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At the first committee meeting on the 3Pm metebolism study three items

of information were requested. I have provided this information below:

I. Are there any other promethium isotopes that would be better than
the 14°Pm and 144Pm mixture?
idass No, Helf-Life Usefulness
2 141 22 min, helf-1life too short
g 142 34 sec,
v 143 265 days good
2 144 400 deys good
) 145 18 years half-life too long - gamme energies too lizs 1
352: 146 710 days cannot be mede without conteminates with Pm or
R 147 2.5 years Beta emitter - no gemma - helf-life too long
m 148 41 days could be used but half-life is a little short - be.
Y 149 53  hrs, emitt.
u ‘c'\ 150 2.7 hrS.
o 151 28  hrs, half-life too short
QP 152 6 min,
© g 153 5.5 min,
Q@ 154 2.5 min,
The only adequate isotopes seem to be lABPm or 144Pm. Pm-148

could possibly be used but it offers no adventage over the other two.

II. Literature Review of the Metebolism of Pm

The only literature cited in the I.C.R.P. for the metabolic parameters of Pm
and 211 other rare earths is an article by Hamilton et,al. on the metzbolism of
(1)

the lanthenons in the rat (1955) and & personal communicetion from J, G. Hemilton

to K. Z. Morgen (1956). The animals used in past metebolic studies of Pm have been
rets except for the miniture swine(z) and dog(B) experiments at Hanford,
Ekman et.al, (1961)(4) found that Pm administered as chloride both intravenously

and to rat serum in-vitro wes zbsorbed by the blood proteins (albumine) within five

minutes, Graca(S) agrees and says that rare ezrths injected es the chloride will
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hydrolize at the pH level of blood and be chelated by the blood proteins, Gensicke
6

(1962)( ) found that Pm injected intravenously as the citrate did not combine with

blood proteins but was transported as metel citrate complexes in the serum, Several

investigators report values for upteke by ingestion that are all less then 0.5%.

- Considering all the available data it eppears that once the Pm is absorbed most of

it (~80%) goes to the liver and skeleton regardless of whether it wes given by
injection, inhaletion, or ingestion and regerdless of whether it is in the chloride,
citrate, or perchlorate form, The Hanford swine and dog resulis show no significant
difference in the percentage of Pm in the liver eand bone at 10, 30, and 55 days
after administration., Injections of Pm citrate or a mixture of chloride and citrate

give less trouble with deposition at the site of injection than do injections of

the chloride only.
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III, Detailed Frocedure

Note: Pm-143bas used here includes the lABPm and 144Pm mixture thet we
have,

Ingestion Experiment

1, Two volunteers obﬁ'ned by HOHF will orally consume a known quentity
(about 1 pCi) of ~*’Pm under the direction of HOHF physicians,

2. During the passage through the G.I. tract the subject will be measured
with 2 whole body counter.

3, Blood samples will be taken and anelyzed atvarious intervals after
ingestion, The number of samples teken will depend on the concentration
in the first few, :

4. A1l urine snd fecel samples will be collected and enzlyzed until 143py
is no longer detectable.

5. After the G,I1. tract Eas been cleared attempts will be made to
measure the absorbed 43pp especially in the liver,

6. Depending on the informetion obtained from the above steps additional
volunteers may be studied in similar experiments. If the uptake is
very low as is expected, it may be desireable to administer a larger
quantity of 143Pm with the edditionel approval of the committee. A
request for any such action would be submitted to the review committee.

Injection Experiment

1. Six volunteers obtained by HOH{ will be injected by physicians of HOHF
with not more than 0.1 pCi of 43Pm Cl, in a sterile saline solution
at a pH of 3 £ ,5 prepared and analyzeg by the Abbott Radiopharmaceuticel
Company, North Chicago, Illinois, A further check of the radiochemical
concentration and purity will be made by Battelle-Northwest.

2. Blood samples will be taken by HOHF and anzlyzed by PNL at various
intervals after injection.

3. All urine and fecal excretion will be collected and analyzed for a
1 week period after injection and then for 24 hour periods at various
intervals for one year after injectiion,

L. Periodic whole body counts, whole body scans, and counts on specific
organs will be made at varying intervals for about one year after
injection,

HOHF personnel will recruit and hire volunteers, administer the isotopes, draw
blood samples, obtein the urine and fecal semples and schedule the volunteers for

in vivo counting. Battelle-Northwest personnel will analyze the blood and excretion

semples and perform the in vivo counting at facilities located in the 300 and 700 areas
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Inhalation.Experiment

Since this experiment is more difficult and will be done after the ingestion
end injection experiments, and since the results of these first two will influence
the procedure of the inhalation study, I suggest we delay the approval for this

part of the experiment until a later date,

H, E. Pelmer

Senior Research Scientist
Rediologicel Chemistry Unit
Rediological Sciences Section

HE Palmer:hg

ce: R. S, Paul
J. J. Fugquey
J. M, Nielsen
R, W. Perkins
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