 50 s3975 syl 0l 5l ooy 00 Lo ,as
@ ol Ol 5,k 51 el cpl (F) 09l oo &8 Syel sy
O s 3,y o 00 ke s oy S dpiacs
O st slealbaiar jl ze 5l am osdee b
5 GygkiS SY¥game 5 lalS Cdx iz G,k 5l Gl
Ol Ol 45 0gice poye 53S9 n Jlaio! o azeiyo
Sl s 10 0550 cnl 5l Sledlbl M5 (A) cul Lasisl
Olyee pol (gl 50 cinlpl 05 o0 00 (latun Sy
Loy oad gilula, Gligin Slge 5l (LU poye 6T Hn
ol el 00 3591 (60t HSL s 9,0 4 olylew
OLR5 AD G 25 Sl (bl ;o VFAY Lo o aslllas
el 00l plexl

SIS

9 N2 Sl (5)lopdiges gy 90 5l (eabia anlllae pl )o
oole ligin Olee oeosd 5 0sln ln 2k @il
Al oolatwl OB 40 34z g0 guiSTgsal,

10 yraiged

3,0 5 Sl 55 g (LS sladallas wlol p diges ol
oy a5 olais, ;o OB 5l (gils paiged Lawl oals
ALY MTLUPSMA g opsl, by ol
g iyl (glian Sy ik ,o DOTATATE
WLl (5)lo paiges sl 285 Djpe il plail o oS
y oleys plasl 5l am ohlews andai® g9,8 oloy b ol 5L
S0 il winT b anelai B 301 4 olilery s o)ls b il
i 3l 7 B CS > e Ll MGG

el 25 Oyge a4 Gle 2 sl ol Lo lawe (Sop

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

4o Jio

3,10 09 dssl> Cdlo L bl )l jo a5 S LS 51 (SO

S Sy ol (V) 35k b @ cpdl Gl

o g Sy ol Jole g el ploye o ooty (Sl

Slosleys | S & ol pler sl 3 ol 5l 30

Jhseg 28l 5o ol colan g 355 olse 5,54 o] &,

Oleys sl PSMANVYY- o5l (gg,log0l, LB jo euidsl

Soslomsly B 3 Grimen g Slbagn plid slajsey

sysess Gl glp DOTATATENYYV-eissl

(\“) 09"‘)(5" oolaul w;ﬁm‘ﬁ)y

O Sgles 69, YOV Jlo yo 2l Sea g E. Krawczyk o
9=S g0l olge (g3lwo yusd 5l oy Al e adss
sl Ll g0, a5 liw,law 90 50 adllas opl.ais,S I8
IS s plel e glaes Soy 0 Gioo
88 6)1{0 g Cga (g5lwo ud 35 gllo ayliw les
o 3 bolilan onl 5l plaST e Sl oe (55
i il b adiges g o plol (5,00 paiges o5l oML
shls a8 Slagliollas a5 ai o] addlas ol ams
03 b 5l cnl g wiie Glae Sy sy
(%) oS eolazwl (g5l

Jlo o aslllas opl o lIKea ¢ DR Mc Gowan e
pll b Ol jo YWV ol g owy 4 YT
doyo Ve i1 as dsdlas cpl o ol (g4l paiged
ol A 0e aglinlew 51 LB6 OB Ul ax e8]
o0l (Gt Oljee 3l yeS slaba>de BB j5b 4 ol
4 odpw; 35 Olime Gulpli Cwl (22, Glaoe Lawgs
1l jloee a3l S OMBLE 10 dezge &y 3l LGL pges
() dg azd )5yl )5 ol oy 53 0050 4 00

ay

Yoo
(¥ I
G


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

|

[D

o) Ber g (5 ,5uwe Lo yueme

0205 Jie olfiglejl 4 (g pglanz 5l an Alolddl 1) ladigas
B Gl By g 6y iSllelS Cow ladiged ()l
Sl Sl oagaze 3 a5 (langiS| igSae o aid S
s Bl Ll o il (S50 S5) olfiws

95 3 e BBtles] sladiged ) a 98T pats 28b Jdo &
oole wligin Ol wob, Joe 3l colaiul 5 g
A 00 et g )0 35290 g g0l

P30 57230 097 9 (3L ) Joo

Gy ol o 0z se dgiST i Gl oo 2y S 5l eolazul b
s G guiSTgsoly oole ) lawss poye 8Ly 50 lhee
Q)

Ed = Ac x Ca x Dcoff

O ygmagill e ICRP Lug ool &l 50 oo :Dcoff

OV ) Sl P iy 6l aS S0 5

S Tguoly oole cdale Wb Lol Jow ol 5l eslatul (6l y
Iy A5 8,90 ol Slpoye Bpae plie izen <! 0O 99 9o
ol asils SLasl s

AT L Olsd AL e ey (b s 0 e ol (Bpas ailhe
hp Sy 08 o sl Bras Of Wl e ol by ol
OY) ogs aalez INVF Ll

sl

2 2R olpe e 9 Clay )0 eS| Gl
by Jao gl olay

LGy gl pllen 0 &8 Ghlan 5L

b oplp Sebiee loys aie S (b )0 poriiy) slag)lossl,

aole> Jlaw Y2« b ply Jlo jo ol ol a5 sl jlos &

.Qy

&
WD (VT Ll thon

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

2 Szss dbhime Sy oojly bl i 5l (2 s SN
Ghel abaiaar @ ol g g s plisylen bl
5 sSlgoly eole S olsy b ovgd e Jie (Lo
abhass 4 OB o, loy A5 ol azgie OB
aids Yo pliw)lep dilbaiai 4 g aids my i (29>
Slom aids mhy i5u (295 5l b paises nlple ol
Shol &ds law agdo Ve b len allbagar 3l g )0l a8

A sl e
03,51 2L 51 (gl paiged pll oy 5 S ) Jgu

Lol 00

OB 51 (6,10 paiges plxil (yloj 9 (o - Jou

6,10 paiges o) S0 paiged S0

Lwgs 1yl gdo 5l an agdo 0 S RS 79
Olsbe s

Lags ol &8s 5l asy 4z 8o Y. Sadal >9,5 9 8999

Obles Ol o

lag o528l plos (gl o ool (yiony slodalllae @) az il
Oliee 005l Cewd @ sl diged Yo slas (2 Sike yob 4,
L ol adllas o Ll sl Jloasl oMol o angus]
Al Dl 5 Ages VA g2 g0 slacgdgaste (28 5 a5 o
seSlg20l; 00le (lies (535 192 9 ol Slyeis 4 00 0 8l
sl Jlo )5 5 35 Jad )3 (530 pdiged ioliy )3 9250
Oy

o Jolam) Lo 0RF £V /Fe b o5 Sy g 0y VY
Sl piges slje, ;5 VA ipllow o ST Fei Lo
TTLu- g logal, b Ll L&Y a5 a5 )15 by cov
sty TLUPSMA s fo300), b isle 5 DOTATATE
Aoy 4l o4 AP gglegsly Hlie ud
Ve s, 5 Gy logoly JBlas) (5,65 e Y V/F £ VE/AD
Lol (5595 (e VY + i3 9 logealy S Tas (555 Sl

&

Af

s s
, E—
J’/;)‘j;/q


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

1

o) Ber g (5 ,5uwe Lo yueme

OLLS ©iz e 5 05800 53,5l lage) )ly Tk
2ol ol &5 iy o e 4 e e IS 4 g 05 e
D9 0 S lgaoly oole ralS g i LBLls o
S5l S5 pose (8l e o v aSl @ ax g b
Glple «B) Sl &gl Yo e e b oplr ol piais
e Sl 58 39290 poriiyl 5l GIx5 o e (L) 50 Ol
0> Gl eSSl Gl glagd gl )len (ol panidsl
feeeenn Y Jolee g jlress> asyo VYYE™) allle sl
Lol (2 625953 39,

& ’
.

35250 S lg0l) oole 3:8s i Wlgh god axllas oyl ol
Jove osliia b Lol wams oLis 1) oyl paiges cilisee Ll o
Oliee Ol &8 s Sl o ligin e ol (2L,
SloaS Al Fuly a5 ol aulxe poy0 4 oo, jo Sl
oy B0 53 Ol el gk 50 39290 SYIGw sl
Sl zes AL 3 Serge pariiy) angST I AU
Jlo 50 Sygamgsl /o2 OY il oo glaged Gliw Lo
5o sl plys cblas> bl gbesluibin) & agl el
WSk eSS VB [Tl S pgiSe) e o ()90
Sl ons 35l Ol (BB 51O o)l b @ il
Sl 038 2 IS VXV T Ll polny addllae o eyl
anil s 5o cblis 4yl okl Lg suds 53 jluie 5l a5
Sode 5 o)l g pFeslal s ol 4 63l nlnle el jS

ol e ]
Oleys & ojgpel  poriig paie slag)logial, Sl eslil
Ll L(OVF) S o SaS 535009, 008 5 Sliwgpn slagls
Glslyl lag,lagesl, ol 5 eoliial gl b BB asss
S I R O B
9905 4 ohlew cpl Lol pdiase gilwsly] 5l s ol
9k &g oad (60l SIS o)y 5iSTgdl) Slge cnl (ML
ST pae Gl ply 39800 0350 (65 95 5 o prdione o

&
WD (VT Ll thon

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

Voo bplp jlow o 4 ()5 aeST Oliee (0Sle job @
oS gebo ez 5o wueSt Gl Sl e &5 cnl (6555 e
ol @bl el adai B glans Sop oo 0 jles
g oo NS g

O e SS9, Gl 4 Gl len ol OB e
adlas ol o cplin (OY) sl 5g, 50 2 VEO JIYVY
a5l o ey gl OB gl Hlade (nl :Sile
ol bl (o5 (2loiss B0 0 4 azgi b g Cenl 00l
P YOFYO L il 59) 50 ody DB Gl i s
o

abs je 0 alelST (6,55 (o B0 0 ol )lows Sl 4 4z g3 b
abahar o ol Gl &5 S albaaa ol o)l
sl i s S ) YRRV

Ol 45l plig 59 b Alahial Caon ) Sl (2l e
Pedse 38y 3 el jomd aAlbaial ;o 4 eS| e
Lol aie o o el jopd albbaial O
15 a5enST e 558 e s 45 el 2] FAYAY o
eyon ol 2 IS Y T a9 098 38, ]

S S ey Bl 30 Ol n 2k, ool esliul b
o ys0 e | alhe

Ed = Ac * Ca * Dcoff
Ed = 2*10%*%14*0.643 = 0.00001nSV

1 emar poriiy angS 5l (8L po e (BLys o e
Ogewgil LoV b ply e laed bl Sl

o u_))}».wyl.: ofee e OOY ).").: JLAJ t_i: o aS ol
lpoye oS el cul o (28 gy cnl o o5 el S5 4 a3y
ooliiwl aubitus JSi s ol 9,8 AlBaihal 5| g5 Ol
sdal Cawd @ dae a5 Cul ol sasas lis cllae cpl oS
ol odgn poe md oo LS 1) e 4 odm o Sl
ol 3l Sl cuSerte ke e (05 el albaia

ol ol cnlpby ol 08,5 aul 1) 65,5leS gl abaias

0

Yoo
¥ L
G


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

|

[D

o) Ber g (5 ,5uwe Lo yueme

ol aslllas pl B> 5 ol adlae gl Ll (F) o4
M»J» ol Jloz SIS 5w phlen s oS WS e
3>l Gl pOye SBe 30 9 0N p3ye 5950 59y Sl

D9 g0 Sl
5 SN Sl prdtns (5)l0 paige B9, 5l aslllae nl o
slr @l Ghay S Gy crl b eslaial (g 5y iSenllelS
&S Sl ol 9)0 @ligin b aueST Oliee 553l
09° @2hign ErSolwl s myn lp &5 plaadlas 2S5
204 ol @ axgl ((1F) ol ool plxl wlesg LMoL
JB gSTeol, sole ML 5l suls alilspy  sladiges
Bws (ol i sogamme s a)ais b slala>dle
@hgn Ole GeedS Gl (£l Joe 51l ey pSllel
oolitul JoSo gy st & poye 5555 n 35l n culed 0
alllne anilas cine) ol o o plonil glaanlllae ST )0 o
Jow 5l eolainl b oo dewlre poy0 65595 lie ol
Ol el cnl Yo 5l (S 05 (sl0 paiged s ) i (2L,
POy odemy 3 S alie (ilu e (Bg) )0 &5 ol
ool 2 U2 ey ool 534S el cpal el el o0 daalons
I, 055 e ol e saled poye 45 el 43,5 13
b S ol pleend Al ashal (g ol
Ol @ Ot (b0 paie (nl S il il e
s Y5 ) el o ih o o o plol Al 4
3 e ol & @ s GBS @i Ol U Ssdies
2k Gl dae (e, 5o seiSTnaoly oole cnl 5l po e (8L 5o
slasl 5 @bs (nlpby 28k pedtns (50 paiged (B3, 5l Siien
pdpe S eip e Sl dsllas opl o odal Cawsd @
Ol e 3925 (al b a8 el Gl ;0 09250 psriy) Lansss
Blisl Gy 5ol ol a¥lo jlxe o 5 jieS e
sl Ol latan (SB35 00 )3 oy 6550
Lol s oo ployo atin )3l g (eSle yob 4 (2 25
oiine (&3lwdlsl yogs Jlas o osims i adllhae ol s
whs )3 pediyl paie slaglogal, boad leys ol jlen 0l
1) 35 50 ol o 00d leyd ohless ol ol ge ol iz e

&
WD (VT Ll thon

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

Eyoge (nl s,y adlae ) ) calply ol ol ol le
O o wS e a0l adlbae onl @l oS (Gdos
ez Sl 59 9290 poniiyl 5l (LBU poye S5 n
Gloslil g sl 2l Jle Gl Glagd il
o GRS 9n com DSL @ lilen ool ol it
2 Pl oad B8, o o o5 ogdiaed o e w>
Albapar ol lay adbasal sl Abasar pous
ol (Pl opd albaial) aade dlbasal 5 (54
a o) 5 LAl Ol s (a5l se Oy Gl riren
Gl oS S (e ‘~\z~a S 8, 5,9k gl
Sy 4sS| el o] a4 g 5T g0l eole il
obey b olag anesl pald o a5 LYo 31 Ko (S
595 FIV plp a8 Casl ()T jos dagd ¢ 0gd o0 pope 4 )
O Gl ol b asS o Job a5 Sl Gow cplple cul
60 Jele 5o 05l (ol i 5wy (55,5liS sla gy
St O350 4 55k ol by ccl au ST e oS (o
D405 0929 S Tasly ool ol Wlews (55lwo ;3 (gl

b bl o it wdd plol ey ol 5o 45 oleaalllas
Tood o o sl oSS 5 & aile by logl, sl
plml b g sl Olas 10 91 0SS o,y o & M. Takeshi
A5 (goV5h Sd S (59, A oriSS ()] 5 (510 paiged
amii a8 08 g pSelwil |y 0T 5l ol sl andd (liee oS5
Sl eSS 5l B0 gmez 5o o a5 ol aslllas
O0) el 52l pgas

5o B 58 s, JKurth YOOA Jl o
oo YO olass anlllas cpl o 0,5 L5 poriisl slag,logsl,
B yleyd HTLU-PSMA (g logal, b aS by a0 dis
Sz 38 5l e a5 ol csalie (D85 15 s 9
' Lu).nS el VY cldS 5l o g as,0 O L.:)m celw
Bgd o 7B Jlewm o 31 1ol Dhge 4y guiSTe ol oole sy
Sl S 5l el YA Blas 5l am Jlew ST cnlple

dolgz lxe a5l XeS p3ye S gin Olie g ey

&

as

J’/' s
292 I
o


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

|

[D

o) Ber g (5 ,5uwe Lo yueme

=

Osu 50 el adai 3 liles 5l pide) (ol Sl gl
WYl S5 e 635 2 Sololins ,uil glaran S
KPR PR

N ES JERTEIEN

- Shyp casuily gk yo M| aleS o dslllas oyl

I WS L g gy n e Sk (SO psle R
Gl 00 <o IR.SBMU.MSP.REC.1401.392

S10yu8 9 S5

GBTFY - YTAY ol aslipbl 5l cidu Jol> asdlas oyl
5 ad)l gwlis )5 4y cdlbe gy X Lo, e
by pole olfasle Sy eaSails 5l Sy So5eb 4l
Bl (oo (e eted

&2l o)l

Ailos S5 o155 1y sx8lie o)l B aing

&
WD (VT Ll thon

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

0355 e 4 3k aSST g ol (aalil (g St sk 4
slawi lejo o yol cpl ail ails vg2g Sow (3o
Sleys Glp 1y ool loy sl Sas a5 058 oo Hlows g0L
@A sinol, e b (B)b 5l g WK 18 cug o
95 rotl 3 olimabsl b alsi e wites ol gl o a5
)‘ e 0 6‘)" ET ] bl )Ja) )‘ L‘bﬁ)‘é}i‘b‘) U"‘
@ Heome Ohlep B oS eolatul poisyl paic slaglogol,
D95 I3 sl 4 e

Ss)lo paiges pll b eyl jo 1) basllhs lgs
Play o5 (bl (oolos ) e a5 555k 4 ol plnil i
L oS GlaisS 4 0,5 (5l pised WS oo s5me Wil 5l (5520 &,
Il sbpaises Gl Ghle ol ,35 Joe (b,
dny 50,5 £9yh aS oo Lol ol yo Jle &5 Slagy g
alize slagle; ,0 b )38 b Ke S5 S
Dlols (ol daw Jowe obo, bog ols plxl (g)ls pasgas
b o)y |y OOl a5 050 abhio S 5 olals
ety e 55 it ] 5 95730 ooyl e
Sl o Sl jo paie cnl slaglogsl; (il a5 0ed o
Slion 5 S 05 s ol b 035 ol 35 s 5 (sleys
ol Sl ;0 35750 pondSsl Gl OIS D e 615 F
Sl Gss ol Lo oy cews & ) e ol (Sloys 5510
FB 55 sty SThe sl bt plo Sloys 515
el plo!

L olgiuion 9 g dgusne
Biglojl @ Com i o @ aalllas pl e
5 bombgl pbul YL Gleauie s ey pSnlels
2 Sy lie Bl 5l (s o paiges pll slacasgace
otlal el Sgazme (610 pdiges (slajs, has ol oy
3 i 6yl pdiges olaws b aslllas cpl a7 098 o olgiiny

g plol 5 ol

&

ay

d’/' s
¥ I
o


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html

nloaded from pejouhesh.sbmu.ac.ir on 2025-12-05 ]

&
S m— 1 (15 (V¥ Lk A

[D

o) Ber g (5 ,5uwe Lo yueme

References

1. Yamamoto LGJPec. Risks and management of
radiation exposure. 2013;29(9):1016-26.

2. Litwin MS, Tan H-JJJ. The diagnosis and treatment
of prostate cancer: a review. 2017;317(24):2532-42.

3. Iravani A, Violet J, Azad A, Hofman MSJPc,
diseases p. Lutetium YVY-prostate-specific membrane
antigen (PSMA) theranostics: practical nuances and
intricacies. 2020;23(1):38-52.

4. Krawczyk E, Pifiero-Garcia F, Ferro-Garcia MJJoer.
Discharges of nuclear medicine radioisotopes in
Spanish hospitals. 2013;116:93-8.

5. McGowan D, Pratt B, Hinton P, Peet D, Crawley
MJJORP. lodine-131 monitoring in sewage plant
outflow. 2013;34(1):1.

6. Olmstead C, Cruz K, Stodilka R, Zabel P, Wolfson
RJINmc. Quantifying public radiation exposure related
to lutetium-177 octreotate therapy for the development
of a safe outpatient treatment protocol.
2015;36(2):129-34.

7. Mattsson S. Introduction: The Importance of
Radiation Protection in Nuclear Medicine. Radiation
Protection in Nuclear Medicine: Springer; 2013. p. 1-
3.

8. Picdo RC, Cardoso JP, Campana EH, Nicoletti AG,
Petrolini FV, Assis DM, et al. The route of
antimicrobial resistance from the hospital effluent to
the environment: focus on the occurrence of KPC-
producing Aeromonas spp. and Enterobacteriaceae in
sewage. 2013;76(1):80-5.

9. Kinahan A, Hosoda M, Kelleher K, Tsujiguchi T,
Akata N, Tokonami S, et al. Assessment of radiation
dose from the consumption of bottled drinking water
in Japan. 2020;17(14):4992.

10. Valentin J, Boice Jr J, Clarke R, Cousins C,
Gonzalez A, Lee J, et al. Published on behalf of the
International Commission on Radiological Protection.
2007.

11. Vanmarcke HJAvdBvvs. UNSCEAR 2000: sources
of ionizing radiation. 2002;27(2):41-65.

12. Nasr MM, Yazdanbakhsh AJJoehs, engineering.
Study on wastewater treatment systems in hospitals of
Iran. 2008;5(3):211-5.

13. Part NJIE. Radiation protection and safety of
radiation sources International Basic Safety Standards.
2011.

coond (5ilula; DS 53 39250 VWY poridiyl 5l (2L poye 53 (b3

14. Emmett L, Willowson K, Violet J, Shin J,
Blanksby A, Lee JJJomrs. Lutetium 177 PSMA
radionuclide therapy for men with prostate cancer: a
review of the current literature and discussion of
practical aspects of therapy. 2017;64(1):52-60.

15. Takeishi M, Hiyama Y, Mizutani T, Watanabe H,
Maruo YJJoN, Sciences R. Investigation of analytical
method for technetium-99 in liquid effluent discharged
from Tokai reprocessing plant. 2005;6(3):265-6.

16. Bhuiyan MR, Rahman MM, Shaid A, Bashar M,
Khan MAJJoCP. Scope of reusing and recycling the
textile wastewater after treatment with gamma
radiation. 2016;112:3063-71

aA

Yoo
(¥ I
G


https://pejouhesh.sbmu.ac.ir/article-1-3353-fa.html
http://www.tcpdf.org

