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M(C) = 12 M(H) = 1 M(O) = 16 M(Cu) = 63.54 M(S) = 32

_ 6 M(C) 4 M(C) 8 M(C)
Wi (C)=0.08 (M(C6 H12 06)) +0.09 (M(C4 H6 02)) +0.000352 (M(C6 H8 06))

6 M(C) —

_ 12 M(H) 6 M(H) 8 M(H)

Wi (H) =0.08 (M(C6 H12 06)) +0.09 (M(C4 He 02)) +0.000352 (M(C6 HS8 06))
10 M(H) 6 M(H) 2M(H), _

+0.00002(5 o) + 0002 (o) +0.827628(5 =) = 01037168
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6 M(0)

2MO) 4+ 0.000352 (Mccons 0g)

6 M(0)
) +0.09 (M(C4 H6 02)

M(C6 H12 06)

) +0.002 (

Wi (O) = 0.08 ( )

2Oy 1 0.827628(—=2) = 0,81259354
M(C6 H6 02) M(H20)

9 M(0)
M(Cu So4—5(H20))

+0.00002(

M(CU)
M(Cu So4—5(H20))

W+ (Cu) = 0.00002 ( ) = 0.0000051

M(S)
M(Cu So4—5(H20))

W+ (S) = 0.00002 ( ) = 0.00000256

>We(i)=1
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(cmd) = _Mi®
Vi(cm?®) = pg— (f-Y)
_m(H2o0) _ 828 3
V (H20) = Sz~ 1 828 cm

mEeEM206) _ 89 _ 5195 cm?

Vv (C6 Hio 06) = p(C6 H12 06) T 154

m(C4H602) 90

= = 88.67 cm?
0(C4H602) _ 1.015

V (CsHe O) =

m(C6 H8 06) _ 0.352

= =0.2133 cm?3
p(C6 H8 06) 1.65

V (Ce Hg Og) =

_m(CuSo4-5(H20)) 0.02 _ 3
V (Cu Sos—5 (H20)) = (CaSot_5(MZo)y — 228 0.00877cm
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_m(C6H602) _ 2 _ 3
V (Ce Hs O2) = (C6Hs0z) — 13- 1.54 cm

V (total) =Y Vi = 970.38 cm3

M(total) 1000
V(total)  970.38

p(total) = = 1.0305 g.cm™3
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Wi (Au) = 700 x106=7 x10*

Wi (H20) = 1 — (7 x10*) = 0.9993

Wi (H) = 0.9993 x 24— 111033333
M(H20)

Wi (0) = 0.9993 x —© = 0.8882666668
M(H20)

S Wi (i) =1
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2,5 pealy>
M(H) =1 M(O) =16 M(Cu) = 63.54 M(C) =12
M(S) =32 M(AU) = 197
_ 6 M(C) 4 M(C) 8 M(C)
Wr (C)=0.08 (M(cs H12 06)) +0.09 (M(C4 Heé 02)) +0.000352 (M(ce H8 06))
+0.002 (—2O _y = ,083682
M(C6 H6 02)
_ 12 M(H) 6 M(H) 8 M(H)
Wi (H) =0.08 (M(C6 H12 06)) +0.09 (M(C4 He 02)) +0.000352 (M(ce HS8 06))
10 M(H) 6 M(H) 2M(H), _
+ 0.00002(M (CuS0t5 (HZO))) +0.002 (M(C6—H602)) + 0.827628(M (HZO)) =0.10371517
_ 6 M(0) 2 M(0) 6 M(0)
Wi (O) =0.08 (M(C6 H12 06)) +0.09 (M(C4 He 02)) +0.000352 (M(C6 Hs8 06))
9 M(0) 2 M(0) M) | _
+ 0.00002(M CaSots (HZO))) +0.002 (m) + 0.827628(m) =0.81257545
W+ (Cu) = 0.00002 (— D __y = 9,0000051

M(Cu So4-5(H20))

M(S)

Ws (S) = 0.00002 (M(Cu So04-5(H20))

) = 0.00000256

W (S) = 0.00001972 (%) = 0.00001972

S Wi (i) = 1
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m(H2o0) _ 82798

_ 3
iz - 1 - 827.98 cm

V (H20) =

_ m(C6H1206) _ 80 _ 3
V (Cs H12 O¢) = S(Coliz00) — Ts5i= 51.95 cm

_m(C4H602) _ 90 3
V (C4Hes O2) = (Cileon = Tos = 88.67 cm
V/ (Cg Hg Qp) = 26 HB06) _ 0352 _ ) 9133 cm?

p(C6 H806)  1.65

V (Cu S04 — 5 (H2 0)) = ?fﬁfiffif;f;’ff = 22 =0.00877 cm?

2 = L= 154w’

V (Cs He O2) = 0(C6H602) 1.

m(AU) _ 0.01972
p(AU) ~ 193

V (AU) = = 0.00102 cm?

V (total) =Y Vi = 970.36 cm?

M(total) 1000
V(total)  970.36

p(total) = = 1.03055g.cm™3

v



0 55 &ly3gil Jaloo ¥—Y-B-Y

ol 0,85 iz 10,85 O,3g5l S e Zagib Voo B) olel b (gadslS aels> ol il )34t

S5 0,85 0T 50l oy 1 g 31 (e Ll g o 31 085 olsis b il &S Jlo o
|, dgl 5l godnie JISal bl s 0,i slaesl e 45 53 grbins Cod S 4 ol 5 asdly
S8 eoliiul 9550 (59,5 i35l Jgeme job 4 el Slml Guyiws o )18l ey 4 diy g oo
05 &35l 4 oz Sldgil ages 1 105 45 ol ] 5 (Sl 48,5 alowl slausy s 305 o
3l CuhS Sgapn g drwgd 40 00,5S Gyge 4 Sl pl 1Y ] cl al plais]

035 30 S 25 ol 3l ol el wasl D13 ol Sb S as Ceols 6,8 D35l (S o el

oolitnl (S Il sloidigy 5 WoaisS Jgdead «Jiwgy o) Sbaoley (o> loasly da sy
Ol @ Ol a5 el oo )l5 Koo 5l e jgaicgas 40 0,85 Gl3gb 65,15 a4 [YV ]ogd o
aile) g lows g OS] aseis Sl b jgucicwgn ;0 SISl SO aSUlgs ples 0g0i o)Ll
0 lag] a8 al oi o 0,8 0l Sgendly gla Sing lugs wal 1 (ol
@ b S (pl o Slos 05l aigd soliiul 3 Sigendly bR 5 (S5 Gloslo g
5510 50 Glug a Ty ol 5 0ols (S o o S mhans (sl i8I L 553 a5 sl 5
ogile 4.5 oo wol 3 1, Lo 25h g (g g (olwlid (Bl g Wb o bln g o i 598 Suled 5o
) Soe Jsho o2 5 (Shlm G5 9dsl s oul aSlS Sla sk abiwy 4y H5 (ol Dl
0905 530 Gl coge b ailen 0,85 (w3l sae 109 YL b izmen g 050 0 (Sl Joloo
95 0l 3l el (T g (oo 5 53 b 092 H85 S g 0,88 D35k K00 e yially bl o

.[\“\"5\‘\’] 09 @Bly e Hloww (Sbp a5 (lg o0

YA



0585 Ol)dgil Jokxo jo polic J3g v yd dulxo V-V-V-0-Y

cale LY M 5l eS &lLd ojlail g Jekowe &g uizs (pl 4o solaiwl 5,50 0,85 &l 3450
Jroow Ql)ﬂ O B S L 0 Joloe ol icawl oo ools las F-Y K jo aS il oo Yo o - ppM
el 00l a5 Agi 3,0
Voo ppm cdale b oyss ol dgib ol O Jolme o oaind S48 polie S5 ST (S5 00 0
23,5 plys e |,
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Wi (H20) = 1 — (2 x10%) = 0.998
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_ M(©O) _
Wi(0) =0.998 x o = 0.8871111111
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2,5 pealy>
M(H) =1 M(O) =16 M(Cu) = 63.54 M(C) =12
M(S) =32 M(Ag) = 108
_ 6 M(C) 4 M(C) 8 M(C)
Wr (C)=0.08 (M(cs H12 06)) +0.09 (M(C4 Heé 02)) +0.000352 (M(ce H8 06))
+0.002 (—2O _y = ,083682
M(C6 H6 02)
_ 12 M(H) 6 M(H) 8 M(H)
Wi (H) =0.08 (M(C6 H12 06)) +0.09 (M(C4 He 02)) +0.000352 (M(ce HS8 06))
10 M(H) 6 M(H) 2M(H), _
+ 0.00002(M (CuS0t5 (HZO))) +0.002 (M(C6—H602)) + 0.827637(M (HZO)) =0.1037152
_ 6 M(0) 2 M(0) 6 M(0)
Wi (O) =0.08 (M(C6 H12 06)) +0.09 (M(C4 He 02)) +0.000352 (M(C6 Hs8 06))
9 M(0) 2 M(0) M) | _
+ 0.00002(M CaSots (HZO))) +0.002 (m) + 0.827637(m) =0.81258434
W+ (Cu) = 0.00002 (— D __y = 9,0000051

M(Cu So4-5(H20))

M(S)

Ws (S) = 0.00002 (M(Cu So04-5(H20))

) = 0.00000256

Wi (Au) = 0.00001972 (%) = 0.0000108

S Wi (i) = 1
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139 g0 o0laiwl 55 alayl) I DEF (glas aulxe sl g
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Abstract

Radiotherapy include all the methods that can radiate special measure of ionized
radiation to malignity tissues, theoretically the healthy tissue stays safe or get minimum
harm. We look for a method that can measure the absorbed dose and be able to measure
absorbed dose distribution in three dimensional. Nowadays the only dosimetry method
in three dimensional is using ray-sensitive polymer gels.

In this research we calculated enhancement of absorbed dose when a uniformly solution
of Gold and Silver-Nano particles is existing, and concentrated on center of phantom
like shells around it with high atomic number in some kind of polymer gel like
Normoxic. According the photon interaction with matter rules, photoelectric absorb
probability is almost having direct relation with cube of atomic number of target matter
and has reverse relation with cube of radiate photon, so using the solution of Gold and
Silver-Nano particles with high atomic number and radiative photon in low energy can
enhance the absorbed dose.

Experimental calculations and Montcarlo method were used for calculating absorbed
dose of 1r-192 with MCNPX code. We used Normoxic polymer gel as phantom for
measuring absorbed dose enhancement that set under 1r-192 sours rays with solution of
Gold and Silver -Nano particles in polymer gel and different density.

The result of this investigation that we got it from experimental experiment and
simulation, shows that the best density of Gold and Silver -Nano particles solution in
uniformly Normaxic polymer gel is 1.5 Mm for maximum value of absorbed dose with
increasing 0.24% when Nano-particles solution is uniformly and it is 20% when Nano-
particles solution is like shells around of phantom, in 1 MeV energy.

The result show that Normoxic polymer gel can use as soft tissue phantom of human
body like water phantom, and increasing the Nano-particles solution with high atomic
number and receiving density can have maximum dose enhancement, and we can use
this method for medicine research.

Key Words: Absorbent Dose, Gold and Silver Nano Particles, Polymer gel, Phantom,
Mont Carlo Simulation.
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