| S)9)80 Ao http://rjms.iums.ac.ir

WAF 3T OVA o )les Y )55 15jl) igSaisjs ogle alan

S dw 6 3oy 30 £lg3l 1 (5990

(i o3 ) oyl o))y t5 e wdite g (B 09,5 ¢ oliiyiineg 5 pale A sy e oMl ST oS il Sy 55y wdine 51,353 sy (Sl cpaiigl %

n.banaee@srbiau.ac.ir

Ol s (Ole Sz pale olRuiily ¢ Sy 0aSLiily ( Sy wdine 5 (S S 09,5 1 21 s
Ol Ol (ol (Kb pole olutily ( Sz 0aSKuiily (Kb (wdite g (Sbjy Sojub 09,5 185 unt LS e

AF/VIO bl F,l

Ol ol cslaan (98 g pole olSimgly Sl g 53 0aSiimgly 1S 5 U e

Ol (Ol (sl (58 g pols olSiingy (53 mw iIlw B34

AF/VIVO bl g

oS>

s o5ttty cLa 5580 sl YUy Jln 35 S35 bl 53 o ol s oSS 51 sl casly iloydgin (closdey ) sl b i

o LS el i olws s )] 50 3590 slallas g 53 g5 oy 4 lalayd ol il oo Coedl b jlaas (slossmy (slaloys cpin
sbayion s 5y I8 odliil 3)00 Al 0 3 g0 (355 K ygiige g iz sl o Uhg) S Ol Shmd lagierd (olallad
Ggb g caxd bl jgp0 g () adllas oyl 5l Bua Sldgy (amdiw Cygods 53 (53S0l gly caslio LA 1 (S o )lsen calisie  olend
SegS 3ly dsle yodly 9 SS90 (et sla]f « SSgnle 5ok Lol S b jion > Ao I aman b jien ) il gl
teg3d 5l ool ¢ Sleydgip (gl (gdmdus (6 yiend gy oAkt 45 Amd o Ui W gies 33 oyl (59 0l pbul Glllas .cws PRESAGE

Y-Y) -.\._a)..f )‘)_9 oolaz__wl RJy — "\—“-"9-’(5"
sl uls 1 S5 ojlgen oleond s a0
G Oyamods 50 (6 S o5las! gl o cenlio
A5 Gamd s sy a0 3l el glgil .tx;loog.g
) JJS_NLSA oola_wl JEONEN J) Ial_’ l_» Sjw
oslo @99.» J....a.a.a L dalsl 5o aS Wilowds GSJJLA

Sy® ey 30

rerj e gileand (lo o0 G et | (S
5o il LS g Fricke lawgs aS ail oo S5 ,8
958 O3 Fe3® Gl )2 (A) aB (Bae VATV L
(Fe™) S0 o9m o s 55 510 (Fe™2)
JB alise slolpl b yuoss (nl 5 09800 oo
el e 30 5l oolatul bl co (6 S0l
slonl el 55 amans (g pSojluil gl S8
a aS Zewl 0l (5 peely sl e 30 5 5l (295
il g g e Sy 8 5 sle a0

.cwl PRESAGE

Ednde (65033 e stliond (51 3oy 33 (6 oy 33 LD 31g S’

doddio
Sl el ol i), Baa as Sl |
o (P (p S g Sl ool 4 0
Sl 55555 a0 el plls sl sl
b9y am pleyd anlg e SIS SO L Gl
Gl SiSs 00,5 0 gt ol 5g 0l
oilal 65 S a Jlo jo psloe jsba ol5gl,
L ol slage fisos sl 5Sass oo
Lo S, (1Y) axias YL oy colls
sledmzmy slagleys ez 6l 3wt
950 L ool e SeSUg il (2 o
oy osd 5 a8l haws Dol b Sleyogi
5 50 ool as asl bawy Sol b e
ol sl o Catl Ul sl YU L]
0 05ge slalaz 5 50 oo hsy 4 bagyleyo
e LS gl s el L
09y o laiear gandn sle e jo ( olallas
33 hord B8 Ky 9 owin Sln o


http://www.sid.ir

o slayen 3

o=l sl ol sl sSUse slogsisy Gialul
e ey 5 05 S o3Il g canlin LB
55 BANANA g oyl 4 oo

Sl e S e iz il Se 4 Maryanski
Sloe 45058 slas 4 Cod ok sl J3
Wil )l oS Wloos ,S

S5 O 45 S0,8 sla S5 S (I
35 oldb g5 ST (28, s ) sl S8
slod 50 gdioo (23555 5l ey 4880 a1z 0
slaggisn pilel pley (oldd @je o peeh
L5 oo ols o3 b (5ol slo e slone
i 50 dilagos <ol jo (oldd @jei (Sl @
sla; 5l plsdise @055 0 5l e Oloj 2 50
Syol Comd i) 50 @39 9S85 pgal s pech
s S oslail Coro g 4 e 4.1....,,.@ ol as
g oo YU 5o Ql.iobf L L5>|93 49 L‘ﬁ*‘-’“’

Sl 97 (60150 51 SGL8 sla 5wl yo (o
clale L 9,8 Dlalgus g ot 0315 oSG j5al g
DS o0 d g 4 olaye 4 Az g b olge
oy (S8 Hebas ) 5 (So sl (Sasl,
LQJ) Q_il 49 RF LchoQb_:.A Azl 4 a....S(_s_A
ﬁs_;ang@MB.\sﬁasawam@
oo 3l el p Julge cpl ool oo ialS s
slwosls ol g S rSoslasl cors ]
4o Ll Dgls g0 MRI Sl o u.’;’.u“l.wT LS
3,05 0529 (9 9 Sk o ies o 3
Shai el sl q,i’,l.gd.o > RF sla o oy
Sl Cuie S8 sl 5 g

P95y (>lg s ek sl yies ;o J5 50 (2
i Lood oj ey (g5 (ke ar b ool
;ﬂ 49 )_ML slo Jule 15 o ovalin B
Lo 0 (s oy paddy Sl ey 5 sl oed S
@lp)ow&;)@wldu.LWJJj
Ol il oo s B sad ools il
L 5o a9 a5 2l sle ek sloJj
b yogiilo L 50 595 (o5 (2bj)l g e
A oolawl 8 u_iwl

WAF 55T YA o5las Y o555 1gjl) 1ySaijs gl alan

30 &8 So A e a5 S5 8 5 (Rl
slonl cel gt J5 0 plad oBless ye
e a4 09l oo J5 50 SG,8 o cdale (Lol S
O3 o J5 il 0 Lagyg ol (o9 ol
30 elad Sledbl g a8l o slasl SO 3 e
e S s oo (IS Hbnogd oo B>
S8 slags O5eeksd « S8 5 S5 calee
Hb s 9090 (pl bl oo 5 e pile po
ol V2 o yo il 9 Schulz lawgs
Js 3 o] s 39 aie Wil las L@Q] W
Silo cad Hlaly (2355 5l ey slopyle jo S48
PS8 99,8 sy Hieems Dde 4 cplas
Sl S sl 6l il o allioe J5 o Sle
&8 Sl 58, e s ol e
J5 51 58,5 pamal o J5 G sile 50 50 Gamans
2955 3l ey Sl 51 S 50 el oo
el sl ool sla o (1) 04 plox]
2 el 0ol plnil G 8 sl 5 sty JSCie
om Ale slras S s by e yile 5l o i
CE yo s S 4y yoeie a5 W30,S ool 15V
O 0) ab oo i ple 10 S8 slagye (y5ewss
005 105 slply el 58 60 el
30 5 eban Ll wilools anuwgy y5asd Cas
Sl oo J35 5 650 5 gl oS5 3 5 5l ool
V) 09l ploxil Jag s a0 (2385 5l

S g 1 (5 oy s
alox 3l 9458 5 lacasgase Jdo 4
o)Lal T 4 a8 J5 e pile 53 S8 g0 (yjouiad
o=l = ade Glhm ey sl ey so 5 e
sl e i 5 )0 o slpis beiusgase
P S slens (58,5 )8 sl gy
1555 0 518 U5 o ple yo o pegie (5 o Sl
G (6 S o3lail (gl aS (6 yendy J5 (s
50 il g Maryanski lawgs o eolazwl 5o
3o J5 0 (VY) ol See VAT L
J=ST) Sl ST slo jogio cosls (B yme (5 pouly
S0 assg asd 8 158 g LST 5 50 (el
900, loy Jlail So0S5 4 o jegige ¢ 2055
Ole) ezl )0 0l oo hSiS (6 ey (slo yeae

http://rjms.iums.ac.ir


http://www.sid.ir

5o J) 9 05_.,.: oA.,_.wy r.ia_ud S Lou..> WJ[J‘SA
Moo pmais 3l 5l ogd aisln dgpl oo
OA) Wgis a0yl ool e
£ Sy sl J; DM g logsgaze
‘La»d—l colw lois k! i g PAG 4 BANG
Sgomme SedS jo 1, Loyl 5l oo S ool
Sleas b ol ol ol s 13 .ol 00,5
Iy 398 IS ie a S 0SS Syxa |y b pody 5

Sl aslas

S 90,59 S pouly J

Jj5 e o)l g FONg (Ve ¢V Jlo o
9 31105 olge (g5l a5 W0 T (e ax ey
NIES IR U SLE IR YU ORIV I CEL S L W
Jbeys Lalpd o J5 g5 cnl jleslital 5 (5 )laeS
J5 0l a9y oml 5 ccils o529 JLtd g Loo
ol Sleidany pouly J5 -390 o0 405 SS90 95
ol SoysSl el SL STl g5l
LS a9 992 oSV 9 e Dldlgus (iS008
55 ol b 50,5 5 s a3l MAGIC s
ez L .(10) el (g S ol bl 3
b JB jhaesl Jlo i Lalyd po 5 cnl aS]
oz Sl 4 3l ol cSlo sl g 09
ol 5 ol 51 0 e snliid ISl 1 w05
ol 25z gy StlS )0 gy (50 sy

o dazsi b SenS 909 sl s asdls jsbay
s3> pos) SenS il gla s o 5 DS
13,10 (65 0 (OS]

5 4225 ¢ gl sl Lol el (Gl
Ol S Slyag

595, 30 4 ey (gl (sl 4gS e (o
slojo 1o 6 pSosladl Coxdad o oI 5
b oo Rl b

3 Oisins SISl S yme 0 5eS o] (2
TV )l

S5 deayerdy J5 e Slisogas oé) e
il oo oo 55 lacgdgame b o] (g8
Sy ! S Loyl (g 5lwosle] aSs] ales |
L) JSie ol iz ol (0 31 USe (55
Lo atd 5 5 4 Ol o5 8L

http://rjms.iums.ac.ir

iSat g 45Lo; Sy by

Sosb sle s a o g endy o5 (0
S9 3l lagin 50 4 (gt 4z g BB Coles
slaJs Commlus 4S50l frems dins oo L
39 (sblide ploge Sl Gl B 6 yoy
B> 1 )3 pgal )50 it )3 o3l
e (el b canb oo R8G5 e
5o ookl (sl (6t bl (s yocdy sloJ;
OF) arily o Ll s

BANANA - s,—hy J5 S 5l o
Sote yskriedn 3 (6,50 laggwYse
Logn 6rejs sl ajpeed J5 ladasin
o0 (B yxe S yerdy 5 (n e 5 ol il
5,5 o L5 PAG 5 (\F) BANG g5 4 1lsi ce
0N%)

EMdes o yorly J o Dlogiaz o8 e
S5 Loyl sloslaiwl jo 30 olacusgame g
ol l b pocly 5 ol oM 51 (G 3l
ol Dbty (5081 50 4 )] ly o5
ST ey dame j0 a5 S50y 5 Sl
4 J5 gl 28L axBlo 3529 Jolowo 2o &) 904,
aS Cewl ol bl alivs cpl ol o iS50
By gl cools lils 5]
Sl o)) azs jo 5 bl o ol sla IS0,
ol 310 Ol dgsoly Jble as eals adgi o5l
Sy 5l g Sgd oo Dda (FenST oy dagi
ol3T sl o), bawg Layogie (gl yocly
2 PSie ol &8 sl vebiee 6 sl
PAG 5 BANG g5 5ok J5 sloyoso
=) Sl 3 oo )5 5 51 0T ¢S]
0397 Sl e ay abatos o dojady 5 55kt
aoly8 > )0 g Wigd so Al Cnl ouls 5y
9850 03500 (3955 3B o5 Joloee yo el
Log Lapgild jo 1, o] 523 5 colw 5l ey
S p3LSea ST S a5 oo )b
J5 slecasgasme 5l ;50 (S0 (V) S o0
Slss 35 coms PAG 5 BANG g5 (sloyardy
S ST il o ooyl el )0 soliiwl 8,40
L polas olod g ol (g oao 95 G el
Pl ey e wlsio o gl 5 i b oy
Ji el @l p 1A .(VY) 09l cnas piiaaw 0

WAF 3T YA o)les oYY 6,55 gjl) ieSibjs mglealan

[ww.SID.if


http://www.sid.ir

o slayen 3

Sl S 4 ten o ol aSblyl el
005,045 B, b oasy 5Ls e J5 M o ooy
b ol el sl b Ol S 9 3
Lo 5 SN 059050 a5 0550 JSS &y g 0l
9 0,la0 ST jea> 4 Shwls ASme
iy e o GHlsE sl el Blad 52
MRI 5 CT a0 s a5 alil oo Sl iSCl
Adamovics  yooren (F) aib oo 500550 e
—yp o Yeo? JL_u o Maryanski g
Nduw, a2 opl 4 PRESAGE ™ cla 544
3t 30 4 Cawd st &ul, PRESAGE o5
re23® ol Gy rizeen g amd g0 LS 09>
wily 53 Sol Geizmen g (il (6551 4
5 5,100 00, l0ass B, a4 Lo yies ol s
Feeq Jlw 0 (YF) canl ido 28l puzmen
a0 5l esla I L il _Sea o Wal
&— ;9 Optical CT s, yPRESAGE ™
I, HDR Ir-192 ao_i> 51 iU 50 gomaw
60,5 enl Ll asllas (pl jo 200, o)y
PRESAGE ;I |_sl> (Anisotropy function)
@ |y oS Cige (iluaned I ol mbs
4o (ml do Biod cpl Gliioe 9 05 0l
& —w 3> &bl PRESAGE a5 wisu—w,
(YY) ol o Tls Jou8 LB cloay |y (goman
Cammlus il Lo o Sanjabi Y-V Jls o
5 a0, g weoyo ,uss L 1) PRESAGE
o=l mls 60,8 addlas o5l Gl saiSades
90 =l (59 o )0 i b aS ol LS gudsd
lada>dMo b 5ggs PRESAGE ou53les =5
oy o=l Somalas g 50 @ Eul solk o
Jw 50 ;50 Glasdllas ;o (YA) 05 oo Jeol>
ooy i b il LSan g Mostaar (Y« 1)
& y0s 30 PRESAGE ouino LS5 yole Jig
Loglasle VFY o5l oae b cdl Joleo
PRESAGE g4 sl onijle yolie Sj9 duoyo

(YR) 20,5 (5,155 5 &0,

o2 jo—d Lal wilos )57 | (gam U SS90 ,95

Sroahy sboytenss Jj 5o ISt S plgreas

05 Sy J5 eigres il oo b

J3 S8 L e lidw)las pe s i)l

5 00 0, JiS Al o eboay b ool aslo
@ Sl 5l Oiehs als blLs e
‘\:3—*“-.“9 Los & J5 Goly (eizrod S 1055 5
aS 630 4 J5 el a5 cel oals 00ls lis o>
Sl Dglato s 09 o0 00l alaiio O jg0d;
B L oo olgo 8yme 2S84y Bl

oLl a6 s 30

PRESAGE Seaog 59131, ol youds

&l o5, g Adamovics Y-+ F Lo o
Sl Setdly (295 Wagi (G (5 5en 0
4 g Oy Sl )°_“5 29,5 By |, 43‘*‘%{
JUSE L RP RN W S| Q\ O 09540 LgLQdJ‘.AiE) cQ‘
Nz G ey Yo ;s Gl o &ly o oldee )
Sty oz e yile S5l 5 e ile sy
slran g ob solaiwl (ol by Sedl)
So 5l e oo 05 pecly 95 150 45 e egige
QST g 31 J0 a8 0gs oul oolauwl 4laS,
Olgi o a5 1 alilaSs ) o vz Loyl ol oo
a5 b yosjo ol ;0 000,50 By 005 eolal
ools ;0 K5y yuid ol Cely pds 50 4yl @
OF Sl sl Ay 0y W 58 on o5
SrSoill gl gl il oo (Sel sl
o=l ais S slprias |, Optical CT 5o somans
Pl 4o o Soeg S ol el (g ey oo
(YD) as 5,386l PRESAGE ,2aso

ey eles g9, ,m GUAY 7 Jlw o
sl 4y g5 ol oloul sUiis PRESAGE
9 0,10 (oS Higted ylan)d (nl AT S azeil
o5 e o Sial g (g5l 4 )T gy (Sl

UihKen g MoStaar adlas ,» PRESAGE ones JSi5 jolie (559 ojd =) Jgio

Zeft P Wer Wi Ws Wo

Wn We WH oolo

YI¥Y ARRIA - o[+ ¥5N

AA

.[-¥05 [V ALY PRESAGE

WAF 55T YA o5las Y o555 1gjl) 1ySaijs gl alan

http://rjms.iums.ac.ir


http://www.sid.ir

three-dimensional dosimetry system for radiation
therapy. Med. Phys; 2006. 33:3962-3972.

8. Fricke H, Morse S. The chemical action of
roentgen rays on dilute ferrosulphate solutions as a
measure of dose. Am J Roentgenol Rad Ther;
1927.18:430-432.

9. Schulz RJ, de Guzman AF, Nguyen DB, Gore
JC. Dose-response curves for Fricke infused
agarose gels as obtained by nuclear magnetic
resonance. Phys Med Biol; 1990. 35: 1611-1622.

10. Chu KC, Jordan KJ, Battista J, Van Dyk J,
Rutt BK. Polyvinyl alcohol-Fricke hydrogel and
cryogel: two new gel dosimetry systems for low
Fe3+ diffusion. Phys Med Biol; 2000. 45: 955.69.

11. Kelly RG, Jordan KJ, Battista JJ. Optical CT
reconstruction of 3D dose distributions using the
ferrous-benzoic-xylenol (FBX) gel dosimeter. Med
Phys; 1998. 25: 1741-1750.

12. Maryanski MJ, Gore JC, Kennan RP, Schulz
RJ. NMR relaxation enhancement in gels
polymerized and cross-linked by ionizing radiation:
a new approach to 3D dosimetry by MRI. Magnetic
Resonance Imaging; 1993.11: 253-258.

13. De Deene Y,De Wagter C,Van Duyse
B, Derycke S, Mersseman B, De Gersem W, et al.
“Validations of MR-based polymer gel dosimetry as
a preclinical three-dimensional verification tool in
conformal radiotherapy,” Magn. Reson Med;
2000.43: 116-125.

14. Ibbott G S. Clinical Applications of Gel
Dosimeters. J Phys Conf Ser ; 2006. 56:108-131.

15. Baldock C, Burford RP, Billingham N,
Wagner GS, Patval S, Badawi RD, et al.
Experimental procedure for the manufacture and
calibration of polyacrylamide gel (PAG) for
magnetic resonance imaging (MRI) radiation
dosimetry. Phys Med Biol; 1998. 43: 695-702.

16. Baldock C, Rintoul L, Keevil SF, Pope JM,
George GA. Fourier transform Raman spectroscopy
of polyacrylamide gel (PAGs) for radiation
dosimetry. Phys Med Biol; 1998. 43: 3617-27.

17. Sittig M. Handbook of toxic and hazardous
chemicals and carcinogens. 2nd ed. New Jersey,
USA: Noyes Publications.1985.

18. McJury M, Oldham M, Cosgrove VP, Murphy
PS, Doran S, Leach MO, et al. Radiation dosimetry
using polymer gels: methods and applications. Br J
Radiology; 2000. 73: 919-929.

19. Venning A, Brindha S, Hill B, Baldock C.
Preliminary study of a normoxic PAG gel dosimeter
with  tetrakis  (hydroxymethyl)  phyosphonium
chloride as an anti-oxidant. J Phys Conf Ser; 2004.
3: 155-158.

20. Hurley C, Venning A, Baldock C. A study of
normoxic polymer gel dosimeter comprising
methacrylic acid, gelatin and tetrakis
(hydroxymethyl) phosphonium chloride (MAGAT).
Appl Radiat Isot; 2005. 63: 443-56.

21. Murphy PS, Cosgrove VP, Schwarz A, Webb

http://rjms.iums.ac.ir

iSat g 45Lo; Sy by

e ol en g Gorjiari Yo VY Jls o
sl 3k 9sse sla bl 5 (Sojelesl) el
‘) PRESAGE 2 )0 (09 s_j JOL’.& s
=59 oy exi Ly g asols 118 aslllas 590
L LS5 PRESAGE ouins JSis olic
o aS sl VAN gV VFe ol sla el
Sl o3l 03 ¢ Jgors PRESAGE L aslis
() el Ol 4 6 5oy

=

o] 948,85 &g Sladllas 4 axgi b

aS Qe Ao ool s Q‘}?‘so (Gdmdus (6 yhas 3O
Oaze 9 30 Glie 09l y0 izl slallas
g ISR Cop B Y LV P'3% & slasilely o
Lo yion s J5 glel 51 S5 2 a5l (655 s
4 el acise ol suls g laobB ol ls
Cobild cle &5 PRESAGE 5 jouls a5 0y o0
15 5 005 28 & 05 e il o0 b 0

pY Gl Sy pled gl S Sluogas (jog
Sylely Seds” o Q—‘ S5 8 0

&lw

1. Mayles P, Nahum A, Rosenwald JC. Handbook
of Radiotherapy Physics: Theory and Practice.1% ed.
Taylor & Francis Group, CSC Press; 2007.

2. Baskar R, Lee KN, Yeo R, Yeoh KW. Cancer
and radiation therapy: current advances and future
directions. Int. J. Med. Sci; 2012. 9:193-199.

3. Algathami M, Blencowe A, Qiao G, Adamovics
J, Geso M. Optimizing the sensitivity and
radiological properties of the PRESAGEs dosimeter
using metal compounds. Rad Phys and Chem; 2012.
81:1688-1695.

4.Guo PY, Adamovics JA, Oldham M.
Characterization of a new radiochromic three
dimensional dosimeter. Med. phys; 2006. 33:1338-
1345.

5. Doran SJ. The history and principles of
chemical dosimetry for 3-D radiation fields: Gels,
polymers and plastics. Appl Radiat Isot; 2009.
67:393-398.

6. Wuu CS, Xu Y. 3-D dosimetry with optical CT
scanning of polymer gels and radiochromic plastic
dosimeter. Rad Measure; 2011. 46:1903-1907.

7. Guo P, Adamovics J, Oldham M. A practical

WAF 3T YA o)les oYY 6,55 gjl) ieSibjs mglealan

[ww.SID.if


http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20PY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adamovics%20JA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oldham%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/18675549
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Deene%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Wagter%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Duyse%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Duyse%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Derycke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mersseman%20B%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Gersem%20W%5BAuthor%5D&cauthor=true&cauthor_uid=10642738
http://www.sid.ir

o slayen 3

WAF 55T YA o5las Y o555 1gjl) 1ySaijs gl alan

S, Leach MO. Proton spectroscopic imaging of
polyacrylamide gel dosimeters for absolute
radiation dosimetry. Phys Med Biol; 2000. 4: 835-
845.

22. Lepage M, Whittaker AK, Rintoul L, Béack
SAJ, Baldock C. The relationship between
radiation-induced chemical processes and transverse
relaxation times in polymer gel dosimeters. Phys
Med Biol; 2001. 46: 1061-1074.

23. De Deene Y, Baldock C. Optimization of
multiple spin-echo sequences for 3D polymer gel
dosimetry. Phys Med Biol; 2002. 47: 3117-3141.

24. De Deene Y, Van de Walle R, Achten E, De
Wagter C. Mathematical analysis and experimental
investigation of noise in quantitative magnetic
resonance imaging applied in polymer gel
dosimetry. Signal Processing; 1998. 70: 85-101.

25. Adamovics J, Maryanski M J. “A new
approach to radiochromic  three-dimensional
dosimetry-polyurethane,”  Third  International
Conference on Radiotherapy Gel Dosimetry,
Journal of Physics, Conference Series; 2004. 3:
172-175.

26. Adamovics J, Maryanski MJ. Characterization
of PRESAGE: A new 3-D radiochromic solid
polymer dosimeter for ionizing radiation ‘Radiat.
Prot. Dosim; 2006.120:107-112.

27. Wai P, Adamovics J, Krstajic N, Ismail A,
Nisbet A, Doran S. Dosimetry of the
microSelectron-HDR Ir-192  source  using
PRESAGE and optical CT. Appl Radiat and Isot;
2009. 67: 419-422.

28. Sanjabi  Eznaveh  Z, Zahamtkesh
MH, Kamali Asl AR, Bagheri S. Sensitivity
optimization of PRESAGE polyurethane based
dosimeter. Rad Measure; 2010. 45: 89-91.

29. Mostaar A, Hashemi B, Zahmatkesh
MH, Aghamiri SM, Mahdavi SR. Development and
characterization of a novel PRESAGE formulation
for radiotherapy applications. Appl Radiat and Isot;
2011. 69:1540-1545.

30. Gorjiara T, Hill R, Kuncic Z, Adamovics
J, Bosi S, Kim JH et al. Investigation of radiological
properties and water equivalency of PRESAGE®
dosimeters. Med. Phys; 2011.38:2265-2274.

http://rjms.iums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed?term=Adamovics%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16782984
http://www.ncbi.nlm.nih.gov/pubmed?term=Maryanski%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=16782984
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S0969804308003278
http://www.sciencedirect.com/science/article/pii/S1350448709001401
http://www.sciencedirect.com/science/article/pii/S1350448709001401
http://www.sciencedirect.com/science/article/pii/S1350448709001401
http://www.sciencedirect.com/science/article/pii/S1350448709001401
http://www.ncbi.nlm.nih.gov/pubmed?term=Mostaar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed?term=Hashemi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed?term=Zahmatkesh%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed?term=Zahmatkesh%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed?term=Aghamiri%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed?term=Mahdavi%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=21764592
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gorjiara%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hill%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuncic%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adamovics%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adamovics%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bosi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=21626961
http://www.sid.ir

Review Article http://rjms.iums.ac.ir

Different types of 3D dosimeters: a review

*Nooshin Banaee Rezaeiyeh, Department of Engineering, Science and Research Branch,
Islamic Azad University, Tehran, Iran (*Corresponding author). n.banaee@srbiau.ac.ir

Hassan Ali Nedaie, Department of Biophysics, Faculty of Medicine Tehran University of Medical
Sciences, Tehran, Iran.

Alireza Shirazi, Department of Biophysics, Faculty of Medicine Tehran University of Medical
Sciences, Tehran, Iran.

Alireza Zirak, Laser and Optics Research School, NSTRI, Tehran, Iran.

Sodeh Sadjadi, Nuclear Science and Technology Research Institute, Tehran, Iran.

Abstract

Modern radiotherapy techniques try to deliver the radiation dose by steep gradient. Protocols
for these complex treatment delivery techniques are important and extremely sensitive to
errors in treatment delivery. To minimize such errors, 3D dosimeters were developed as a
relative method for improving dose monitoring and delivery. The aim of this study is to
analyze the capability and drawbacks of different types of 3D dosimeters such as Fricke gel
dosimeters, Hypoxic gel polymers, Normoxic gel polymers and 3D radiochromic solid
polymer known as PRESAGE. The results of studies show that the optimum method of
dosimetry in radiation therapy is using PRESAGE dosimeter.
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