











































































































36 REPORT OF COMMITTEE TWO

which represents only the biological elimination of the radionuclide because experi-
ments determining the best values for 4 and 7 are generally of short duration as
compared to the radioactive half-life of the radionuclides here considered {Sr, Ra,
Pu and U); thus, including radioactive decay

dR/dt = — ; R(t) — NR(}) (58)

where X" is the radioactive decay constant of the radionuclide in days.
The integral of this equation with R(1) = 4 readily is found to be

R(t) =Atme N¢-D > 1] (59)
Hence, if the radionuclide is undergoing appreciable radioactive decay while it is

being eliminated from the body according to a power function, the body burden
under the same conditions as before is given by

T T
g=a Aflj (T — ) "eVT~—-1=gq Aflju-” e~A"¢-1) dy uc (60)
0 ]
or
(MPC), = 9T pc/cm? 61)
6.9 x 108 Afl_[ e~ A1) gy
0
and

(MPC),, = = g pc/cm? (62)
750 Aflj‘u-" e—ATE-1) gy

[}

This integral may be evaluated with the help of a table of the incomplete
v-function. 4%

In case the radionuclide has daughters which st be taken into account, the
power function estimate of elimination still may be applied. In principle, the daughter
elements might be eliminated at rates quite different from those of the parent,
i.e. the constant n may be different for different elements of the chain. In such
cases the value of » would vary from element to element in the chain. The formulas
for this case would be similar to those given above.

For example, in the case of Ra?2?® it scems desirable to consider the elements of a
chain. Because all these elements are held very tenaciously in the body, the daughter
elements with radioactive half-lives of a few hours or days may be considered to
decay immediately and thus only the case of a chain of two radionuclides is discussed.
Also the same value of 7 is assumed for each of these radionuclides.
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Committee in making their final decision, they are not to be considered as
recommended values. Thev are listed to indicate that the Committee has considered
carefully this method of estimation and to stimulate research concerning the inter-
pretation and validity of this model. The presentation of the biological data in
Table 12 on the basis of the exponential model is in large part dictated by the desire
to give a unified and economical presentation of the material.
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