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Improvement of uniformity of Gafchromic films
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Ultraviolet (UV) rays strength of Gafchromic EBT2 (EBT2) were investigated.

It has previously been suggested that UV rays can be used as a substitute for the X-ray
double-exposure technique to correct non-uniformity errors when using EBT2. Ultra violet-A rays
having a wavelength of 375 nm was used to irradiate Gafchromic EBT2 for various time durations, and
the resulting density change was investigated. A UV light-emitting diode that generates UV-A of 375
nm was used to irradiate the EBT2 film with varying durations of 1 to 30 min. A circular region of
interest of 0.5 inches diameter was set by the irradiation area, and a histogram of pixel values was
created. The choice of conditions was decided based on two important requirements: first, there is
no zero values mode and seconds, the 1/10 level intersects both axes of the graph. In the case of
Gafchromic EBT2, the irradiation dose was 170.86 mJ/cm2 for 2 min, with a pixel value of mean 573.47
+ 251.43.

Gafchromic film



X
Computed tomography (CT)
12
3 3
R
X
4
X
1l4cm
1,2 R
CT
1cGy
R

13
12
é |
g 0}
E % T T
§ | ;'.'“"." ,_\,f_t,;‘.l.\_l:.a_;‘_-.’.f i '-."_‘,!far-',’%: )‘,1_;]‘“‘“ X ; |
?‘., B . T .j)r'.l.;::r'{i"(v- .I":'I;’J"_i‘
.
13
250 500 750 1000 1250 1500)
Pixel
1. 14 cm

B 4

2.
3
R
1
R
R
2
3
LED LED
1
360 nm 245 nm
310 nm
4
R Gafchromic XR-SP2 XR-RV3
EBT2 EBT3
72 cm 0
360
R
3

3 Gafchromic EBT2

EBT3




3 R 4

12
ES10000
R
72cm
EBT2
JMP
2 LED
UV-A 360 nm
310 nm 400 nm
R
353 nm 400 nm
LED
4
3cm

UV-A

4

6000

Pixel Value

Irradiation Time

385 nm
LED A4

1
Gafchromic EBT2 EBT3
5 360 nm
UV-A
Gafchromic XR-RV3 XR-SP2
6 360 nm
UV-A

Gafchromic EBT2, EBTS3,

XR-RV3 XR-SP2
UV-A

5 Gafchromic EBT2 EBT3
UV-A
\
Time
6 Gafchromic XR-RV3 XR-SP2
UV-A
Gafchromic EBT2 EBT3
8
——30-0
—=—60-0
——90-0
——60-30
——90-30
3000 Lﬁ-“
iy Al
g 2500
=
> 2000 MMW ™
> i
g 1500 WMWWM
1000 PN A {. MAM
500 M Dt *M
-2 0 2 4 6 8 10

Distance




2 LED
353 nm 400 nm
375 nm

8000

@
o
=3
=)

N
=
=3
=)

Mean Pixel Value

2000

0
353 360 365 370 375 380 385 390 395 400
Wave Length (nm)

UV-A intensity (LWW/cm?)
g

123456 78 91011121314 151617 18 19 20 21 22 23 24 25 26

Relative Intensity

11

385 nm LED

9 10

€Cs PSCC-30048(A)
Window
|

Dial of relative intensity

256
0
2,530 mW/cm?
250 12,800 mW/cm?

11

Gafchromic
375 nm

Rumi Gotanda, Toshizo Katsuda, et a:
Computed tomography phantom for
radiochromic film dosimetry: Australas.
Phys. Eng. Sci. Med., 30, 3, 194-199 (2007)

2007/06/07: 2007-139547

2010/05/06,
WO2008-087952

Gotanda T, Katsuda T, et al: Evaluation of
effective energy using radiochromic film and
a step-shaped aluminum filter: Australas Phys
Eng Sci Med. 34, 2, 213-222 (2011)

3

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,
Tadao  Kuwano, Kouichi  Yabunaka,
Correction of nonuniformity error of
Gafchromic EBT2 and EBT3, Journal of
Applied Clinical Medical Physics,

Volume 17, Issue 3, 2016, 41-51

DOI: 10.1120/jacmp.v17i3.5862

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,
Tadao  Kuwano, Kouichi  Yabunaka,
Comparing three UV wavelengths for
prelJexposing Gafchromic EBT2 and EBT3



films, Journal of Applied Clinical Medical Tadao Kuwano, Kouichi Yabunaka, Reaction

Physics, Volume 16, Issue 6, 2015, of three UV exposure to gafchromic EBT-2
449-457 and EBT-3. WC 2015 6 7 , (Toronto
DOI: 10.1120/jacmp.v16i6.5663 )

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,
Tadao  Kuwano, Kouichi  Yabunaka,
Ultraviolet ~ exposure  of  Gafchromic
XR-RV3 and XR-SP2 films, Journal of o
Applied Clinical Medical Physics,
Volume 16, Issue 5, 2015, 427434
DOI: 10.1120/jacmp.v16i5.5664

7
T Katsuda, R Gotanda, T Gotanda, T
Akagawa, N Tanki, A Noguchi, T Kuwano
and K Yabunaka, Ultraviolet Ray Strength
for Pre-exposure in Gafchromic EBT2. ECR
2017 3 1 , (Vienna o

)

T. Kuwano, Y. Takeda, R. Gotanda, T.
Gotanda, T. Akagawa, N. Tanki, A. Noguchi,
K. Yabunaka, T. Katsuda

Ultraviolet ray wavelength in Gafchromic
XR-RV3 and XR-SP2 films. ECMP 2016

9 1 , (Athens )

T Katsuda, R Gotanda, T Gotanda, T
Akagawa, N Tanki, A Noguchi, T Kuwano
and K Yabunaka, OPTIMUM
WAVELENGTH OF ULTRAVIOLET RAYS
IN GAFCHROMIC EBT2. ECMP 2016 9 (&Y)

1 , (Athens ) Toshizo, Katsuda

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro 40379722

Gotanda, Takuya Akagawa, Nobuyoshi Tanki,

Tadao  Kuwano, Kouichi  Yabunaka, )

Correction of nonuniformity error of

Gafchromic XR-RV3. ECR 2016 3 2 ,
(Vienna )

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,
Tadao Kuwano, Kouichi Yabunaka,Changing
ultraviolet ray absorption for increasing
color density of Gafchromic EBT3 Film.
ECR2016 3 2 , (Vienna

) *

®

Tadao Kuwano
Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,
Tadao Kuwano, Kouichi Yabunaka, Noise
reduction of radiochromic film: median filter
processing of subtraction image. WC 2015

6 7 , Toronto ( )

Toshizo Katsuda, Rumi Gotanda, Tatsuhiro
Gotanda, Takuya Akagawa, Nobuyoshi Tanki,




