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Irradiation method of experimental cell on linear accelerator and dosimetry study
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Abstract: Objective To explore the effect of culture medium of different depths, irradiation methods and cavity effect on the
irradiation of experimental cell, and to minimize the uncertainty of exposure dose by providing reference for choosing the optimal
irradiation method. Methods The culture medium of different depths was added into different culture dishes, with 1 cm of
compensation on the cover and 4 cm of solid water on the bottom, and then, the irradiation at a gantry angle of 0° without side
scattering was carried out for investigating the effect of the culture medium of different depths on the cell irradiation and obtaining
the CT image. After the culture dish was placed into a larger culture dish with the same depth of culture medium to simulate the
side scattering and the compensation and solid water were added as in previous treatment, the effect of the irradiation at a gantry
angle of 0° with side scattering on cell irradiation was discussed and the CT image was obtained. The effect of the irradiation
at a gantry angle of 180° with side scattering on cell irradiation was analyzed and CT image was obtained by replacing the previous
compensation and solid water with 4 cm of solid water on the cover and 1 cm of organic vitreous membrane on the bottom. After
removing the peripheral culture medium, we analyzed the effect of the irradiation a gantry angle of 180° without side scattering
on cell irradiation. Based on those obtained CT images, treatment plans were designed and the dose distributions which were
expressed in relative doses (%) were compared. Results The maximum dose deviation was 5.5%, 4.2%, and 6.5% for 2.5, 5.0,
and 7.2 mm of culture medium, respectively. The maximum dose deviation and mean dose were 14.7% and 96.6% for the
irradiation at a gantry angle of 0°without side scattering, and 4.9% and 97.1% for that with side scattering. Furthermore, the
maximum dose deviation and mean dose were 10.5% and 98.6% for the irradiation at a gantry angle of 180° without side
scattering, and 3.1% and 99.1% for that with side scattering. Conclusion For experimental cell irradiation, irradiation at a gantry

angle of 180° has a smaller dose deviation and a better homogeneity than the irradiation a gantry angle of 0°, and adding side
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scattering can dramatically improve the dose distribution of lateral culture medium and adherent culture.
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e

[l

i

Wi 5 e 8 0 B AR %) N W e e A A 2 X F
FEMABITRA S X F R Ao E & &
FI) B R A i BRS80S v v A
P4 0] e S 0 A LS ORI . AT 1 B D vk
S 55 240 B BT A2 1) R FR BA E BR A 22 L A
LY EE RS, BERR AR Y B ik aT
VS 240 160 T 52 BECSRE 5) ASB E  H vR A TE  TE
BPE ST AR

FAEEETFFE T B (400 ¢Gy/min) (43R (2 Gy/
/K, 400 cGy/min) FIFRFSLARH & 3 (PR, 2.77
cGy/h) TR 55 X5F 1 96 CL187 40 ifd A W= 508 1 5
el , AT A B s DR AR AR R BRSNS X 45 B
CL187 4H i AR/ E 5 . X Ei WG WFSE T A [
RS T =06 /N By B e e/ DR 5T, 459 R
1 4.5 mm JE 9 5 ARG T RS 2 X0 /N By SR IR AT
M7=, e/ NEGE R 10.0 Gy o

e AR BT 350 2 3 3 S o R A A i 2
ST 3, A BT AN A A E RN A ISR R A
I A B G J 5K R I X I AN BB HE— 25 B R 5
B BESRFIRE SRR A iR M . BIFSE G B B SR B0 R
T 7 PR R A R B TR AR K AR B S R )
ANTRVIRBE K5 37 ML PN f 2 s R0 855 3% LU B (%) 52 [ 1
S5 UL S AN ) RS o) el i 55 448 T 32 59) 2t ) 52 1)
T o AN [ R 1 ) 2 1) B, BRI 1 IR
D5, DB/ AL FIT 52 S 5 A AN e

1 B EFZE

SR A3 50051015 mL B9 3E 32, W THT I
FEAr 0 2.5.5.0.7.2 mm, 35 1 ecm EAMEY), 75 1
T4 cm BEARZK AHE AR (1) o BEHLEE 00 fE 50
55 [ AT AN IR B 1 55 V00T 200 7] 2 52

1 0°FRGI RT3 I 75 LA B3 R A R S 4 [
Fig.1 Build—up around the glass culture dish at a gantry angle of 0°
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Fig.2 Side scattering outside the glass culture dish
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Fig.3 Build—up around the culture dish in the

irradiation at a gantry angle of 180°
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Tab.1 Irradiated dose to cell at the center axis of the

field in different depths of culture medium

Depth /mm  Volume/mL Drax/% Duin/%

2.5 5 97.3 94.4
5.0 10 97.3 95.8
7.2 15 97.6 93.5

c: At a depth of 7.2 mm
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Fig.4 Dose distributions at different depths of culture medium

2.2 T BESRL X 4 A BR St B 7 £ 4 5 B9 220

TR A3 AT 45 R LA X R (%) ik . 10 mL
B IR (5.0 mm R ) N [R) HES A B Ry 2 6 15 7R
2 WS RE IR . HILAE R 0° HE SR G 5% 1) LS A, 791
KRN 14.7% , 345705 R 96.6% ; 18 1155 [l 6L
S 3R A KA 22 4.9% , Y5 97.1%, ULIEL S
220 ML 180° MRS JC 55 a1 AT, 30 kb KA 22 4
10.5% , F-H4J500 5 2k 98.6% 5 14 Jin 55 ) U )5 Foe K F) ik
22 3.1%, FA 714 99.1%, W 2 FIE 6, 180°HL4E
HEST EE O°HE S 52 R AR e g 22 o /N ELEST ST M R

a: Without side scattering

b: With side scattering

5 10 mL(5 mm REDIEF R 0 RHFFIE D
Fig.5 Dose distribution at a gantry angle of 0° and culture

medium of 10 mL (5 mm depths)
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Tab.2 Irradiated dose to cells at gantry of different angles and culture medium of 10 mL (5 mm depths) with/without side scattering(%)

No scattering at a gantry of 0° Scattering at a gantry of 0° No scattering at a gantry of 180° Scattering at a gantry of 180°
D Dhin Dinean D Dhnin Dinean D Dhin Dinean D Dhin Dinean
99.6 85.3 96.6 99.6 95.1 97.1 99.8 89.5 98.6 99.9 96.9 99.1
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