2001;19(3):293 299

, TLD LiF TLD
: TLD
LiF TLD LiF LiF TLD
LiF TLD ( ™D ) - TLD
4x 4x 1 nmf .TLD TLD TLD TLD
TLD TLD . TLD
TLD 10 wW
. TLD
PDD T™R
TLD TLD TLD
TLD TLD
:TLD TLD TLD TLD
, TLD , PDD, TMR
(opticd  density) ,
.1)
(yatid dose digributions)
(in vivo  (radigtion sensitivity)
dosimetry) (sterentadtic
radiosigary) QA (qudity assurance) 2 ,
: S (
(themaduminescent dosmetry : TLD) 100 keV) (photan)
(oross didribution)
TLD (cp) X
(gpatid re- builckup 05an  20am
solution) ?
1999
TLD TLD
2001 4 4 2001 8 9

Tel:051)990- 6427, Fax :051)241- 5458
E- mail : affipany @ns.kosinmed.or.kr

TLD



2 , TLD LiF TLD
, TSHl (totd skin
dectran irradigion), TBI (tota body irradition),
(orachytherapy) 7
TL (Anthrgpomoarphic phantom)
TLD chip
(rgprodudbility) 3% (1 D) TLD
TLD
6)
TLD
LiF TLD
LiF . LiF
(teflan) LiF TLD
(o)
(Sgd losy) D
LiF TLD PTFE
(Pdly tera fluaoethylene, Teflon, DuPont) ( TLD
) TLD-100 TLD
TLD ,
TLD TLD
TLD
TLD
1 TLD
32x32x09 mm’ LiF TLD (TLD-100, Sola¥
Hashaw, USA) 50
(MEVATRON,
SMENS Gamany) 0 MV X-
SSD 100 an 10
anx 10 an (dmax = 22 am) 100 MU
100 cGy : TLD 100 &y
. TLD (Modd
5500, Harshaw, Solon, USA)
, TLD N G 5) B
2. TLD (holder)
(teflan)

TLD TLD
TLD TLD TLD
. TLD 4x 4
x 1 mm’ . TLD :
3. TLD TLD
TLD TLD TLD
TLD , TLD
TLD
10 MV dmax (22 an)
TLD TLD , SSD 100 am, 10
anx 10 am 100 cGy TLD
TLD
. 100 MU 400
MU TLD
TLD TLD
TLD TLD
100 MU 400 MU
TLD
4, TLD
PDD, TMR TLD
DD
TMR
1) PDD
TLD
TLD , PDD (pacentage depth
dos9) S 100 am, 10 anx 10 am
. Hg.
1 ., bmm (PTWRTS3, 30x
30 o) TLD
(4x 4x 1 mm’) TLD
, (backscattaing)
20 an
SSD 100 am, D anx 10 an
dnax (22 am)
100 oGy 10 MV
TLD Fg.



2001;19(3):293 299

A A
SSD=100 am SSD=100 am
\ \
Ad A d
F =
TLD TLgin
Holder

Phantom Phantom
A B

Fig. 1. Schematic drawing of two experimental setups for percentage depth
dose (PDD) measurement. Fig. 1A is for TLD only used as dosimeter. Fig. 1B
is for TLD in TLD holder used as new dosimeter. d means the depth of TLD
from the phantom surface at SSD=100 cm. Note that the distance from source
to phantom surface and the field size are unchanged. Primary photon fluence
in both situations is the same.
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Fig. 2. Schematic drawing of two experimental setups for the measurement of
tissue- maximum ratio (TMR). Fig. 2A is for TLD only used as dosimeter. Fig. 2B
is for TLD in TLD holder as new dosimeter. t means the thickness of phantom
overlying on TLD located at SAD=102.2 cm. Note that the distance from source to
the TLD and the field size are unchanged. Primary photon fluence in both

situations is the same.
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Fig. 3. The response of TLD (O) only used as dosimeter is
shown as a function of nomina dose and compared to that
of TLD in TLD holder (m) used as new dosimeter at the
same condition. TLD dosimeter was located at depth of
maximum dose (dmax=22 mm) in 10 MV linac beam.
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Fig. 4. Percentage depth dose (PDD) were measured with
TLD only or with TLD in TLD holder at norma SSD
100cm. Solid line curve represents the PDD for TLD in TLD
holder as new dosimeter and dotted line curve shows the
PDD for TLD only. The curves are normalized to 100 as the
response of TLD only used as dosimeter at the dmax=22
mm with SSD=100 cm.
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Fig. 5. The curves show tissue-phantom ratio (TMR) to over-
lying phantom thickness on TLD dosimeter. Solid line curve
represents the TMR for TLD in TLD holder as new dosmeter
and dotted line curve shows the TMR for TLD only used as
dosimeter. The curves are normalized to 1 as the response of
TLD only used with overlying phantom thickness t=22 mm
at SAD=102.2 cm.
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—— Abstract

LiF TLD in TLD Holder for In Vivo Dosimetry

Sookil Kim, Ph.D.", John J.K. Loh, M.D." and Byungnim Min, M.S."

"Department of Premedical Sciences, Kosin Medical College, Busan, Korea
"Department of Radiation Oncology, Inha University College of Medicine, Incheon, Korea

Pumose : LiIF TLD has a problem to be used in vivo dosimetry because of the toxic property of LiF. The
aim of this study is to develop new dosimeter with LiF TLD to be used in vivo dosimetry.

Materiak and methods : We designed and manufactured the teflon box(here after TLD holder) to put
TLD in. The external size of TLD holder is 4x 4x 1 mn?. To estimate the effect of TLD holder on TLD
response for radiation, the linearty of TLD response to nominal dose were measured for TLD in TLD
holder. Measurement were performed in the 10 MV x-ray beam with LiF TLD using a solid water phan-
tom at SSD of 100 cm. Percent Depth Dose (PDD) and Tissue- Maximum Ratio (TMR) with varying
phantom thickness on TLD were measured to find the effect of TLD holder on the dose coefficient used
for dose calculation in radiation therapy.

Results : The linearity of response of TLD in TLD holder to the nominal dose was improved than TLD
only used as dosimeter. And in various measurement conditions, it makes a marginnal difference between
TLD in TLD holder and TLD only in their responses.

Conclusion : It was proven that the TLD in TLD holder as a new dosimetry could be used in vivo
dosimetty.

Key Wodds : Teflon, TLD holder, PDD, TMR, in vivo dosimetry



