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This sub-project is to support the main grand—*“Research and application
of techniques for the high-dose radiation measurements”. The purpose of this
sub-project is to establish the technique and procedure for brachytherapy source
calibration and quality assurance.

21r source is usually used in clinic for brachytherapy. Its half-life is 73.83
days and ordered activity is about 10 Ci. The first step of this sub-project is to

192
Ir

obtain the calibration factor of the farmer type ionization chamber for
(mean energy: 380 keV) in terms of the chamber responses for “°Co standards.
Then the other correction factors of chamber and the technique of '**Ir source
calibration will be established step by step. In addition, several types of
chambers and methods including the well-type chamber calibration method
implemented in '*’Ir source calibration would be performed and compared with
each other.

Finally, the quality assurance procedure of brachytherapy based on the
suggestions of important references and regulations of Ionization Radiation
Protection issued by Atomic Energy Council will be established. The

procedure includes: source renewal, each time of use and quality assurance

conducted daily, monthly and annually.
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1. "™Ir

(Free space) 1

( )
1921,
(1) 0.6cm’ (In air)
A.
PTW N23333 0.6 cm’ Capintec
(Barometer)
10 cm 20 cm
(Build-up cap) (
) (Crs)
Acrylic 0.546 g cm™
B.
(SCD) d  "ir
K(d) MxNg(Ir)xCXCgragXCrp (1)
K (Integrated air kerma rate due to
primary radiation from the source) Gys™
M (Electrometer reading per second) A



Nk 921y (Air kerma calibration factor
for '**Ir) Gy C
Cis (Room scatter correction factor)

Corad (Correction for the dose gradient across

the chamber)

Crp (Temperature and pressure correction factor)
(A) 15 PTW N23333 P2y
N(Ir)  ®Co Nk(Co)  0.987
Nk(Co) 4.904x10" Gy C' ( )
Nk(Ir) 4.840x10" Gy C' P21p
(B) 14 15 16 1 20 cm (do)
Crs
M Myx(dy/d)* My )
M
M,
M
d
do

2.4416x107""  0.6094 x10™" x(20/10)*+ M,
M, 4x10™
Cs M MM
(2.4416x10™"" 4 x10™%)/2.4416x10™"!
0.9984



SCD With cap Without cap
(1) (2) (D)+(2))/2
0 2.9487x107 C (120s) [3.0186x107 C (120 s) »
M 1 5027x10° C (60s) | 1.5347x10° C (60s)| 2-+416x107° A
2.4100x10"" A 2.4732x10" A
0.7525%107 C (120s) [0.7599x10” C (120 s) m
20em 1 3875%10° C (60s) | 0.3936x10° C (60's)| 0-0094*10 A
0.6083x107"" A 0.6105x10"" A
(C)Coraa 15 SCD 10 cm 1.006 SCD 20cm
1.001
(D) 21 756.5 mmHg Crp
1.001
(E) SCD 10 cm P2y (1)

)

K( 10 Cm) MXNK(Ir) X Crs X Cgrad>< CT,P

(F)

2.4416x10"" Ax4.840x10” Gy C 'x0.9984x1.006x1.001

1.188 mGy s™

192
Ir

(Kref)

Ker K(10 cm) (mGy s™)x(10/100)°

(1.188%0.01x3600)

42.77 mGy h’!

(Well type chamber)

PTW 33004 200 cm’

Keithely



(Barometer)

192p,
Kref :NK-ref X CT,P X Mmax X Kion (3)
Nk ref (Reference air kerma rate
calibration factor) Gyh'm* A’
Crp
M nax (Maximum measured ionization
current value with the well type chamber) A
Kion (Reciprocal of the ion collection
efficiency factor Aj,,) Ajon
4 1 Q
Aﬁon - (_ ) _1)
3 3Q,
Qi Q2 300V 150V
(A) PTW 33004
PTB 21p
9.154x10° Gy h' m* A™
B) 21 756.5 mmHg Crp 1.001
(©) Ajon 0.998 Kion 1.002
(D) Mpuax ~ 45.418 nA



(E)
41.70 mGy h™'

(1 (@)

2.5%

2.1

2.2

2.3
(1)Farmer
(2)
(3)
4)
(5) (120 cm)
(6) ( 0.01 s)

(7)
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0.6 cm’
42.34 mGy h'
1.5%
3%

1%

(Kref)



(&)

)

(10)Kodak (12 x 14 in., Ready Packed)
(11) ( 1 mm)

(12)

(13) x6  99.99%

(14) x6

(15)y-

(16)

(17)

24

(1)

+5%

+]1 mm

+1 s/min
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(2)

2
3
4 +5%
5 +] mm
6 +1 s/min
7

3)
1
2
3
4 +] mm
5 +1 s/min
6 +1s
7
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4

2 +5%
3 +] mm
4 +1 s/min
5
6
7

&)
1 +5%
2 +] mm
3 +1 s/min
4
5
6
7
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(D

S o w »
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2)

S 0w p

Indexer
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3)

< m J A

(4)
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(1)
(ii)
(iii)
(iv)

+5%
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(v) 1500 mm
(vi)

(vii) (v) (vi)

€. +1 mm

b. Kodak



(1) 1

(i)

(iii)

(iv) Kodak

(v) 3cm Step sizes 3

mm S5Smm 10mm
(vi)
(vii)

e. +]1 mm
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(6)

(7)

0.01's

60 s

1 min

+1 s/min

0.0s
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C. 60 s
d. Intermediate safe
) S-= +
E.
(8)

A.

B. 99.99%

C.

D.
a. 99.99%

b. Indexer 1 2 3

E. 5 nCi
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E. 10 mR h! 2mRh’
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(10)

e. 60 s
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(13)
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a.Beam on
b. Beam on

C.
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