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In radiation therapy fields, a brachytherapy is a treatment that kills lesion of cells by inserting a radioisotope
that keeps emitting radiation into the body. We currently verify the consistency of radiation treatment plan and
dose distribution through film/screen system (F/S system), provide therapy after checking dose. When we check
dose distribution, F/S systems have radiation signal distortion because there is low resolution by penumbra
depending on the condition of film developed. In this study, We fabricated a Hgl. Semiconductor radiation sensor
for base study in order that we verify the real dose distribution weather it's same as plans or not in brachytherapy.
Also, we attempt to evaluate the feasibility of QA system by utilizing and evaluating the sensor to brachytherapy
source. As shown in the result of detected signal with various source—to—detector distance (SDD), we
quantitatively verified the real range of treatment which is also equivalent to treatment plans because only the
low signal estimated as scatters was measured beyond the range of treatment. And the result of experiment
that we access reproducibility on the same condition of y -ray, we have made sure that the CV (coefficient
of variation) is within 1.5 percent so we consider that the Hglo sensor is available at QA of brachytherapy based
on the result.
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Table 1. Properties of semiconductor materials.

. Atomic Densi Band ga Work
Material number (g/ cm?; (eV;g F function (eV)
Si 14 233 112 3.76
Ge 32 5.32 0.74 298
CdTe 48.52 6.06 147 443
GaAs 31.33 5.36 1.36 451
Hgl2 80.53 6.36 213 42
PbI2 82.52 6.16 26 7.68

Top electrode

Conversion material

Bottom-electrode:

Sribetrat
o UDSIFAtE:

Fig. 1. Structure of material layer

(@) and (b) diagram of fabricated

Sensors.
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Fig. 2. Experimental setup.
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Fig. 3. Corrected signals by increased thickness respectively.

- 282 -



PROGRESS in MEDICAL PHYSICS Vol. 26, No. 4, December, 2015

‘

32 1o

ANAR LS FE3] AANE &E8 F A& Ao Hrtsl  #qlch 4 A3, EBT Filme 7% vhadoll o3t &%
ct. sk A AAWS Jeldozy A ARHAE 59
. H7bsl7) olE A} Fig. 5= A % Q =
- AsPa 2 8492 EBT Film 342 vehich

Fig. 6= 5Yg =764 A3t FilmI} Digital Sensors]
7] $13l 1r-192 AL A2 1.1 mm A 74 ARl E JE vl Aol 9% Aol Filmoll 2AE y-4A AH
THAAZM AR EE SACE Fig. 4w 11 mm AlAeE & 243 Zlo]aL, ofefF: A2 YA Y AlAe AT E Vet
Adate] Aglell whE T4 Az WItE vepdla gk, ek Filme ZA-$ 24 FARANARE A= shaze| 7zt

Ad A AA-A Aol RIZEE Aol A Ale] o A9 A3t YAY HAE7|He Fite] HeetA] e A
Aol HhlElsle ATdrE 4 wede As ¢ T

et

o

71eF M9 AHzlof mME sEHMSE

A
(o

AA ZRAE A ol AL AR HAE =Y
7

o &
N

4

p
¥, 4
o
ot
o
of
o
3:9‘
il

3 2 £
3. y-Moil CHS Filme| M2 #<|
ARG AN Ael 2o SUATF Ho} ARE vp g 2R AN Al o] 4H T Yk $E
Yo dA 29X AL QAdl oS4l Y& EBT Fim A7 A9 Aale] Aok seld @ g W9 o
of THNEANY A BAEE ZAd] ABYNE G T HAG b 9, Bs BAS Ao FE9] ol
0 ] Y=9.437¢ "% i
R=0.9365 100
81 9
£ S 754
o §
> 2 50
z 44 2
2 o)
e = 2]
@ 25 A
B 21 8
0- — 0-
0 1 2 3 4 5 6 1 2 3 4 5 6
Distance (cm) Distance (cm)
Fig. 4. Corrected signals by increased distance. Fig. 6. Comparison of film and digital sensor.
b
100 -
S
~ 75_
<
L
=
2 501
2
©
8 25-
a
04
0 3 6 9 12 15 Fig. 5. Verification of 7 -ray dis-
Distance (cm) tribution by EBT film.

- 283 -



Jeong-Eun Park, et al : Evaluation of Fabricated Semiconductor Sensor for Verification of 7 -ray Distribution in Brachytherapy

ol#lf] At A BE WS ol oz go] rt. =
g e|RzAI o]l X5 F A Ao X5 4%
golsls Alxvlo] THX Folle H LA oo} A
829 o5 A5 AYI A5 Fo AAZE Fels)
£ AAo|t} o]of] E AT A= ZHXE FA A
9 Hell AzFo] FUsHA WE= L IR EE o
gelslaz vteA HE AAE AZste] 1 7HeA4
7Fsk9d et
B ool A= ALzt A9 Ao whE wIzt
73}, i F5e] - 2 em o]ske] AglellA] 2
3 TS Jehdlen, 3 em o] A4 3
o] H)=E AZE 1192 AP a2 old A
32 ek AlA 9} Ao A—E ST
S Al A ATk Aol & o] g3l F F Ak
ohvgl AFFA FAE 78 Aolge A&
gk WHEA| AAE o] 3o gy A4TA ¢l
o] YehA ek
Zro 2 31T F Qv
A o] &3t Y&
7], FiS Alz=vlzte o E dele] AZVE A
A 712 A7t & Aow, B AF AnE A 2H
s

b L.
% X g9lo] 7tk
2}

b, ot
st

[¢}

u
ol M oE YO X o K

oL
o

b

(5
N o
5&2&

I
x>

_lm_ i
HE oo >

BN

2 ©
o

mo\,-ioc»z".oN 2
ol o oml N
B 8 ) o2t O &N -

2L

|
|

B et
N

References

1. Philippe Nickers, Benedicte Thissen, Nicolas Jansen,
J.M. Deneufbourg: "®r or "I Prostate brachytherapy as a

10.

11.

- 284 -

. Kyotae Kim, Sangsik Kang, Sicheul Noh, et al:

boost to external beam radiotherapy in locally advanced pro-
static cancer: A dosimetric point of view. Radiotherapy and on-
cology 78(1):47-52 (2006)

. Giwon Jang, Jungwook Shin, Kyungmin Oh, et al: The

Feasibility Study of photoconductor materials for the use of
adosimeter in Radiotherapy. The Korean Society of Radiology
7(1):81-84 (2013)

. Bosun Kang, et al: Development of image quality evaluation

program for diagnostic radiography. The Korean Society of
Radiography 2(2):5-10 (2008)

. Qihua Zhao, Larry E. Antonuk, Youcef EI-Mohri, et al:

Performance evaluation of polycrystalline Hgl2 photoconductors
for radiation therapy imaging. Med Phys 37(6):2738-2748 (2010)

. Youngbin Kim, Minseok Yun, Minwoo Kim, et al: Devel-

opment of Radiation Image Sensor using Hetero—junction. The
Korean Society of Radiography. 3(3):27-35 (2009)

Absor-
bed Spectrum Comparison of Lead and Tungsten in Continuous
X-ray Energy using Monte Carlo Simulation. The Korean Soci—
ety of Radiography 6(6):483-487 (2012)

. Sangsik Kang, Kyotae Kim, Sicheol Noh, et al: The

Study on Design of Customized Radiation Protective Layer for
Medical Radiation Dose Reduction. The Korean Society of
Radiography. 8(6):333-338 (2014)

. J. H. Hubbell, S. M. Seltzer, et al: Tables of X-ray Mass

Attenuation Coefficients and Mass Energy-Absorption Coeffi—
cients. National Institute of Standards and Technology (1999)

. Sukhee Jung, Yoonsuk Kim, Youngbin Kim, et al: The

study of PbO'’s sintering effect for high efficiency x-ray detection
sensor. The Korean Society of Radiography 3(3):37-40 (2009)
Minseok Yun, Sungho Cho, Kyungmin Oh, et al: X-ray
properties measurement of Flat panel Digital X-ray gas detector.
The Korean Society of Radiography 3(1):15-19 (2009)

Luiz Antonio R, da Rosa: Reproducibility study of TLC-100
micro—cubes at radiothrapy dose level. Applied Radiation and
Isotopes. 50:573-577 (1999)



26, No. 4, December, 2015

PROGRESS in MEDICAL PHYSICS Vol.

| o{ £& Film/Screen Al

Uz

=l

25t

up
ioll

H0

U

ol

o

°

o 5tof CH

B

to SDD2|

o

JhEto M, QA Al2EIOR 0|8 Jts

i

K

Z7|, Hglp, 7 -

2
=]

A

HOf: CIXIE HARM

AlC
[= ==

=
S

- 285 -





