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G.P.O. B O X  5067 
S A N  JUAN. PUERTO AlCO 00936 

DEPARTMENT OF PEDIATRICS 

January 19, 1976 

Dr. Aldo E.  Lanaro 
Director, Nuclear  Medicine Division 
Puerto Rico Nuclear  Center 

Dear doctor La-naro: 

I have revised the grant appl icat ion Study of B & E+ Half Life in Pediotric Nuclear 
Medicine which involves evaluation of the biological and  effect ive half l ife of differekt 
radionuclides in all of our pat ient  who must undergo such tests. 

A correlation between results of the  tests and  the  presence or abscence of pathology 
in the selected children will be made. I see this os on act ivi ty  which involves no in- 
creased hazards to  the  patients and  one which will provide important d a t a .  I will be 
pleased to collaborate with you in  the study. Enclosed are our departamental guidelines 
for collaborative research projects which I understand from our  verbal communication 
meet no objections from you. 

. I a m  looking forward to  increasingly fruitful collaborative efforts between our re- 
spective institutions. 

S i n c y e j y  yours, 

/,/ Departdent  of Pediatrics 
t 

JES/vv 

Enclosures 
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Addwss reply l o :  Purrto R i m  Nicrlror Ctnlcr. Coporra Heights Slalioi l .  Sori Juan. P. K., 00995 
C o b k  h’urfeur. l ’ w r l o  Kic-o 

May 11, 1976 

Mr.Joseph A. Lenhard, Director 
Research and Technical Support Division 
Oak Ridge Operations Office 
U.S . Energy Research & Development Adm. 
P. 0. BoxE 
Oak Ridge, Tennessee 37830 

Dear Mr. Lenhard: 

Enclosed for review and determination of programmatic interest 
by ERDA, are four copies of a Grant Application to HEW-NIH for a 
project entitled, “Study of B & E Half Life of Radionuclides in  Pediat- 
ric s ” . 

As agreed with C . L. Yarbro, and because of the  deadline of 
June 1, 1976 for submission to NIH, we have forwarded the project 
direct to NIH with the understanding that i f  ERDA determination is not 
favorable , we will  withdraw the application. 

-. , 
Your cooperation in this matter is appreciated. 

Sincerely yours , 

IA sc 
Encls . pg 
cc: Mr. L. Boothby 
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Study of Biological  and E f f e c t i v e  Half Life  of Radionuclides i n  Ped ia t r i c s  
w THIS SPACE TO ABSTRACT YOUR PROPOSED RESEARCH. OUTLINE OBJECTIVES AND METHODS. UNOERSCORE THE KEY WORDS 
(NOT TO EXCEED 101 IN YOUR ABSTR4CT. 

OBJECTIVES: 
i n  ch i ld ren .  To e s t a b l i s h  what r e l a t ions ,  i f  any, e x i s t  between these half  l i v e s  and 
other var iab les  l i k e  u, sex,  & and ga tholonica l  s i t u a t i o n s .  
-- a t i o n  doses involved i n  these s tud ie s .  BACKGROUND: Very l imi t ed  information exists on 
the b io logica l  ha l f  l i v e s  i n  ch i ldren  of many of the  rad ioac t ive  mater ia ls  used i n  
c l i n i c a l  diagnosis .  
Cs-137 and n a t u r a l  K-40 i n  t he  body, show t h a t  the  b i o l o g i c a l  h a l f  l i f e  is dependent on 
age, sex and weight. 
commonly used in  nuclear medicine. Some chi ldren  are c u r r e n t l y  r e fe r r ed  t o  the  Nuclear 
Nedicine Division of t h e  Puerto Rico Nuclear Center f o r  d iagnos t ic  s t u d i e s  a n d  the  
number is  expected t o  r i s e  sharp ly  i n  the near fu tu re  as a r e s u l t  of t h e  opening of a 
new NO-bed p e d i a t r i c  h o s p i t a l  adjacent t o  the  Nuclear bu i ld ing .  
a l s o  has a whole body counter f a c i l i t y  which i s  a v a i l a b l e  f o r  these s tud ie s .  
SIGNIFICAXCE: 
t o  ch i ldren  is  p e r t i n e n t  t o  t h e  determination of r i s k  vs b e n e f i t  espec ia l ly  as these 
ch i ldren  have the p o t e n t i a l  for a f u l l  reproductive l i f e .  
necessary t o  assess poss ib le  hazards t o  f u t u r e  generations from such procedures. 
EXPERIMENTAL PLANS: 
the s o l e  purpose of t h i s  s tudy.  
s tudied by measuring t h e  decay of t he  radioact ive material i n  t h e  whole body counter 
f a c i l i t y ,  a t  l e a s t  through 2 ha l f  l i v e s .  The decay of the m a t e r i a l  from a n y ' c r i t i c a l  
organs w i l l  a l s o  be measured. In  some cases ,  changes i n  the  d i s t r i b u t i o n  of t he  
mater ia l  w i l l  be followed on a whole body scanner. Children with normal r e s u l t s  i n  . 
t h e ' t e s t s  requested and without  pathology i n  the  organ s tudied,  w i l l  serve as normal 
con t ro l s .  

To determine t h e  b i o l o a i c a l  and e f f e c t i v e  ha l f  l ives  of d i f f e r e n t  radionuclides 

To determine the  &- 

Studies  a l ready  performed f o r  environmental contaminants such as 

Simi lar  information is no t  ava i lab le  f o r  many of the radionuclides 

The Nuclear Center 
* 

The knowledge of biological  ha l f  l i v e s  and r a d i a t i o n  doses administered 

This information must be 

No rad ioac t ive  mater ia l  w i l l  be administered t o  any ch i ld  fo r  
Only ch i ldren  r e fe r r ed  for spec i f i c  tes ts  w i l l  be 

LEAVE BLANK 

X I H  398 ( F O R Y C R l Y  P H S  3 9 8 )  
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' Study of B i o l o g i c a l  and EffectivP- Half Life i n  P e d i a t r i c  lhslear Medicine : 

. A .  INTRODUCTION 

1. O b j e c t i v e  

I Determina t ion  of t h s  3iol ;gical  ar,6 e f f e c t i v e  h e l f  live2 of  d i f f e z e n t  
1 d i a g n o s t i c  r a d i o n u c l i d e s  i n  c h i l d r e n .  This i n fo rma t ion  xi11 be used i n  r a d i a t i o n  

dose e v a l u a t i o n  t o  t h i s  c r i t i ca l  grou? of  the' popu la t ion  as a r e c u l t  of t h e  d i f -  . 
1 f e r e n t  nuc lea r  medicine proceeures .  , 

2 .  Background 

.-. 
.. 

F. 

. .  

. .- 

C '  

. -  
. -. 

.- 

A 

A rev iew of t h e  usst r e c e n t  a v a i l z b l e  l i t e r a t u r e  011 r-z..mpils shcwed l a c k  
Seve ra l  papers &out  of in format ion  on t h e  f i e l d  of t h e  proposed i n v e s t i g a t i o n .  

r e l a t e d  r e s e a r c h  were found, b u t  m i n l y  or? Cs'137 2s a n  e w i r o m e n t a l  c o n t a i n a n t .  
Some work has  also been done w i t h  potassium. 
i n  t h i s  review.  

These p u b l i c z t i o n s  v i l l ' b e  s w r i z e d  
I .  

Eberhard t  (1) s t u d i e d  t h e  b i o l c g i c a r  h z l f  l i f e  cf Cs 12t i n  h k - s  as ' 

a f u n c t i o n  of body weight  s i n c e  cons ide rzS le  r i n g e  h2s Eaer. c>a.ir-Jed Ir: r E k t i o n  . 
t o  sge  (2) f o r  t h i s  r a d i o n u c l i d e .  Wilson End S p i e r s  (3)  deter^:^^? Cke C ! 2 ~ o g i c a l  
h a l f  l i v e s  of n a t u r a l  potassium and Cs 137 i n  i n f a n t s  usLng xhck c::.-.r?:lng. . 
They were found t o  b e  5 t o  10 t i E s  lower than  i n  a d u l % s ,  the-efcre 3.ci.1,~ <s;a:td-. 
e n t  on body mass. 

. -  

Rarches e t  a1 ( 4 )  measured body burdens of Ce 157 i n  ch i lZren  bei?eer, 
t h e  ages C €  6 and 1 6  y e a r s .  

' Dif fe rences  i n  b i o l o g i c a l  h a l f  l i v e s  of Cs 137 3s a funct ior?  of body mz^.ss FE:~ 

, accounted f o r  by Cryer  and Baverstock (5). 
j r epor t ed  t h a t  t h e  b i o l o g i c a l  h a l f  l i f e  of  cesium w a s  dependent  OR sex ,  . . 

A mean b i o l o g i c a l  h a l f  l i f e  of 4 5  d q s  MBS 3.~.::sri.*.:.:.??. 

Clemente, Mar ian i  and Szntzrcjz5. : 5 )  

Anderson and Lanham (7) s t u d i e d  t h e  average  concont ra , t ian  of FC:zsdlrn 
i n  humans as a f u n c t i o n  of age as f a r  as 1959. Novak (8) m a s n r e d  t o t 2 1  bc-:..y 

: K-40 i n  normal white i n f a n t s  boys a r d ' g i r l s  a t  1, 4, 9 and 12  Icaiiths usi 'ng-&ole 
. body coun t ing  t echn iques .  The c o r r e l a t i o n  c o e f f i c i e n t  between t o t a l  po ta s s i ck  : *  

Delwaide. (9) d s x ~ o - d  and age f o r  boys and g i r l s  was 0.94 and 0.89 r e s p e c t i v e l y ,  
t o t a l  potassium i n  p a t i e n t s  u s ing  whole body coun t ing .  P a t i e z t s  i n  10.dis 'zase . . 

groups showed that t o t a l  body potassium was f r e q u e n t l y  h e r e d ,  . .  , . . I  . 
R a d i a t i o n  doses  i n  c h i l d r e n  wi th  d i f f e r e n t  r a d i o z u c l i 6 . s  were p e t e k t e d  - .  

... 

. e a r l y  i n  Nuclear Medicine f i e l d  wi thout  a b i o l o g i c a l  h a l f  l i f e  c o n s i d e r a t i o s  b u t '  . .  
: g i v i n g  u s e f u l  d a t a  a t  t h a t  time (lo), (11). 

. A l p e r t ,  N.N.  and Brownei i ,  G.L., i n  Chapter I , . m m t i o n e d  t h ~ t  .the in fozTxt ion .on  

; e s t i m a t e s  i n  a d u l t s  o r  an imals .  

.. ' .  6. . 
'. . 

' .  * . . .  7 -  

I I n  t h e  new book 0: P e d i a t r i c  Maclear MP-dicine -(12) Vebster ,  E . W . ,  , . 

dosimetry i n  c h i l d r e n  is obta ined  frcm e f f e c t i v e  and b,ioTogicsl  h e l f  li-:e.? ' * . .  
. .  . . .  . .  i . 

. .  
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B. SPECIFIC AIMS 

1. Measure t h e  e f f e c t i v e  half  l i f e  of t he  d i f f e r e n t  rad ioac t ive  compounds 
used i n  Ped ia t r i c  Nuclear Medicine. 

2 .  Calculate  b i o l o g i c a l  ha l f  l i f e  of t he  d i f f e r e n t  rad ioac t ive  compounds 
used i n  Ped ia t r i c  Nuclear M e d i c i n e .  

Observe i f  t h e  e l imina t ion  i s  done by only one decayed component o r  more 3 .  
than one of them. 

4. Permit the c a l c u l a t i o n  of t he  t o t a l  r a d i a t i o n  dose received by chi ldren 
in  the  d i f f e r e n t  d iagnos t ic  t e s t s .  

5 .  Observe i f  t he re  are d i f f e rences  according t o  age,  sex and other  parameters. 

6. Decide which t e s t s  can be repeated f o r  follow-up and i n  what period of 
t ime . 

7 .  Observe which a r e  t h e  rad ioac t ive  compounds s u i t a b l e  f o r  ch i ldren  when 
more than one can be used f o r  the  same t e s t .  

8 .  Study the  possible  changes of the  e f f e c t i v e  and b i o l o g i c a l  h a l f  l i ves  of 
the radioact ive compounds used according t o  the  d i f f e r e n t  pathological  processes 
present i n  the  p a t i e n t .  

9 .  Calculate  as a r e s u l t ,  what would be the  t o t a l  i r r a d i a t i o n  dose i n  those 
pathological cases .  

10. Col lect ion of da t a  on number of procedures and administered drug dos'e 
t o  the  p a t i e n t s .  

C .  METHOD OF PROCEDURE c 

The s tudy w i l l  include a l l  the pa t i en t s  with ages ranging from 0 t o  12 years 
o ld ,  who a r e  sen t  t o  t h e  Puerto Rico Nuclear Center,  Nuclear Medicine Div is ion , . for  
diagnost ic  t e s t s .  A f t e r  t h e  required t e s t  is completed, the  remaining a c t i v i t y  i n  
the body w i l l  be measured per iodica l ly  a t  the  whole body counter;  u n t i l  s u f f i c i e n t  
points a r e  obtained i n  a graph t o  e s t a b l i s h  t h e  e f f e c t i v e  h a l f  l i f e  .with accuracy. . 

The i n t e r v a l s  of time between each measurement w i l l  be es tab l i shed  according 
t o  the  physical ha l f  l i f e  of the isotope and the  observations of i t s  el iminat ion 
in  the pa t i en t .  

Depending on t h e  doses and the  isotope, a scanning w i l l  be repeated i n  the  
chi ldren t o  determine the  changes of the  d i s t r i b u t i o n  of the compound i n  the 
p a t i e n t ' s  body. 
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A s p e c i a l  form w i l l  be prepared f o r  each case t h a t  should include , the  personal 
. da ta  (name, age,  sex ,  o r i g i n ,  e t c . ) ,  ' c l i n i c a l  da ta  (height ,  weight, temperature, 

presumptive diagnosis  and symptom). 
time, isotope a n d  compound used, r e s u l t s  and technic ian ' s  s igna tu re  w i l l  be recorded. 
A shee t  of semilogarithmic paper  with the graph corresponding t o  the measures done 
t o  the  pa t i en t  w i l l  be added t o  the  personal form. 

In  the  Same form, the t e s t  done, da te  and 

m e n  a pa t i en t  has  too  much a c t i v i t y  t o  be measured a t  t h e  whole body counter ,  
the measurement w i l l  be made a f t e r  enough time has e lapsed t o  permit s u f f i c i e n t l y  
low l e v e l s .  In  these  cases  another kind of eva lua t ion  should be used, to see i f  
i n  the  f i r s t  period the e l imina t ion  appears a t  a d i f f e r e n t  rate; measuring the  
patieht s i t t i n g  i n  a cha i r  and with only one tube posit ioned a t  a c e r t a i n  d is tance .  
When the c h i l d  is too  small or  w i l l  not  remain inmobile a t  t h e  counter ,  another 
person can hold him, and t h e  second person counted separa ted ly  with the  background 
for t he  t e s t .  The follow up of the pa t ien t  w i l l  be recorded i n  t h e  personal shee t  
as we l l  as the  f i n a l  d iagnos is .  

Normal values  would be derived from the  ch i ldren  whose i n i t i a l  diagnosis  was  
no t  accura te  and the  f i n a l  diagnosis  has no r e l a t i o n  with the  organ or  funct ion 
s tudied  i n  the t e s t  performed with radioisotopes,  and grouped according t o  age, 
sex,  s i z e ,  e t c .  The r e s t  of the  pa t i en t s  w i l l  be grouped according t o  the f i n a l  
diagnosis .  

. A l l  t h i s  w i l l  be performed under the  d i r e c t  supervis ion of the pr inc ipa l  
i nves t iga to r ,  D r .  Aldo E .  Lanaro. 

When each group, depending upon the d ispers ion  of the  r e s u l t s ,  contains  a 
s u f f i c i e n t  number of pa t i en t s  t o  be s t a t i s t i c a l l y  s i g n i f i c a n t ,  averages and e r r o r s  

' w i l l  be e s t ab l i shed .  

A t  present ,  nuclear  medicine t e s t s  on ch i ld ren  include b r a i n ,  lung, hea r t ,  
l i v e r ,  spleen,  thyro id ,  kidneys and gall ium whole body scans.  Measurement of 
Vitamin BIZ i n t e s t i n a l  absorpt ion,  red blood c e l l  su rv iva l s  and f e r rok ine t i c s  
thyroid and r ena l  func t ion  tests a r e  done too. The radionucl ides  used are 13iI, 
5 7 ~ 0 ,  '%c, 51Cr, 59Fe, lg7Hg d i r e c t l y  or i n  compounds l i k e  Rose Bengal, Iodo- 
hippurate ,  s u l f u r  c o l l o i d s  and macroaggregates. We a r e  prepared t o  do c i s t e rno -  

g a s t r o - i n t e s t i n a l  p ro te in  loss, suprarenal  scans,  e t c .  and use 1%e, 
gi!::te;i31n and o the r s .  

A t  the present time four  o r  f i v e  ch i ld ren  a r e  done weekly. 
proximately 250 tes ts  year ly .  
began operat ing under t h e  School of Medicine, adjacent  . t o  the  Nuclear Center.  
This f a c t  w i l l  increase  t h e  quant i ty  of t e s t s  performed on young pa t i en t s ,  which 
are already increas ing  d a i l y .  
who w i l l  be an  a c t i v e  p a r t i c i p a n t  i n  t h i s  p m j e c t .  

This means ap- 
About one month ago a new 300-bed Ped ia t r i c  Hospi ta l  

The new Hospi ta l  Director ,  is D r ;  Jose Si fontes ,  
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There would be  no e x t r a  r i s k s  t o  psf'ien'ij .:I personnel, working in t h i s  pro- 
j e c t .  
t e s t s  on c l i n i c a l  grounds by t h e i r  a t t e i d i n g  phj js ic ianc.  I .  . . .  . Berso r se l  a r e  a l r2zdy  . ' . . 
t r a i n e d ,  and are doing  t h e  tests rwEine1-y ,in th i s  iS'r\OrZfDr:y. . .  .ho ,new tksts w i l l  f I .  ' .  
be introduced s o l e l y  f o r  t h i s  p r o j e c f .  Only t e s t s  Whose c l i n i c a l  , . I .  velue  is e l r e a d y .  
e s t a b l i s h e d  e i t h e r  l o c a l l y  or i n  o t h r i  inst i ixiCiocs,  w i l l ,  k e-pplied.  However;'. , - 
t h e r e  are tests invo lv ing  s p e c i a l  mzteriala no t  reedily & F l s b l e  because of h igh  .' 
c o s t s ,  b u t  which are used  i n  o t h e r  i n s t i t a t i o n s  f o r  e s t a b l i s k d  procedures.  These. . 
can also be  purahased on denand. 

The c h i l d r e n  s e l e c t e z  fo;- t h ~ :  reieai-:?.. p r o j e c t  w i l l  be . .  r e f e r r e d  for  the  

* 

The l a b o r a t o r i e s  and t h e  count ing rooms a r e  equipped w i t h  adequate s h i e l d i n g  
elements  f o r  p r o t e c t i o n .  

The Nuclear Medicine Div i s ion  of t h e  Puer to  Rico Nucleor Center func t ions  as 
p a r t  of t h e  S e c t i o n  of Nuclear Medicine of t h e  R a d i o l o g i c i i  Sc iences  Deiartment 
of t he  U n i v e r s i t y  of Pue r to  Rico School of Medicine, and t h e  o t h e r  l a b o r a t o r i z s  
of Nuclear Medicine of the '  Department (Veterans Adminis t r z t i o n  Hospi ta l  and t h e  
San Juan C i t y  H o s p i t a l )  could b e  h e l p f u l  i f  necessary ;  

F ive  y e a r s  is cons idered  t o  b e  t h e  r equ i r ed  t i m e  f o r  o b t a i n i n g  t h e , q u a n t i t y  
. 

of '  p a t i e n t s  needed t o  have a s t a t i s t i c a l l y  s i g n i f i c a n t .  poFulagio&, i n  tce different 
pa tho log ica l  groups as w e l l  as t o  follow-up the  bre l iminar f  . . .  .f igdings and d'ete.?mine 
t h e  b e s t  m a t e r i a l s  f o r  u s e  i n  c h i l d r e n  w i t G  due cons ide rzk ibn  to Administere2 dcses  
and r i s k  vs b e n e f i t .  . .  

. .  . . . .  
1 .::: . 

D . S IGNIE'ICANCE 

The s i g n i f i c a n c e  of t h e  p r o j e c t  i n  e s t a b l i s h i n g  n o r m l . ~ ~ l u e s  of effeecgi-io, 
and b i o l o g i c a l  h a l f  l i v e s  i n  c h i l d r e n  is obvious ; 
younger t i s s u e s  t o  r a d i a t i o n  is a l r eady  known and t h e  neec'. t o  k ~ , p l a t e  .thz dcsss 
i n  accordance w i t h :  t h a t  s e n s i t i v i t y .  This  f a c t  i n c r e a s e s  the i q o z t a c c e  of 
t h i s  s t u d y  i n .  o r d e r  t o  know the  r a d i a t i o n  doses  r ece ived  d u r i n g  cl t f fazent  r c u t h e  
tests;  t o  prevent  f u r t h e r  p r o b l e m ,  c r  t o  g ive  a s su rance  t o  t5e pe3is::icizris 
a sk ing  f o r  the t es t ,  and t o  f a c i l i t a t e  i t s  i n d i c a t i o n  i f  naede:',. 

The, d i f  %rent  SE:S i c i v i t y  of 

. 

E. FACILITIES A V A I W L E  
. .  

The Nuclear Medicine Div i s ion  a t  t h e  p re sen t .  time his the ... necesszry . . ~ q ~ - i p -  ' . -  

ment t o  do most of t h e  d i a g n o s t i c  t e s t s  doca r o u t i n e l y :  one Anger Ckrnkrz; . .  . .  one . . 
Dual Whole Body Scanne r , .  one l i n e a r  Scanne:, f i v e  w e l l  t ybe  cci i iZi i le t icn . 

coun te r s ,  two s i n g l e  a r m  uptake systems, one dynamic f c n c i i o n  s t k d i e s  S y s ~ c m  
and one. p o r t a b l e  X-ray u n i t .  

of 4 NaI (Tl) c r y s t a l s ,  each of 6 inches in' d i a r i i t e r  mburiked . . . .  .in a stsei, roc; . <?% : >. 

. .  
. .  ... ' 

. .  . 
.. . . . .  . .  . . . . . . - c  . .  , . .  

: & - .  . i . .  
The Puer to  Rico Nx lea r  Center also ,has s xhole bod?, . @ o u n t e r ,  wLi& 'cche'iiks *.'- . 

. 
; two c r y s t a l s  above and two below . .  t h e  stretcher. The a , s o , i a ~ e d . . e l e C f i o ~ ~ ~ = ~ .  +II-?:?.; . 

d l u d e . . a '  pulse  h e i g h t  ana lyze r  with 4095 c>anno,ls &i3s2 okkpUi is fd.5. to a '  Fiot-ier . .  .. _ .  . -  
, ' r  . .. - .  

. .  

. .. 
. .  - . 

. .  . 
. .  . 
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or p r i n t e r .  
source of S7co i n  a i r  and i n  water phantom of dimensions 66 x 27 x 20 cm3. The 
c r y s t a l  arrange&nt chosen was designed t o  g ive  a f l a t  response over a distance 
of 70 cm, when the  source is moved l i n e a r l y  i n  a water phantom s i n d a t i n g  the 
human body. 
approximately 1%. 

The e f f i c i ency  of t h e  system was measured wi th  a 0.28 uCi "point" 

The e f f i c i e n c y  i n  a i r  was found t o  be about 2%.and i n  the  phantom 

. The Nuclear Medicine has a Medical Physics and Health Physics Divisions 
which w i l l  p a r t i c i p a t e  and a r e  d i r e c t l y  in t e re s t ed  i n  t h e  p ro jec t .  

. The computer equipment of the  School of Medicine is a v a i l a b l e  f o r  evaluat ion 
of the da t a .  

The Puerto Rico Nuclear Center is an Energy Research and Development 
Administration (ERDA) l abora tory  operated by t h e  Universi ty  of Puerto Rico under 
C o n t r a c t  No. E-(40-1)-1833. 
does no t  need a l i c e n s e  f o r  t h e  use of any type of r ad ioac t ive  material in  hu- 
mans. The Nuclear Medicine Div is ion  i s  funct ioning as the  School of Medicine, 
Universi ty  Hospi ta l  l abora tory .  I n  t h i s  form it  rece ives  a l l  the  pa t i en t s  r e -  
qu i r ing  nuclear medicine t e s t s  of t h a t  h o s p i t a l ,  including P e d i a t r i c s .  
has access  t o  the  medical records ,  t o  c l i n i c a l  l abo ra to r i e s  and t o  a l l  other  
complenentary t e s t s  which might be  needed t o  confirm or deny the  diagnosis  of 
the s tud ied  ch i ld ren .  

Under t h i s  arrangement, Puerto Rico Nuclear Center 

It a l so  

The Chairmen of the  Puerto Rico Nuclear Center and the  Univers i ty  Hospital  
Radioisotope Committees, Drs. Vic to r  Marcia1 and J .  J .  Corcino, r e spec t ive ly ,  
were consulted about t h e  p ro jec t  and both agreed t h a t  t h e  au tho r i za t ion  of these 
Cormittees i s  not  necessary because the  pa t i en t s  w i l l  no t  rece ive  any spec ia l  
dose f o r  the s tudy.  

F. COLLABOMTIVE ARRANGEMENTS 

The study w i l l  be performed i n  co l l abora t ion  with the  Ped ia t r i c s  Department 
of the Universi ty  of Puerto Rico School of Medicine and under t h e - d i r e c t i o n  of 
D r .  Jose S i fontes ,  who i s  one of the co l l abora to r s  of t h i s  p ro jec t .  

G . PRINCIPAL INVESTIGATOR ASSURANCE 

The undersigned agrees  t o  accept  r e s p o n s i b i l i t y  f o r  t h e  s c i e n t i f i c  and tech- 
n i ca l  conduct of t he  research  p ro jec t  and f o r ' p r o v i s i o n  of requi red  progress r e -  
p o r t  i f  a gran t  i s  awarded as t h e  r e s u l t  of t h i s  .appl icat ion.  

H*&J 
. .  1/23/76 

&/ 
Pr inc ipa l  Inves t iga tor  Date 

1/23/76 . .  
Pr inc ipa l  Inves t iga tor  Date 
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