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The Characteristics of the Bayer-Dental Mold for
Fabricating the Internal Shielding

Haejin Kang and Mison Chun

Department of Radiation Oncology, Ajou University School of Medicine, Suwon, Korea

During certain treatment using an electron beam, internal shielding using high atomic number material is
used. But this high atomic number material as an internal shielding causes unnecessarily high dose to the tissue
right above the intemnal shielding by the electron backscattering effect. This study shows the amount of the
unnecessary dose delivered by the electron backscattering and the effectiveness of the Bayer-dental as a mold

for fabricating internal shielding made with cerrobend.

Key Words: Bayer-dental, W23, Az}

[}

N B
PAL AEE AR Mol olFolAE XA
9 FIHY BEE Wil Yok =27l PALRL
Agsta asjel F9ol Y ALRAeE Hade)
WAH Aol SFHEF otk Holdh wdebd X A

o A% oleh e BEel o2y AsMAE ole) Wk
o4 ZARE 7 gkl HAAY AFAE WA

AFEO o A A7 AY
Aol
ATt o] §¥mE g Rejol ol
Rro| Tdd Wi Ag %
ol WMol £ BT
A2e Adslo] WMoz e
Fo] Folokel TAo| wEA B

P>
2
s
=
i)

ol WHEAHEZE F(Pb)o] ko] 220 ghor} o]

%
A Fupaztol] oA WEAHNE ZAHe 9

U

(e}
T

ARpden: A, @#42749) AN FAA BLT 9A
£ 4 suix, obuita oiwtoje ARt A, Tel
(0331) 219-5880

:?:ul—/\

“

133

s

= 279 FF Ao Frtste Aol o &xEl
‘9]‘61] oal_eqﬁq_4,8,9,15.

w2ha] Aol Fubilgkel| ¢ =7z o] Az
Fo F7] A= A} e 242 H F
AE Foz A NERHAZH =3 Aolol X|AHA
3}=dl, Sanders$} Peters:= Yoz = JER(}ANE F

44 FAY FFvlE fFoz HE A AL
11

Zz 0
B

3]
“

Lo 2 4

ol WHEAHEL F ol2]o|E cerrobend(‘ZHPb), F
A(Sn), BIAF-2(Bi), 7HEH(CHY &7t ol &5 =
o] A% olg EA=Z TE AHIEL FAEH A
Ao, w7k F2 dET olE Ao, H2 gl9 <
Zoll Ax|stA Hoz o2 EAE go] AYA olE
71BE BRI Fojok g} z2la | o] Yx|slE
29 F¥9 Fet 22 Boke HER ghsolAopyt
gt} ol 5 gJol X g AMEE FE Azl o] 20]
+ Bayer-dental(J 2] E 33E, Y Bayerdlt AF)S
thF71 4o HE A o] folsl2Z cerrobendt |
AHEZ 22U FF obF {83t 24 F e ¥
WAk FAEA ZHEste] ke AzE %
WERHE FY0l g zFo] ¥S F Y= F5A

ol =3 il
FE A Foledl® 7IdE 4 ok £ AT =



134 ofzeiet: A1 A 1% 199

cerrobend®} 37| Bayer-dental-3 ol-83le] ZH|EE Al
sl Sl o] A ES HAA dlvAldd HE A
< =Asle] Hokrt

Mz 3 2y

X g AL ool wtE s mItet Az
49| cerrobendel] 2% Frbdatel] o) aHE FHt
71 918 HE FA(film dosimetry) W& o] &3ttt
ol AF A W X4 Ao 2 AAAY
Azl w-& Witz ey How, dF i<l
ZARoe A o188 F ke Aol ok 2z
T HD F4& & F ekl A A% &
A% 7hssteh

1. H-D M

H-D =A< 7] & w1 34 ed(solid water
phantom)& o] &3] HE(Kodak X-Omat V film)s 7t
o Ael e Hehdek Zoldmaxel E 10, 20, 30,
50, 70, 90 cGyoll #=a}: Monitor UnitMU)S ZAHs}
et ola) WE Abolo] WBHE A3 #h7] SAsto] T
£ BEe st 2 Eeld e AL geow, &

SSD=100cm

SSD=100cm

94710l A% e AaskelA A ZE g
A4g 2 Aol Ageiglch 949 25 PEe

video densitometer(2.®: WD 700i, #A|ZtA}: Wellhofer) &
HEF F3%(film density)E ZA3t )

2. cerrobend XIEE0{ /&t MAIMO| FhARH £F

dolu} cerrobendZ WHE WR 2HES ALY A
T Azel Fukigholl oA XA wpz o] HE
222 "W g wAAHES e Ao dHA Q)
cpASSBIE o)) 8t WS B Ue o9 Az}
Aol A B =24 Jehid, 34l 30% HA 70% o
49 Azl ¥ A¥E % 9ok Fig. 12 Bayer-
dental#} cerrobendE o] 8% W AHES ALY A
9 HALA L] Fub4tetd] ojdt e ZAsly] 3
Ag AXE Jebd agelt} olw Fig. 1. ) | cm
Zolol F7te]l X5 H9| ulE ool Q& 7ol of
T2 WS Bl gls AF HE =25 A%
< ZA317 A% 2-delw, b= FFol 7 mm Bayer-
dentalZ@t 1 *goll 3 mme] cerrobendZ ¥ WjE X}
ol Y& A HEo 22 A% 238 Ye
P agelw, nARoR o WY Ao A3 cero-
bend?tg AS3lRS ¢ Tl o3 Ao F

SSD=100cm

a) b)

1 : 10 mm solid water phantom,

1mm solid water phantom,

phantom.

c)

2. — : measuring fim, 3

4 |:] : empty space, 5 - : 7mm Bayer -

dental layer, 6: - :3mm cerrobend internal shield, 7

. solid water

Fig. 1. Experimental set-ups for meausring electron backscatter factor. a): Empty space beyond the film position. b): 7 m Bayer—-denta
layer beyond the film. ¢): 3 mm cerrobend block right after the film. Field size=10x 10 cm.
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1. H-D

JH

Table 1 Z+ HAzpAell it HE &35 (film den-
sity)®} ZA k& WE} 7Zlol®] Fig. 32 Table 1% 1
HEZZ vebd H-D FAolrk o] ZefZellA] & 9l

SSD=100 cm

10 mm solid water phantom

7 mm Bayer-dental layer

3 mm cerrobend shield

/ solid water phantom

7

—— measuring film Film

Fig. 2. Experimental set-up for measuring the electron beam
penetration beyond the cerrobend shild. Field size=10>10 cm.
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Table 1. The film density measurements with the various ele-
ctron beam energies for making H-D curve

Film density
Dose(rad)
6MeV  9MeV 12 MeV 16 MeV 20 MeV
10 0.521 0.548 0.548 0.573 0.610
20 0.855 0.896 0.873 0.910 0.935
30 1.126 1.150 1.187 1.210 1.217
50 1.580 1.615 1.642 1.662 1.678
70 1.908 1.920 1.953 1.983 1.996
90 2.115 2.142 2.193 2.199 2.236
Background
Density 0.140 0.151 0.147 0.153 0.197
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Fig. 3. H-D curves generated from the Table
L 1. in the text.
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Table 2. The estimated delivered dose to the film in cGy for the three set-ups with the various electron beam energies. The dose
to the film in set-up b) is higher than the one in set-up a). DJ/Dy shows the higher dose rate due to the electron

backscattering
6 MeV 9 MeV 12 MeV 16 MeV 20 MeV
Set-up

Density Dose Density Dose Density Dose Density Dose Density Dose
a 1.13 35 1.10 34 1.16 36 1.20 38 1.19 36
1.17 37 1.15 36 1.24 39 1.27 40 1.24 39
1.49 51 1.42 48 1.37 45 141 47 1.35 44

D¢/Dy 1.38 1.33 1.15 1.18 1.13

g A Wzt AL AUAY FrE FA)
sed alge] st I55 2 A4
VA7t g S Fubigte] B AA Ao
Gt Table 2014 % Fzbe] Fupazte] Hapdel
dlv) A7t ARl wiet ZotAm Y5E HAFIL Atk
olAE FutaRtel A% AFe F7HE UEhlA
Fig. 29] b)e] 734 LFol ¥ F74%, Dbet Fig. 2.
o2l 7% Futidztel o8 Aol B F7HR Fr4A
%, Dol u], DoDbZ ¥ & F ek ol5 FAH
#HEL 8 FHol voe FESF vzl & o 10%
%= 22 g8 JEhAa Sl

3. ARIMO| o8t LIS XAHES SHYE

b ARA oAl RS Foell B3
& Table 3ol e} glch Table 304 HEF 53}

)

zZ

Mo

Table 3. The electron penetration beyond the internal shield.
Forty cGy is delivered to the maximum depth for each
energy. The average film densities were measured on
the first 5 mm depth

6 MeV 9 MeV 12 MeV 16 MeV 20 MeV

Film background

Density  density 0.016 0.140 0.570 0.860
Estimated

Dose(cGy) O =0 <1 15 24
£ AALe] WEAHES FIHE ¥ Pgol EEHE
A%e Al A% e B A 5 mmo} 3
F 5355 ZAY Holct. o] Aztel oaiwl 12 MeV
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