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Gel dosimeters capable of measuring three-dimensional
dose distribution have been attracting attention both in
Japan and overseas as dosimeters especially for dose
verification in radiotherapy. Several combinations be-
tween gels and dose reading devices are conceivable,
depending on the type of gel and the method of reading
the dose according to the reaction mechanism of the gel.
We chose the combination of micell gel and optical CT
(OCT), because of the advantages of capability of high
resolution measurement as well as easy manufacturing,
handling and disposal processes. Leuco Crystal Violet
(LCV) is used as a dye for our gel dosimeters. The
light source used in the developed OCT device has a
wavelength close to the peak of the absorption spectrum
of LCV. Irradiation experiments using a therapeutic X-ray
device were conducted for comprehensive performance
evaluation. According to the results of y analysis, it was
confirmed that the developed gel dosimeter using OCT
can perform dose verification with the same accuracy as
the device using semiconductors widely used in clinical
practice. Finally, we introduce the latest research results
using developed LCV gel dosimeter in the diagnostic
X-CT field.
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HED) %, BREERZRZIHEFAEOK S 12X > TR

X thn"ﬂ)ﬂz%:é%% LCERLL T\ 210 (i) 7 Figure 1. Top view (a)'” and side view (b) of
POV EBHAMIC LD, /M2 80mm, 15X 146 mm 7 the developed Optical CT device. (1) a LED

W LAME 165 mm, £ S 180 mm @ PET (polyethylene light source (peak wavelength of 593 nm). (2) a

terephthalate) %% (BEE 1 mm) ICE AL T L T
W5,

stepping motor with its controller. (3) an imag-
ing device with a bandpass filter and a hood to
reduce stray lights.
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2.1 Optical CT ZEIC & 2 IREIRE
= LCV
OCT I X 2 it i, FEAMIZIE X #f CT & 0 Light Source

LAKTH S, Thbb OCT T X Hofb b i g S Ease FIlCE)

B, MENREEB L T 5O ms % £ o

RIBYT =5 % 360° ICbo>TNET 2. Z2h s 2

DG T — 8 % F o CHEFEFRER Z T HE R RN O 3

HHR 72N DRI (OD il @ Optical Density) % 3K oz

D5, ORI X R CT 2BEICE T 5 #IR557% 00 g | . W

B (em™) IHIMT MBI TH B, x DR L S O .

TRV L TUEIP 2 e 15Gy REFX TIRE

FAVDIRIN L 7288 & OD fHD B AT 23R & Figure 2. Wavelength spectra of used materi-

T 20T, WHEHE T 3 HIEEREZ FH VT OD f als. The spectrum in blue, green, and orange

BRI I BT 3 & & TR E D406 & = R0 represents the absorption spectrum of the LCV

Wi T 2 - LS CE S gel dosimeter, light source spectrum, and light
spectrum through the band pass filter, respec-

22 EBEOER tively.

BHFE L 72 OCT TIFHIENRZ A ¥ v v T 5%, X ##
CT D & ) ITHUR - ZGEFR 2 MRS 50 DIk
W - ZGREHREEE LWENRO S 2SS 5 5k 221 KR
ZEH LT, OCT 130, 7Kl - l%]@fi;f:\, Xt Ha NI LIS L Tw 2 EELCY 1E
TR S LS. OCT OIHBLE Fig 11227, 590 nm 12 WLINIE @ © — 7 % o HAH 6 T 2
(Fig. 2). # 2 THIRICIZ LCV DWRINIEREICIT WV E—
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2T, EV=15 DFEMFEWIGTHEREELZ T VY v T
WO EIZT 5 L) EEDD LT s £ —
% (F/SS/ISO) Dt % fi-> 7. f5% % Table 1 12
N

Table 1.
These are optimized values for the LCV gel

Optimized imaging parameters,

dosimeters with ¢ 80 mm and ¢ 165 mm.

Dosimetersize F SS ISO EV
¢ 80 mm 13 0.5 200 7.40
¢ 165 mm 8 02 200 7.32
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Y EMET LICERZ I ETYHA ) 770 2ERL
7o, B L7 4 2 79 L6 Feldkamp % HWC
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Figure 3.

Test to confirm the absence of posi-
tion dependence of aspect ratio. (a) Placement
of steel balls used for confirmation test. (b) As-

pect ratio obtained in each plane.
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Figure 4. Line profiles on the 3-orthogonal planes of the LCV gel dosimeter. The red line represents
the planned line profile, and the blue line represents the line profile measured with LCV gel dosimeter.
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Figure 5. Comparison of gamma analysis results for LCV gel dosimeter (upper) with Delta4 (lower).
The resulting pass rate reached 100% for both detectors with a 3% /2 mm criterion.
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Figure 6. 3-dimensional dose distribution ob-
tained by the LCV gel dosimeter.
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Figure 7. Dose profiles along the body axis
with and without TCM!. These dose profiles
were obtained parallel to the body axis in the re-
gion located in 12 mm from the surface. In the
overlap region the dose increase of about 15%
was found without TCM compared to the non-
overlap region, whereas the dose increase was
suppressed to about 10% with TCM.
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