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The Health and Safety Laboratory of the U. S. Atomic Energy Commission's 
Idaho merations Office provides a routine invivo whole body counting program 
for the protection of the nezrly 6,000 e+loyees a t  the National Reactor T e s t -  
ing Station i n  ,southeastern Idaho. 
through 1965, 7,134 invivo determinations were made. Foreign ac t iv i ty  has been 
detected 4,625 times on 2,278 individmls including fol1ow-q measurenents made 
on the same inaividuals when significant eqosure hes occurred. 
of kl different raaionuclldes have been detected i n  h m s ,  in addition t o  the 
naturally-occurring potassium& and cesium-137. 
s u e s  have been received inadvertently during the routine pe r fo rmce  of t he i r  
d.uties. 
matter of unlmokm particle-size distribution under uncertain c i r C ~ t a n C e S .  

During the five-year period from 1961 

In  a l l ,  4 t o t a l  
. -  Virtuslly a l l  of the e q o -  

The eqosures have generally occurred from inhzleti.cn of particulate 

Of the 4,625 times that foreign radionuclides have been observed in  h w s ,  
I 

not more than a half dozen hzve involved ac t iv i t ies  greater then about 1 UC- 

I n  p e r h q s  95% of the ceses, the act ivi ty  present w a s  less than 0.1 uC., nost 
of xhich was eliminated within a ve-y few dzys. Since the d n u m  pe-missible 
body burden of w s t  beta-gamL7a emitters i s  several microcuries or greater for 
continuous exposure, such levels are of very l i t t l e  physiological significazce 
TO the host..' As a matter of fact, t o  save the time and expense of reducing the  
complex gam;na spectra either manually or  by a coquter  progam, body burdens 
lower than about 0.1 uc. tire merely recorded qualitatively as being present and 
are not even quantified. Yet, in almost every cEse, because of the extreme 
sens i t iv l ty  of modern instrumentation, we have been able t o  determine the mohP 
of excretion f ronthe  body, the effective fiaE-life of the q e c i f i c  nuclide 
involved, a d  other valudDle i n f o m t i o n  from such minute and physiologically 
insignificent %=tities of radioective materials. 
pe-tic- i qonance  because it has been obtained on actual human beings vnder 
Pr2ct ical  conditions ana consequently i s  much more informative and r e a l i s t i c  
than other ciate of this kind which is  usually obtained by extrapolatim from 
aninal data. 
derived t o  k t e  from OL- routine whole body counting program has bee2 the general 
philoswhy tha t  urinalysis is  grossly inadea-uate as a rou?;ine monitoring tech- 
nique f o r  inte-a21 contamination i n  humzns where inhalation of insoluble par-cicu- 
l a teS  is come-med. Since our eeer ience  has also Indicated tha t  FnhnlatiOn of 
insoluble pzrticulates is  the most l i ke ly  source of contamination t o  be encoun- 
tered mound qera t lng  reactors, routine urinzlysis hE6 been abandoned i n  our 
Ia*DO;.atcl-j 2s e ~ d i t c r i a g  tec-cpr except for  &tendnetion of the organ dose 
f r o =  systemiczlly deposited nucudes or detection of certain specific scluble 
nuclides which ere knrm t o  be absorbed by the bo6y a d  excreted i n  the urine. 
I von&eer h m  mcY longer we w o u l d  have continued using e tec-que for detec- 

This information is  of 

For exangle, one of t he  most importent pieces of information 

t i o n  md assessment of internal conc&nation i n  h-6 t h a t  does not @ve 
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a. . * the  protect ion we had thought i f  instruments and techniques for d i r e c t  measure- 
ment of gamma-emitting nuclides on humans had not  been developed. 

I n  view of t he  s ignif icant  accumulation of very valuable information con- 
cerning t h e  metabolic charac te r i s t ics  of a Large number of radionuclides that 
has been obtained from the  minute quant i t ies  of mater ia ls  received inadvertent ly ,  
deliberate exposure of human volunteers t o  s imi la r  minute q m t i t i e s  o f  rad io-  
a c t i v e  materials under contzoller'  cznditions would permit a marked increase i n  
t h e  rate of accumulation of such fundamentally important b io logica l  b t a .  
Almost every dose calculation that I have ever made, or  have heard others  
describe, has contained an apology o r  a hedge t h a t  the va l id l ty  of the answer 
depended on whether or not cer ta in  assumptions used i n  the calculat ions were 
cor rec t .  
by extrapolation from animal data and t h e i r  v a l i d i t y  i s  cer ta in ly  open t o  ques- 
t i o n  when applied t o  humans. Most of t h e  a c t u a l  human data present ly  avei lsble  
w a s  obtained from evaluation of human accidents  involving intake of radio-  
isotopes.  In  v iew of the  extremely minute quant i t ies .of  materials required and 
t h e  very high sens i t i v i ty  of modern instrumentation f o r  t h e i r  detect ion,  why do 
we continue t o  penalize ourselves wi th  half t r u t h s  and celculat ions t h a t  a t  
times border on the ridiculous when far b e t t e r  data'is available f o r  t h e  t ak ing  
from direct human studies without s ign i f i can t  harm t o  the individual  volunteer? 
Others have a l so  pointed out this need f o r  research programs Involving humans 
t o  provide be t t e r  data than i s  p resen t ly  ava i lab le  f o r  assessment of t he  dose 
received from in te rna l ly  deposited radionuclides (1). 
a "Principle  of Comparability" that it is both log lca l  and prudent t h a t  we 
should be wil l ing t o  place a t  least  as much a t  r i s k  t o  understand t h e  funda- 
mental e f f ec t s  of in te rna l  rad ia t ion  on humans as we do rout ine ly  i n  developing 
a nuclear technology. 
day operation of a reactor should a l s o  be acceptable f o r  s tudies  t o  determine 
the  e f f e c t  of internal. emitters in man. 

In many cases, those assumptions were guesses a t  best ,  o r  were derived 

I would l ike  t o  suggest 

I n  other words, exposures t h a t  a r e  acceptable f o r  day-to- 

The use of human subjects i n  s c i e n t i f i c  experimentation has generated mch  
controversy concerning the e tb i c s  involved, p a r t i c u l e r l y  i n  t h e  medical profes-  
sion. 
p l e s  of good conduct t o  guide them i n  t h e i r  r e l a t ions  with t h e i r  pa t i en t s .  Many 
of these  precepts apply d i r ec t ly  t o  human studies involving rad ioac t iv i ty .  
Though by no mgans the  oldest  of pagan medical oaths, the oath of Hippocrates is 
t h e  b e s t  hnm and the  most enduring. 
t i nue  t o  be used as a profession pledge of e th i c21  behavior. 
Medical Association was founded.in 1847, it adopted the  oath of Hippocrates i n  
i t s  pagan fonn. 
i n  1803 by the  English physician, Thomas Percival .  I n  1947, the f irst  General 
Assembly o f  the WorldMeacal Association appointed a c o a t t e e  t o  draft an 
upriated wording of the Hippocratic oath. After minor changes, this was adopted 
i n  1948 a t  Geneva by the second General A s s e d l y  as t he  "Declarztion of Geneva." 
After World War IS, the Nuremberg Code of-Ethics  i n  Medical Research w a s  f r m e d  
b y  a t a s k  group of the American Medical Association t o  guide t h e  a l l ied  m i l i t a r y  
t r i b u n a l  i n  the prosecution of 23 nazi  physicians accused of b r u t a l  eqe r imen t s  
on p o l i t i c a l  prisoners. 
humn eqerimentat ion i s  concerned. 
which work was s t a r t ed  foLlaring World War I1 w a s  adopted by t h e  Eighteenth 
World Medical Assembly i n  June of 1964 i n  H e l s i n h i ,  Finland, as t h e  Declaration 
of Helsinki. According t o  Dr .  Harry S, Gear, Secretary General of t he  World 
Medical Association, recommendations i n  t h e  Declaration of Helsinki "are offered 
t o  a l l  medical men and t h e i r  colleagues i n  o ther  d i sc ip l ines ,  who undertake 
s c i e n t i f i c  Md c l i n i c a l  inves t iga t ions  involving human beings." 
Delegates of -.the h r i c a n  Medical Association has since endorsed the Declaration 
of Helsinki as an e th i ca l  guide t o  c l i n i c a l  medical invest igat ion.  Representa- 
t i v e s  of the  American Medical Association a r e  cur ren t ly  meeting wi th  mellibers Of 

Throughout much of recorded h i s to ry ,  men of medicine have se t  dam p r i n c i -  

Tradi t iona l  and modernized vers ions con- 
When the  American 

A t  the same t i m e ,  it adopted a code of medical ethics published 

This code is perhaps the  one most f requent ly  quoted where 
Most recent ly ,  another code of e t h i c s  on 

The House of 
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- the  American Federation f o r  Clinical Research a n d  the  American Society f o r  
Cl in ica l  Investigation in an e f f o r t  t o  prepare a modern code of e th i c s  f o r  
human experimentation. 

The Helsinki Declzration out l ines  very s t r i c t  rules f o r  nontherapeutic 
c l i n i c a l  research and seems t o  be pa r t i cu la r ly  pertinen% t o  the type of s tudies  
b e h g  proposed. 
the s.&ject rrist 5e f . U y  infcrc,ei! EZ?~ m s t  give his f r e e  consent, and the 
pa t i en t  must be i n  such m n t a l ,  physical  and l e g a l  s ta te  as t o  be ,able t o  
exercise f u l l y  his power of chcdce. 
b,e witnessed. 
safeguard his own personal i n t e g r i t y  and, a t  any time during the course of 
c l i n i c a l  research, the subject or his guardian should be f ree  t o  withkaw per- 
mission f o r  research t o  be continued. 
teams should discontinue the research if i n  his judgment, it may, i f  continued, 
be harmful to the  individual. The concept of valid informed consent i s  n par- 
t i c u l a r l y  fundamental and inportant  one, ye t  of ten requires  a l e v e l  of know- 
1edgZ and freedom from constraint  that i s  impossible t o  achieve with people 
, tha t  are ill, children, or  those mentally incapable of coqrehendlng the  mean- 
i n g  and consequences of the s c i e n t i f i c  and technical  pr inc ip les  involved. 
I n a b i l i t y  t o  convey the necessary information and understanding does not  i n  
any way lessen  the requirement f o r  valid informed consent. 

The nature, purpose, and r i s k s  must be explained t o  the  subject,  

Consent should be obtained i n  wr i t ing  and 
The investigator must respect the  right of each individual  t o  

The invest igator  or the i n v e s t l p t i n g  

Several items from the  Nuremberg Code would seem t o  be pa r t i cu la r ly  per- 
t i n e n t  t o  om proposed studies. 
t h e  human subject is absolutely essent ia l ."  Item 6 po in t s  out a near ly  se l f -  
evident po in t  of logic  that "The degree of r i s k  t o  be taken should never exceed 
t h a t  determined by the  hmani te r ian  i q o r t a n c e  of t h e  problem t o  be solved by 
the experiment." 
the s c i e n t i s t  in charge must be prepared t o  terminate the  experiment a t  any 
stage, . . . .I1 

The first item says "The voluntary consent of 

Item 10 says 19 part  "During the course of t he  experiment, 

The o f f i c i a l  posi t ion of t h e  United Kingdom has been great ly  c l a r i f i e d  
recent ly  by a statement of t h e i r  Meatal Research Council i n  t h e i r  annual 
report f o r  1962 and 1963. 
gations i n  general but is  d i r ec t ly  aFplicable t o  work wi th  radiat.ion and radlo- 
act-ive m'ccr ia ls .  
both in procedures contributing t o  t he  benef i t  of t he  inaividual  and, more 
specially,  i n  procedures In which t h e  individuzl  concerned does not benef i t  
d i r ec t ly  from the investigation. 
obtaining t h e  individuel 's  t rue  consent, by which i s  mspznt ."consent f r e s l y  
given u i t h  p r q e r  understulding of t h e  nature and consequences of what i s  
proposed." 
endorsed t h e  concept of invest igat ions involving volunteers, and concluSes 
t h a t ,  "After adeo_uate q l a n a t i o n ,  the consent or' an adult of sound mind and 
widerstanding can be r e l i ed  q o n  t o  be t r u e  consent." 
t h e  respons ib i l i ty  on the pro?essions, on the  heads of inves t iga t ing  depart- 
ments, urd on individuzl invest igators ,  to ensure thet the  conciuct of a l l  these 
inves t iga t ions  i s  irreproachable. 
q e r i m e n t  should be coxiucted only by  technica l ly  qua l i f ied  persons exercis ing 
t h e  highest degree of skill and care  throughout a l l  stages of the experiment, 
and t k u t  no w e r i m a t  should be conducted where the re  i s  any reason t o  bel ieve 
tha t  ser ious  injury o r  death would occur a re  impUci t  in a l l  of t h e  codes of 
e t h i c a l  conduct . 

The statement deals pr imari ly  with medical i nves t i -  

The council e q h a s i z e s  the  i q o r t a n c e  of proper S a f e w a s  

Again, par t i cu la r  i q o r t a n c e  is atttiched t o  

Provided tbt these safeguards a r e  ensured, t he  council clearly 

They fu r the r  e q b s i z e  

. 
The more obvious rea_uirements that t h e  

One of the  greatest  re tarding influences on t h e  accumulation of h u m  data 
has been t n e  feel ing,  per t icu ler ly  preva len t  i n  some- of the earlier cod?s, that 
eQerimentation must no% be cer r ied  out  on human subjec ts  unless t h e  subjact 
himself e q e c t s  t o  benezit. 
research Ki th  professio3el care, t h e  object ive being t h e  acquis i t iqn of new 

For exanple, t h e  doctor can combine c l i n i c e l  

-3- 



I .  .. 
medical knmledge, only t o  the  extent  that c l i n i c a l  research is j u s t i f i e d  by 
i t .s  ther ipeut ic  value for  the  pa t ien t .  Not only i s  this  contrary t o  t h e  spirit 
of s ac r i f i ce  for  the good of ones' fe l lov  man 60 prevalerit i n  a m y  parts of the  
vorld bu t  i s  to t a l ly  u n r e a l i s t i c  and undesirable when governed by sound e t h i c a l  
and moral principles. 
of bo th  the Nuremberg Code ana t h e  Declaration of Helsinki but  we subnit  t h a t  it 
i s  e n t i r e l y  appropriate f o r  human subjects t o  accept small r i s k s  to thenselves 
t o  ?le12 6evelop in fo rza t im  t h a t  Ki l l  be of value t o  others.  
when the  subject himself does not  stand t o  bene f i t  by the experiment being per- 
formed, t h e  internal  dose permit ted shal l  no t  exceed t h e  occupational exposure 
permitted workers i n  the atomic energy industry,  as Wecif ied  i n  !title 10 Part 
20 of the  Code of Federal Regulations f o r  l i censees  and i n  AEC Manual Chapter 
0524 f o r  AEC and Contractor personnel. 

The proposed guide l i n e s  acknowledge and accept the spirit 

Specif ical ly ,  

, .  . .. . 

The pertinent values are 3 rem per  quarter o r  5 rem p e r  year for  the  whole 
body or 10 rem per quarter and 30 rem per year for t h e  thyroid.  
of s implici ty  and t o  eliminate t h e  need f o r  f a c t u a l  in fomat ion  concerning which 
organ id c r i t i ca l ,  which may i t se l f  be the  p r i n c i p l e  reason f o r  t h e  experiment, 
t h e  higher levels permitted f o r  s ing le  organs o ther  than t h e  thyroid a r e  not  
permit ted a t  present and t h e  dose received is considered t o  be t o  the  whole 
body. Although the 3 rem per quarter for whole body may be averaged over 13 
weeks, the basic u n i t  p r q o s e d  f o r  a s ingle  q o s u r e  i s  0.3 r e m  f o r  t h e  first 
week, a value only slightly larger than t h e  average value of 0.23 rem permit ted 
f o r  each of 13 consecutive weeks. 
t o  produce a dose of 0.3 r e m p e r  week t o  t h e  c r i t i ca l  orgm from a s ingle  
e q o s u r e  has been published (2) and i s  most he lpfu l  and convenient i n  determin- 
i n g  t h e  maxLmm permissible dose t o  be used as w e l l  as f o r  administrative check- 
ing. Another s ignif icant  p o i n t  i n  this connection i s  t h a t  these values end the 
e w a t i o n s  from which they  w e r e  calculated have been prepared by a well known 
author i ty  i n  the f i e l d  of i n t e r n a l  dosimetry, have been published i n  the open 
l i t e r a t u r e  and ere  easily available t o  others.  
P e e r  e n t i t l e d  "Radiation Doses from Administered Radio Nuclides" i s  a l s o  very  
useful (3). 
final calculations of dose must r e f l e c t  t h e  most recent  methods and information 
recommended by the r'ederal Radiation Council and t h e  In te rna t iona l  Comaission 
on Radiological Protection. 

For the  sake 

An extensive t a b l e  of a c t i v i t i e s  required 

Another s imi la r  and more recent  

Hmever, published information tends t o  become o u t k t e d  and a l l  

a .  . T '- <- i 

One of the  s ign i f icant  differences between doses administered from ex te rna l  -. . - - 
or  i n t e r n a l  sources i s  t h e  i n a b i l i t y  t o  terminate the  la t ter  on demand by removal 
of t h e  source. Both coIIII11on prudence and most of the  medical codes-suggest t h a t  
t h e  long-term tiose commitment should be r e s t r i c t e d  t o  pernit e i t h e r  the  e q e r i -  
menter o r  the volunteer t o  reconsider his decis ion t o  continue the  t e s t .  Con- 
sequently,  l imitations are i q o s e d  on t he  e f f e c t i v e  half  lives that can be 
e q l o y e d  a t  a given level of activity so that more than one q p o r t u n i t y  i s  
presented t o  stqp the  experiment before even 8 1-yeer 's  maximum permissible 
dose vi11 have been cornnitted irrevocably.. 

A summary of the maximum permissible in take  for a s ingle  exposure as a 
funct ion of half l i f e  and dose received i s  a v e n  in Table I. 
t h e  half l i f e  is l e s s  than t h a t  sham i n  %he t ab l e ,  t h e  dose received will a l so .  
be less then that shown. 

Obviously, when 

Specif ic  guide l i n e s  are as f o l l o i s :  

1. Tne quantity of radioact ive nucUdes t o  be..taken i n  a s ingle  day shall not 
exceed that required t o  de l iver  a dose t o  t h e  c r i t i c a l  organ of 0.3  r e m  for 
t h e  first week a f t e r  eqosure  BS a v e n  i n  columns 5 and 8 of t h e  publ ished 
t a b l e  (2), f o r  ingestion and inhalat ion,  respect ively.  These values have 
been chosen t o  permit i n t eg ra t ion  of t h e  dose received over 8 t i m e  pe r lod  
of one week. 
latest infomat ion  avkilable . m e r e  necessary, t he  values u t  be updated to reflect  t h e  
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2. !Be maximun leve l  of C.3 rem i n  the first 
radionuclides having 3n e f f ec t iv t  half l i f e  i n  the  c r i t i c a l  organ shorter 
than 18 days so that thc  dose w i l l  not exceed t.he second limitation of 
1.25 rem i n  thP first quart,er. The dose of 5 rem per year permitted by 
lsEc Manual Chapter 0524 i s  permitted but only for four separate t e s t s  BO 
t h a t  the 6ose can be terminated within a reasonable length cf ti= (one 
qua-ter) i f  e i ther  t he  subject  or  experimenter should so  decide. Th i s  
l imi ta t ion  a l so  ensures t h t  the to'xil i n t eg ra t ed  dDse w i l l  not exceed 
approximately 5 rem f o r  a maximum of four tests p e r  year. 

week m y  be U G ? ~  only v i t h  

I .  , 

. 

.3* Nuclides with effect ive half l i v e s  longer than 18 days can 3e  use3 
provided the quznt i t ies  are reduced t o  l i m i t  the  long-term commitment. 
Nuclides with e f fec t ive  half l i v e s  i n  excess of one year a r e  not  exiqloyed 
i n  m y  case. 
t h e  values glven i n  the  published table (2) are reduced by  t h e  factctr 4.3 
s o  t h a t  the dose per  year w i l l  not exceed 1.25 r e m .  
per year are permitted t o  r e s t r i c t  th?  yea r ly  dose t o  5 re?n and the  t o t a l  
integrated i n f i n i t y  dose t o  only s l i g h t l y  more. For nuclides with half  
lives of 13 weeks q t o  oce year, on ly  one-tenth t h e  quant i ty  mentioned 
i n  t h e  tab le  i s  permitted p e r  test  and only one t e s t  is permitted p e r  
year t o  keep t he  dose f o r  t he  f i r s t  year down t o  about 1 r e m  and t h e  t o t a l  
i n f i n i t y  dose dam t o  about 2 rem. Use of nucl ides  with half Uves i n  
excess of one year is  not l i k e l y  t o  be necessary and i s  undesirable 
because of i n a b i l i t y  t o  terminate the  exposure within a reasonable length 
of t i m e .  

With nuclides having half l ives from 18 days q t o  13 weeks, 

Again, four tests 

4. Nuclides fo r  which t h e  thyroid ia t h e  c r i t i ca l  organ can be used i n  
quant i t ies  three times t h a t  specif ied i n  the table as permitted by AEC 
M e n u 1  Chapter 0524. 
for "other organs" can be u t i l i z e d  i f  t h e  c r i t i c a l  organ i s  lnuwn with 
some assurance, 
for the whole body. 

Corresponding increases  permitted by Manual Chapter 

Otherwise, t h e  dose should be  l imi t ed  t o  t h a t  permitted 

5. If the  source i s  encapsulated in polyethylene tubing o r  other  iwgervious 
mater ia l  t h a t  will not be released in the body end w i l l  be eliminated i n  
about 24 hours, t he  msximum a c t i v i t y  used and t h e  number clf e-eriments 
performed can be adjusted such t h a t  t h e  dose received does not exceed 0.3 
r e m  per  %reek or 5 rem per year t o  that  part of t h e  gas t ro in tes t ina l  (G.1.) 
t r a c t  deemed t o  be the c r i t i c a l  organ. As poin ted  out in t he  fo3tnote t o  
t h e  t ab le  i n  reference 2, t hc  values given i n  columns 4 and 7 f o r  a dose 
r a t e  of 0.043 rem pe r  day may be considered as m s r A m  permissible values 
f o r  continuous exposure when the  G.I. t r a c t  i s  the c r i t i c a l  t i s sue .  
Consequently, e i t h e r  a s ingle  eqerimzrit  at  7 times this value or  7 
eqeriments  a t  this value could be yerformed each week. 
s t rength  i s  suf f ic ien t ly  high or t h e  nucl ides  su f f i c i en t ly  long l i ved  t o  
cons t i tu te  any s igni f icant  hazzrd t o  o thers  if t h e  capsule should be 
opsned, the source w i l l  be recovered and properly disposed of a f t e r  
termination of the  study. 

I f  the  sGurce 

6 .  Chelriczl t ox ic i ty  is t o  be considered s p e c i f i c d l y  i n  each case, m b  w i l l  
bec0n.E a l imit ing fac tor  when %h% threshold  l i m i t  is reached. 
a solut ion of methyl iodide containing rad ioac t ive  iodine t r a c e r  could be 
more tox ic  chemically than rad iochmica l ly  i f  t h e  q e c i f i c  a c t i v i t y  were 
suf f ic ien t ly  low. 
a c t i v i t y  being administered m u s t  be e s t ab l i shed  beyond question. 

For example, 

Both t h e  chemical and radiochemical p u r i t y  of t he  

Since m a y  volunteers w i l l  I n e e t a b l y  be obtained from OUT Om sub- 
ordinz tes ,  we nust be pe r t i cu la r ly  ca re fu l  t o  avoid my suggesticn of coercion 
or mendatmy pert ic ipat lon as a condi-ticn of eqloyment. 
not even be distributed f o r  signature until t h e  p o t e n t i a l  vo1mtEe.r has been 

Consent f o r m  may 



1 

contacted, t h e  ewerbent ,  t o  be undertaken thornughly erplained on3 his consent 
freely given. 
philosophy of human studies being c v r i e d  out  i n  a given la5oratory nus t  have 
been discussed openly with and concurred i n  by the  l o c a l  medical authorities 
without t h e  s l igh tes t  suggestion of attempted subterfuge. 
experiment m i s t  be approved by at least  tm reputable s c i e n t i s t s  t r i th  administra- 
t ive  r e spons ib i l i t i e s  and au thor i ty  i n  the  organization, one cf whom nust be a 
medical officer,  and msst 3f: c a r r i e d  oiit qenly by t h e  ewerimenters  ac t ing  as a 
group r a t h e r  than any single ind iv idua l  going it alone. 
Chief of t h e  Medical Branch approves t h e  medical qua l i f ica t ions  of t h e  volunteer 
g d  assures  t h a t  all necessary medsical aspect.s of t he  proposal have been reviewed 
adequately. 
from t he  standpoint of chemical and radiological  t o x i c i t i e s .  After t he  study has 
been corqleted the radiation exposure data is entered on t h e  consent form and 
f i l e d  i n  t h e  individuals medical record. 

, Simi la ly ,  t o  amid any adverse publ ic  reac?;ior., the gennrnl 

Each spec i f i c  

I n  our laboratcry, the  

The Chief of t h e  Analyt ical  Chemistry Branch approves the  project 

The above guide Unes reflect the maxirmun quantity of radioact ive materials 
t h a t  can be used onlywith good and su f f i c i en t  j u s t i f i c a t i o n  and are thovght t o  
be r e l a t i v e l y  conservative. Even so, as a general philosophy, the  actual quan- 
t i t y  to be used i n  any giyen experiment shall not exceed t h e  smallest quant i ty  
necessary to achieve the intended results. 
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1.15 
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1.15 2 . 3  2.3 
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SUMMAKd or' SI'Cmy 

.Description a d  Purpose 

uc.; C r i t i c a l  
nuclide ; B u e n t i t Y  uc.; Guide V a l u e  

organ j E i e c t i v e  haLg l i fe  days; C b d C S l  f o m  
> 

Chemical t & c i t y  ; P?xysical form j Route . 
Iovest igator  Date 

do hereby acbmledge  that: (1) I trave I* 
volunteered to par t ic ipa te  personally i n  a sc i en t i f i c  invest igat ion promoted by 
and f o r  t h e  U. S. Atomic Beray C G d S S i C I Z ;  (2) I mderstand that the  stuay requires  DE t o  take internally a small quantity of a radio- isotope that has been 

determined by the  investigator and conftmed by a revim c o d t t e e  t o  be less 
than the  radiat ion guide limits permitted by AESM 0524 f o r  occupational exposure; 
(3)  I understmd that expert opinim regards the radiat ion exposures approved for 
this study t o  be so law that no h a r d u l  e f f ec t s  e re  expected; (4)  I have read the 
descr ipt ion of the proposed study above and have been given q l e  opportunity t o  
discuss  and/or c l a r i ~ y  my q-xstioas that I m i g h t  have conserning it; ( 5 )  I have 
been informed end assured by my admbis t r a t ive  s q e r i o r s  t h a t  par t ic ip3t ion  in 
this &tidy  i s  not in ssy vay a coadition of enploynent, arid t h a t  I may refuse t o  
pa r t i c ipa t e ,  cr t o  xithdraw my consent a t  ary ti= during the  course o f  the  study, 
without incurr ing any adverse react ion t o  the n o d  c ~ u r s e  of e w l o p e n t ;  and 
( 6 )  I understand that a docunented record of these stu.d.i.es vi11 be on f i l e  in the 
LD Health end Ssfety  Division as p m t  of my o c c u p a t l c d  e q o s u r e  and/or medlcsl 

t . .  

record. 

Signature of VoluntePr Date Siguatme o f  Witness 

l?EYIEW A i  AFPROVAL 
Date Chiefp Anal3%icsl Chemistry Branch 

C h i e f ,  Medical Branch Date 

Rem. 
Date of A M n i s t r a t i o n  Study Completed . ' .  Actual \ Dose 

Date Investigator 

0023589 
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SUMMAKg OF s m  Identification no. ' ' 

.Description and Purpose 
* 

UC.; Grtide value uc.; C r i t i c a l  Nuclide . ; Buantitjr 

; Route 
Chemical t d s i t y  ; Physical form . 

&yesti  gat or  Date 

V'OLLWrn CONSENT - 

t 
do hereby 8,chmledge that: (1) I b v e  

vo lwtee red  to part ic lpste  p e r s o d l y  in a s c i e n t i f i c  Fnvestigation promoted by - 
and for  the U. S. Atonic Energy Conrmissicn; (2) I mderstand that the  study 
requlres m5! t o  take internal ly  a small quantity of a radioisotope that has been 
d e t e d s e d  by the investigator and confbmed by a rev iew  committee t o  be less 
thm the  radis t ion guide limits permitted by AESM 0524 for o c c q a t i o n a l  w o s u r e ;  
(3) I understand that expert opinion regards the  radiat ion exposures approved fo r  
this study t o  be so l m  that no hssm-413. e f f e c t s  a r e  expected) (4) I have read the  
descr ipt ion of the prcnosed study above and hsve been given -le opportunity t o  
discuss  and/or c1ari.e any qaestiom that I m ~ g h t  k v e  concerning it; (5) I have 
been iBgomzed and sssured by my a w s t r a t i v e  supriors tbt par t i c ipa t ion  i n  
this Etudy is not in bay way a coztdition of e n q l o p n t ,  md that I may refuse t o  
pa r t i c ipa t e ,  or t o  xithdraw my consent a t  ary ti= aurin3 the  course of the study, 
without incurr ing any adverse react ion t o  the course of my enployment; and 
(6) I understand that a d o c m n t e d  record of these studies will be on f i l e  in t he  
9) Health and Ssfety M a s i o n  as part of my occupat icml exposure esd/or medicsl 

. .  . .  1 s  

record. 

Signature of Volunteer B t e  Signatme of Witness 

RlBlm AND APPROJ~AL 
Chief, Analytical Chemistry Branch Date 

Chief, Medical Branch Date 

. . 


