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The 84th  meeting of the  Advisory Committee f o r  Biology and Medicine, 
U. S .  A t o m i c  .Energy Commission, was held a t  t he  Puer to  R i c o  Nuclear Center,  
Rio P iedras ,  Puer to  Rico, on January 13, 14, and 15, 1961. A l l  members of 
ACBM were present  except D r .  Robert F. Loeb. 
Chairman, i s  Direc tor  of the  Center ,  D r .  H. Bentley Glass, Vice-chairman, 
presided a t  the  meetings. Also i n  attendance were D r .  Charles L,  Dunham, 
Direc tor ,  Division of Biology and Medicine, and var ious  members of h i s  s t a f f .  

Since D r .  John C. Bugher, 

The next  meeting w i l l  take p lace  a t  the  Oak Ridge Nat ional  Laboratory, 
March 10 and 11, 1961, where the  Biology and the  Heal th  Physics Divis ions 
w i l l  be v i s i t e d .  

The business  of the 84th  meeting i s  summarized under the following 
headings : 

1. Program Review -- AEC P ro jec t ,  Puerto Rico Nuclear Center 

2.  

3. Miscellaneous Information 

DBM -- Fur ther  Information on Program and Budget Control  

- .  
1. AEC.Project, Puer to  Rico Nuclear Center (PRNC) 

The Commonwealth of Puerto Rico (Estado Libre  Associado de Puerto 
Rico) occupies an i s l a n d  about 100 miles long and 35 miles wide, with a 
population of,?ore than 21ai i l l ion and a population dens i ty  of more than 
600 p e r  square mile.  

The Puerto Rico Nuclear Center,  now i n  the process  of developing i t s  
f a c i l i t i e s  and s t a f f  and s e t t l i n g  on the working d e t a i l s  of i ts  program, has 
i t s  headquarters j u s t  ou ts ide  of San Juan, on the  Rio P iedras  Campus of the 
Universi ty  of Puerto Rico, where the  Difector ,  D r .  John Bugher, has h i s  
o f f i c e  and adminis t ra t ive  s t a f f .  The work of the Center i s  c a r r i e d  0u.t a t  
the  Rio Piedras  Campus (Associate Director ,  D r .  Arnador Cobas) and a t  the  
Mayaguez Campus (Associate Di rec tor ,  D r .  J. L. Garcia de Quevedo), College 
of Agricul ture  and Mechanic A r t s ,  about 100 miles away. The programs of 
the  two campuses a r e  complementary ones: a t  Rio P ied ras ,  where the medical 
school i s  located,  the  work i n  atomic medicine, chemistry,  and a l l i e d  sub- 
j e c t s  is pursued; a t  Mayaguez, where the 1-Megawatt Swimming Pool Reactor 
i s  located,  the  program i s  centered on reac tor  technology, hea l th  physics ,  
and the r e l a t e d  a g r i c u l t u r a l  and b io log ica l  sciences.  

The Universi ty  has schools f o r  the a r t s  and sc iences ,  engineering, 
ag r i cu l tu re ,  medicine, e t c . ,  and an enrollment of about 14,000 s tudents  on 
the  two campuses. Programs leading t o  the M.S. degree a r e  only now being 
s e t  up i n  chemistry,  mathematics, and o ther  sciences.  
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The ACBM meetings took p lace  a t  Rio Piedras on Friday, a t  Mayaguez on 
Saturday, and a t  Rio P iedras  on Sunday. 
advance wi th  a b s t r a c t s  of  the  t a l k s  given on Friday and Saturday by s t a f f  
members of the  Nuclear Center.  

ACBM members were suppl ied i n  

The speakers on the  program were as follows: 

Friday, January 13, 1961: Medical Center,  Rio P iedras  

Jaime Benitez,  Chancellor,  Universi ty  of Puerto Rico 
John C. Bugher, Di rec tor ,  Puerto Rico Nuclear Center 
Jose R. Vivas, Dean, School of Medicine 
EdwLn Roig, Head, ’Radioisotope Applications Divis ion 
Sergio I r i z a r r y ,  Head, C l i n i c a l  Applications Divis ion 
Victor  Marcial ,  Head, Radiotherapy and Cancer Divis ion 

Saturday, ’January 14, 1961: PRNC, Mayaguez 

Jose Luis Garcia de Quevedo, Associate-.Director, Mayaguez Campus 
Howard J. Teas, Chief,  Agr icu l tura l  Bio-Sciences Divis ion 

Discussion of General Program i n  Agriculture:  

James G .  Hors fa l l ,  Director, Connecticut Agr icu l tura l  Exp. Sta.  
Arturo Roque, Di rec tor ,  Puerto Rico Agr icu l tura l  Exp. Sta .  
Ovjdio Garcia Molinari ,  Dean, College of Ag. & Mech. A r t s  
Harry Warmke, Di rec tor ,  Federal  Experiment S t a t i o n ,  Puer to  Rico 
Howard Teas, Chief ,  Agr icu l tura l  Sciences Division 

- 
Jose A. Ferrer-Monge, Chief ,  Health Physics Division 

Discussion of Ecological Program: 

Juan Rivero,  Di rec tor ,  I n s t i t u t e  of Marine Biology 
V i r g i l i o  Biaggi,  represent ing Dean of A r t s  & Sciences,  Mayaguez 
Charles S. Shoup, Oak Ridge Oprns. Off ice ,  USAEC, Oak Ridge, Tenn. 
John N. Wolfe, Division of Biology & Medicine, USAJX, Washington 
Jose Ferrer-Monge, Chief,  Health Physics Division 
Pe te r  Glynn, Universi ty  of Puerto Rico, Biology Dept., Mayaguez 

._ _ _  

The o r i g i n a l  ob jec t ive  of the  Puerto Rico Nuclear Center (PRNC) was 
t o  provide t r a i n i n g  i n  nuclear  technology f o r  La t in  Americans. To t h i s  
end the reac tor  a t  Mayaguez which went c r i t i c a l  one month ago, was b u i l t .  
I n  addi t ion,  ad jacent  l abora to r i e s  f o r  r ad ia t ion  chemistry,  physics ,  and 
the  biosciences a r e  being constructed,  and should be reagy f o r  occupancy i n  
a month o r  so.* A t  the  medical cen te r  i n  Rio Piedras ,  a lhboratory bui ld ing  
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i s  a l s o  under cons t ruc t ion  and should be ready i n  severa l  months. 
completion of bu i ld ings  w i l l  f a c i l i t a t e  teaching and t ra in ing ,  and w i l l  
make poss ib le  the  i n i t i a t i o n  of  non-c l in i ca l  research.  

The 

Since the time - about f i v e  yea r s  ago - when the  objec t ive  of the  
PRNC was o r i g i n a l l y  defined, the  r e a l i z a t i o n  has developed t h a t  some 
modification i n  o r i e n t a t i o n  would be des i r ab le  f o r  severa l  reasons. 
From the discussions with Dr. Bugher and members of h i s  s t a f f ,  coupled 
with i t s  o m  general  background of  experience,  ACBM has gained the  
following impressions. 

Lat in  America i s  not  eager ly  and anxiously awaiting the f u l l  ac t iva-  
t i on  of the PRNC, s ince  seve ra l  of t he  coun t r i e s  now have t h e i r  own 
reac tors ,  and f o r  those who can a f f o r t  it and have the  necessary 
qua l i f ica t ions ;  exce l l en t  oppor tun i t i e s  f o r  t r a i n i n g  and s tudy exis t  in 
the United S t a t e s  o r  elsewhere. On the  o the r  hand, t he re  is a continuing 
stream of i n q u i r i e s  concerning t r a i n i n g ,  and there  i s  a small  flow of 
students.  The l a t t e r  i s ,  however, con t ro l l ed  by the  a v a i l a b i l i t y  of  
do l la rs ,  and most s tudents  cannot s t a y  long- enough t o  receive thorough 
t ra in ing .  
(e.g., i n  the  form of fe l lowships)  i f  v i s i t i n g  s tudents  a r e  t o  s t a y  f o r  
periods measured i n  months i n s t e a d  of  weeks. 

It appears t h a t  some k ind  of f i n a n c i a l  support  w i l l  be needed 

Assuming'.that adequate f i n a n c i a l  support  f o r  v i s i t i n g  s tudents  can 
be arranged, the quest ion a r i s e s  a s  t o  what f i e l d s  of i n s t r u c t i o n  should 
be dea l t  with and a t  what l e v e l  of  soph i s t i ca t ion .  It i s  Dr. Bugher's 
view t h a t  technical  t r a i n i n g  and lower l e v e l  i n s t ruc t ion ,  once organized, 
should be taken over by the  appropr ia te  Universi ty  departments so t h a t  
members of the S ta f f  of the PRNC can concentrate  on advanced i n s t r u c t i o n  
and espec ia l ly  on research. 
cen ter  than a t r a i n i n g  cen te r .  

Thus the  PRNC would become more of a research 

In considering plans f o r  the  PRNC, i t  was c l e a r  t ha t  the major 
divis ions requi re  separa te  eva lua t ion .  

. .  With respec t  t o  the  medical program r e l a t i n g  t o  r ad ia t ion  therapy 
(Dr. Marcial) and the use of i so topes  i n  c l i n i c a l  medicine (Dr. I r i z a r r y ) ,  
excel lent  opppr tuni t ies  a r e  becoming ava i l ab le  f o r  c l i n i c a l  t r a i n i n g  and 
the present s t a f f ,  although r e l a t i v e l y  young, appears ab le ,  vigorous and 
well  t ra ined.  A wealth of c l i n i c a l  ma te r i a l  i s  ava i l ab le ,  and a going 
organization of cancer t r ea tmen t , - con t ro l ,  and s t a t i s t i c s  i s  a l ready  
functioning. Although r ad io log ica l  physics i s  not  y e t  adequately repre- 
sented, i t  appears t h a t  the p o s s i b l i t y  e x i s t s  f o r  the development of a 
superior  - poss ib ly  an outs tanding - cen te r  i n  the medical f i e l d .  Further- 
more, no formal t r a in ing  is  obta inable  i n  t h i s  f i e l d  anywhere i n  Lat in  
America. Although the  p o s s i b i l i t y  of using neutrons a t  Mayaguez w i l l  
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eventua l ly  occur, and although fundamental i n t e r e s t s  a r e  to  some ex ten t  
connected, i t  is c l e a r  t h a t  the medical development a t  Rio Piedras  i s  
now, and probably always w i l l  be,  independent of the  a c t i v i t i e s  a t  
Mayaguez. Because.rof the  na ture  of the  s u b j e c t  there may be c lose  
r e l a t i o n s  between D r .  Roig's r a d i a t i o n  chemistry research a t  R i o  Piedras  
and the, . reactor  f a c i l i t y  a t  Mayaguez. 

With respec t  t o  r eac tQr  engineer ing and the  a l l i e d  physical  sciences,  
ACBM w i l l  make no comment. 

I n  the  case of the  Health Physics and the  Agr icu l tura l  Bio-Sciences 
Neither Division, centered a t  Mayaguez, some d i f f i c u l t i e s  are foreseen. 

of these d iv is ions  as y e t  has a d e f i n i t e  going program of research. 
Fu r theqore ,  it is n o t - a t  a l l  clear t h a t  either one can attract the  
number of experienced s c i e n t i s t s  of s e n i o r  c a l i b e r  t o  insure  the develop- 
ment 0f:irnportant programs wi th in  the  next. several. years  and a t t r a c t  the 
a t t e n t i o n  of .La t in  American s tudents  f o r  advanced study. That Dr .  Teas 
has joined the s t a f f  r ecen t ly  is  considered a favorable  s t e p  i n  t h i s  
d i rec t ion .  Aside from the quest ion of advanced i n s t r u c t i o n ,  i t  i s  apparent 
t h a t  the s t a f f  q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  is no t  now adequate t o  
f u l f i l l  what may be c a l l e d  a primary s e r v i c e  funct ion - the  undertaking of 
an ecologic survey of the  area. 
have the necessary s t r eng th  t o  supply these  needs. 

Nor does the  f a c u l t y  of the  Universi ty  

I n  summary, the  following p i c t u r e  emerges.. The o r i g i n a l  ob jec t ive  
of t r a i a i p g  ?pd teaching Lat in  Americans i s  no longer a p r a c t i c a l  one i n  
a l l  f i e l d s  of nuclear  technology and science.  

1. 
i n  medicine, an important t r a in ing  program has been i n i t i a t e d  which w i l l  
a l s o  concomitantly produce f r u i t f u l  research .  This program w i l l  a t t r a c t  
La t in  Americans. 

I n  the case of r ad ia t ion  therapy and t h e - c l i n i c a l  use of i so topes  

2.  In  the b io logica l  sc iences ,  the  s t a f f  anh program a t  presen-t 
- -a re-weak o r  a re  only i n  an e a r l y  s t age  of development. 

3 . .  The.University is no t  y e t  s t rong  enough . sc i en t i f i ca l ly  t o  f i l l  these 
def ic ienc ies .  

4. D r .  Bugher would l i k e  t o  s t i m u l a t e  work i n  ag r i cu l tu re ,  n u t r i t i o n ,  
ecology, and marine biology, e spec ia l ly  as '  the  l a t t e r  two w i l l  .provide the 
b a s i s  of an ecological  survey. 

5. To accomplish t h i s ,  D r .  Bugher wishes t o  place major emphasis on 
br inging i n  able  s c i e n t i s t s  f o r  2-year terms, These men would organize 
research programs i n  which Universi ty  s t a f f  and s tudents  would be encouraged 
t o  pa r t i c ipa t e .  Through t h i s  means the  Un ive r s i ty ' s  s t r eng th  a t  the 
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graduate level-would be developed t o  the po in t  where i t  could supply the 
needs of PRNC. 

6 . .  D r .  Bugher the re fo re  wishes an increase  i n  budget i n  FY 1962 t o  I . .  . .  
the  v i c i n i t y  of $ 1.3 mil l ion ,  which w i l l  cover such a research  program 
as wel l  as the bas i c  s e rv i ce  and adminis t ra t ive  funct ions of the  PRNC. 

7. He a l s o  wishes t o  obta in  $ 250,000 f o r  fellowships t o  in su re  a 
flow of La t in  American s tudents  who could s t a y  f o r  a t  l e a s t  a year.  This 
would be e spec ia l ly  h e l p f u l  i n  br inging i n  o lde r  men i n  the  f i e l d  of 
radiology and radiobiology who themselves a r e - i n f l u e n t i a l  a s  teachers  and 
p r a c t i t i o n e r s .  

8 , .  Inasmuch a s  the  Divis ion of In t e rna t iona l  Af fa i r s  con t ro l s  t he  
budget of the PRNC and was o r i g i n a l l y  d i r e c t e d  t o  promote t r a in ing ,  the  
provis ion of e x t r a  funds f o r  research  poses a problem. It  i s  est imated 
t h a t  two-thirds of the  budget under the  proposed plan would be spent  on 
research. On the  o the r  hand, i t  should be  borne i n  mind t h a t  a t r a i n i n g  
e f f o r t  i n  vacuo, i . e . ,  wi thout  a moderate r e sea rch  e f f o r t  a s  backup, 
would not  be s a t i s f a c t o r y ,  p a r t i c u l a r l y  would t r a i n i n g  a t  the graduate  
l e v e l  be inadequate. 

9 .  The PBNC.:will a lso need the  guidance of DBM. A po l i cy  dec is ion  
should be made def ining the  r o l e  of DBM, and i ts  r e l a t ionsh ip  t o  the  
Division of In t e rna t iona l  Af fa i r s ,  with regard t o  PRNC. 

The ACB,M therefore  recoxrunends t h a t  the Commission consider  the  wisdom 
of enlarging the research e f f o r t  of the  Puerto Rico Nuclear Center r e l a t i v e  
t o  the s i z e  o f , t h e  t r a i n i n g  program a t  lower l e v e l s .  
f o r  t h i s  research e f f o r t  may wel l  requi re  some readjustments of the  budget. 
ACBM fu r the r  recommends t h a t  the  Commission eltplore with o the r  f ede ra l  
agencies the ways and means of providing fellowships f o r  La t in  American 
s tudents  and more advanced research  workers v i s i t i n g  the PRNC f o r  per iods 
of a year o r  longer.  
and Medicine be requested t o  serve i n  an o f f i c i a l  advisory capac i ty  t o  the 
Division of In t e rna t iona l  Af fa i r s  wi th  r e spec t  t o  the  research program i n  
biology and medicine of the PRNC. 

Provis ion of funds 

F ina l ly ,  ACBM recommends t h a t  the Division of-:-Biology 

-. 

2 .  DBM-- Budget and Program Control 

DBM Research Program. A t  the  request  of the-General Manager, a s t a f f  
paper has been. prepared on the  b io log ica l ,  medical, and environmental 
research program of DBM. Members of ACBM received copies  of t h i s  document. 
D r .  Walter Claus of DBM, us ing a s p e c i a l l y  prepared sy l labus ,  discussed the 
main conclusions with the members of ACBM and asked fo r  w r i t t e n  ccmnnents, 
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s ince  the  document is MU about t o  be t ransmi t ted  t o  the.Genera1 Manager. 
Three of the  mst impoftant p o i n t s  considered i n  the  discussion were the  
following: 

(a) I n  deal ing with the  Commission, i t  i s  important t o  emphasize 
t h a t  DBM's cont r ibu t ion  t o  knowledge i s  of major importance and should 
not  be considered a minor and dispensable  p a r t  of a program pr imar i ly  
dedicated t o  the  manufacture of  weapons and power p l an t s .  

(b) The most important s i n g l e  f a c t o r  which hampers i n t e l l i g e n t  
program planning is the  absence of a p o s i t i v e  cont inuing Commission pol icy  
of r ecogn i t ion . fo r  the DBM program. 

(c) The projecte-d budgets f o r  FY 1962-1965 are planned t o  increase  
from $ 60 t o  $ 85 mi l l ion ,  wi th  approximately 60% t o  be spent  i n  the  
bas i c  a reas  of research,  24% on research  and engineering f o r  problems 
of rad io logic  h e a l t h  and s a f e t y ,  and 16% on research  f o r  immediate bene- 
f i c i a l  appl ica t ions .  

-< 

O f f s i t e  Programs. D r .  Max Zel le  discussed the  processing of appl i -  
ca t ions  fo r  o f f s i t e  research  g r a n t s ,  which now t o t a l  about one-third of 
BBM's budget. 
wel l .  
processing of appl ica t ions ,  t o  f a c i l i t a t e  the review of appl ica t ions  by 
extra-mural exper t s ,  a i d  t o  g ive  the Research Committee a more in tegra ted  
p i c t u r e  of $be e n t i r e  research  program, bbth o n s i t e  and o f f s i t e .  
wr i t t en  r epor t  on t h i s  sub jec t  by D r .  Ze l le  w i l l  be completed and d i s -  
t r i bu ted  t o  ACBM members i n  the  near  future .  D r .  Ze l le  a l s o  d i s t r i b u t e d  
two t ab le s  summarizing the  s t a t i s t i c s  f o r  app l i ca t ions  and grants  and 
t h e i r  research ca t egor i e s  f o r  N 1960-61. , 

The system i n  use f o r  some years  has functioned reasonably 
Ch'anges are being introduced which a r e  intended t o  speed up the 

A 

- PHS. The Publ ic  Health Service i s  now formulating plans f o r  re-  
search i n  the f i e l d  of r a d i a t i o n  biology under i t s  newly formed Divi-sion 
of Radiological Health. 
of the Bureau of the  Budget and p a r t i c i p a t e d  i n  by M r .  Stanwood and 
D r .  Zel le  (DBM), James B u r r i s  (Finance-AEC), Paul Tompkins (Division of 
Radiological Health, PHS), and D r .  Samuel S.  Herman (NIH, PHS) s o  t h a t  
the  PHS, BOB and DBM would be mutually informed of the programs of DBM 
and PHS. 
$ 15 mi l l ion  per  year.  

Meetings have been convened by M r .  Robert Cut te r  

It i s  an t i c ipa t ed  t h a t  the  DRH-PHS program w i l l  eventua l ly  c o s t  

ACRH. D r .  Dunham repor ted  t h a t  the  Bureau of the Budget has 
suggested during the prel iminary hear ings t h a t  the Argonne Cancer Research 
Hospital  be t r ans fe r r ed  t o  the National I n s t i t u t e s  of Health. The cancer 
program of DBM continues t o  be the  one which i s  cons t an t ly  under question. 
D r .  Dunham has requested D r .  Robert Loeb t o  make a spec ia l  s i t e  v i s i t  to  
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t he  ACRH with  a view toward formulating fu tu re  pol icy .  
d i scussed  a t  a fu tu re  meeting. 

This w i l l  be 

3. Miscellaneous 

D r .  S t e rne r  reported t h a t  the Beryllium Toxic i ty  Committee is  
cont inuing t o  recommend t h a t  the " target"  maximal permiss ib le  concen- 
t r a t i o n  f o r  indus t ry  be a da i ly  weighted average of 2 micrograms p e r  
cubic  meter of a i r .  
so, 25 micrograms is considered permissible .  D r .  S t e r n e r  a l s o  reported 
t h a t  t h e  recent  accident  a t  the Arco, Idaho, t e s t i n g  grounds has not  
y e t  been f u l l y  analyzed. 

For shor t  per iods,  of s ay  10 t o  15 minutes or  

Re spec t f u l l y  submitted,  

Henry I. Kohn, M.D. 
S c i e n t i f i c  Secre ta ry ,  ACBM 

z.. 

.,. . 
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