
A t  t he  f i rs t  committee meeting on the  143Pm metabolism study three items 

of information were requested. I have provided t h i s  information below: 

I. Are there  any other promethium isotopes t h a t  would be be t t e r  t h m  
the 14%n and U P m  mixture? 

:*lass No . H e l  f -L i f  e Usefulness 
1L1 22 min. he l f - l i fe  too short  

112 34 sec. 
3-43 265 days good 
3-44 400 days good IJ 
145 18 years ha l f - l i f e  too long - gzma energies too 1 v 
146 710 days csnnot bc m&de without contaminates with f45Pmor 
u 7  
148 41 days could be used but ha l f - l i fe  i s  a l i t t l e  short  - be 

e n i t t  . 

2.5 years Beta emitter - no gmya - h d f - l i f e  too long 

53 hrs. 
2.7 hrs. 

25 hrs. 
6 min. 
5.5 min. 
2.5 min. 

u 9  
150 
1 5 1  
152 
153 
154 

ha l f - l i f e  too short  

The only adequate isotopes ssem t o  be '43~m or  lw'p,. pm-148 

could possibly be used but it o f fe r s  no adver,tage over the other two. 

11. Li tera ture  ?.eview of the  I4et.abolism of An 

The only l i t e r a t u r e  c i ted i n  the  I.Z.3.P. f o r  t he  metabolic parcT1eters of Fm 

and 211 other rEre ezr ths  i s  211 z r t i c l e  by Hmil ton e t . a l .  on the  metebolisrn of 

the lznthmons in the  r a t  (1955)") a d  a personal commicz t ion  from J. G, Henilton 

t o  K. Z. Piorgm (1956). The animals used i n  past  metzbolic s tud ies  of Pm hsve been 

rats except fo r  the min i twe  

CZI 
c) 
c.2 
J.3 
ua 
Q - and dog(3) experiments a t  Hanford. 

Ekman e t .a l .  (1961)(4) found t h a t  Pm d y i n i s t e r e d  as chloride both intravenously 

and t o  r a t  serum in-vi t ro  was zbsorbed by the blood proteins  (a lbmine)  within f i v e  

minutes. G r a ~ a ( ~ )  zgrees and says t h a t  r a r e  eer ths  injected 2s the  chloride w i l l  



hydrolize a t  the pH l e v e l  of  blood and be chelated by the  blood proteins. 

(1962)(6) found t h a t  Pm injected intravenously 8s t he  c i t r z t e  did not  combine with 

blood proteins  but w 2 s  transported as nietel c i t r a t e  complexes i n  the  serum. 

invest igators  report  values fo r  uptzke by ingestion t h z t  Ere a l l  l e s s  thzn 0.5%. 

Considering a l l  t h e  avai lable  da ta  it zppears t h a t  once the Pm i s  hbsorbed most of 

it (-80%) goes t o  the  l i v e r  and skeleton regsrdless of  whether it wes given by 

inject ion,  inhaletion, o r  ingestion w;d regmdless  o f  whether it i s  in  the chloride, 

c i t r e t e ,  o r  perchlorate form. The fiznford swine and dog r e s u l t s  show no s igni f icant  

difference i n  the  percentage of Pm i n  the  l i v e r  end bone a t  10, 30, and 55 days 

a f t e r  administration. 

give l e s s  trouble with deposition a t  t he  s i t e  of  in jec t ion  thsn do inject ions of  

t he  chloride only. 

Gensicke 

Several 

Inject ions of  h c i t r a t e  o r  a mixture of chloride end c i t r e t e  
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111. Detailed Frocedure 

Kote: Pm-143 2s used here includes t h e  143Pn m d  mixture t h s t  we 
have. 

In pest ion Experiment 

1. Two volunteers ob 'ned by IIOHF w i l l  o r a l l y  consume a known q u m t i t y  
(about 1 pCi)  of '"m under the d i rec t ion  o f  HOHF physicians. 

2. During the  passage through the G.I. t r a c t  the subject w i l l  be measured 
with a whole body counter. 

3lood samples w i l l  be taken and analyzed atvar ious in te rva ls  a f t e r  
ingestion. 
i n  the  first few. 

All urine End f ece l  saiples  w i l l  be col lected end anzlyzed u n t i l  l43Pm 
i s  no longer detects;ble. 

3. 
The number of smples  t&en w i l l  depend on the concentration 

4. 

5. After the G . I .  t r a c t  25 been cleared attempts w i l l  be made t o  
measure the  absorbed '43F?n especial ly  in t h e  l i ve r .  

6 .  Depending on the informetion obtained from the  ebove s teps  addi t ional  
volunteers mzy be studied i n  s imilar  experiments. 
very low as i s  expected, i t  may be desireable  t o  administer a la rger  
quantity o f  143P, with the addi t ionel  approval of  t h e  committee. 
request f o r  any such action would be submitted t o  t he  review committee. 

If the  uptake i s  

A 

Inject ion Experiment 

1. Six volunteers obtained by HOH 

at  a pH of 3 +, .5 prepared a d  anelyzei by the Abbott Radiopharmaceutical 
Company, North Chicago, I l l i n o i s .  
concentration and pu r i ty  will be made by Ekttelle-Uorthwest. 

w i l l  be injected by physicians of HOHF 
with not more than 0.1 pCi of E43 P ~ G  C1 i n  a s ter i le  sa l ine  solution 

A fur ther  check o f  t h e  radiochemical 

2. Blood s m p l e s  w i l l  be taken by HOHF and anzlyzed by PI& a t  vmious 
in te rva ls  after injection. 

3. A l l  urine and f eca l  excretion w i l l  be col lected and analyzed f o r  a 
1 week period a f t e r  inject ion and then f o r  21, hour periods at various 
in te rva ls  f o r  one year a f t e r  injection. 

4. Periodic whole body coimts, whole body scans, aid counts on spec i f ic  
o r g a s  w i l l  be made z t  varying in te rva ls  fo r  abol*lt one year a f t e r  
injection. 

Ha-IF personnel w i l l  r e c r u i t  and h i r e  volunteers, administer the isotopes, draw 

blood sanples, obtain t h e  urine and f e c s l  s m p l e s  and schedule the  volunteers for  

i n  vivo 

smples 

-- 

0 

counting. Bzttelle-Xorthwest personnel w i l l  arralyze the blood 2nd excretion 

and perform the in vivo counting z t  f z c i l i t i e s  located i n  the  303 end 700 areas 
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Inhalation Exper b e n t  

Since t h i s  experiment is more d i f f i c u l t  and w i l l  be done a f t e r  the  ingestion 

m d  injectioii  experiments, znd since the r e su l t s  o f  these f i rs t  two w i l l  influence 

the procedure of the inhalat ion study, I suggest we dslzy the  approval fo r  t h i s  

phrt  of t he  experiment u n t i l  a l a t e r  date. 

H. E. Palmer 
Senior Research Sc ien t i s t  
Radiological Chemistry Unit 
Rediological Sciences Section 
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CC: R. S. Paul  
J. J. Fuquey 
J. 14. Nielsen 
R. W. Perkins 
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