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I. GENERAL CO.WNTS 

Dr, McClellan and h i s  a s s o c i a t e s  c o n t i n u e  t o  admin i s t e r  
~7 o u t s t a n d i n g  l a b o r a t o r y  i n v e s t i g a t i n g  a problem of con- 
s i d e r z k l e  a p p l i e d  in te res t .  
cQmpetent and e n t h u s i a s t i c  w i t h  a n  a p 2 r o p r i a t e  admixture of 
r a r e  se,=.soned i n v e s t i g a t o r s  t o  lend a p rope r  ba lance ,  

i2crez:zr.t can be added t o  an oSvious ly  q u a l i t y  performance. 

The s t a f f  is g e n e r a l l y  young, 

The 
. follc~.,:lz; c o z a r n t s  a r e  o f f e r e d  w i t h  t h e  hope t h a t  a s m a l l  

A .  Natzre  of r a d i o a c t i v e  ae roso l  

One of tke s t r e n g t h s  of t h e  Lovelace F i s s i o n  Product 
l q h a l a t i o n  ?ro2ra;n (FPIP)  i s  t h e  f a c t  t h a t  most of t h e  i nha l -  
a t i o n  ex3erir.ent.s have been c a r r i e d  ou t  w i t h  c a r e f u l  a t t e n t i o n  
to t h e  shys ica l -chemica l  p r o p e r t i e s  of t h e  a e r o s o l .  
h s i c  z z r o a c h  s e e m  t o  o f f e r  t h e  only r easonab le  hope f o r  
k r i n g l y  i n t o  z manageable schema t h e  wide d i v e r s i t y  of 
zerosols  t h a t  zre found i n  r e a l  e s sosu re  s i t u a t i o n s  and t h e  
Site v i s i t  tear,: recomriends t h a t  these s t u d i e s  con t inue  u n t i l  
t h e  a c c z x i l a t e d  informat ion  begins  t o  a p p r o x i a a t e  t h o  demnds  
of actc2.i o r  s t r o n g l y  an t i c i sc i t ed  s i t u a t i o n s .  
t h e r c f s r c ,  t h a t  scmc a t t e c p t s  be nade toward apply ing  t h e  
a p e r l e z c e  g a i z e d  by t h e  use of t h e s e  special  a e r o s o l s ,  b o t h  
to  d e r 2 x s t r a t c  t o  what degree t h e  behavior  of t h e  more conplcx 
z e r o s c l s  can  be reasonzbly  syn thes i zed  on t h e  b a s i s  of t h e  
p re sen t  ex;Jerie;?cc and t o  d i s c o v e r  Xihcther c e r t a i n  important  
f a c t o r s  r2ay have been overlooked. 

This 

I t  i s  impor tan t ,  

I n  d i s c u s s i o n s  wi th  t h e  s t a f f ,  there was some evidence 

While t h i s  might  l e a d  
cf a &s i r e  t o  under take  ex tens ive  s t u d i e s  of a e r o s o l s  produced 
in v a r i e a s  t y p e s  of e x i s t i n g  p l a n t s .  
to better Xnoirleclge of t h e  d i v e r s i t y  e x i s t i n g  a t  p r e s e n t  and 
?.as sc::c- value f o r  F P I P  a s  noted zbave, we t h i n k  s u c h  a e r o s o l  
sxr-vcl-s shog l2  n D t  b e  niorc than c7 s m 1 1  f r a c t i o n  of t h e  t o t a l  
Effort i~ t h i s  r q a r d .  
I n f o r r . i t i o n  rio'.i ir.  hand enables  023 t o  model m o r 2  than t h e  
sifjl.?ltst s i t u a t i s n s ,  c . g .  , a h igh ly  s o l u b l e  r ad ionuc l ide  such 
z s  '3 '1 i n  i t s  usua l  forms. 

i t  would '22 s u r p r i s i n g  i f  t h e  basic 

It was nost encouraging t o  h c 2 r  about  t h e  - i n  -- v i t r o  
s a l u b i i i t y  stuzies and t h e  c x t c n t  ::.ith which they  cross-checl  
K i t h  t:-.e bio1o; ica l  bzhzvior .  I;C crgc that t h i s  effort be 
c 3 n t i T . x c 5 ,  ~er!-~:?s c:-panE.ed, and :::at a t  scdc s t a g e  of the 
LTrk cz-.;arisons x i t h  a n i w z l  c s ~ s : u r t ?  d a t a  be un?crta!-:en. 
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. 
This may not be entirely possible by using data from the 
long, term retention and effect s t u d i e s  because of the 
i n f r equency  of sacrifice i n  those s t u d i e s .  However, t h e  
early data  (one t o  two weeks) would be of g r e a t e s t  i n t e r e s t  
f o r  t h e  i n i t i a l  comparisons of - i n  v i t r o  and -- i n  vivo methods, 
and perhaps a few short-term s t u d i e s  c o u l d  be i n i t i a t e d  
wi thou t  u n h l y  &lay ing  t h e  chro;=ic s t u d i e s ,  

CONTIhTZD Z*PZASIS ON - IN VI' i .20 SOLUBILITY STUDIES AND 
PARTIC-ULARLY CC:.;PARISC)XS BETiv'EEY S J C H  EVALWATIOX AND BIO- 
LOGICAL CZ;-LiVIOR. 

B. Radia t ion  dose patterns from i n h a l e d  nucl i6es  

The present  d o s i n e t r y  is e x c e l l e n t  by p r e s e n t  s t a n d a r d s  
but may need f u t u r e  modi f ica t ion .  
e s t i m a t e s  t o  subregions  of t h e  l u n g  w i l l  be cons ide rcd  i n  
r a d i a t i c n  p r o t e c t i o n  work of t h e  f u t u r e ,  a l though probably 
not as  the pr imary  standard. 
F P I P  should  apply dosimetry which w i l l  e l u c i d a t e  t h e  c x t e n t  
to which p a r t i c u l a r  closes correlate w i t h  hazard,  c . g . ,  dose 
to lymph nodes ( i n d i v i c h a l  nodes?), dose t o  b ronch ia l  
e p i t h e l i u m  or a d j a c e n t  t i s s u e ,  etc. The c u r r e n t  proyram con- 
t a i n s  a c e r t a i n  ar;lount of t h i s  f i n e r  dosimetry b u t  the l a t t e r  
i s  a p p a r e n t l y  n o t  be ing  used  s y s z e m t i c a l l y  i n  i n t e r p r e t i n g  
effects.  The s x i e  c r i t l c i sa  aaslies t o  bone ( e n d a s t e a l  cells 
vs. red bor.2 mrrow, c t c . ) .  D ~ S ?  t o  lung  i s  obvious ly  of 
pr imary  concern for FPIP b u t  i f  r e l a t i v e  hazard  t o  luncjs v s .  
l i v e r  o r  ske le ton  is t o  be assessed, t h e n  one nee23 f i n e  
dosimetry i n  these organs as  v . - 2 l l .  

It  now appears t h a t  dose 

A r e s e a r c h  program such as  

The models for  r e t e n t i o n  2 r 2  coed b u t  ~ 3 y  necd t o  inc lude  
more i d e n t i f i c a t i o n  f o r  _cur?oscs of a near,inrjZul z O S i R i 2 t r y .  

The " r z p i d  exchzryc" and "sloi: exchange" c o n 2 a r t m n t s  of t h e  
skeleton a s  wcll 2s  of thc l u r y  ;..del (see  F i g .  6 ,  p 3 ~ c  978 
of LF-43,  UZ-4S), cc,;c t o  n h 2  I n  t h i s  regar:.; thc l z t t e r  
shows no c l e a r x t c  pztb..:;ly f r o x  rhe pulmonary r c y i o n  t o  t h e  
G I  t r a c t .  Such a madeb z s y  be c2equatc f o r  : - c ~ r o Z u c i n 3  t h e  
rctc:itio;l i k t a  on t h c  dcq but t:"..is is  protz3l.y n s z  thc main 
purpose of Taclcling. 
r cp rockc ln ;  t h e  c h t a  is  of per<?h?i-al va l  u c .  
i n  m a d c l i n 3  z r 9  (1) to provi<; z 53sis for- r53 i r6?c t ry  ?.nd, 
u l t i r a t c l y ,  ( 2 )  t o  i n d i c z t c  sa iar  a s  possible w h t  the corres- 
p o n d i n g  hu.;n-.n a n , l s l  miyht 50, L A  c o u r s ~ ,  it is fs.r nore 

Since or.3 has  the d a t a  on t>e h c j ,  mclrely 
O f  p r i r i s r y  intszcst 

,-c 
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d i f f i c u l t  to  construct 
closely t h e  r e g i o n s  of 
from t h e  lung; yet t h e  

a model lihich w x l d  i d e n t i f y  more 
bone i n sz lved  or the  various pathways 
staff s5:xld havs i n  mind t h e  above 

two o b j e c t i v e s  i n  c o n s t r u c t i n g  co5els. 

There  nay be value  i n  uslr.; a c~T-- .z~ m d e l  f o r  t h e  
d i f f e r e n t  nucl ic" ,es  cm?loyed srcz:sely t x a u s e  i t  may h e l p  
i n  jucic;ing t h c  r e l a t i v e  in?Dzzz-ze 02 CTP var ious  pathways 
as related t c  s o l u 5 i l i t y ,  c h ~ z - i z = l  a:= - d  r z v s i c a l  p r o p e r t i e s  
of t h e  a e r o s g l ,  and rnetabolis-a z r  t r c z s f z r  of t:?e m a t e r i a l  
in t h e  b o d y .  
probably  r:mLd 3e ~ o r c  d i r r i c c - z  t o  :S;E such consa r i sons  
than i f  a t3xx1c.n nociel i s  nss i .  tie rezlize such d e t a i l e d  
mod.zling o f t e n  zzy encounter  eiificul-' - -  due t o  a p a u c i t y  of 
d a t a ,  b u t  feel t h a t  it is i z 2 e r z a n t  t%= it be  a t t e n p t e d .  
The fo rego ing  should  not  be  i n r e r ? r e t = <  a s  c r i . t i c i s n  of t h e  
work t h a t  has  bsen done t o  date i n  nscz,rng o r  dosimetry,  a s  
i t  is i n  thz 5 z s t  t r s d i t i o 2 s  cf rhe pas=, i.e,, t h e  p r a c t i c e  
of averaging  doses over o r s z n s  z-ld u s i z ~  r e t e n t i o n  f u n c t i o n s  
of a few cccpanents  which frec-z:.stly a r n  Rot i d e n t i f i e d  a s  t o  
t h e  tissue involved,  However, =>ere 2 ~ 2  signs t h a t  r a d i a t i o n  
p r o t e c t i o n  of t he  f u t u r e  will 5s-anZ LCT= than t h i s ,  and 
FPIP should b e  l e a d i n g  t h e  z2slied f i e l z ,  

c .  

- .  

F:ken a differszt ~ ~ 5 e l  is used  for  each it . - - .  . 

- - .  

\ h e n  f u r t h e r  s t u d i e s  of 5--ls 7cir.C E r e  designed, t h e  review 
. .  

team vould  s t r o n g l y  u r g e  consiizratxx 1 5  t h e  i n c l u s i o n  of a 
s u b s t z n t i a l  n u i k e r  of dogs a v z ~ - z S l e  fcr s a c r i f i c e .  The 
function21 t e s t s  ex2loyed t h ~ s  i z r  a;;zzrcC t o  b? i n s e n s i t i v e  
and t!ie r e s u l t s  have, t o  Zz te ,  5 r ; n  zir:s=aintFrg. - *  Thus, to 
a d e q u a t e l y  ex.azin2 t h e  pat:--e;.::.:sis cf I p a r t i c u l a r  i n p i r m c n t  
i t  w i l l  bz  ncczssaxy t o  f a l l  z z z - ;  CT: c ~ z z f z l  biozheraical, 
rnorphd-cqic, e tc ,  exaxinatic:, zf szcr~z:cc-c? aa iT3 l s .  I n  r e t r o -  
spcct, t h e  ciLsan;minting I-~s-J::; of &-- c..- 2revious sacrifice 
progriin a r c  uiIGcrst3ndablE k ~ l t  zs-..: -.,-:zz 2 consFCcraSle reservoir  
of r c l c v m t  h t z  such  a pr9,crz.T: ~ i 2 f . t  .<-?ll b e  r e - i n s t i t u t e d .  

. -  

- -  

. -  
. - .  

. .  
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parameters, EXGs, blood pressure de te rmina t ions ,  e tc . ) .  
value of t h e s e  examinations as d i a g n o s t i c  a ids  is unquest ion-  
able b u t  as a d j u n c t s  t o  t h e  dose-response s t u d i e s  t h e  va lue  
is doub t fu l .  
i s  equally e a s y  t o  f o r g e t  t h a t  t h e  ana1ysj.s of t h e s e  d a t a  
c o s t  tire and rroney. The purpose of each  i n d i v i d u a l  t e s t  
should t h e r e f o r 2  be c l e a r l y  def ined.  

The 

I t  i s  d e c e p t i v e l y  easy t o  col lect  da t a ,  b u t  it 

1) FC'WRE I X C L U S i O f l  OF DOGS FOR P E R I O D I C  S A C R I F I C E :  
2 )  C O X ' I X 5 Z 9  !?E-LVALCATIOX OF THE R E L A T I V E  1I'~;PORTAXCS OF 
"RO'JT1E;E CL1; J IC-U TL31-S " . 
D. Pa thcgcnes is  of rad ia t ion- induced  d i s e a s e  

1. Pulmcnary f u n c t i o n  tests. The above c o m c n t s  on 
blood chei3.istrics apply e q a a l l y  t o  pulmonary f u n c t i o n  tests.  
I t  is  q p r e c i a t e d  t h a t  a n  i n h a l a t i o n  tox ico logy  progran  would 
seem incon?le te  w i thou t  work on puir--.onazy f u n c t i o n  b u t  now t h a t  
t h e  i n i t i a l  dzvelopi! ;~ntal  s tages  ha.ve been c o c p l e t e d ,  it is  
necessa ry  t o  talce 2 hard  look a t  t he  role such  stl , tdies should 
p l a y  i n  t h e  o v e r a l l  program. 

A l l  t h e  evicic?r,cc ava l ia 'u le  sugges t s  t h a t  t h e s e  pararneters 
are 05 l i t t l c  v a l u e  i n  the e a r l y  d e t e c t i o n  of p t i l no~ary  impair-  
m e n t  s 3  tXzt, i n  t h i s  c o n t e x t ,  they  c a n  be regarckt: only as a 
c o s t l y  ~ a y  05 conCirr:!ir,g and q u a t i t a t i n 9  c l i n i c a l  oksc rva t iozs .  
The i r  s z n s i t i v i t y  - X ~ V  be inproved Sy  looking  a t  f u n c t i o n  under 
stress a s  i s  prop9se2, b u t  t h e  s i t e  v i s i t  tezx is skep t i ca l  
t h a t  even t h i s  a?prozch w i l l  prove t o  be p a r t i c x l a r l y  f r u i t f u l .  
These t e s t s  rnay be u s e f u l  i n  follo?sincj t k  dcvclop?ent  of 
pulmonary Z x . i q . c ,  b u t  t h i s  will n e c e s s i t a t e  c o r r e l z t i o n  o f  
f u n c t i o z a l ,  n o r s h o l c g i c a l  and p o s s i t l y  a l so ,  bi.oche;?.ical 
changes. . E e v e r t h c l e s s ,  it secns t o  us  t o  be 3c i lb t fu l  if t h e  
r o u t i n e  ap;3licz:im of convent iona l  t e c h n i c p e s  a.s p r e s e n t l y  
propose2 is  v ; ~ r k ~ ~ ~ - ~ i k i l c .  Techniques us inq  radFcac 1;j.ve gases 
are s a i Z  t o  bc n o r e  s c n s i t i v c  andl of c o u r s e ,  a r e  oZ g r e a t  
value i:i ~ ~ ~ i i i ~ : ~ l l 1 ~  r c q i o n a l  fi1ilction. IIoi.;ever it is reco;xY.cndcd 
t h a t  s u c 3  mctiiocls s'nc*.!l,:l f;e c z r e f u l l y  eva lua te2  i n  t h e  c o n t s x t  
of t ! ~  currc;:t 2rosrar:. and p s s i 3 l c  f u t u r e  progran?. v i t h  

. .  -~ 
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t h e  involved  personnel need t o  be encouraged t o  exp lo re  
and t o  d e v i s e  novel  methods of approach. 

2. Biochemical s t u d i e s .  These fall i n t o  two c a t e g o r i e s :  
a )  work with s u r f a c t a n t s ;  b) connec t ive  tissue s t u d i e s .  
From d i s c u s s i o n s  wi th  t h e  involved persons ,  it seems t h a t ,  
on t h e  one h x d ,  much of t h e  r e sea rch  i n  these areas, a l though 
of  c o n s i d c r a 3 l e  acadez ic  i n t e r e s t ,  h a s  l i t t l e  = ? p l i c a t i o n  t o  
t h e  o v e r a l l  proz~ram and t k t ,  on t h e  o t h e r ,  sori fundamental 
p r o b l e m  have no t  h e n  ap2roacked. For  e>;zn~1e, i t  i s  
proposed t o  e::azine t h e  r ? l a t i v e  importance of two s y n t h e t i c  
path.*rays for s g r f a c t a n t  l e c i t h i n s  and y z t  no  ncthod e x i s t s  
for e s t i r n a t i ~ i g  t h e  overall prosuc t ion  of s z r f a c t a n t s  by  t h e  
l u q s .  i<ork on surfactants is  t hough t  t o  3e r e l e v a n t ,  i f  on ly  
becausn they  o f f e r  a incans of s tudying  s e r l z l  changes i n  one 
aspect of l u n g  rr.etaSolism, b u t  a s o x w h a t  care s t r u c t u r a l  
p rog ran  needs co be develc2ed. Xost i n p o r t a n t l y ,  some e f f o r t  
necds  t o  be d i r e c t e d  tow3rils a nsthoci of c h a r a c t e r i z i n g  
s u r f a c t a n t s  t o  a l low them t o  bs d i s t i n g u i s h e d  f ro=  o t h e r  lu2g 
con?onents,  I n t e r d i s c i p l i n a r y  c o l l z k r a t i o n  c m l d  be f r u i t f u l  
in ongoir?g c o m e c t i v c  t i s s u e  s t u d i e s  w i t h  his tDchenica1 
t echn iqces  Sz ing  use5  t o  s u s p l e z e n t  t h e  more canvent iona l  
b i o c h c n i c a l  zethads. The sur23ss underlyincf t 3 s  w3rk should 
be t o  e s t a b l i s h  t h e  m e c h a n i s x  SrornDting f ibros is  - t h i s  6oes 
no t ,  of c c u r s e ,  preclude imre f u n d a n m t a l  studies. 

3.  Stuciies concerr.cd w i t h  s y n c r q y s t i c  i n f e c t i o u s a g e n t s .  
T h i s  work i s  t h m q h t  t o  bs of s r e a t  p r a c t i c a l  irnportancc and 
we stronely cncsursgc contizuc-d e f f o r t  i n  this a r e a ,  i n i t i a l l y  
w i t h  " t r a c c r "  Sac te r i a  anC, l a t e r ,  w i t h  pathos-enic organisi;..s 
(perhaps a s  p z r t  of a mor2 wiE.sly bascd  co:,binc-d i n s u l t  program). 
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tox ic  agent; 2 )  elucidation of the  mcchanisn(s) by which 
injury occurs: and 3) development of methods fo r  the p r e v e n t i o n  

. and t r e a t m e n t  of such i n j u r y .  Although each of t h e s e  t h r e e  
goals is  re?rescnted  i n  t h e  FPIP i t  is e v i d e n t  t h a t  t h e  
c u r r e n t  major e f f o r t  is i n  those a r e a s  which relate t o  h a z a r d  
eva lua t ion .  ::le second g o a l  is a l s o  be ing  pursued a c t i v e l y  
i n  s t u d i e s  C%si;r.ccl t o  Zetcct  f u n c t i o n a l  impa i rmcn t ,  morpho- 
l o g i c a l  chzr.2??s 2nd p z t h q e n e s i s .  The t h i r d  goal ( p r o s h y l a x i s  
and thera?yl  i s  t h e  aost r e c e n t  a d d i t i o n  t o  t h e  progrzm and 
is therefDr2  TT.ZTZ r e s t r i c t e d  i n  scope (pulmonary lavage a s  a 
means f o r  rc:.a-::a; i n h I * c 3  r a d i o n u c l i d e s ) .  Any attcz??t t o  
e v a l u a t e  t h i s  izsz of t h z  t o t a l  program r e q u i r e s  c o n s i d e r a t i o n  
of t h e  curj-czx Lszvt-21 of emphasis and whether t h e r e  should  be 
any s h i f t  ir. dir-ectior.  of t h e  present e f f o r t .  

Basic t~ z7-y dccision concerning t h e  emphasis t h a t  shou ld  
be p l a c e d  c:: t?.= p r o p h y l z s i s  and the rapy  a r c a  of t h e  f i s s i o n  
product  ishtlzzron ?rogrzx i s  t h e  q u e s t i o n  of whether s h o r t  
term and 10:~ rz?c;e o b j e c t i v e s  for t h i s  are2 can  be clearly 
d e l i n e a t e 2 .  
disease t o  f i n e  2 ciirc, t h e  chances of success  are inprovcd if 
we have a gcsS -:ndZrstan%ng of what we are specifically t r y i n g  
t o  p revcn t  c z  t z c z t .  Thcs,  tht? f i r s t  need is  to  d e c i d e  whcchcr 
t h e r e  zrc s z t i s f z c t o r y  ar,s:qcrs t o  q u e s t i o n s  such a s  t h e  fo l lowing :  

Aiizhough one does n o t  nczd t o  knov what causes a 

1) Whnt ar2 t h e  major t o x i c  e f f e c t s  of i n h a l e d  rad io-  
n u c l i d e s ?  A r e  rkese e f f e c t s  g r o s s l y  d i f f e r e n t  f o r  d i f f e r e n t  
rad ionucl idEs  ET-d f o r  d i f f e r e n t  p a t t e r n s  of lung d i s t r i b u t i o n ?  

2)  A r e  we c 3 n c c r n d p r i r n s r i l y  about t h e  l o c a l  e f f e c t s  of 
t h e s e  t o x i c  c ~ c : - = s  i n  t h e  lung  o r  e f f e c t s  e l scwhcre  i n  t h e  bo$.!y? 

3 )  Is t h e  x t a l  toxic  e f fec t  of t h e  i n h a l e d  radio-  
n u c l i d e s  c k z  tc r a e i a t i o n  or  are t h e r e  o t h e r  a s p z c t s  which 
need t o  be cons i2ered  (metal t o x i c i t y ,  f o r  exam?le)? 

4 )  Are they? a n y  a c u t e  sy;;.,ptons whj.ch r e q u i r e  t r ea tmen t?  
I f  n o t ,  do,:s t k r  ir,i-.-.cdiate post-exposl re thclrapy have? any  
purpose o t h c r  t:--3n t o  rcc'.-ce t he  body burden 2nd delaycd t o x i c  
e f f ec t s  of ~ h s  r z & i o n u c l i l e s ?  

5 )  E o w  2 r t Z i c t i v e  a r c  thc  r e s u l t s  ob ta incd  i n  t h e  a r i i r x i l  . -  s t u d i e s  c z r r i c c  out: t h u s  f a r  fo r  t h e  cz fec t s  which kiavc bczn 
observed t o  3cc-r i n  h u c n s ?  
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c <  c,-- 
Assuming that  we have adequate  answers for  t h e s e  and 

other related questions, i t  would appear a p p r o p r i a t e  t o  
d i s t i n g u i s h  between t h e  t h e r a p e u t i c  measures which cou ld  
be used imaed ia t e ly  a f t e r  o r  c l o s e  t o  t h e  t i m e  of exposure 
from t h o s e  which might be b e n e f i c i a l  a t  a l a t e r  stage of 
i n j u r y .  
i s  c u r r e n t l y  b e i n g  i n v e s t i g a t e d  i s  n o t  t he rapy  b u t  is 
p r o p h y l a x i s  z g a i n s t  t h e  de layzd  t o x i c  e f f e c t s  (pulmonary 
and bone cance r )  of the r ad ionuc l ides .  I n  t h i s  r e s p e c t ,  
one m i g h t  s p e c u l z t e  as t o  hox t h e  e f f i c a c y  of t h e  procedure  
c o u l d  be i::,?rovec! ( u s e  of c h e l a t o r s ,  a d j u v a n t s  or f l u i d  
combinat ions t o  i n c r e a s e  t h e  s o l u b i l i t y  of p a r t i c l e s ,  u s e  
of hronchodi! z to r s  and c t h e r  drugs t o  i n c r e a s e  p e n e t r a t i o n  
anc! recover-y of the l a v a g i n g  f l u i d ,  e tc . ) .  An a l t e r n a t e  
approach v;culd be to look f o r  o ther  t y p e s  of post-e-*- ,,Dosure 
therapy w h i c h  riti5ht be capzble of reducing  t h e  r a d i o n u c l i d e  
body burden. 
t h e r z  i s  v i r t u a l l y  ne e f f o r t  CFrected tcwards the rapy  o f  
t h e  dclayed tox ic i ty  m a n i f e s t a t i o n s .  
havc: dcvelc9cd t o  t h e  p o i n t  whcre  t h e  r c s z a r c h  team should 
c o n s i d e r  t h e  t ypcs  of t h e r a p y  t h a t  might be used i n  select  
exposed dogs. 
t h a t  t h c  ir??-Ialation of r a d i o a c t i v e  materials has  been rccog- 
n i z e d  2s a cmse of pulmonary cmcer i n  man fo r  ovcr f i f t y  
y e a r s  and  i n  a n i n a l s  f o r  o v e r  t vzn ty - f ive  years .  One might,  
t h e r e f o r e ,  ask ha;? much l o n g e r  >.-e need to spend d e f i n i n g  
t h e  probleiLi ' sefore  beginning  t o  seck s o l u t i o n s  t o  t h e  p r o b l c n  
o f  r a d i o n u c l i 6 2  es2osure.  

In one sense,  the pulxonary  lavage t he rapy  which 

I n  t h e  p r e s e n t  r a d i o n u c l i d e  i n h a l a t i o n  program 

The program a2pcars t o  

I n  t h i s  r ega rd ,  i t  i s  a p p r o p r i a t e  t o  p o i n t  out 

I I I . su  '.L:C? RY 
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NEW Yoag. N. Y. 10014 

! March 30, 1971 

Dear Dr. h?.crson: 

212 989-1000. 

I'm writin; to g ive  you sone inpressiols from a two-day visit t o  LO;le!:ce 
ea r l i e r  t h i s  mcnth. 
from t h e  prc;:am rev iew i n  January.  Tkerefore ,  t h e  cor?l.nents zre i r t e c t s d  
to s u p p l c z e n i  t h c  &l ibera t ions  of the  review p a n a l  a l though I reslize tLlzy 
are qui t2  tzrdy with r e s p e c t  to yaur re;cr: to Dr. McClol lan.  
my preoccu?at ion with t h e  aerosol se5::ent of the  Lovclace prJgr6:. 

Th i s  v i s i t  was intsc.l.zd to s u b s t i t u t e  fcr zy a 5 s e ~ r z  

Please excuse 

c -  My s t ronges t  impression conce rns  the  :?ish c a l i b e r  and enthusias?.  Oi ::-s 
staff  and the i r  so l id  accomp!izhxents.  T:?2 c a n z b i l i t y  for r ecx jn i t i on  ?ad 
prompt resolutiorl of ?roblens is r e x a A z 3 k .  
s e n s e  cf teamvork  evideAt o n  t ;?i  inter:e?artnnental lev21 perzea tzs  v.-i::?in 
depar tc ien ts  ss  wcll .  The resn!ts sre zezmendz.S15, w?.a:cver the rezs3.1. 

I have  thk feeli?-g t?.zi t:-.i 
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U n l e s s  I misunderstood the  s i t u j t i m ,  t h e  recommendation t h a t  Lovelace t a k e  
the  l ead  i n  e s t ab l i sh ing  c o r r e s p o n t e n c e  of a e r o s o l  d a t a  among t h e  va r ious  
inha i s t ion  laborator ids  has  been iz.pleincnted only t o  the e x t e n t  of holding 
ad h c e  d i s c u s s i x s  with represen:s;ives of other  f ac i l i t i e s .  This s t e p  is 
n e c e s s a r y  but  far short  cf what  thz rev iew p a n e l  v i sua l i zed  l a s t  year .  It 
may te t h s t  Lovelace,  $ailing just:f lable conf idence  in  i t s  own e x c e l l e n t  
a e r o s o l  group, hcs  l i t t l s  moiir/a:icr: to push  t h i s  matter. However,  i t  is most 
c e r t a i z l y  to  ti-!? advant?s.e of a l l  ?::ties t h a t  i nha la t ion  s t u d i e s  performed by 
dif1ercr.t Group; 53 in?zrpretablz  v.--::?out t h e  complicat ion of uncertain a e r o s o l  
c h a r a c r 2 i i s t i c s .  
t h i s  regard.  

I bzlicve i t  is v;cr:h:vhi!e t o  reaffirm the p a n e l ' s  posit ioil  i n  

The ef fcr t  to survey sources a n d  ns:ure of airborne pa r t i c l e s  (rec. B. 3 .  a. ) 
s e e m s  not  a s  vigorous 2 s  It ;right 53 al though I c o n c e d e  t h a t  t he  t a s k  is 
formidable.  F w i e v e r ,  t h e  prcsefi: ? lan to study s a m p l e s  of plutonium- 
contaminated  s o i l  f r o z  the Nevada T'est S i t e  and t o  collect plutonium a i r  
s a m p l e s  a t  Do1.17, Rcckv F la t s  i s  z c r z c t i c a l ,  i f  l imited,  approach a n d  I be- 
l i e v e  t h a t  Lovelace shou!:! be erxc:rZGed to pers.ue t h i s  kind of d a t a  a c q u i s i -  
t ion a t  a moderzte l eve l  of effort .  

The b a s i s  for t h a t  ea r l i e r  reco:nni i . t? t ion,  of c o u r s e ,  was a n  a t t empt  to e s t a b -  
l i s h  a b r idse  b e t w e n  the  r e sL l t s  oi rigidly control led exposures  in the  labora-  
tory a n d  e q o s u r e s  t h s t  c c c u r  i n  re?! c i r cuns t anc -zs .  
remains  a very importancpifficu!t ya5lern t h a t  qu i t e  poss ib ly  is beyond t h e  
s c o p e  of t h e  Lovelace x i s s i o n .  
u seiu 1 c o n  tri bu t i  oh s . 

This ,  t o  my mind, a i - , ~  

Sc:..;?theless, I think that  Lovelace c a n  make 

For example ,  t h e  Lovelace s t u d i e s  ssein t o  be confirming t h a t  knowledge of 
both pa r t i c l e  s i z e  and  so lub i l i t y  is z I n d e d  to p red ic t  t h e  SioloGical effect 
of a n  inhaled radionucli2,e. Lac'-;-- :-AA.: a h e a d ,  t h e n ,  t h e  practiqir.9 indus t r i z l  
hyg ien i s t  w i l l  requi1-2 simp!e, re!iz,1;3 methods for rneasurina t h e s e  propert ies  
of r ad ioac t ive  c o n t s x i n a ~ t s  i n  the  c z e u p a t i o n a l  enviro:irr.ent. Development  
of s u c h  methods is tw!l tv i th in  t h s  c z ? z h i l i t i e s  of thz Lovelace s t a f f  a n d  
would seem to b e  a log ica l  ertlezsic:. of the i r  1eborztcr-j technoIoGy. 

Gain ing  a broad bas? of icforrr2tic:. 35out t h e  c h r a c k e r i s t i c s  oi a c r o s o l s  
r e l e a s e d  i n  a c c i d c n t s  (tv'zich is vi:::, in  illy judgcxzlnt ,  for pre?aration of 
haza rds  an3!yses, c?e:er;r.ininc si:::-.; c r i t e r i a ,  etc) is iridceci a large p:ob!ern 
t h a t  Viarfai1ts General consicici~ti\;:: ,  >robably nos; n o t a j l y  by t h e  AEC.  
the Love!acs staff  is in a uniqze  ;cs:tion to determine  :he qual i ty  and  e x t e n t  

But 
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of d a t a  t h a t  a r e  needed  and  to s u g g e s t  approaches ,  p o s s i b l y  to  be  under taken  
by o t h e r  groups,  tha t  might b s s t  f i l l  t he  need .  
shoul6 kee? th i s  uxder  cons ide ra t ion  and a l s o  k a le r t  to  s i t u a t i o n s  such  3 s  

des t ruc t ive  tzlsts s t  NRTS t h a t  c a n  be exp lo i t ed ,  with e i t h e r  the i r  par t ic ipa t ion  
or a d v i c e ,  to  y i e ld  s u i t a b l e  da ta .  

I th ink the  Lovelace staff  

A f ina l  pair:! t h s t  comes to mind is a ques t ion  rzther  t han  a sugges t ion  b e c a u s e  
of my c i r c c m s c r i k d  view of the  ove ra l l  p r o g r a r .  I'n? wondering to what  ex ten t  
t h e  d a t a  b:inq dcvelopcd for a c u t e  exposures  cz:n be appl ied  to the  c!l.ronic 
exposure sit::?.:ion whjch is probably the  more ;.,--pica! i n  i d u s t r i a l  f a c i l i t i e s .  
I be l i eve  th i s  IS a ?,roper matter  for  cons idc ra t i cn  by i n e  p a n e l ,  especial!y i n  
l igh t  of the  rzfcrenci! to inc reas ing  indus t r i a l  uti1izat;on in  l a s t  y e a r ' s  recom- 
mendat ion to cnder take  piutonium s t u d i e s .  One might a rgue  t h a t  i ndus t r i a l  
e x p o s u r e s  co r . s i s t  of per iodic ,  low- leve l ,  a c u t e  e p i s c d e s  amenable  t:, trezt-  
ment  a s  s u m n a t i c n s .  Actual ly ,  t h i s  may accu rz t e ly  cha rac t e r i ze  e x p o s u r e s  
i n  a p h t o n i u m  fac i l i t y .  But I be l i eve  t h i s  mat ter  warrants  some s tudy .  

S incere ly  , 

1 I .  I (  

. >  1 .  \ -L-l (J 
A. J. Breslln, Director  
Hea l th  Protzct ioz Engineering Divis ion 


