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ABSTRACT

The nuclear medicine department of a domestic medical institution uses **™Tc, a radionuclide, from *’Mo/*™Tc
Generator, to inject radioactive drugs into patients. Among the expired generators, imported from foreign
countries, the medical institution implements its own disposal. Each medical institution shall satisfy the permitted
in-house disposal concentration of radioactive wastes. The guidelines for self-disposal presented in Korea
suggested that self-disposal can be performed 80 days after the generator is used. The purpose of these guidelines
is to analyze them by comparing them with the data measured directly with the generator and to study if they
are feasible. As a result, the generator with a capacity of 1,000 mCi has the longest half-life, and when tested
with a high-radiation Mo(molybdenum) column, the number of days that are below the permitted concentration of
body disposal with radioactive waste was 72 days and 71 days that were derived from direct column
measurement. The results of the direct study confirmed that the guidelines for in-house disposal in Korea were
reasonable, as there were 8 to 9 days of storage compared to the number of in-house disposal days provided in
the guidelines.
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Fig. 1. Storage of the separation columns.

o] %, Fig. 2(a)°ll AIA|¥ Dose calibrator (Capintec
CRC-25R)$} Fig. 2(b)2] Survey meter(ITR-CA-026),
Fig. 2(c)9] Digital monitor(S.E.
INTERNATIONAL INC. USA)E o]&34 Mo
column®] WAFso A4 1 QHEE 54 st
Atk A7IA SAHT o] Ao Tl e
(Ci) o] B =& o] & SI &91Q HAdBg= e}
ek AMkS tofof (1 Ci = 3.7X10" Bgq).

4%kl A HARS (Ba/g)S 8] €18 Mo
column®] AF(g)s A8 93l A A&
(OHAUS valor 1000,USA)E AF& 3F3ith. #H7]4
Generatorg w8 3t DA AR #H 7=
Mo column©. ZH-E] 10cm A 2ol A] survey meterS
o] &3t WA S SHsE EH2 Fig 33 ok

T3, 7} Generator i8] A 5 cco] A AATE
Tt P"Te £S5 €3 F, Dose calibrator

(Capintec CRC-25R)¢} Survey meter(IJR-CA-026)E

contamination

/\]_&o].oq %zﬂ. %oﬂ/] u]-/\}‘:..o_ z_xi o].oﬂq.

Eq. ()& &3 AAZF("To)o] HAbs (A &
HE("Mo)e] WAFS(ANET MNRHE H EeE
ERIEIR I

A,=A |+ Ny\, 1)

Eq (DHAA A =9 Viald WA, Al &
F("Mo)9l oI’ WAFE, No= }6” (""Te)el <
A, M BEF(PMo)e] BHAgEolth Eq. )

T3 N9k M E 2T 4

A2:N2 '}\,Z,szi

Eq. Q914 T1& E3FPMo) W7 =A, oF
66 ho|th. H&, AA A|ZF A3 & o] WAbE
A 9= Eq 3)% T3l AA ALl Ths
WAFS7HA] WAFE o] A E 717 9] AIRbE =
EiSd=

A=A, e*"t,tZIn(AA

298



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 2, April 2019"

Eq. Q)lA Av t AIZE A3 5 wAbg 59
YA, Ace 271(@A) A Fe) WAk,
Me AR AE ) Ba A4 o ATl

(b) Survey meter

(c) Digital contamination monitor
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Table 1. Estimated *’Mo radioactivity and storage days from eluted vials(1,000 mCi Generator)

Vial Mo Expected Mo radioactive Elapsed days from the Additional days for A total of Storage
dose radioactivity (A1) concentration (Bq/g) date of disposal selg-%ﬁgg:;c:t;ggrds days
0 uCi 0 pnCi - 94, 87, 80, 73, 66 - -
0.216 uCi 0.196 uCi 6.06%10° 59 16 75
0.703 uCi 0.639 uC 1.97x10° 52 21 73
3.486 uCi 3.169 uCi 9.75%10° 45 27 72
22 uCi 20 uCi 6.17x10* 38 35 73
132 uCi 110 pCi 3.7x10° 31 33 64
777 uCi 706.4 uCi 2.18x10° 24 49 73
47 mCi 427 mCi 1.32x10 17 56 71
27.7 mCi 25.18 mCi 7.76x10" 10 63 73
Average 72
Table 2. Measurement record of the 1,000 mCi “Mo column (column weight :12g)
Elapsed days from the date of disposal Column radiation dose 10 cm surface from column [uSv/h]
94 day Background Background
87 day Background Background
80 day Background Background
73 day Background Background
66 day 0.017 uCi 0.121
59 day 0.09 uCi 0.137
52 day 0.12 uCi 1.67
45 day 1.17 uCi 9.21
38 day 15 uCi 15.94
31 day 78 uCi 24.8
24 day 552 nCi 48.6
17 day 2.9 mCi 217.5
10 day 21.2 mCi 887
Table 3. Self-disposal possibility of the 1,000 mCi “Mo column (Allowable radioactive concentration of column: 10 Bg/g)
Elapsed days. from the Column radiation dose The background, production Dose calibrator .correction The column weight
date of disposal value factor estimation data setting [Bq/g]
94, 87, 80, 73, 0 uCi 0 uCi ouCi -
66 0.017uCi 0.015uCi 0.0015 uCi 55.5
59 0.09 uCi 0.088 uCi 0.094 uCi 296
52 0.12 uCi 0.118 uCi 0.126 uCi 394.7
45 1.17 uCi 1.168 uCi 1.245 pCi 46.1x10°
38 15 uCi 14.99 uCi 15.99 uCi 4.93x10*
31 78 uCi 77.99 uCi 83.15 uCi 2.18x10°
24 552 uCi 551.9 uCi 588.48 uCi 1.81x10°
17 2.9 mCi 2.9mCi 3.09 mCi 9.53x10°
10 21.2 mCi 21.2 mCi 22.60 mCi 8.36x10°
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Table 4. Self-disposal available date of the 1,000 mCi “Mo column

Concentration of

Elapsed days from the date radioactivity in the measured

Additional storage days

for self-disposal allowable The storage period of the column

of disposal column [Bq/g] concentration after disposal the Generator
94, 87, 80, 73, - - -
66 55.5 6 72
59 296 13 72
52 394.7 14 62
45 46.1x10° 23 68
38 4.93x10* 33 71
31 2.18x10° 40 71
24 1.81x10° 47 71
17 9.53x10° 54 71
10 8.36x10° 72 83
Average 71

IV, DISCUSSION
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