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EFFECTIVE ABSORBED ENERGIES

Abstract: This report provides the  "effective absorbed energies" for
14 radionuclides commonly used in nuclear medicine.

The average radiation dose, 5, to the whole body or a specific organ from a
radionuclide in the body may be calculated by using the equations suggested
by the Society of Nuclear Medicine's Internal Radiation Dose (MIRD)
Committee (1):

Diteey = my 281 %is)

where A = cumulated activity (uCi~hr)

m = mass (g)

>
"

equilibrium dose constant for type i radiation
(g-rad/ Ci-hr)

¢ absorbed fracfion for typé i radiation

subscript t -- indicates target organ
subscript s -- indicates source organ

Ao,

The summed terms, £ i"i (t«s) are called the "effective absorbed energy" and
have a specific value for each radionuclide and target-source combination.

We have calculated this value for 14 radionuclides commonly used in nuclear
medicine (Table 1) by using several target-source organ combinations. The
organs were selected because of their tendency to contain high concentrations
of the radionuclide or their radiosensitivity. The equilibrium dose constant
(A) was obtained for each radiation from either MIRD pamphlet No. 4 or No. 6
(3, 4). Most values of ¢ for penetrating radiation were obtained by inter-
polating tabulated values prepared by the MIRD Committee (2). When absorbed
fractions were not available, we calculated the value by using the reciprocity
principle which states that the ratio of absorbed fractions is equal to the
ratio of the organ masses:

® (tes) ok
¢(s+t) B

Tables 2-15 provide the "effective absorbed fraction" for the 14 radio-
nuclides listed in Table 1.
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TABLE |. RADIONUCLIDES

CARBON-11
FLUORINE-18
IRON-59
COBALT-57
COBALT-60
GALLTUM-67
SELENTUM-75
STRONTIUM-85
TECHNETTUM-99m
INDIUM-111 |
IODINE-125
TODINE-131
XENON-133

YTTERBIUM-169
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