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Sanitation Workers in Nuclear Medicine Department
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Purpose: Those who access to the nuclear medicine department are classified as radiation workers, temporarily
access group, and occasional access group as defined by the atomic energy law. The radiation workers and
temporarily access people wear a personal radiation dosimeter for checking their own radiation absorbed dose
periodically. However, because of the sanitation workers, classified as temporarily access group, who are
working in the nuclear medicine department are moved in a cycle with other departments and their works are
changeful, it is hard to control their radiation absorbed dose. Thus, this study is going to examine the state of the
sanitation worker’s radiation absorbed dose, and then make sure whether they are classified as temporarily
access group or not. Materials and methods: In the first instance, the first sanitation worker who works in vitro
laboratory and PET room and the second sanitation worker who works in gamma camera rooms (invivo room)
wore radiation dosimeter-OSL(Optically Stimulated Luminescence)- to measure their own radiation absorbed
dose during work time from May to June 2011. Secondly, this study was taken place 5 places in gamma camera
rooms, 2 places in PET bed room, operating room, waiting room and cyclotron room in PET and 4 places in vitro
laboratory. And then to measure the radiation space dose rate, it is measured 10 times each of places as sanitation
worker’s work flow by using radiation survey meter. Results: The radiation absorbed dose on OSL of the first ¢
who works in vitro laboratory and PET room and the second one who works in gamma camera rooms are 0.04,
0.02 mSv per month respectively. That means the estimated annual radiation absorbed doses are less than ImSv
as 0.48, 0.24 mSv/yr respectively. The radiation space dose rates as sanitation worker’s work flow using survey
meter are 0.0037, 0.0019 mSv/day, so the estimated annual radiation absorbed dose are 0.93, 0.47 mSv/yr
respectively. The weighted exposure dose of first sanitation worker of each places are 1.62% in cyclotron room,
3.88% in waiting room, 2.39% in operating room, 81.01% in bed room of PET and 11.01% in vitro laboratory.
The weighted exposure dose of second sanitation worker of each places are 45.22% in radiopharmaceutical
laboratory, gamma 30.64% in camera rooms, 15.65% in waiting room, 8.49% in reading room. Conclusion:
The annual radiation absorbed doses on OSL of both sanitation workers are less than 1 mSv per year and the
annual radiation absorbed doses by using survey meter are less than 1mSy either, but close up to 1 mSv. Thus,
to clarify whether the sanitation workers are temporarily access group or not, and to be lessen their s radiation
absorbed dose, they should be educated about management of radiation and modified their work flow or work
time appropriately, their radiation absorbed dose would be lessen certainly. (Korean J Nucl Med Technol
2012;16(1):50-56)
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Fig. 1. INSPECTOR+Handheld Digital Radiation Alert Detector & OSL (Optically Stimulated Luminescence).
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Table 1. Radiation absorbed dose of both sanitation worker by using OSL.

SENS A 22 AN APET,EAEA AT
o= MZKmSv) 0.02 0.04
HAZE of| AHMEH(mSv) 0.24 0.48
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Table 2. Radiation absorbed dose and work flow of the sanitation worker who works in gamma camera rooms by using survey meter.

g Z2A7| Z Y A[ZHmin) I =42k (mSv) A0l I S M2 (mSv) MES(%)
oEA 5:30~6:10 40 0.0011 0.0287 6.07
AEE HAA 6:10~6:25 15 0.0005 0.0118 2.49
Zot7 | 2tA 6:25~7:05 40 0.0016 0.0392 8.30
StX}b 7| A 7:05~7:20 15 0.0004 0.0091 1.93
BfAFO|oFAL 8:00~8:05 5 0.0085 0.2134 45.22
TEA 11:30~11:40 10 0.0003 0.0077 1.63
AR 11:40~11:50 10 0.0010 0.0255 5.41
Zot7 2t 11:50~12:05 15 0.0017 0.0425 9.01
StX}b 7| A 12:05~12:10 5 0.0016 0.0388 8.22
oEA 13:50~13:55 5 0.0001 0.0037 0.78
INPFZPNES| 13:55~14:00 5 0.0004 0.0107 2.26
Zot7Hm 2t 14:00~14:05 5 0.0006 0.0150 3.18
LIPS 14:05~14:10 5 0.0010 0.0259 5.49
A 175 0.189 0.4719 100

Table 3. The estimated annual radiation absorbed dose and work flow of the sanitation worker who works in gamma camera rooms
by using survey meter.

A A AIZHmin) 12 40l| 4TI Z M ZH(mSv) B2 (%)
Zop7tmatA 60 0.0967 20.49
AEEA 30 0.048 10.16
THEA! 55 0.0401 8.48
SHR} 7|l 25 0.0738 15.64
HEA}O|QkA] 5 0.2134 44.55
S| 175 0.4719 100
Survey Meter
min 4o 40 e | = ~l o
: AlZHCH 2 A THE: ALY HArE 2HE 02
15 15 15
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5 5 5 5 5 5
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Table 4. Radiation absorbed dose and work flow of the sanitation worker who works in vitro laboratory and PET rooms by using

survey meter.

A ZE2A7| HeAlIZHmin)  DEMZ(mSv) A STFMZ (mSv)  WMES(%)
PET Qot™4Al 7:30~7:40 10 0.1231 0.3076 33.18
PET 2tx} ch7|A 7;40~7:45 5 0.0068 0.0170 1.83
PET E4& =34 7:45~7:50 5 0.0045 0.0111 1.20
Cyclotron ol 7:50~7:55 5 0.0025 0.0063 0.67
Cyclotron ASCH 7:55~8:00 5 0.0035 0.0087 0.94
AISA GFR HIO|Z 9:30~9:50 20 0.0057 0.0142 1.53
AlSAl ZEaM ZAL HIOIE 9:50~10:10 20 0.0060 0.0151 1.63
AISIAL HEARM IS A 10:10~10:35 25 0.0079 0.0198 2.13
ASA BF 22|14 10:35~11:00 25 0.0100 0.0250 2.70
PET Qt&A 11:00~11:10 10 0.0743 0.1858 20.04
PET ot™Al 13:30~13:40 10 0.1034 0.2585 27.88
PET 2tXx} 7|4 13:40~13:45 5 0.0076 0.0190 2.04
PET G4 =X4 13:45~13:50 5 0.0044 0.0110 1.19
AISA GFR HIO|Z 14:30~14:37 5 0.0023 0.0056 0.61
AlSAl ZEaM ZAL HIOIE 14:37~14:45 5 0.0026 0.0065 0.70
ASA gAMM ASA 14:45~14:53 5 0.0029 0.0072 0.77
ASA BF 22|14 14:53~14:50 5 0.0035 0.0088 0.95
Al 170 0.3708 0.9271 100
Survey Meter
EA EFA A ZH ) L ZHHPAIZH 2
Zop7p 2t 60
e 50 CEETEN
e 55 B EAR
= 25 meA
S m s ool Al Fig. 4. Working time per a
LAtelofd 2 s Apo|opAl day of the sanitation worker
B 175 who works in gamma camera
rooms.
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Table 5. The estimated annual radiation absorbed dose and work flow of the sanitation worker who works in vitro laboratory and

PET rooms by using survey meter.

PN ZF Al ZH(min) A0l A I Z M2 (mSv) MEE(%)
PETOHH A 30 0.7519 81.1
PETEtXL CH7|A 10 0.0360 3.87
PETEAN =X™A 10 0.0221 2.39
Cyclotron 7 5 0.0063 0.67
Cyclotron AMSCH 5 0.0087 0.94
A4l GFR H|O|= 25 0.0198 2.14
M ZgM FAr HOIE 25 0.0216 2.33
ASA ALY ASA 30 0.0270 2.19
AlSiAl BF 22|14 30 0.0338 3.65
=l 170 0.9271 100
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