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Fig. 1 A spectrum of 23] with 124] and 128] impurities
obtained with a Ge(Li) detector 3 days after
assay date.
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Table 1 Radioactive Impurities in Various Radiopharmaceuticals

Radiopharmaceuticals (activity)

Methods of Production

Radioactive Impurities: activity

99mTcOy-elute (400 mCi)
51Cr, 59Fe, 75Se (100 pCi)

(n, 7) reaction
(n, 7) reaction

134Cs: 2—25 x 10-3uCi
ND*

99mTcOy-elute
(16-105 mCi)

fission product

99Mo: 1.7—18 % 10-2¢Ci
103Ry; 2.3—4.0 X 10-3uCi
1811: 1.4—55 x 10-4pCi
140Ba: 5.0—8.8 x 10-3uCi

131] (50 pCi), 133Xe (12.5 mCi) fission product ND
67Ga (100 pCi) cyclotron ND
81Rb-81mKr (2 mCi) cyclotron 83Rb-83mKr: 2.0 puCi

1111n (200 £Ci) cyclotron
1231 (200 pCi) cyclotron
20171 (6 mCi) cyclotron

114m]p.114]n: 2.7 X 10-2 ¢Ci
1241: 2.0 pCi

125]: 6.5 x 10-2 uCi

126]: 1.4 x10-1 pCi

202T1: 15.9 uCi

*ND: not detectable
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Table 2 Effective absorbed energy data for 83mKr

Mean Number

Mean Energy (MeV) (g-rag; «Ci-hr)

Radiation
Disintegration
Gamma 1 0.049
M int. con. electron (1) 0.692
M2+-3 int. con. electron (1) 0.152
N int. con. electron (71) 0.138
Gamma 2 0.001
K int. con. electron (r2) 0.238
L: int. con. electron (rz) 0.018
L2 int. con. electron (r2) 0.279
Lz int. con. electron (r2) 0.361
M int. con. electron (r2) 0.117
N int. con. electron (72) 0.010
Ka; X ray 0.083
Kaz X ray 0.041
KpB1 X ray 0.018
KBz X ray 0.002
LX ray 0.047
KLL Auger electron 0.069
KLX Auger electron 0.023
KXY Auger electron 0.008
LXY Auger electron 0.895
MXY Auger electron 2.971

0.009 0.001
0.009 0.013
0.009 0.003
0.009 0.003
0.032 —

0.018 0.009
0.030 0.001
0.030 0.018
0.030 0.023
0.032 0.008
0.032 0.001
0.013 0.002
0.013 0.001
0.014 0.001
0.014 —

0.002 —

0.011 0.002
0.012 0.001
0.014 —

0.001 0.002
0.0003 0.002
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Table 3 Effective absorbed energy data for 114m]n

Radiati Mean Number M E - di
adiation Disintearation ean Energy (Me (g-rad]uCi-hr)

Gamma 1 0.033 0.725 0.051
K int. con. electron (71) 0.000 0.699 —
Gamma 2 0.034 0.558 0.040
K int. con. electron (72) 0.000 0.531 —
Gamma 3 0.157 0.190 0.064
K int. con. electron (73) 0.374 0.162 0.129
L, int. con. electron (73) 0.027 0.186 0.011
L. int. con. electron (73) 0.144 0.186 0.057
Ls int. con. electron (y3) 0.113 0.187 0.045
Ka; X ray (EC) 0.02 0.023 0.001
Ka: X ray (EC) 0.01 0.023 —
KB X ray (EC) 0.006 0.026 —
KBz X ray (EC) 0.001 0.027 —
Ka; X ray (IT) 0.20 0.024 0.010
Kaz X ray (IT) 0.10 0.024 0.005
KpBi1 X ray (IT) 0.05 0.027 0.003
KpB: X ray (IT) 0.01 0.028 0.001
LX ray 0.089 0.003 0.001
KLL Auger electron 0.048 0.020 0.002
KLY Auger electron 0.020 0.023 0.001
KXY Auger electron 0.089 0.003 0.001
LXY Auger electron 0.655 0.003 0.004
MXY Auger electron 1.427 0.001 0.002

Table 4 Effective absorbed energy data for 114]n

Mean Number

. di
Radiation —— Mean Energy (MeV) (g-rad/uCi-hr)

Bi-ray 0.979 0.782 1.631
Ba-ray 0.001 0.271 0.001
B+-ray 0.000 0.134 —
Gamma 1 0.001 1.299 0.004
Gamma 2 0.000 0.576 —
Ka; X ray 0.004 0.023 —
Kaz X ray 0.008 0.023 —
KpB:1 X ray 0.002 0.026 —
K32 X ray 0.000 0.027 —
LX ray 0.002 0.004 —
KLL Auger electron 0.002 0.021 —
KLX Auger electron 0.001 0.024 —
KXY Auger electron 0.000 0.028 —
LXY Auger electron 0.017 0.003 —
MXY Auger electron 0.039 0.001 —
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Table 5 Effective absorbed energy data for 202Tl

Mean Number di
Radiation Mean Energy (MeV) (g-rad/gCi-hr)

Disintegration
Gamma 1 0.911 0.440 0.853
K int. con. electron (r1) 0.031 0.354 0.023
L1+L2 int. con. electron (71) 0.009 0.424 0.009
L3 int. con. electron (71) 0.003 0.427 0.002
Gamma 2 0.009 0.520 0.010
K int. con. electron (72) 0.000 0.434 —_
Gamma 3 0.001 0.950 0.001
Ka; X ray 0.23 0.069 0.034
Kaz X ray 0.42 0.071 0.063
KBi1 X ray 0.15 0.080 0.026
KBz X ray 0.04 0.083 0.007
L X ray 0.314 0.011 0.007
KLL Auger electron 0.02 0.058 0.002
KLY Auger electron 0.013 0.068 0.002
KXY Auger electron 0.001 0.079 —_
LXY Auger electron 0.583 0.008 0.010
MXY Auger electron 1.698 0.003 0.011

Table 6 The abosrbed dose to the total body due to the presence of various radiopharmaceuticals
and their radioactive impurities

Effective Total Body Total Body Total Body
Relative Activity Half Life Fdigi Absorbed Dose  Relative Dose
(day) (g-rad/¢Ci-hr) (mrad/uCi)

SImKr 8lmKr ] — 0.23 2.4x10-3 1

83mKr 1.0x 10-3 — 0.09 9.3x10-4 3.9x10-4
111]p 111]n 1 2.7 0.41 0.55 1
(111InCl3) 114m]p.114]n 2.9 X 104 24 2.05 24.3 0.013

1231 1 0.55 0.21 0.057 1
1231 1241 1.0 X 10-2 4.0 1.11 2.19 0.38
(Na 123]) 1251 3.3 x10-4 41.9 0.12 2.48 0.014

126] 7.0 x 10-4 12.1 0.61 3.64 0.045
201 2017] 1 1.9 0.18 0.17 1
(201TICI) 202T] 2.7 x 10-3 3.5 0.42 0.72 0.011
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