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An analysis of major effect factors in enamel EPR dosimetry

ZHOU Li

( Institute of Radiation Medicine, Chinese Academy of Medical Sciences and Peking Union Medical Col-
lege, Tianjin 300192, China)

Abstract Effective dose assessment can be given even long after the irradiation exposure event by
the method of EPR  (electron paramagnetic resonance) dosimetry, which has been developed into a lead-
ing method for retrospective dosimetry of individual radiation exposure. The principle of EPR dosimetry is
based on the fact that the concentration of radiation-induced radicals increases with irradiation dose. There
is still some difficulty in the measurement of low dose at present, so further investigation on the effect fac-
tors of the method is required in order to lower measure threshold, decrease error and optimize the
method. Several major effect factors of measurement threshold and result uncertainty in EPR dosimetry
have been analyzed and the corresponding correction methods for the factors were proposed.

Key words enamel; electron paramagnetic resonance; radiation dose; radiation monitoring

(electron paramagnetic resonance,

EPR) : . ,
, EPR )
iy EPR
Dypr=Dris+ Dypcs (1)
R s : D EPR 3 Decs
y i Drs
’ EPR DH[SZDarr + Dnal + Dmed (2 )
EPR J_:t EF' : D, E%E&,ﬁg\ %‘Jf E/‘j \?IIJS‘%, D,.
o 5 Dmed . o
1 EPR 2
. 300192 s

2.1 Dy



2004 28 3 Foreign Med Sci+Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3 129
X RIS BGS , BGS ,
, J EPR
Dy , o , BGS
, RIS ,
[2]’ [5]O
Do o Dt 322 BGS
o D BGS
, BGSH .
22 D (1)
o BGS,
° ; . NBS
1~2mGy?, MIS o
, , , 100~200 pm
( RIS 51,
) (2)
B D, ,
" KOH ,
RIS( ) , N ,
, EPR ,
. Bl
3 (3)
3.1 BGS( ) ,
(1) , BGS EPR .
. BGS NBS (
) MIS( o
)o , BGS 2%, ,
1Gy o ( MIS
6l ), ’
3.2 BGS . ,
3.2.1 EPR ,
, BGS BGS 30%",
RIS, RIS, EPR BGS ,
BGS B, BGS ; i
EPR , RIS .
BGS 100~200 pwm ,  55C
o , BGS , BGS . ,
. RIS RIS,
30mGy, sl



130
, EPR
323
MIS
, 24h
[5]O
[8]O
MIS
[5]O
4 EPR
4.1
8
4.2
RIS
[4]

2004 6

EPR

[7]

, BGS
EPR

, SmW

50mW

EPR
200 keV
40 keV

EPR

300pwm,
o Ivannikov Al

’

RIS,

28

3 Foreign Med Sci-Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3
RIS 0 )
EPR ,
[9]0
4.3
EPR , CO,”
o C027
3 COZ_
[10]0
10 , EPR
- EPR
[10]

4.4
, COy EPR
i

EPR N

) EPR o
(2]
[13]
EPR
4.5

CO,” )



[14]
EPR
(
s
4.6
COy
CO,”
CO,”
EPR
EPR
5
EPR
20mGy

2004

[4]

28 3
0.3~0.6,
15%.,
EPR
250°C ,
COy
EPR
COy
o EPR
['610
15~
50mGy

EPR ,

Foreign Med Sci+Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3 131

EPR ,

15mGy

[1 JRegulla D. From dating to biophysics-20 years of progress
in applied ESR spectroscopy[J]. Appl Radiat Isot, 2000, 52
(5): 1023-1030.

[2 JAragno D, Fattibene P, Onori S. Dental radiography: tooth
enamel EPR dose assessment from Rando phantom mea-
surements [J]. Phys Med Biol, 2000, 45(9): 2671-2683.

[3 JRomanyukha AA, Nagy V, Sleptchonok O, et al. Individual
biodosimetry at the natural radiation background level[J].
Health Phys, 2001, 80(1): 71-73.

[4 ]Ivannikov AI, Skvortsov VG, Stepanenko VF, et al. Tooth
enamel EPR dosimetry: sources of errors and their correc-
tion [J]. Appl Radiat Isot, 2000, 52(5): 1291-1296.

[5 ]Ivannikov AI, Tikunov DD, Skvortsov VG, et al. Elimination
of the background signal in tooth enamel samples for EPR-
dosimetry by means of physical-chemical treatment|[J]. Appl
Radiat Isot, 2001, 55(5): 701-705.

[6 ]Fattibene P, Aragno D, Onori S. Effectiveness of chemical
etching for background electron paramagnetic resonance
signal reduction in tooth enamel[J]. Health Phys, 1998, 75
(5): 500-505.

[7 llgnatiev EA, Romanyukha AA, Koshta AA, et al. Selective
saturation method for EPR dosimetry with tooth enamel[J].
Appl Radiat Isot, 1996, 47(3): 333-337.

[8 JHaskell EH, Kenner GH, Hayes RB.Electron paramagnetic
resonance dosimetry of dentine following removal of organic
material [J]. Health Phys, 1995, 68(4): 579-584.

[9 ]Bartoll J, Stosser R, Nofz M. Generation and conversion of
electronic defects in calcium carbonates by UV/Vis light
[J]. Appl Radiat Isot, 2000, 52(5): 1099-1105.

[10 IBrik A, Baraboy V, Atamanenko O, et al. Metabolism in
tooth enamel and reliability of retrospective dosimetry[J].
Appl Radiat Tsot, 2000, 52(5): 1305-1310.

[11 ]Scherbina OI, Brik AB. Temperature stability of carbonate
groups in tooth enamel[J]. Appl Radiat Isot, 2000, 52(5):
1071-1075.

[12 JTAEA. Use of electron paramagnetic resonance dosimetry



132 : 2004 6 28

with tooth enamel for retrospective dose assessment [M].
Austria: IAEA, 2002. 25-26.

[13 IBrik A, Haskell E, Brik V, et al. Anisotropy effects of EPR
signals and mechanisms of mass transfer in tooth enamel
and bones[J]. Appl Radiat Isot, 2000, 52(5): 1077-1083.

(14 ] Zdravkova M, Crokart N, Trompier F, et al. Retrospective
dosimetry after criticality accidents using low-frequency
EPR: a study of whole human teeth irradiated in a mixed
neutron and gamma-radiation field [J]. Radiat Res, 2003,
160(2): 168-173.

:1001-098X(2004)03-0132-04

20

) )

R144.1 A

3 Foreign Med Sci-Sec Radiat Med Nucl Med, June 2004, Vol. 28 No. 3

15 ] Haskell EH, Hayes RB, Romanyukha AA, et al. Preliminary
report on the development of a virtually nondestructive ad-
ditive dose technique for EPR dosimetry [J]. Appl Radiat
Isot, 2000, 52(5): 1065-1070.

[16 ] Ishchenko SS, Vorona IP, Okulov SM, et al. "*C hyperfine

interactions of CO,™ in irradiated tooth enamel as studied by

EPR [J]. Appl Radiat Isot, 2002, 56(6): 815-819.

( : 2004-03-09)

Radiation doses received by patient and prevention methods in interventional

radiology procedures
XU Guo-gian

(Institute of Radiation Medicine and Public Health, Suzhou University, Suzhou 215007, China)

Abstract With the rapid development of interventional radiology over the last 20 years, the new

techniques and image guidance tools have also acquired a continuous advance. A growing number of

patients have benefited from their increasing application in clinic. Meanwhile, a close concern has been

growing for high patient doses in the interventional radiology circle in many countries. Studies have been

conducted on dosimetry and protection methods with multiple valuable suggestions.
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