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unit: mm

KAERI IRRS-20

Fig. 1. Geometric description and
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2. MEX A B}

— o

1) S717{0tM7| £F & 2SN FI}: A S A=A
e aAE Al AEA el A 1Ak A ol
ske} B ol oA = 33 21 3HN30001, PTW, Germany)
I} =374 23k (Well-type chamber, PTW, Germany)-2 * 3§
AH-g8tod KAERI Aol th3t F71AvkE FA483ich

T ADAE 7] FH(IAEA)S] 7]$ A4 TECDOC-1274(2002)0]
oelm I PATS AL A8F7)ZA Y (free in-air
gt Agol 493 1%
Ael dellA 2] F71AnHE(cGy/min)2 vha3t 3ol Foll
o

measurement technique)&

K= Ny (M/t) kyp ko kst ko (d/dref)2 1)

air

Table 1. Correction factors for PTW-N30001 farmer type
chamber in determination of air Kerma strength for Ir-192
small source.

SCD kair ks catt kn
10 cm 1.001 0.998 1.012
20 cm 1.002 0.992 1.004

A7 Ny 1ALl gt delte] $717Av s
A4 (cGynC), M/te ZAZ w9 A7k AsknC/min),
krpe W718A, kT 715 ZHEA, koo A

84, k& ALY Welol g g ARele) o] BAY
A5e ZAAUE AelF §5 Weoll o) E v, 4

AR L TECDOC-12740l AA=Eo] Qi) B 24
*P%i HARIAEE Table 101 A| A3t
W TN AMZARFE -192 TFALD oigt
SalloF ARk, A 2 A|Ad A Wéﬂr A&
o] = o]#u} n;]—a}/q E AT A= Co-60 EFAYo
et FAALARF( NV, )0l B SV AFZ ¢loiR
AA B, =1.01005 EQ8te], Np= Ny o k2

& Aggle
= Fi 29} 7t} o] oA AP AZ HHo B
= ‘TEr g oAy €] feo® JF A
oA %‘Xlﬁ} 71 F1%k Bz FHEA 2] AR 2ol
Agstol Adst AeldAzl 10 emo}
7 EAANANE S35

ool 22710 it A Al 5L B
A718] 715302 ZE7] BAs 10 Cidl Asdell tiste] 1
mol A 4084 cGy /holeh. mekd o] AAZ Agehe] =
B9 FAAMZRE AR7) WASC)E ARY F ek

Aol o8 FAAA Y] ZRe 27 BAS 24
Ciel Aol 16 Ci7k 9 wl7A oF 459 Bt 73]0] A

Chamber
with build-up cap

Guide tube

T

Fig. 2. Photography of setup for measurement of air kerma
strength using jig phantom. Home made source guide is
equipped on this jig to fix the guide tube and to provide
constant source to chamber distance.

_80_



off Ho
o mfd iz

7F vt s
< e o] AAEE

A71A @3
Vol gt As}

kr - 1-00101}}\
) A-lEtHE ix-l-

e

QO

:TL ]/ﬂ“ s A2 gt Z43ka vl 2str] $3
2| gH(PTW, Germany)= A&
&3t o] AA st

K= NWimax kTP kr

A71A Nyv WA L8 S(CimA), i
ARNA ] AFMA), kpe HW71EA, k,
o] A} B QAo

B ATl
GammaMed 7] AQ3} o] AZFEF
& 71€ A4S KAERI A ‘ﬂ&i rﬂﬂl }%
o ARl P2 A 5
BERRAR A A fles
o #ss] A% Zoleh B 2ol A

__| {10mm

sl oml AR

o

-
=

o

o,
o of

SIS
k9

2

Sl -{o
ooy

£ o
2

o

—_

ot wt o Mo

m&‘

oEtEel : M21 A HM15 2010
< E% Gafchromic EBT (3cognition, USA)®|Att. &4
A2 AEell A4 7te|l=fE AXE EASl LEE
1 3, o]F £ 10 cm FAE A= 4544 RW3 3%

o > 2 (o rlo

KAERI Aol that 42 & A7 7] 3ellA HH
Fefstgon, 7|EAD g AFFAEL E|R9
GammaMed 12i X &7]|ol|lA A3t SAH F LEF
24 £2ZE0]el FImQA (3cognition, USA)E Ab-&&}o]

B & $hAlslar Zhubeb s (Gamma method)S o] -3¢

AE34 S HslAe eagd a4 AAo] ezl
B ZAo A 5S¢ & 33 cm’ 72 oA Arksla
RW3 14| siedoll A Adzt A2l 2.15 emoll BEF5 $XAl
71 Aeloll A, 7+ HEel| 414, 822, 165.6, 331.3, 496.9,
662.5, 993.8 cGyS ZA3}9it}. o] 242 J|EADo] AL
%= Gammamed 12i X E7]ol|A A=t

2 I

Fig. 3% Fig. 4= DE24 < ol §elo] o
% Azke ehie Fig 34 @E 248 Bgald

; Step length

o]
o
!

(2]
o
!

N
o
L

Dose (arb. unit)

N
o
I

Fig. 3. Step movement test. (a)
Irradiated film with increasing step
distance (left), constant movement
of 5 mm (middle), and 10 mm
: (right). (b) Evaluated dose profiles
T —  from film dosimetryto determine

=50 -100 the step movement error in case of

y (mm) constant movement with 10 mm.
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%2 9le] o] Bl tid AsEA ZAMOEYE 0, 10, BAstm Uglow AL WANA Uitk Fe 3bE ol
25, 45,70, 100, 135, 175 mm A2 AH Aol dele] £ 724 10 mmoll @ BHS £ZEQol EAG Az
2/ dgoln, 7hedlgt 52 47 #5538 5 mm o|vh 7|4 ZAzbe] BelEd Aol AX% ol 4
3 10 mm HAH o2 o] F3 uje] =A% %‘%014. ols 7+ A FAS veRih 72+ HFol tizte] o] F57HA] exE
Ae 249 BEL 40T WY Aol A A L BE HAle] FAHCE A ARE Fig. 40l ek
ek, o] aellA o574 oL YRR 203 mm o]

WATHSD=+0.23 mm). °] ¥4 2 & vehd 2t X} —045

20 SD=0.23 mm

mmZ Uehdr} o9} o] H7kE @ 2}= AAPM TG-40”
oA Aast= 1 mm ool Adtstglon, of2e] 7huju]
T X &7]7} KAERI A9S AgeiA Alolsta des &
T ARt

10 ols A9 AT EE Adol disle] AlgY=ojo} €

AT B QAFlAE 484 oA o Aol o)

51 OHH“ 9 AAE AAST Fig. 5& 2401 BE A
o] thelo] AL IA 7]-7505 o] ZA7 LYZS HoF

O_JI II o of ol ehd W5 Gl o) ZE A4 A

15

No. of occurrence/0.1 mm bin

~02 4 S1409) Aol & MolA hskeh, i A zol A85E
Sep movementaror () ol ZelAlolE] 9%ol tise] o] AAA A%} BAE

Fig. 4. Error distribution evaluated from the film dosimetric ~ Al 3F AFlAE ol Qe 5 WA = AsA] 2Eghe
data in Fig. 3 for IRRS-20 source wire. The standard deviation ] @ A o 7 2Es}c}
of step movement is £0.23 mm with maximum error of —0.45

KAERI $tojoje] ZgA13 A3} vb4 35 em o] 4] 4

Fig. 5. Film irradiation results to verify the reproducibility for all channels
in the step movement. Total 24 channels were tested by single applicator.
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Fig. 6. The minimum curvature of radius of the IRRS-20 source
wire is estimated to 3.5 cm in moving full circle. In case of
moving in partially curved path about 3 cm of curvature of
radius was available.

7 —— Calculation

241 Measurement
— —{1 SCD=10cm
Q 2.2+ —— SCD=20 cm
2 —@— Well chamber
>
B 2.0+
©
5
5 1.8
o
Q
<

1.6

14 T T T T T T T

0 5 10 15 20 25 30 35
Elapsed days

Fig. 7. Measured apparent activity for 45 days and comparison
with calculated values by appling 73.831 days in half life of
Ir-192 radioisotope.

o
Aloe] ol e} X
A oF gt
LA E] Aol EH AeolA v dFE FE
o] Aol X874 BRI E HA4H
BEAAZEE 53] Al Ad) wiz] d#Ho & oF 3522

ogZel: M21 A M1E 2010
Table 2. Measured air kerma strength and normalized to 10
Ci in apparent activity. For farmer type chamber the values
are average air kerma strength and standard deviation for
seven values measured for 45 days at two distances. The
error is the percentage difference from the reference air
kerma strength rate (4.084 cGy m?h) at 1 m for 10 Ci
source.

Normalized air

Chamber SCD* kerma rate Error (%)
(cGy/h)
Farmer type chamber 10 cm  4.096+0.047" 0.30
20 cm 4.107+0.056 0.56
Well type chamber - 4.094 0.26

*Source to chamber distance, TStandard deviation.
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Frep B Fig. 8. Film dosimetry for Gam-
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(3%, 1mm) 11192 source. (a) Scanned films,
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¥=99.1% IRRS20), and (c) passing rate in
3%, 1mm) gamma methods for three area of
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Study on the Compatibility for an Ir-192 Source Manufactured
by Korea Atomic Energy Research Institute (KAERI)
in GammaMed Brachytherapy Machine

Dong Hyeok Jeong*, Kang Kyoo Lee*, Soo Kon Kim', Sun Rock Moon*

*Department of Radiation Oncology, School of Medicine, Wonkwang University Hospital, lksan,
Kangwon University Hospital, Chuncheon, Korea

The compatibility with GammaMed—12i brachytherapy machine for an Ir-192 encapsulated source (IRRS20,
KAERI, Korea) manufactured by Korea atomic energy research institute (KAERI) has been investigated. As a
mechanical testing of compatibility, precise measurement of step movement with channels, measurement of
curvature of radius for wire, and emergency return testing were performed. Periodic measurements of air kerma
strength for 45 days were carried out to evaluate decay characteristics of Ir=192 radioisotope and comparison
of dose distributions in phantom between KAERI and old sources previously used were performed by film
dosimetry. KAERI source has a good compatibility with GammaMed12i machine as a result of mechanical testing.
There are in good agreement with calculated values in activity characteristics and there were small differences
in dose distributions around the source in comparison between KAERI and old source.

Key Words: KAERI, =192, GammaMed
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