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1 —Source holder

2 —Ultra-violet lamp

3 —Electric motor
4—Encoder
5—Lead rail
6—Coverslip dish
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Fig.1 Structure diagram and picture of
the a-particle irradiation device
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Fig.3 Dose rate at different depth of cylindrical phantom
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3.5  WS1 4 A REIREEH DNA #Hif5s foci
AUEE 35

L 53BP1 foci 1A DNA XUk W 22 (bR,

AW TR T WST 4HITE 522 AN [F) 2R 1 o
J& 30 min B =421 DNA #5475, I 6 vl 1, 2440
M2 3) 1 Gy W) X- &MU, A i bR
L7 53BP1 foci; 1M 4452 4 min B ookl RS

(AT AR SRR A 5, R S1%M40 %
N 53BP1 FHIEANAAZ, Eom ookl 76 K I 8] P 3G
AR LN . X SHEIR T R SE RA— B R A
ETERRITTEE BN RN ZRERE, A
2 Am Y ) 5 A8 RN o 55 1) ook § R4 7 17
ARSI SRS, TR
WHEARAE, RAE Lo, IBAFS FAEIX AR
[ L, 24 Am TR ok T (4 2 555 5 0 KR 500 AR A B
oA

020205-5



WHMAESES T2 % 2015,33:020205(7)

(a) Unirradiated control

(a) X-irradiated cells (1 Gy)

& 6
(a) HIEWRICHEF; (b) S3BPI foci FHMEZHMI LLG SR F IS FIRM KR (5, HXIALL, p<0.05)
Fig.6 The induction of 53BP1 foci in WS1 cells 30 min post irradiation
(a) in situ fluorescence images; (b) dependence of the percentage of positive cells with 53BP1 foci on o-particel dose
(*, p<0.05 vs. untreated control)
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The building and validation of a novel a-irradiation equipment used for cultured cell study

JI Weixing TIAN Wenqgian YIN Xiaoming YANG Hongying WANG Jingdong
(School of Radiation Medicine and Protection, Medical College of Soochow University /

Collaborative Innovation Center of Radiation Medicine of Jiangsu Higher Education Institutions, Suzhou 215123, China)

ABSTRACT The aim is to build a user-friendly a-irradiation equipment used for cultured cell study, and to validate

its dosimetry and biological efficiency as well. The equipment is composed of a-particle source (**' Am), a holder for

241 Am, a holder plate for coverslips on which cells grow, and other essential parts. The theoretical average a-particle

traversal per cell was calculated based on ideal assumptions. The Geant4 software package was used for modeling and

simulating particle traversal. And the dose rate distribution in cells on coverslip was calculated and plotted versus the

distance from the center of coverslip. Moreover, the induction of 53BP1 foci, a surrogate marker of DNA double

strand breaks and colony formation in WS1 normal human skin fibroblasts irradiated with the a-irradiation equipment

were determined. The results showed the disconformity of a-irradiation dose on the coverslip, with the farther the

distance from the center of the coverslip, the lower the dose rate. The relative biological efficiency of a-irradiation

(RBE) was 1.71 at a SF of 0.5. In conclusion, we have built a user-friendly o-irradiation equipment with a good

automation system for cultured cell study, providing better accuracy of exposure time and dose.

KEYWORDS oa-irradiation equipment, 24 Am source, Dose rate, 53BP1 foci, Colony formation
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