


INTRODUCTION 

This i s  a transcription of a taped interview, one of a 

se r ies  conducted by Robert G .  Porter and Fred L. Lofsvold, 

re t i red  employees of the U. S. Food and Drug Administration. 

The interviews were held w i t h  re t i red  F.D.A. emplayees 

whose recollections may serve to  enrich the written record. 

I t  i s  hoped tha t  these narratives of things past will serve 

as source material fo r  present and future researchers; that  

the s tor ies  of important accomplishments, interesting events, 

and distinguished leaders will find a place i n  training and 

orientation of new employees, and may b e  useful to enhance 

the morale of the organization; and f inal ly ,  that  they ~ i .11  

be of value to  Dr. James Harvey Young in the writing of the 

history of the Food and Drug Administration. 

The tapes and transcriptions will become a part  of the 

collection of the National Library of Medicine and copies of 

the transcriptions will be placed i n  the Library of Emory 

University. 
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T h i s  i s  a  r e c o r d i n g  i n  t h e  FDA's O r a l  H i s t o r y  P r o j e c t .  We a r e  

r e c o r d i n g  today  D r .  L l o y d  C. M i l l e r  a t  h i s  home i n  Escondido,  

C a l i f o r n i a .  The d a t e  i s  Jan. 27, 1981. My name i s  F r e d  

L o f s v o l  d. 

FL: D r .  M i l l e r  wou ld  you  b r i e f l y  o u t l i n e  y o u r  academic t r a i n -  

i n g  and y o u r  p r o f e s s i o n a l  c a r e e r ?  

LM: To b e g i n  w i t h ,  I ' m  t h e  p r o d u c t  o f  C a l i f o r n i a  e d u c a t i o n ;  

Pomona C o l l e g e ,  w i t h  a  ma jo r  i n  Chemis t ry  and Mathemat ics ,  i n  

1929. Tha t  f a l l  I e n t e r e d  t h e  U n i v e r s i t y  o f  Roches te r  School  

o f  M e d i c i n e  and D e n t i s t r y  f o r  g radua te  s tudy  towards  a  PhD i n  

B i o c h e m i s t r y .  I had an appo in tmen t  as an a s s i s t a n t  i n  Pharma- 

co logy .  The l a t t e r  r e s u l t e d  i n  my coming o u t  w i t h  s o r t  o f  a 

dua l  capab i  1  i t y  i n  b o t h  B i o c h e m i s t r y  and Pharmacology, t h e  

advantages o f  wh i ch  were appa ren t  l a t e r .  From Roches te r  I 

went on a r e s e a r c h  f e l l o w s h i p  a t  t h e  Upjohn Company, where I 

worked on r e p r o d u c t i v e  hormones. I n  t h e  s p r i n g  o f  1935, I 

l e a r n e d  o f  open ings  a t  Food and Drug and was i n t e r v i e w e d  by 

D r .  E r w i n  Nelson,  who was t h e  p r o s p e c t i v e  head o f  t h e  new 

D i v i s i o n  o f .Pharmaco logy ,  wh i ch  he was o r g a n i z i n g .  Very 

s h o r t l y  a f t e r  t h a t  I r e c e i v e d  n o t i c e  o f  t h e  C i v i l  S e r v i c e  

appo in tmen t  and r e p o r t e d  f o r  du ty  o n  J u l y  1, 1935. Fo r  r e a ­

sons t h a t  were neve r  c l e a r  t o  me, I was ass igned  t o  t h e  

B ioassay  Program, w h i c h  was p a r t  o f  t h e  r e g u l a t o r y  program t o  

check on t h e  po tency  o f  such drugs as e p i n e p h r i n e ,  p o s t e r i o r  



p i t u i t a r y ,  d i g i t a l i s ,  e r g o t  and a c o n i t e .  A t  t h e  same t ime ,  

t h e  D i v i s i o n  was t o o l i n g  up under  D r .  H e r b e r t  0. C a l v e r y  f o r  

r e s e a r c h  on t h e  t o x i c i t y  o f  sp ray  r e s i d u e s ,  p a r t i c u l a r l y  l e a d  

and a r s e n i c ,  e f f l u e n t s  ( f r o m  app les ,  pea rs  and c h e r r i e s ) .  I 

t h i n k  t h e r e  were f o u r ,  perhaps  ha l f - a -dozen ,  h i r e d  t o  come i n  

on t h e  f i r s t  o f  J u l y ,  and t h e  o t h e r s  came i n  d u r i n g  t h e  n e x t  

two o r  t h r e e  months. About h a l f  o f  us were on t h e  r e g u l a t o r y  

s i d e - - m y s e l f  and  D r .  Jack C u r t i s ,  who had j u s t  come down f r o m  

Yale,  where he had s p e n t  a  y e a r  on a  N a t i o n a l  Research C o u n c i l  

F e l l o w s h i p .  He was a  p r o d u c t  o f  t h e  S t .  L o u i s  U n i v e r s i t y  g roup  

under  P r o f e s s o r  Edward Dofsy .  He was a s s i g n e d  t o  work on 

e s t r o g e n s  and t h e  o t h e r  r e p r o d u c t i v e  hormones. A c t u a l l y ,  I 

had j u s t  s p e n t  two y e a r s  w o r k i n g  i n  t h a t  f i e l d ,  b u t  Jack  had 

t h e  Research C o u n c i l  e x p e r i e n c e  and he t o o k  o v e r  t h e  t e s t i n g  

o f  p r o d u c t s  o f  t h a t  s o r t .  

As i t  t u r n e d  o u t .  i t  was v e r y  f o r t u n a t e  f r o m  my s t a n d -  

p o i n t  t h a t  Ig o t  i n t o  a  f i e l d  i n  wh i ch  I had  had no e x p e r i ­

ence; i t  d i d n ' t  t a k e  l o n g  t o  make m y s e l f  a t  home, and my 

p a r t i c u l a r  r e s p o n s i b i l i t y  was t h e  assay o f  p o s t e r i o r  p i t u i -  

t a r y .  I was i n  a s s o c i a t i o n ,  a t  t h a t  t ime ,  w i t h  a  man by t h e  

name o f  U. T. McCloskey, who had been t h e  nomina l  head o f  t h a t  

u n i t  f o r  pe rhaps  1 0  y e a r s .  

I s h o u l d  s t a r t  by s a y i n g  t h a t  t h e  Washington l a b o r a t o r y  

m a i n t a i n e d  t h e  o n l y  biological t e s t i n g  f a c i l i t i e s  i n  t h e  who le  

A d m i n i s t r a t i o n .  The samples were c o l l e c t e d  a l l  o v e r  t h e  



c o u n t r y  a c c o r d i n g  t o  a schedule,  as you  p r o b a b l y  remember v e r y  

w e l l .  Every y e a r  we wou ld  ask f o r  a b o u t  30  samples each o f  

e p i n e p h r i n e  and o f  d i g i t a l i s  pe r  month; t h e  i n s p e c t o r s  a round 

t h e  c o u n t r y  w o u l d  t r y  t o  c o l l e c t  them. We l l ,  enough were com­

i n g  i n  so t h a t  we 'd  r u n  e p i n e p h r i n e  about  once a week, and 

p i t u i t a r y  a t  l e a s t  t w i c e .  We o n l y  c o u l d  t e s t  e r g o t  perhaps  

once a  week s i n c e  t h e r e  was a l i m i t  on how o f t e n  we c o u l d  
\ 

r e u s e  t h e  r o o s t e r s ;  t h e y  were t h e  o n l y  a n i m a l s  I used ove r  and 

over .  D r .  C u r t i s  r a i s e d  h i s  own r a t s  and used t h e  young 

females weekly  f o r  s e v e r a l  months. 

P o s t e r i o r  p i t u i t a r y ,  a s o l u t i o n  made f rom t h e  d r i e d ,  

d e f a t t e d  p i t u i t a r y  g l a n d s  o f  c a t t l e ,  was t h e n  assayed bly means 

o f  a p rocedure ,  t h e  o f f i c i a l  USP assay, t h a t  had a c t u a l l y  been 

developed by McCloskey h i m s e l f  as an a s s i s t a n t  t o  a D r .  M. I. 

Smi th  a t  what was t h e n  t h e  P u b l i c  H e a l t h  S e r v i c e .  So Mlac had 

a l o t  o f  e x p e r i e n c e  w i t h  t h e  method and he t a u g h t  me a l l  he 

knew. The method depended on remov ing  t h e  u t e r u s  f r om a young 

gu inea  p i g ,  suspend ing  i t  i n  a  s a l i n e  s o l u t i o n  so t h a t  when 

any c o n t r a c t i o n  o f  t h e  muscle f i b e r s  ( w h i c h  r e s u l t e d  f r o m  add- 

i n g  t h e  p o s t e r i o r  p i t u i t a r y  t o  t h e  s a l i n e )  was r e c o r d e d  as  

movement o f  t h e  t i p  o f  a l e v e r  as a t r a c i n g  i n  t h e  s o o t  on a 

smoked drum. The method was c a p r i c i o u s ,  t ime-consuming and 

n o t  ve ry  accu ra te .  

A t  t h e  same t ime ,  Mac t a u g h t  me a n o t h e r  p rocedu re  t h a t  

was t r u l y  e q u a l l y  e x a s p e r a t i n g ;  i t  was t h e  b i o l o g i c a l  assay 



f o r  e r g o t .  It depended on t h e  use o f  Leghorn c o c k e r e l s ,  

because t h e y  had a  l a r g e  s i n g l e  comb. When i n j e c t e d  w f t h  

a c t i v e  e r g o t ,  t h e  v e s s e l s  i n  t h e  comb would c o n s t r i c t  and, o f  

course ,  c o n s t r i c t e d  b l o o d  g e t s  b l u e ,  wh i ch  made t h e  comb 

v i s i b l y  b lue .  A l a r g e  dose o f  e r g o t  wou ld  make t h e  who le  comb 

b l u e ;  a s m a l l e r  dose wou ld  r e s u l t  i n  o n l y  p a r t i a l  b l u i n g .  

Thus, t h e  e f f e c t  p r o v i d e d  a  means f o r  j u d g i n g  t h e  po tency  o f  

e r g o t .  The s t a n d a r d  we used was c r y s t a l l i n e  e r g o t o x i n e  e thane  

s u l f o n a t e ,  w h i c h  i s  perhaps  i m m a t e r i a l  t o  t h e  h i s t o r y  t h a t  you  

a r e  i n t e r e s t e d  i n .  I n  any event ,  t h e  p rocedu re  i n v o l v e d  t a k -  

i n g  t h e  g roup o f  r o o s t e r s ,  6 o r  8, i n j e c t i n g  some o f  them w i t h  

a known dose o f  t h e  s tanda rd .  Then, o f  course ,  t h e  r e s t  o f  

t h e  r o o s t e r s  were i n j e c t e d  w f t h  t h e  p r e p a r a t i o n  under  t e s t .  An 

hour  l a t e r ,  as I r e c a l l ,  we l o o k e d  a t  t h e  r o o s t e r s  and j udged  

f r o m  t h e  amount o f  b l u e n e s s  t h a t  t h e  combs showed t h e  po tency  

o f  t h e  t e s t  p r e p a r a t i o n .  These r e s u l t s ,  o f  course,  were 

h i g h l y  s u b j e c t i v e ,  and we wou ld  end up w i t h  o n l y  a  r e c o r d  i n  a  

notebook o f  what  we had observed.  A n t i c i p a t i n g  t h e  p o s s i b l e  

n e c e s s i t y  f o r  t e s t i f y i n g  i n  c o u r t ,  i t  seemed t o  be i m p o r t a n t  

t h a t  we g e t  some th ing  more t a n g i b l e ,  such  as pho tog raphs  o f  

t h e  r o o s t e r s '  combs. L e t ' s  see, t h i s  had t o  be back i n  1936, 

p r i o r  t o  t h e  a v a i l a b f l i t y  O f  c o l o r  f i l m s .  Be ing  a  p h o t o -  

g r a p h i c  b u f f  I used ny own equipment  i n  t r y i n g  t o  g e t  a r e c o r d  

o f  t h e  *b luenessg ,  as  opposed t o  t h e  redness  o f  t h e  u n a f f e c t e d  

normal p a r t  o f  t h e  comb. Wel l ,  we worked on i t. I guess, a 



y e a r  o r  so w i t h o u t  e v e r  g e t t i n g  r e s u l t s  we f e l t  t h a t  we c o u l d  

go i n t o  c o u r t  w i t h .  W e l l ,  t o  w i n d  up t h e  e r g o t  s t o r y ,  we were  

f o r t u n a t e  t h a t  a b o u t  t h a t  t i m e ,  a  f o r m e r  Food and D r u g  man by 

t h e  name o f  D r .  M a r v i n  Thompson, who had gone t o  t h e  U n i v e r -  

s i t y  o f  M a r y l a n d ,  succeeded  i n  i s o l a t i n g  t h e  w a t e r  s o l u b l e  

e r g o t  a l k a l o i d s .  He and  o t h e r s  d e v e l o p e d  a  v e r y  good c o l o r i -  

m e t r i c  t e s t ,  d e p e n d i n g  on a b e a u t i f u l  b l u e  c o l o r  t h a t  c o u l d  be 

d e v e l o p e d  by a  c h e m i c a l  r e a c t i o n  w i t h  t h e  e r g o t  a l k a l o i d s .  

A l o n g  w i t h  work  b e i n g  done b y  someone i n  t h e  AOAC, we came o u t  

a b o u t  1939 w i t h  a r e s p e c t a b l e  c h e m i c a  1  method f o r  e r g o t  t h a t  

l e t  us g e t  r f d  o f  t h e  r o o s t e r s .  I c a n a s s u r e  y o u  we w e r e  v e r y  

g r a t e f u l  f o r  t h a t .  

The t h i r d  l i n e  o f  r e s e a r c h  t h a t  we were  w o r k i n g  on a t  

. t h a t  t i m e  was t h e  assay  o f  e p i n e p h r i n e ,  b e t t e r  known a s  

a d r e n a l i n e ,  t h e  hormone t h a t  t h e  body p u t s  o u t  i n  t i m e s  o f  

s t r e s s  and f e a r .  The t e s t  a n i m a l  f o r  t h e  o f f i c i a l  (U.S. 

P h a r m a c o l o c i a )  assay,  was a dog. The p r o c e d u r e  c a l l e d  f o r  

a n e s t h e t i z i n g  t h e  dog, s e t t i n g  i t  up t o  r e c o r d  b l o o d  p r e s s u r e ,  

and t h e n  i n j e c t i n g  a l t e r n a t i v e l y ,  a t  n o t  more t h a n  5 - m i n u t e  

i n t e r v a l s . ,  a dose o f  t h e  USP s t a n d a r d ,  and  doses o f  one o r  

more o f  t h e  v a r i o u s  t e s t  p r e p a r a t i o n s  t o  be a s s a y e d  w i t h  t h e  

o b j e c t  o f  m a t c h i n g  t h e  b l o o d  p r e s s u r e  i n c r e a s e s .  When e q u a l  

r e s p o n s e s  were  o b s e r v e d ,  we c o n c l u d e d  t h a t  t h e  dose g i v e n  o f  

t h e  p r e p a r a t i o n  m u s t  have c o n t a i n e d  t h e  amount  o f  e p i n e p h r i n e  

i n  t h e  known dose  o f  t h e  s t a n d a r d .  



A c t u a l l y  e p i n e p h r i n e  was a p r e t t y  s t a b l e  p r o d u c t  and we 

were h a v i n g  v e r y  l i t t l e  t r o u b l e  w i t h  i t .  T h i s  was c e r t a i n l y  

n o t  t h e  case  w i t h  e r g o t .  Indeed, t h e r e  was supposed t o  be a 

l o t  o f  bad e r g o t  on t h e  marke t  as t h e  r e s u l t  o f  an i n c i d e n t  

some two y e a r s  e a r l i e r .  T h i s  l e d  t o  a h e a r i n g  i n  Congress 

i n t o  t h e  a l l e g a t i o n  made by a man named Rusby, a P r o f e s s o r  o f  

Pharmacognosy a t  one o f  t h e  New York Schoo l s  o f  Pharmacy. He 

c la imed ,  as I r e c a l l  now, t h a t  a M r .  A rmbrus te r  had t r i e d  t o  

c o r n e r  t h e  marke t  i n  e r g o t ,  and l i k e  a l l  such e f f o r t s  t h e  

maneuver had f a i l e d  because somebody f i g u r e d  o u t  how t o  g e t  

a round it. P r o f e s s o r  Rusby a l l e g e d  t h a t  t h e  Food and Drug 

A d m i n i s t r a t i o n  was a l l o w i n g  t h e  i m p o r t a t i o n  o f  poo r  e r g o t  when 

he, P r o f e s s o r  Rusby, n o t  Armbrus te r ,  had a l l  o f  t h e  good e r g o t  

co rne red .  McCloskey was i n v o l v e d  i n  t h a t .  A c t u a l l y ,  I d o n ' t  

t h i n k  t h e  FDA came o u t  w i t h  t h e  h e a r i n g s  w i t h  v e r y  much t o  i t s  

c r e d i t .  The r e c o r d  d i d n ' t  make them l o o k  v e r y  good, l e t ' s  

say,  wh i ch  d o u b t l e s s  was a reason  f o r  c r e a t i n g  t h e  new D i v i ­

s i o n  o f  Pharamacology i n  1935. Bu t  e r g o t  was s t i l l  a prob lem, 

m a i n l y  because t h e  assay method was so bad. 

We l l , , t o  g e t  back t o  e p i n e p h r i n e ,  t h e  method u s i n g  t h e  

dogs was w o r k i n g  w e l l  and perhaps once a  week we would r u n  

t h r o u g h  a l l  t h e  samples t h a t  had come f r o m  t h e  s t a t i o n s .  

The o t h e r  l a r g e  program we had g o i n g  was d i g i t a l i s .  The 

samples were coming i n  i n  t h e  f o rm o f  t i n c t u r e s  and t a b l e t s ,  

and, o f  course ,  t h e  i m p o r t s ,  a l l  o f  wh i ch  were h e l d  pend ing  



r e l e a s e  from o u r  l a b o r a t o r y .  We gave i m p o r t s  p r i o r i t y  because  

we f e l t  t h a t  i f  we were c o n t r o l l i n g  t h e  q u a l i t y  of t h e  d rug  a s  

i t  came i n t o  t h e  c o u n t r y ,  p a r t i c u l a r l y  t h e  o n e s  where  we were  

depending  on i m p o r t s ,  we had a l o t  b e t t e r  chance  o f  c o n t r o l ­

l i n g  t h e  q u a l i t y  t h a t  was go ing  o u t  i n  t h e  marke t .  T h i s  was 

done under  an a r r angemen t  w i t h  t h e  Customs o f f i c i a l s  whereby 

samples  were  s u b m i t t e d  t o  FDA o f  a l l  d rugs  a r r i v i n g  a t  US 

p o r t s .  In t h e  3 0 ' s  and 4 0 1 s ,  t h e s e  were mos t ly  c r u d e  d r u g s  

such  a s  d r i e d  d i g i t a l i s  l e a f ,  a c o n i t e  r o o t ,  and e r g o t .  The 

samples  were examined p h y s i c a l l y  by pha rmacognoc i s t s  t o  con­

f i r m  t h e i r  i d e n t i t y ,  m i c r o s o p i c a l l y  f o r  f i l t h ,  c h e m i c a l l y  f o r  

m o i s t u r e  c o n t e n t  and p h a r m a c o l o g i c a l l y  f o r  p o t e n c y .  

D i g i t a l i s  was t h e n  be ing  a s s a y e d  on f r o g s  by a p r o c e d u r e  

t h a t  i n v o l v e d  i n j e c t i n g  them a t  a g iven  time and a l l o w i n g  6 0  

minu te s  f o r  t h e  drug  t o  a c t ,  f o l l o w e d  by open ing  t h e  f r o g  t o  

s e e  what e f f e c t  t h e r e  had been ,  i f  any ,  on i t s  h e a r t .  I f  t h e  

d i g i t a l i s  was p o t e n t  o r ,  a s  i n  t h e  c a s e  of t h e  s t a n d a r d  of 

which we knew t h e  s t r e n g t h ,  t h e  h e a r t  would be s t o p p e d  i n  

a b o u t  h a l f  of t h e  f r o g s .  The d i f f e r e n c e  r e f l e c t e d  n a t u r a l  

v a r i a t i o n  i n  i n d i v i d u a l  f r o g s .  Th i s  t e s t  was p r e t t y  r o u t i n e ,  

b u t  any t i m e  t h a t  I c o u l d  s c h e d u l e  o u t s i d e  work on t h e  r e g u l a r  

s ample s ,  I devo ted  t o  r e s e a r c h  on p o s s i b l e  improvements .  Dr. 

Ca lve ry  gave me t h a t  r e s p o n s i b i l i t y ;  i t  was a c h a l l e n g e  and 

very  i n t e r e s t i n g .  

F o r t u n a t e l y ,  we made good p r o g r e s s  on t h e  a s s a y  of 

d i g i t a l i s  and soon a number of o t h e r  l a b o r a t o r i e s  were 



i n v o l v e d ,  p a r t l y  because we l a c k e d  c o n f i d e n c e  t h a t  t h e  po tency  

observed  on t e s t s  on f r o g s  would be t h e  same as seen by doc- 

t o r s  on t h e i r  p a t i e n t s .  I f  t h e r e  was bad d i g i t a l i s  on t h e  

market ,  p h a r m a c e u t i c a l  m a n u f a c t u r e r s  were j u s t  as concerned 

w i t h  remov ing  i t  as Food and Drug  was. One t h i n g  we needed t o  

know was t h e  r a t e  o f  d e t e r i o r a t i o n .  There was a l o t  o f  con­

f l i c t i n g  i n f o r m a t i o n  as a  r e s u l t  o f  t h e  use o f  t h e  r a t h e r  

i n a d e q u a t e  methods. So one o f  t h e  t h i n g s  t h a t  we l o o k e d  i n t o  

f i r s t  was a  r e p o r t  t h a t  i f  one a l l o w e d  t h e  i n j e c t e d  d i g i t a l i s  

t o  a c t  upon t h e  f r o g s  o v e r n i g h t ,  t h e  n e x t  day t h e y  wou ld  be 

e i t h e r  dead o r  a l i v e .  Death, o f  course ,  was assumed t o  have 

been t h e  r e s u l t  o f  h e a r t  stoppage. B u t  w i t h  a  l e s s - t h a n ­

l e t h a l  dose, some o f  t h e  f r o g s  would be a l i v e .  I t  i s  much 

* e a s i e r  t o  c o u n t  dead f r o g s  t h a n  t o  dec ide ,  i n  a f r o g  examined 

one hour  a f t e r  h a v i n g  been g i v e n  d i g i t a l  i s ,  whether  i t s  h e a r t  

had s topped.  Sometimes, j u s t  about  t h e  end o f  a one-minute 

o b s e r v a t i o n  p e r i o d ,  t h e  h e a r t  wou ld  d e c i  de t o  b e a t  again.  

O b v i o u s l y  t h a t  was a n e g a t i v e  r e a c t i o n .  We c l e a r l y  needed a 

b e t t e r  method. 

I n  t h e  c o u r s e  o f  t h i s  work, we were e n c o u n t e r i n g  what  we 

c a l l e d  a c t i o n a b l e  samples, u s u a l l y  t h o s e  o f  l o w  po tency .  Any 

such r e p o r t  was a lways  backed up by ano the r  a n a l y s t .  D r .  

H e r b e r t  Braun j o i n e d  t h e  s t a f f  i n  1936, t h e  y e a r  a f t e r  I came 

i n .  He and  I worked v e r y  c l o s e l y  t o g e t h e r  on t h e  d i g i t a l i s  

assay d u p l i c a t i n g  t e s t i n g  where necessary.  McCloskey and I 

c o r r o b o r a t e d  on t h e  p i t u i t a r y  assay and we more o r  l e s s  t o o k  



t u r n s  o n  t h e  e p i n e p h r i n e  a s s a y .  We n e v e r  g o t  any  r e s u l t s  on  

e r g o t  i n  w h i c h  we h a d  c o n f i d e n c e  enough  t o  t a k e  any  

a c t i o n .  

P e r h a p s  I s h o u l d  p r e f a c e  t h e s e  r e m a r k s  by  s a y i n g  t h a t  

when t h e  o r i g i n a l  D i v i s i o n  o f  P h a r m a c o l o g y  was o r g a n i z e d ,  

t h o s e  o f  u s  who came i n  were  t o l d  t h a t  t h e  Food a n d  D r u g  had a 

v e r y  u n e n v i a b l e  r e c o r d  w i t h  r e s p e c t  t o  d e f e n d i n g  i t s  f i n d i n g s  

o f  b i o l o g i c a l  a s s a y s .  I t h i n k  t h e y ' d  h a d  5  t r i a l s  and  h a d  

l o s t  e v e r y  one o f  them. FDA w i t n e s s e s  j u s t  s i m p l y  had n o t  

been a b l e  t o  p e r s u a d e  t h e  c o u r t s  t h a t  t h e i r  f i n d i n g s  were  

r i g h t  and  t h a t  t h o s e  o f  t h e  f i r m s  wrong.  So i t  became q u i t e  

f a s h i o n a b l e  a l w a y s  t o  go t o  c o u r t  when Food a n d  D r u g  came up 

w i t h  a  c i t a t i o n  b a s e d  o n  a  b i o l o g i c a l  a s s a y .  M r .  Campbe l l  

made i t  c l e a r  t h a t  he  e x p e c t e d  us ,  a s  newcomers, t o  change  

t h i s  s i t u a t i o n .  W e l l ,  t h e  f i r s t  c a s e  t h a t  t h e  new p e o p l e  had 

been i n v o l v e d  i n ,  we won. We h a d  a t  l e a s t  stemmed t h e  t i d e .  

Our f i r s t  c o u r t  c a s e  i n v o l v e d  a  h i g h  p o t e n c y  p i t u i t a r y  

s o l u t i o n  and  l e d  t o  t h e  c i t i n g  o f  Sharp  a n d  Dohme o f  P h i l a d e l -  

p h i a .  By a b o u t  1 9 3 8  we were  p r e p a r i n g  t o  go t o  c o u r t ,  as w i t ­

nesses ,  t o , p r e s e n t  t h e  e v i d e n c e  we h a d  o b t a i n e d  i n  t h e  l a b o r -  

a t o r y .  The c a s e ,  o f  c o u r s e ,  h a d  been  t u r n e d  o v e r  t o  t h e  

J u s t i c e  D e p a r t m e n t  a n d  i n v o l v e d  a  samp le  o f  p o s t e r i o r  p i t u i -  

t a r y  t h a t  we a t  Food  a n d  D r u g  a l l e g e d  t o  be  a t  l e a s t  150%; 

t h i s  was 50% o v e r  USP i n t e n d e d  s t r e n g t h ,  b u t  o n l y  30% o v e r  t h e  

USP u p p e r  l i m i t  o f  120%. S h a r p  a n d  Dohme a n a l y s t s  t e s t i f i e d  

a t  t h e  t r i a l  t h a t  t h e y  h a d  f o u n d  i t  a b o u t  125%;  t h i s ,  t h e y  



s a i d ,  was o n l y  j u s t  a l i t t l e  b i t  above t h e  upper l i m i t  o f  120, 

and i m p l i e d  t h a t  t h e y  s h o u l d  be commended f o r  p u t t i n g  o u t  a 

p r o d u c t  t h a t  f u l l y  measured up t o  s tandard .  The t r i a l  l a s t e d  

t h e  b e t t e r  p a r t  o f  two weeks. I t  ended up w i t h  t h e  j udge  

c a l l i n g  M r .  A. 6. Murray,  who was on hand w i t h  D r .  Klumpp f o r  

Food and Drug as w e l l  as t h e  A s s i s t a n t  D i s t r i c t  A t t o r n e y ,  and 

t h e  Sharp and Dohme a t t o r n e y s  t o  t h e  bench and say ing ,  "Look, 

we've g o t  a d i f f e r e n c e  o f  o p i n i o n  h e r e  o f  two groups o f  ana­

l y s t s ,  b o t h  o f  whom, I ' m  sure,  a r e  t e l l i n g  t h e  t r u t h .  I c a n ' t  

dec ide  on t h e  b a s i s  o f  t h e  ev idence  wh ich  one i s  t h e  n e a r e s t  

t o  t h e  t r u e  s t r e n g t h  o f  t h i s  p r o d u c t .  Why d o n ' t  t h e  two o f  

you  t a k e  t h i s  sample, go t o  one l a b o r a t o r y  (Food and Drug o r  

Sharp and Dohme) l o n g  enough t o  g e t  a good assay, t h e n  go down 

t'o t h e  o t h e r  l a b o r a t o r y  -- whatever  o r d e r  you  d e c i d e  upon, and 

t e s t  t h i s  sample, f u r t h e r ,  t o g e t h e r .  Then you  come back t o  me 

and r e p o r t  on what  you  found."  T h i s  was t h e  c h o i c e  M r .  Mu r ray  

and D r .  Klumpp f a c e d  and t h e y  had t o  agree  t o  it. I t  sca red  

me because I -- n o t  t h a t  I l a c k e d  c o n f i d e n c e  i n  ou r  r e s u l t  -­
knew t h a t  t h i s  p r o c e d u r e  was j u s t  v e r y  t r i c k y .  B u t  we a l l  

agreed t o  do i t  and i n  t h e  c o u r s e  o f  t h e  n e x t  two weeks we g o t  

a l l  s e t  up. We f i r s t  went up t o  t h e  Sharp and Dohme l a b o r a -  

t o r i e s  and, i n  a  r e l a x e d  atmosphere, we a l l  checked t h e  

necessary  s o l u t i o n s ,  checked t h e  appa ra tus  t o  make s u r e  a l l  

conformed e x a c t l y  t o  wha t  t h e  USP r e q u i r e d .  Imay say t h a t  

what  I l e a r n e d  t h e n  s t o o d  me i n  good s t e a d  l a t e r  t n  w r i t i n g  

USP d i r e c t i o n s .  



We ran ,  I t h i n k ,  t h r e e  assays t h a t  we agreed upon. I t  

took  us two weeks o r  b e t t e r  t o  do i t .  So h a v i n g  g o t t e n  t h a t .  

we a l l  came down t o  Food and Drug and we went t h r o u g h  t h e  same 

t h i n g  aga in .  We g o t  a n o t h e r  t h r e e  s a t i s f a c t o r y  assays and we 

'averaged t h e  s i x  r e s u l t s .  As I r e c a l l  , i t  was about  140%. 

c l e a r l y  h i g h e r  t h a n  t h e  125% t h a t  Sharp and Dohme had c l a i m e d ,  

and n o t  q u i t e  t h e  150% t h a t  we had c la imed.  So we went back t o  

t h e  Cour t .  The Judge s a i d ,  "Wel l ,  we a c c e p t  t h a t .  I f i n d  

Sharp and Dohme g u i l t y  o f  hav fng  sh ipped  p o s t e r i o r  p i t u i t a r y  

t h a t  was t o o  s t rong . "  What t h e  p e n a l t y  was, Id o n ' t  r e c a l l ,  

b u t  FDA had won i t s  f i r s t  case based upon d a t a  o b t a i n e d  by 

b i o l o g i c a l  assay. 

Sharp and Dohme had gone t o  c o u r t  t o  p r o t e c t  i t s  r e p u t a -  

t i o n ,  o f  course .  T h a t  was a lways t h e  case. The f i n e ,  what­

ever  i t  was i n  t h o s e  days, d i d n ' t  m a t t e r  and t h e  f i r m  d e c i d e d  

a g a i n s t  a p p e a l i n g  t h e  d e c i s i o n .  

Our n e x t  case i n v o l v e d  t h e  Yates  Chemical Company, a 

sma l l  f i r m  i n  New York City, t h a t  had sh ipped  a t i n c t u r e  o f  

d i g i t a l i s  t h a t  we found  t o  be very  c l o s e  t o  50%. We checked 

i t  and checked i t. Yates d e c i  ded t o  f i g h t ,  p r o m i s i n g  t o  show 

t h a t  we were wrong. 

To b e g i n  w i t h ,  t h e  assay 'wasn ' t  v e r y  good b u t  t h e  ma in  

t h i n g  t h a t  t h e y  hoped wou ld  w i n t h e i r  case was t h e  c l a i m  t h a t  

t h e  USP ~l g i  t a l  is Refe rence  S tanda rd  was q u e s t f  onabl  e. We 

r e a d i l y  agreed t o  t h a t  because we had p u b l f s h e d  t h e  main d a t a  



I 
i n d i c a t i n g  t h a t  t h e  s t a n d a r d  a c t u a l l y  was s t r o n g e r  t h a n  i t  was 

supposed t o  be. Wel l ,  we went t o  t r i a l  and I ' v e  w r i t t e n  an 

a c c o u n t  o f  i t  t o  wh i ch  y o u  can r e f e r .  

F L :  Yes, I have a copy o f  t h e  r e p r i n t  and I w 11 make i t  an 

append ix  t o  t h i s  r e c o r d i n g .  

LM: What t h e  r e p r i n t  d e s c r i b e s  i s  what  passed f o r  a b i o l o g i ­

c a l  assay i n  t h e  Cou r t ,  b u t  a c t u a l l y  was o n l y  s c a l  ed-down 

d e m o n s t r a t i o n .  However, t h e  Judge t h o u g h t  i t  was an assay, 

and s i n c e  i t  came o u t  b e t t e r  t h a n  i t  had e v e r  come o u t  i n  any 

o f  t h e  many t r i a l s  we had had b e f o r e ,  t h e  Judge had no p rob lem 

a t  a l l  i n  f i n d i n g  t h e  Ya tes  Company g u i l t y  o f  s h i p p i n g  sub- 

p o t e n t  d i g i t a l i s .  So, FDA t h e n  had a  second v i c t o r y .  

As I r e c a l l ,  t h e  n e x t  t i m e  we were h a u l e d  i n t o  c o u r t  was 

i n  t h e  Summer o f  1941. I n  any even t ,  t h e  B u f f a l o  Pharmacal 

Company was i n v o l v e d  and t h e  t r i a l  was h e l d  i n  Rochester .  The 

p r o d u c t  was d i g i t a l i s  t a b l e t s ,  and a g a i n  we had f o u n d  q u i t e  

l o w  po tency ,  namely 50% o f  l a b e l e d  s t r e n g t h .  I n  t h e  c o u r s e  o f  

p r e p a r i n g  f o r  t h e  case, Iwas c o n t a c t e d  by P r o f e s s o r  C l i f f o r d  

Chapman who was a c l o s e  f r i e n d  b o t h  p r o f e s s i o n a l l y  and s o c i -  

a l l y .  He was a t  t h e  U n i v e r s i t y  o f  M a r y l a n d  School o f  

Pharmacy, and we had c o l l a b o r a t e d  f o r  a l o n g  w h i l e  on t h e  

d i g i t a l i s  assay.  He was one o f  t h o s e  who had demons t ra ted  

t h a t  t h e  o v e r n i g h t  assay  was perhaps  more r e l i a b l e  t h a n  t h e  

USP one-hour  p rocedu re .  B u f f a l o  Pharmacal  had approached h i m  

t o  t e s t  i t s  p r o d u c t .  He c a l l e d  me up and sa id ,  "What goes on 



h e r e ?  I ' m  f i n d i n g  a b o u t  80%, i n  f a c t ,  maybe a  l i t t l e  b e t t e r  

t h a n  80%. I d o n ' t  t h i n k  y o u  w o u l d  go t o  c o u r t  on  t h e  b a s i s  o f  

an  8 0 %  f i n d i n g . "  I s a i d ,  " W e l l ,  y o u ' v e  b e e n  w i t h  t h e  F o o d  a n d  

D r u g  D i r e c t o r a t e  o f  Canada, and  y o u  know t h a t  t h e  r u l e s  up  

t h e r e  a r e  p r e t t y  much t h e  same a s  down h e r e .  I c a n ' t  s a y  t h a t  

we w o u l d n ' t  go t o  c o u r t  on  t h e  b a s i s  o f  80%, b u t  I c a n  a s s u r e  

t h a t  we f o u n d  t h e  p r o d u c t  v e r y  much l o w e r  t h a n  t h a t . "  He 

i e d ,  "Ij u s t  d o n ' t  b e l i e v e  o u r  t w o  l a b o r a t o r i e s  w o u l d  d i f -  

I t h a t  much. L e t ' s  t r a d e  samp les . "  So I s e n t  h i m  some o ff e r  

o f f i c i a l  s a m p l e  t h a t  we had,  and  h e  s e n t  me some t h a t  h e  

We each  f o u n d  w h a t  t h e  o t h e r  h a d  f o u n d  on t h e  r e s p e c t i v e  

samp les .  T h a t  i s ,  he  c h e c k e d  o u r  50%; I c h e c k e d  h i s  80%. I 

became s u s p i c i o u s  t h a t  we d i d n ' t  h a v e  t h e  same sample.  So I 

t o o k  some o f  b o t h  o f  t hem o v e r  t o  o u r  M i c r o a n a l y t i c a l  Lab, a n d  

a s k e d  them t o  l o o k  a t  them u n d e r  t h e  m i c r o s c o p e .  To b e g i n  

w i t h ,  t h e  s a m p l e s  d i d n ' t  seem t o  h a v e  t h e  same c o l o r .  Then 

u n d e r  t h e  m i c r o s c o p e ,  s u r e  enough, t h e r e  was a l o t  o f  s t a r c h  

f i l l e r  i n  t h e  t a b l e t  t h a t  I f o u n d  t o  b e  50%. T h e r e  was 

a p p a r e n t l y  no  s t a r c h  a t  a l l  i n  t h e  samp le  t h a t  D r .  Chapman 

h a d  been a s k e d  t o  t e s t .  T h i s  was s o m e t h i n g  v e r y  i n t e r e s t i n g ,  

I c a n  t e l l  you .  O b v i o u s l y ,  t h e  f i r m  was g o i n g  t o  a r g u e  t h a t  

t h e y  were  m a r k e t i n g  a  p r o d u c t  t h a t  was p r a c t i c a l l y  a l l  r i g h t  

o n  t h e  b a s i s  o f  t e s t s  t h a t  t h e y  w e r e  g o i n g  t o  have  D r .  Chapman 

t e s t i f y  t o .  A t  t h e  moment I c a n ' t  r e c a l l  w h e t h e r  I r e p o r t e d  

b a c k  t o  D r .  Chapman o u r  f i n d i n g s  a b o u t  t h e  p h y s i c a l  



examina t i ons .  A f t e r  a l l ,  t h e r e  was a  c e r t a i n  amount o f  ques- 

t i o n a b l e  p r o p r i e t y  i n v o l v e d  i n  exchang ing  samples. We may 

have ove rs tepped  t h e  bounds a  l i t t l e  b i t  t h e o r e t i c a l l y ,  

a l r e a d y .  

Anyway, t h e  case  came t o  t r i a l  and I remember i t  v e r y  

w e l l .  I t was i n  t h e  m i d d l e  o f  t h e  summer, and i t  happened t h a t  

I had j u s t  g o t t e n  o u t  h e r e  t o  C a l i f o r n i a  on v a c a t i o n  e x p e c t i n g  

t o  have t h r e e  weeks o f  l e a v e ,  when I g o t  a t e l e g r a m  f r o m  my 

Ch fe f ,  D r .  C a l v e r y ,  s a y i n g  t h a t  I was needed i n  B u f f a l o  t h e  

5 t h  o f  J u l y ,  l e t ' s  say, and  Iwas wanted  t h e r e  t h e  3 r d  o r  t h e  

4 t h  t o  t a l k  t o  t h e  a t t o r n e y s  ahead o f  t ime .  I c a l l e d  D r .  

C a l v e r y  t o  beg  a  few days '  e x t e n s i o n  b u t  he e x p l a i n e d  t h a t  he 

knew I ' d  j u s t  g o t t e n  t o  C a l i f o r n i a ,  b u t  I was on l e a v e  a t  t h e  

p . leasure  o f  t h e  government.  So I p a i d  my own way back t o  

B u f f a l o ,  a r r i v i n g  i n  a s w e l t e r i n g  h o t  s p e l l ,  i n  t h e  days be-  

f o r e  a i r  c o n d i t i o n i n g .  We met w i t h  t h e  U.S. D i s t r i c t  A t t o r n e y  

on t h e  4 t h  o f  J u l y .  I t was t o  be a  j u r y  t r i a l ,  my f i r s t  

e x p e r i e n c e  w i t h  a j u r y .  The de fense  a t t o r n e y ,  i t  t u r n e d  o u t  

when we g o t  i n t o  c o u r t ,  was t h e  k i n d  t h a t  depended upon b u l l y -  

i n g  t h e  w i t n e s s ,  b e i n g  t h e  t y p e  who was more a t  home i n  t h e  

p o l i c e  c o u r t .  Anyway, he b u l l r a g g e d  me t h r o u g h o u t  my t e s t i ­

mony. A l l  t h e  t i m e  I had i n  m i n d  t h a t  Iwas g o i n g  t o  t e s t i f y  

e v e n t u a l l y  t h a t  t h e  FDA sample and t h a t  g i v e n  D r .  Chapman were 

i f f e r e n t .  I had a l s o  b r o u g h t  a l o n g  a  l i t t l e  b i t  o f  a s o l u ­

i o n  o f  i o d i n e  I e x p e c t e d  t o  a p p l y  t o  a t a b l e t  f r o m  t h e  FDA 



samp le  c o n t a i n i n g  t h e  s t a r c h ,  e x p e c t i n g  i t  w o u l d  t u r n  b l u e .  

T h a t  w o u l d  c o n t r a s t  t o  a p p l y i n g  i o d i n e  t o  a t a b l e t  f r o m  t h e  

Chapman samp le  w h i c h  had n o  s t a r c h  and  hence w o u l d  n o t  t u r n  

b l u e .  Through,  I r e c a l l ,  a day a n d  a  h a l f  o f  t e s t i m o n y ,  I 

t r i e d  t o  m a i n t a i n  o u r  p o s i t i o n .  We had a g r e e d  n o t  t o  i n t r o ­

duce t h i s  s t a r c h  t e s t  e v i d e n c e  u n t i l  a f t e r  Dr .  Chapman h a d  

t e s t i f i e d .  The B u f f a l o  P h a r m a c a l  a t t o r n e y ,  t r i e d  t o  e s t a b l  l s h  

t h e  c r e d i b i l i l t y  o f  Dr .  Chapman t h r o u g h  me. "You know D r .  

Chapman?", he a s k e d  me. I r e p l i e d  "Yes".  H i s  n e x t  q u e s t i o n :  

" H e ' s  one o f  t h e  w o r l d ' s  f i n e s t  b i o l o g i c a l  a s s a y i s t s ,  i s  he  

n o t ? "  I was n o t  g o i n g  t o  f a l l  i n t o  t h a t  t r a p  so I s a i d ,  "No." 

B u t  I h e s i t a t e d  somewhat.  A f t e r  a l l ,  C l i f f  was a good  f r i e n d  

o f  m i n e  a n d  I d i d n ' t  w a n t  t o  i n s u l t  him, b u t  I w a s n ' t  g o i n g  t o  

b u i l d  up  t h e i r  c a s e .  As s o o n  a s  I s t a r t e d  t o  say  "NoW, t h e i r  

a t t o r n e y  t u r n e d  away f r o m  t h e  b e n c h  and  s t a r t e d  back  t o  h i s  

t a b l e .  B u t  when my "No" was drawn o u t ,  a s  i f  t o  show some 

d o u b t ,  he w h i r l e d  a r o u n d  a n d  s a i d .  "What do y o u  mean, i s  D r .  

Chapman one o f  t h e  w o r l d ' s  o u t s t a n d i n g  e x p e r t s  i n  b i o l o ~ g i c a l  

a s s a y ? "  W e l l ,  I knew i t  w o r k e d  f i n e  once, s o  I t r i e d  i t  a g a i n  

a n s w e r i n g  w i t h  s l i g h t l y  m o r e  e x a g g e r a t i o n .  T h a t  t i m e  t h e  

a t t o r n e y  d e f i n i t e l y  r e a c t e d  and  he  a s k e d  me a t h i r d  t i m e .  So 

I made my *No" e v e n  l o n g e r  t h e  t h i r d  t i m e .  The a t t o r n e y  

t u r n e d  t o  t h e  J u d g e  s a y i n g .  "Your  Honor,  t h i s  w i t n e s s  s a y s  

' n o ' ,  b u t  he sounds  l i k e  he  means ' y e s ' . "  By t h a t  t i m e ,  t h e  

w h o l e  c o u r t r o o m  was t i t t e r i n g - - t h e  j u r y  i n c l u d e d - - s o  t h e  J u d g e  



s a i d ,  " C o u r t  i s  r e c e s s e d  f o r  f i v e  m i n u t e s  o r  so." As I r e -

c a l l ,  t h e  c o u r t r o o m  t h e r e  was on t h e  upper  f l o o r  o f  a b u i l d i n g  

t h a t  had an hugh open space f r o m  ground f l o o r  t o  r o o f .  We a l l  

wa lked  o u t  i n t o  t h i s  t h i n g ,  and you  c o u l d  hea r  on a l l  s i d e s ,  

"Noooo, noooo." 

When I g o t  back t o  Washington and r e p o r t e d  t h e  i n c i d e n t  

t o  M r .  Campbel l ,  he baw led  me o u t ,  s a y i n g ,  'You w e r e n ' t  

r e s p e c t f u l ;  you  s h o u l d n ' t  have done t h a t . "  We l l ,  I c a n ' t  

q u a r r e l  w i t h  success,  b u t  I neve r  t r i e d  t h a t  aga in .  

We d i d  w i n  t h e  case,  and t h e  v e r d i c t  b r o u g h t  o u t  two v e r y  

i n t e r e s t i n g  p o f n t s .  The p r e s i d e n t  o f  t h e  f i r m  was named 

D o t t e r w e i c h ,  and he had a  l o n g  h i s t o r y  (by  t h a t  Imean 3 o r  4 

t i m e s )  o f  h a v i n g  been found  g u i l t y  o f  a Food and Drug  v i o l a -  

Cion. He had d i s s o l v e d  h i s  f i r m  and s t a r t e d  vp a new one. So 

he n e v e r  had a second v i o l a t i o n ,  y o u  see. The D i s t r i c t  

A t t o r n e y  and t h e  Food and  Drug A d m i n i s t r a t i o n  d e c i d e d  t o  f i x  

h i s  wagon. They cha rged  h im  p e r s o n a l l y ;  ( i t  was a r a r e  t h i n g  

i n  t h o s e  days t o  c h a r g e  an o f f i c e r  o f  t h e  f i r m  f o r  a n y t h i n g ) .  

M r .  D o t t e r w e i c h  t o o k  t h e  s tand,  and t h e  D i s t r i c t  A t t o r n e y  

a t t e m p t e d  t o  p i n  h i m  down. T h i s  exchange t o o k  p l a c e :  "Wel l  

now, i f  you  were i n  charge ,  were you  n o t  r e s p o n s i b l e  f o r  t h e  

q u a l i t y  o f  t h e s e  t a b l d f ? "  Answer: " W e l l ,  I ' m  n o t  sure . "  

"We l l ,  why, were y o u  n o t  i n  cha rge?"  "Wel l .  Iwent  o u t  t o  

l u n c h . "  "Was somebody e l s e  i n  cha rge  when you  went  o u t  t o  

l u n c h ? "  "No, no, nobody e l s e  was i n  charge."  



And h e  w e n t  o n  w i t h  e v a s i v e  t e s t i m o n y  o f  t h a t  k i n d ,  w h i c h  

o f  c o u r s e  was q u i t e  u n c o n v i n c i n g  t o  t h e  j u r y  w h i c h  carnie b a c k  

w i t h  a v e r y  a n o m a l o u s  v e r d i c t .  The Company was n o t  g u i l t y  o f  

h a v i n g  s h i p p e d  t h i s  s u b s t a n d a r d  d i g i t a l i s ,  b u t  t h e  P r e s i d e n t  

was. 

And t h e  f i r m  a s k e d  how c o u l d  t h a t  be  a n d  a p p e a l e d  o n  t h e  

b a s i s  o f  t h a t  anoma ly  up  t o  t h e  U.S. Supreme C o u r t .  T h i s  

was t h e  o n l y  c a s e  t h a t  I was e v e r  i n v o l v e d  i n  w h i c h  was s o  

a p p e a l e d .  The Supreme C o u r t  f o u n d  t h a t  o u r  C o u r t s  depend 

upon t h e  j u r y  s y s t e m .  And t h e  j u r y  may come back  w i t h  some 

v e r y  s t r a n g e  d e c i s i o n s  somet imes,  b u t  w e ' r e  bound  t o  a c c e p t  

them. T h a t  was t h e  e n d  o f  t h e  D o t t e r w e i c h  c a s e .  The re  was 

a n o t h e r  f i n e  p o i n t  o r  t w o  w i t h  r e s u l t  t h a t  U.S. vs .  

D p t t e r w e i c h  h a s  b e e n  c i t e d  many t i m e s  f o r  w h a t e v e r  l e g a 1  p o i n t  

i t  was t h a t  was s e t t l e d  b y  t h e  Supreme C o u r t .  A c t u a l l y  , t h e  

FDA v i c t o r y  was much l e s s  a m a t t e r  o f  o u r  h a v i n g  s t r o n g ,  

c l e a r - c u t  b i o l o g i c a l  e v i d e n c e ,  a s  i t  was o f  c h i c a n e r y  on  t h e  

p a r t  o f  t h e  D e f e n d a n t .  

FL: D i d  D r .  Chapman t e s t i f y  i n  t h e  D o t t e r w e i c h  c a s e ?  

LM: Yes, he  d i d .  H i s  t e s t i m o n y  was s t r a i g h t  f o r w a r d  and  t h e  

D i s t r i c t  A t t o r n e y  a s k e d  h i m  o n l y  t o  i d e n t i f y  c a r e f u l l y  t h e  

samp les  he  h a d  r e c e i v e d  a n d  t e s t e d .  I was t h e n  r e c a l l e d  t o  

t h e  s t a n d  t o  a p p l y  t h e  i o d i n e  t e s t  t h a t  c l e a r l y  showed t h e  

d i f f e r e n c e  i n  t h e  t w o  samp les .  So t h e  j u r y  saw i m m e d i a t e l y  

t h a t  t h e r e  h a d  been  some s w i t c h i n g  o f  t a b l e t s  somewhere a l o n g  



t h e  l i n e .  And, o f  course ,  C l i f f  was c o m p l e t e l y  c l e a r  because 

he had t e s t i f i e d  o n l y  as t o  t e s t s  on what  he had been sen t .  

D u r i n g  t h e  n e x t  s e v e r a l  y e a r s  we were c a r r y i n g  o u t  

r e s e a r c h  on t h e  d i g i t a l i s  assay and we p u b l i s h e d  a  number o f  

papers .  I n e v e r  p u b l i s h e d  a n y t h i n g  on p o s t e r i o r  p i t u i t a r y  

e x c e p t  a s h o r t  n o t e  on an appa ra tus  t h a t  I deve loped t o  

f a c i l i t a t e  t h e  assay  somewhat. 

We were a l s o ,  a t  t h a t  t ime ,  c h e c k i n g  on samples o f  p a r a -  

t h y r o i d  e x t r a c t .  T h a t  work was done on dogs we k e p t  i n  b u i l d -  

i n g  wh i ch  had been once used as an eng ine  t e s t i n g  f a c i l i t y  on 

l a n d  now o c c u p i e d  by t h e  Pentagon. There  was no room f o r  dogs 

i n  t h e  FDA space i n  t h e  A g r i c u l t u r e  B u i l d i n g  then .  The ques- 

t i o n  i n v o l v e d .  "What i s  t h e  dose-response r e l a t i o n s h i p ? "  It 

was n o t  c a l l e d  f o r  i n  t h e  USP assay  ( w h i c h  was c o n s i d e r e d  t o o  

c o s t l y  as i t  was). I worked o u t  t h e  r e l a t i o n s h i p  and pub- 

l i s h e d  i t .  I a l s o  p u b l i s h e d  2 o r  3 pape rs  on e r g o t ;  n o t h i n g  

i m p o r t a n t .  

Our most s i g n i f i c a n t  work was on d i g i t a l i s .  W i th  t h e  

h e l p  o f  a b i o m e t r i c i a n  by t h e  name o f  Ches te r  I.B l i s s ,  who 

came i n  a s . a  c o n s u l t a n t ,  a t  my r e q u e s t ,  we a p p l i e d  new s t a ­

t i s t i c a l  p r o c e d u r e s  t o  t h e  d a t a  o b t a i n e d  i n  d i g i t a l i s  assays. 

I t  enab led  us t o  choose between two compe t i ng  methods, s p e c i ­

f i c a l l y ,  t h e  one-hour  ve rsus  t h e  o v e r n i g h t  method. It s e t t l e d  

a c o n t r o v e r s y  t h a t  had been g o i n g  on f o r  y e a r s  between t h o s e  

i n  t h e  U.S. who f a v o r e d  t h e  s h o r t e r  (one -hou r )  USP method and 



t h o s e  i n c l u d i n g  D r .  Chapman a t  t h e  U n i v e r s i t y  o f  M a r y l a n d  a n d  

o t h e r s  i n  O t t a w a ,  Canada. The l a t t e r  a l l  f e l t  t h a t  t h e y  o b -  

t a i n e d  much b e t t e r  r e s u l t s  w i t h  t h e  o v e r n i g h t  p r o c e d u r e  t h a n  

we were  g e t t i n g  w i t h  t h e  o n e - h o u r  a s s a y ,  w h i c h  t h e  USP t h e n  

r e q u i r e d  a n d  was m o r e  p o p u l a r ,  p a r t l y  b e c a u s e  i t  was q u i c k e r .  

W e l l ,  w i t h  t h e  p r o c e d u r e  t h a t  Dr .  B l i s s  h e l p e d  me work  o u t ,  we 

c l e a r l y  showed t h a t  t h e  o v e r n i g h t  a s s a y  was b e t t e r .  So, t h a t  

m e t h o d  was a d o p t e d  i n  t h e  n e x t  e d i t i o n  o f  USP. 

However,  t h e  c o n t r o v e r s y  d i d  n o t  e n d  t h e r e .  J u s t  a b o u t  

t h a t  t i m e  a n o t h e r  a r g u m e n t  e r u p t e d  o v e r  u s i n g  f r o g s  and  u s i n g  

c a t s .  The s o - c a l l e d  c a t  me thod  was c o n s i d e r e d  b e t t e r  b y  D r .  

Go ld ,  a w e l l  known h e a r t  s p e c i a l i s t  i n  New Y o r k .  D r .  G o l d  h a d  

t e s t i f i e d  t o  t h a t  e f f e c t  i n  t h e  Y a t e s  t r i a l ,  b u t  t h e  j u d g e  

r u l e d  t h a t  i t  was i r r e l e v a n t  b e c a u s e  t h e  USP s e t  f o r t h  t h e  

p r o c e d u r e  t h a t  we w e r e  a l l  supposed  t o  use,  and  t h a t  was t h a t .  

A t  t h e  end  o f  t h e  t r a i l  he  s a i d ,  ' ' I ' v e  seen  t h e  p r o c e d u r e  work  

r i g h t  b e f o r e  my e y e s  and  d e m o n s t r a t e d  t h a t  t h e  Y a t e s '  p r o d u c t  

was l o w  and  t h e r e f o r e  t h a t  i s  my d e c i s i o n . "  F o r  t h a t  work  on  

d i g i t a l i s ,  I r e c e i v e d  t h e  E b e r t  Meda l  i n  1940,  t h e n  c o n s i d e r e d  

t h e  m o s t  p r e s t i g i o u s  s c i e n t i f i c  a w a r d  i n  pharmacy.  

Have y o u  i n t e r v i e w e d  anyone e a r l i e r  a b o u t  t h e  work  on  t h e  

m o s q u i t o  r e p e l l e n t  done a t  FDA i n  1 9 4 2 ?  

FL:  No. 

LM: The s u c c e s s  w i t h  t h e  r e p e l l e n t  was one  o f  t h e  more  

i n t e r e s t i n g  a n d  s a t i s f y i n g  s t o r i e s  t h a t  came o u t  o f  t h e  war  



I 

t h a t  Food and D r u g  had a n y t h i n g  t o  do w i t h .  One day, we had a  

c a l l  f rom t h e  Amer ican Med ica l  A s s o c i a t i o n  i n  Chicago a s k i n g  

whe the r  o u r  D i v i s i o n  had any d a t a  on t h e  t o x i c i t y  o f  t h e  p r o -  

d u c t  b e i n g  s u p p l i e d  o u r  t r o o p s ,  as an i n s e c t  r e p e l l e n t ,  t h a t  

c o n t a i n e d  a h i g h  c o n t e n t  o f  d i e t h y l e n e  g l y c o l .  I t was b e i n g  

used i n  huge amounts a t  some a i r b a s e  i n  t h e  s t a t e  o f  Washing- 

t o n  where s o l d i e r s  were b e i n g  t r a i n e d .  The mosqu i tos  were bad 

b u t  t h e  wea the r  was h o t  and v e r y  humid so t h e  men s t r i p p e d  t o  

t h e  w a i s t .  They were j u s t  l a t h e r i n g  t h i s  r e p e l l e n t  on them i n  

q u a n t i t y .  Someone wondered, " I s  t h i s  s t u f f  sa fe ,  a t  l e a s t  

used  l i k e  t h a t ? "  I t  t u r n e d  o u t  t h a t  t h e  AMA knew n o t h i n g ;  FDA 

knew n o t h i n g .  B u t  we g o t  a  sample w i t h i n  2 4  hou rs  f o r  t e s t ­

i n g .  D r .  D r a i z e  had  deve loped a t e c h n i q u e  o f  s h a v i n g  t h e  f u r  

From t h e  backs o f  r a b b i t s  and a p p l y i n g  t o  sma l l  a reas  t h e  

subs tances  t o  be t e s t e d .  Thus, he a p p l i e d  t h e  mosqu i t o  r e p e l -  

l e n t  and f o u n d  t h a t  i t  was absorbed i n t o  t h e  s k i n  v e r y  

q u i c k l y .  A l l  he d i d  was p u t  on 1 o r  2 m l ,  r u b  i t  w i t h  a  g l a s s  

rod ,  and i n  a  few moments t h e  subs tance  d isappeared .  Those 

r a b b i t s  showed b l o o d y  u r i n e  w i t h i n  2 4  h o u r s ,  and t h e y  s t a r t e d  

d y i n g  a day, o r  two l a t e r .  A t  au topsy ,  t h e  k i d n e y s  l i t e r a l l y  

l o o k e d  l i k e  empty w a l n u t  s h e l l s .  The i n s i d e s  o f  t hose  k i d n e y s  

were c o m p l e t e l y  gone. Wel l ,  you  can imag ine  t h e  c o n s t e r n a t i o n  

when t h e  word w e n t  o u t  t o  s t o p  u s i n g  t h e  p r o d u c t .  The Army 

s a i d ,  "You c a n ' t  s t o p ,  y o u  c a n ' t  have t h e s e  men w o r k i n g  unde r  

t h e s e  c o n d i t i o n s  w i t h o u t  someth ing  t o  r e p e l  t h e  mosqui t o s s  



a n d  n o t h i n g  e l s e  seems t o  w o r k .  Y o u ' v e  g o t  t o  g i v e  u s  some 

s u b s t i t u t e . "  

As i t  happened  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e  was m a i n ­

t a i n i n g  a  m o s q u i t o  c o l o n y  a t  a f a c i l i t y  i n  F l o r i d a .  They w e r e  

i n  t h e  p r o c e s s  o f  t h e  e v a l u a t i n g  o f  r e p e l l e n t s  down t h e r e ,  a n d  

t h e y  may a c t u a l l y  h a v e  h a d  a  c a n d i d a t e  o r  t w o  i n  m i n d .  Any­

how, t h e y  w e n t  r i g h t  t o  work  on  i t .  They s u c c e e d e d  i n  c o m i n g  

up w i t h  t h e  p r o d u c t  t h a t  we now know a s  6 -12 ;6  p a r t s  o f  one  

t h i n g  and  one  o f  a n o t h e r ,  a n d  t w o  p a r t s  o f  a t h i r d .  They h a d  

d e m o n s t r a t e d  b y  t h e  e n d  o f  t h e  week t h a t  t h i s  was v e r y  good  

f o r  r e p e l l i n g  m o s q u i t o s .  A t  FDA, t o x i c i t y  t e s t s  w e r e  s t a r t ­

i n g .  I w a s n ' t  i n v o l v e d  i n  i t  a t  a l l ,  j u s t  an  i n t e r e s t e d  

o b s e r v e r .  By t h e  e n d  o f  t h r e e  weeks, we knew t h a t  t h e  new 

f o r m u l a  was c e r t a i n l y  f a r  s a f e r  t h a n  t h e  one t h e n  i n  use.  A t  

t h e  end  o f  s i x  weeks t h e  Army b a s e  i n  t h e  S t a t e  o f  Wash ing-  

t o n  h a d  some o f  i t .  From t h e  s t a n d p o i n t  Q f  m e e t i n g  an emer­

gency  and c o m i n g  u p  w i t h  a good answer  i n  a h u r r y ,  t h e r e  was 

n o t h i n g  t h a t  compared  w i t h  t h a t  p r o j e c t .  As I r e c a l l ,  i t  was 

a l o n g  t i m e  b e f o r e  a n y t h i n g  b e t t e r  was f o u n d .  

I f  y o u  h a v e n ' t  t a l k e d  t o  D r .  D r a i z e  y o u  s h o u l d  in 'asmuch 

as  h i s  name i s  v e r y  much i n  t h e  news r i g h t  now because  o f  t h e  

r a b b i t  e y e  t e s t  t h a t  h e  d e v e l o p e d .  He came t o  FDA f r o m  Edge- 

wood A r s e n a l ,  where  h e  h a d  been w o r k i n g  f o r  t h e  Army, a b o u t  

1939. He j o i n e d  u s  a f t e r  p r a c t i c a l l y  a l l  o f  t h o s e  who h a d  

been w o r k i n g  on  t h e  s p r a y  r e s i d u e  p r o b l e m  h a d  been s h i f t e d  t o  



o t h e r  work. A c t u a l l y ,  D r a i z e  deve loped two procedures ,  t h e  

one i n v o l v i n g  s k i n  a p p l i c a t i o n  t o  r a b b i t s  whereby much o f  t h e  

back o f  t h e  r a b b i t  was shaved and d i v i d e d  i n t o  squares,  c a l l e d  

" p a t c h e s W  t o  w h i c h  t e s t  subs tances  were a p p l i e d  s y s t e m a t i -  

c a l l y .  The p a t c h e s  were observed  r e g u l a r l y  f o r  a  week o r  more 

and i f  a r e a c t i o n  developed,  t h e  p r o d u c t  t h a t  caused i t  was 

suspec t .  The second " D r a i z e  T e s t "  i n v o l v e d  d r o p p i n g  d i l u t i o n s  

o f  t h e  t e s t  subs tance  i n t o  r a b b i t s '  eyes. The b a s i s  f o r  t h i s  

p r o c e d u r e  was t h e  c u r r e n t  p r a c t i c e  i n  beau ty  shops o f  d y e i n g  

and t i n t i n g  eyebrows and eye lashes .  Very o f t e n  some o f  t h e  

dye g o t  i n t o  t h e  c u s t o m e r ' s  eyes and seve re  damage sometimes 

r e s u l t e d .  When t h e  '38 A c t  cove red  cosmet i cs ,  f o r  t h e  f i r s t  

t ime ,  n o t h i n g  was known a b o u t  t h e  p o t e n t i a l  hazards  o f  any o f  

t h e  p r o d u c t s .  D r .  D r a i z e  was added t o  t h e  s t a f f  t o  s e t  up a 

t e s t i n g  p rogram f o r  cosme t i cs .  

One such  p r o d u c t  t h a t  was s u s p e c t  was Roux Lash 6 Brow 

T i n t  t h a t  had caused a l o t  o f  i n j u r i e s  t o  p a t i e n t s  i n  beau ty  

p a r l o r s .  D r .  D r a i z e  used h i s  eye t e s t  t o  check on p r o d u c t s  

l i k e  t h a t .  I t  r e s u l t e d  I n  an enormous improvement  i n  t h e  

cosmet i c  i n d u s t r y  because f o r  t h e  f i r s t  t i m e  t h e r e  was a  way 

t o  e l i m i n a t e  t h e  p r o d u c t s  t h a t  were r e a l  t roub lesome.  

As t o  my i n v o l v e m e n t  w i t h  t h e  war e f f o r t ,  f r o m  t h e  t i m e  

of  P e a r l  Ha rbo r  on . . . and I w e l l  remember P e a r l  Harbor  Day, 

December 7, 1941, i t  was on a Sunday, and  I was i n  t h e  l a b  

t h a t  a f t e r n o o n ,  w h i c h  w a s n ' t  unusual .  I remember a  j a n i t o r  



coming around, t h e  word had j u s t  come over  t h e  r a d i o  t ihat  

P e a r l  Harbor  has been bombed. 

The work Iwas d o i n g  became h e a v i e r  because t h e  p e o p l e  

t h a t  had been d o i n g  some o f  t h e  r e g u l a t o r y  work were s h i f t e d  

t o  war t e s t i n g  o f  t h e  s o r t  we have been t a l k i n g  about .  I, 

m y s e l f ,  was n o t  i n v o l v e d  i n  t h e  war r e s e a r c h .  As I relmember, 

t h e  hood i n  my l a b  was o c c a s i o n a l l y  used t o  open a t h i o  com­

pound o f  some k i n d  t h a t  was used f o r  a war gas o f  some k i n d .  

Anyhow, we had a sample o f  i t  and work on i t  was a ve ry  hush-

hush p r o j e c t .  O f t e n  some o f  t h e  p r o d u c t  escaped o u t s i d e  t h e  

hood and s m e l l e d  l i k e  a t h i o  compound a lways does. And so 

they  c a l l e d  i t  t h e  SH Compound. One o f  t h e  g i r l  t e c h n i c i a n s  

i n  t h e r e  s a i d ,  "What does SH mean?' And some guy sa id ,  

"SHSHSHSH". D r .  L o r r y  Gran t  was i n v o l v e d  i n  t h a t .  He can 

t e l l  you  about  it. O b v i o u s l y ,  about  a l l  I knew about  i t  was 

what I c o u l d  s m e l l .  The work d i d n ' t  come o u t  l i k e  t h e  

mosqu i t o  r e p e l  l e n t  d i d .  

Bu t  came t h e  day i n  1942, by wh i ch  t i m e  D r .  Klumpp, who 

had been i n  as t h e  Head o f  t h e  Drug D i v i s i o n ,  was c a l l e d  t o  

t h e  AMA a s , S e c r e t a r y ' o f  t h e  Counc i l  on Pharmacy and Chemis t r y  

f o r  a few months. Then he had been i n v i t e d  t o  become P r e s i -  

d e n t  o f  W in th rop  Chemical  Company. He asked me t o  c o n s i d e r  

j o i n i n g  t h e  r e s e a r c h  s t a f f  a t  Rensselaer .  I went f o r  an 

i n t e r v i e w  b u t  a c t u a l l y  d i d  n o t  d e c i d e  t o  make t h e  move u n t i l  

J u l y  1943. I s t a y e d  t h e r e  f o r  s i x  y e a r s  b e f o r e  moving on t o  

be t h e  head o f  t h e  USP. 



B u t  l e t ' s  go back t o  t h e  i n s u l i n  f l u r r y .  A l l  d u r i n g  t h e  

t i m e  t h a t  I was w o r k i n g  on d i g i t a l i s .  I ' d  been ve ry ,  v e r y  

c l o s e  t o  t h e  USP R e v i s i o n  Committee. I n  f a c t ,  my v e r y  f i r s t  

r e c o l l e c t i o n  o f  w o r k i n g  w i t h  USP was d u r i n g  t h e  f i r s t  weeks a t  

FDA I was b e i n g  t a u g h t  t h e  d i g i t a l i s  assay i n  what was t h e n  

t h e  o l d  Food and  Drug  B u i l d i n g ,  w h i c h  was l o c a t e d  i n  t h e  cen­

t e r  o f  what  soon became a hugh r e c t a n g l e  o f  b u i l d i n g s  o f  t h e  

p r e s e n t  complex o f  t h e  A g r i c u l t u r e  Depar tment .  The FDA B u i l d -  

i n g ,  I t h i n k ,  was on 1 3 t h  S t r e e t ,  w h i c h  was c losed .  The 

A g r i c u l t u r e  B u i l d i n g  t h u s  ex tended  between 1 2 t h  and 14 th ,  and 

e v e n t u a l l y  c o n s i s t e d  o f  7 p a r a l l e l  b u i l d i n g s  t n  a l l .  In 1935, 

t h e  two end w ings  were a l r e a d y  b u i l t .  B u t  f o r  3 weeks i n  

J u l y  we o c c u p i e d  t h e  b u i l d i n g  t h a t  was schedu led  t o  be t o r n  

down. We l o o k e d  r i g h t  down on what  I r e c a l l  was a  t w o - s t o r y  

r e d  b r i c k  b u i l d i n g ,  w h i c h  was c a l l e d  t h e  O l i v e  B u i l d i n g .  Have 

you  eve ry  h e a r d  t h a t  s t o r y ?  ( T h i s  i s  d i g r e s s i n g  a g a i n . )  Back 

i n  t h e  e a r l y  ' 2 0 ' s  t h e  o l i v e  i n d u s t r y  i n  t h e  U n i t e d  S t a t e s  

s u f f e r e d  a  v e r y  bad  s p e l l  w i t h  b o t u l i s m .  And w i t h  a l l  t h e s e  

p e o p l e  d y i n g  f r o m  e a t i n g  o l i v e s ,  p e o p l e  were n o t  b u y i n g  them. 

I wanted t o  t a l k  a b o u t  my w o r s t  days a t  Food and  Drug, 

when we were housed i n  a  b u i l d i n g  t h a t  had been used t o  t h e  

p o i n t  where i t  was worn o u t ,  and we l o o k e d  down on t h i s  b r i c k  

b u i l d i n g  t h a t  was known as t h e  O l i v e  B u i l d i n g .  And I d i d  

m e n t i o n  t h a t  t h e  o l i v e  i n d u s t r y  was t h r e a t e n e d  w i t h  e x t i n c t i o n  

because o f  t h e  b o t u l i s m  scare.  Some smart ,  shrewd f e l l o w  



conce i ved  t h e  i d e a  t h a t ,  i f  he c o u l d  b u i l d  an o l i v e  p a c k i n g  

f a c t o r y ,  b e s i d e  t h e  Food and Drug A d m i n i s t a t i o n ,  he c o u l d  

h o n e s t l y  p u t  o u t  o l i v e s  l a b e l e d .  "packed under t h e  eyes o f  t h e  

FDA." I d o n ' t  know how l o n g  i t  went  on, b u t  f t  was a t  l e a s t  

u n t i l  p u b l i c  c o n f i d e n c e  was r e s t o r e d  i n  o l i v e s - - a n d  h e n c e f o r t h  

t h a t  p l a c e  was known as t h e  O l i v e  B u i l d i n g .  

FL: By t h a t  t i m e  i t  was no l o n g e r  used? 

LM: No, i t  was no l o n g e r  used f o r  p a c k i n g  o l i v e s .  As a mat­

t e r  o f  f a c t ,  t h e  Food and Drug had taken  i t  over  by then.  B u t  

1 was i n  t h e  o l d  b u i l d i n g  o n l y  abou t  t h r e e  weeks, u n t i l  t h e  

new q u a r t e r s  were ready  f o r  us i n  t h e  A g r i c u l t u r e  B u i l d i n g .  

When we moved t h e  o l d  q u a r t e r s  were razed.  One o f  t h e  i n t e r -  

e s t i n g  t h i n g s  t h a t  d i sappea red  was t h e  wa te r  f a u c e t  a t  t h e  

c o r n e r  o f  t h e  b u i l d i n g  t h a t  was t h e  sou rce  o f  wa te r  f o r  t h e  

Bonus Army t h a t  camped near  t h e r e  i n  1931, o r  whenever i t  was 

t h a t  t h e  Wor ld  War I v e t e r a n s  marched t o  g e t  Congress t o  v o t e  

them a bonus. Genera l  MacAr thur  was c a l l e d  i n  t o  r e s t o r e  

o r d e r  and g e t  them home w i t h o u t  b loodshed.  Anyway, t h e  Food 

and Drug peop le  had been t h e r e  and watched t h e  Army camped a l l  

around t h e i r  o f f i c e  and l a b o r a t o r i e s .  

The f i r s t  USP c r i s i s  t h a t  Iwas i n v o l v e d  i n  was i n  J u l y ,  

1935, d u r i n g  t h e  3-week p e r i o d  p r i o r  t o  moving f r o m  t h a t  

b u i l d i n g .  It i n v o l v e d  T i n c t u r e  o f  Acon i t e ,  t hen  b e l i e v e d  

u s e f u l  as a c a r d i a c  s t i m u l a n t .  The o n l y  known assay f o r  

po tency  was by use o f  gu inea  p i g s .  



The a c t i v e  p r i n c i p l e  had been c r y s t a l l i z e d .  USP X I  was j u s t  

about  t o  go t o  p ress ,  and P r o f e s s o r  Cook came down t o  see D r .  

Ne l son  a b o u t  t h e  assay.  I w a s  i n v i t e d  t o  s i t  i n  (Dr .  Ne l son  

was t h e  cha i rman o f  t h e  USP commi t tee  i n v o l v e d  i n  b i o l o g i c a l  

assays)  and l i s t e n  t o  t h e  prob lem. I d o n ' t  remember t h e  de- 

t a i l s ,  b u t  we c l e a r e d  up some obscure  p o i n t  w i t h  r e s p e c t  t o  

t h e  p r o c e d u r e  w h i c h  we t h e n  r e l a y e d  t o  P r o f e s s o r  Cook by 

t e leg ram.  I t  became p a r t  o f  USP X I  and l i t e r a l l y  t h a t  was my 

f i r s t  c o n t a c t  w i t h  t h e  USP as  a  member o f  FDA. From t h e n  on I 

was a lways  i n v o l v e d  w i t h  USP prob lems i n  one way o r  a n o t h e r  

- -on  d i g i t a l i s ,  p i t u i t a r y ,  and e p i n e p h r i n e ,  s h a r p e n i n g  up t h e  

p rocedures ,  l o o k i n g  f o r  ambfguous w o r d i n g  and s u g g e s t i n g  ways 

f o r  e l i m i n a t i n g  it. I n  1943 I l e f t  FDA t o  j o i n  W i n t h r o p  Labs, 

and a t  t h a t  t i m e  I succeeded D r .  Ne lson  as t h e  Chairman o f  t h e  

Sub-commit tee on f l i o l o g i c  Assays, a p o s t  I h e l d  u n t i l  I became 

USP D i r e c t o r  o f  R e v i s i o n  i n  1950. 

To g e t  back t o  t h e  i n s u l i n  s t o r y .  I n s u l i n  had been mar- 

k e t e d  f r o m  t h e  t i m e  i t  was f i r s t  deve loped  f o r  use i n  t h e  m i d  

' 20s  under  a v e r y  p r a c t i c a l  and w o r k a b l e  a r rangement  d i c t a t e d  

by t h e  pate.nts t h a t  were h e l d  by t h e  Connaught L a b o r a t o r i e s  i n  

Canada. Connaught l i c e n s e d  E l i  L i l l y  and Company and o t h e r s  

i n c l u d i n g  Squfbb, Armour, and Burroughs-Wel lcome. By 1 9 4 1  t h e  

b a s i c  p a t e n t s  were r u n n i n g  ou t .  There  was a t h r e a t  on t h e  

h o r i z o n  t h a t  s u b s t a n d a r d  i n s u l i n  wou ld  be o f f e r  f o r  i m p o r t .  



P r o f e s s o r  Cook r e c o g n i z e d  it, b u t  because  i n s u l i n  was a  p a t e n ­

t e d  p r o d u c t  i t  had n e v e r  been  i n  t h e  USP. T h i s  r e f l e c t e d  a 

l o n g - s t a n d i n g  USP p o l i c y  n o t  t o  r e c o g n i z e  and p r o v i d e  s t a n d -  

a r d s  f o r  p a t e n t e d  p r o d u c t s .  The b e l i e f  was t h a t  t h e r e  was no 

r e a l  r e a s o n  t o  i n c l u d e  them s i n c e  g e n e r a l l y  t h e r e  was o n l y  one 

p r o d u c e r .  So t h i s  a l l  b l e w  u p  i n  t h e  f a l l  o f  1941,  as I r e -

c a l l .  No one had  any c l e a r  i d e a  a s  t o  w h a t  t o  do, e x c e p t  t h a t  

i t  was a g r e e d  t h a t  t h e r e  had  t o  be an amendment t o  t h e  Food 

and D r u g s  A c t  t o  t a k e  c a r e  o f  i t .  I n  any e v e n t ,  D r .  C a l v e r y  

u n d e r t o o k  t o  work  w i t h  t h e  USP t h r o u g h  t h e  Food and  D r u g  w i t h  

t h e  i d e a  t h a t  t h e  U n i t e d  S t a t e s  P h a r a a c o p e i a  w o u l d  r e c Q g n i z e  

i n s u l i n .  T h i s  w o u l d  p r o v i d e  monographs,  w i t h  s t a n d a r d s  and  

a s s a y s  t o  e n a b l e  F o o d  and D r u g  t o  c o n t r o l  p o t e n c y  and  q u a l i t y .  

we w o r k e d  l i t e r a l l y  e v e r y  day  and  way i n t o  t h e  n i g h t ,  and  some 

n i g h t s  a l l  n i g h t  on t h e  p r o b l e m  f o r  t h r e e  o r  f o u r  weeks. The 

i n s u l i n  amendment w e n t  t h r o u g h  soon a f t e r w a r d s  c o n c u r r e n t l y  

w i t h  USP r e c o g n i t i o n  o f  i n s u l i n .  I was d e e p l y  i n v o l v e d  be-  

cause  s t a n d a r i z a t i o n  was d e p e n d e n t  upon  b i o l o g i c a l  a s s a y .  We 

g o t  D r .  B l i s s  t o  come down t o  h e l p  on t h e  assay.  We were  

w o r k i n g  c l o s e l y  w i t h  t h e  m a n u f a c t u r e r s  and  y e t  t h e y  d i d n ' t  

t r u s t  t h e  FDA b e c a u s e  t h e y  d i d n ' t  t r u s t  t h e  government .  They 

w e r e n ' t  s u r e  t h e y  w a n t e d  t o  t r u s t  t h e  USP, b u t  t h e y  d i d  f e e l ,  

I ' m  s u r e ,  t h a t  t h e y  c o u l d ,  q u o t e ,  u n q u o t e ,  " m a n i p u l a t e "  D r .  

Cook w i t h  much g r e a t e r  c e r t a i n t y  t h a n  t h e y  c o u l d  do a n y t h i n g  

w i t h  M r .  Campbe l l  o r  D r .  C a l v e r y ,  a s  f a r  as FDA was concerned .  



So t h e  end r e s u l t  was t h a t  t h e  I n s u l i n  Amendment p r o v i d e d  t h a t  

t h e  USP s h o u l d  p r o v i d e  t h e  s tanda rds  and t h e  t e s t s  f o r  i n s u l i n  

p r o d u c t s .  B u t  t h e  FDA s h o u l d  have t h e  usua l  a u t h o r i t y ,  p l u s  

c e r t i f i c a t i o n ,  w h i c h  was someth ing  new. 

The r e g u l a t i o n s  p r o v i d e d  f o r  a nove l  ar rangement  f o r  ob­

t a i n i n g  t h e  d a t a  r e q u i r e d  f o r  c e r t i f i c a t i o n .  As I r e c a l l ,  

c o n c u r r i n g  d a t a  had t o  be s u b m i t t e d  f r o m  two s e p a r a t e  l a b o r a -  

t o r i e s ,  t h a t  i s ,  f r o m  any l a b o r a t o r y  m a i n t a i n e d  by one o f  t h e  

s e v e r a l  m a n u f a c t u r e r s  and f r o m  t h e  I n s u l i n  L a b o r a t o r y  o f  t h e  

U n i v e r s i t y  o f  To ron to ,  w h i c h  was i ndependen t  o f ,  b u t  c l o s e l y  

a s s o c i a t e d  w i t h  Connaught L a b o r a t o r i e s .  

FDA was t o  s e t  up i t s  own t e s t i n g  l a b o r a t o r y  and had t h e  

c h o i c e  o f  c e r t i f y i n g  t h e  i n s u l i n  on ( a )  t h e  r e s u l t s  f r o m  t h e  

two o u t s i d e  l a b s  o r  ( b )  o f  supp lemen t i ng  t h e  s u b m i t t e d  d a t a  

w i t h  assays o f  i t s  own. 

A r e s u l t  f r o m  any two l a b o r a t o r i e s  c o u l d  be t h e  b a s i s  f o r  

c e r t i f i c a t i o n ,  p r o v i d e d  t h a t  t h e  s t a n d a r d s  were met. T h a t  was 

t h e  compromise t h a t  we worked o u t .  As I say, I was d e e p l y  

i n v o l v e d  w i t h  C a l v e r y  i n  w o r k i n g  on a l l  t h e s e  t h i n g s ,  and I 

s t i l l  remember, I s o r t  o f  h a l f  expected,  v e r y  h o n e s t l y .  t h a t  

C a l v e r y  wou ld  ask me t o  head t h e  new l a b o r a t o r y ,  because I had 

been t h e  o n l y  one i n v o l v e d  w o r k i n g  on t h e  d e t a i l s .  B u t  f o r  

r easons  t h a t  he had w h i c h  he never  e x p l a i n e d  t o  me--I  remember 

h i s  c a l l i n g  me i n  and s a y i n g  " L l o y d  I d o n ' t  know who o f  o u r  

p e o p l e  t o  ask, b u t  I know I'm n o t  g o i n g  t o  ask you.' I sa id ,  



" O K " .  I never  d i d  know h i s  reasons.  B u t  w i t h i n  a  day o r  two 

he dec ided  on D r .  L o r r y  Gran t .  And so  Grant ,  who a c t u a l l y  

h a d n ' t  been i n v o l v e d  i n  a l l  t h i s  p r i o r  t o  t h a t  t ime ,  s t a r t e d  

s e t t i n g  up t h e  u n i t  and l e a r n i n g  t h e  p rocedu re  and f r o m  t h e n  

on he was t h e  i n s u l i n  Czar u n t i l  t h e  t i m e  he r e t i r e d .  I went  

back t o  t h e  t h i n g s  t h a t  I had been d o i n g  and t h a t ' s  how Food 

and Drug g o t  i n t o  t h e  i n s u l i n  bus iness .  

An i m p o r t a n t  p o i n t  w h i c h  I o v e r l o o k e d  was t h a t  t h i s  b a t c h  

c o n t r o l  was r e a l l y  a  c o n t i n u a t i o n  o f  what  Connaught had e x e r -  

c i s e d .  They had s t a r t e d  t h e  t w o - l a b o r a t o r y  approach. As t h e  

l i c e n s o r  o f  t h e  p a t e n t s  t h e y  i n s i s t e d  on t e s t i n g  eve ry  b a t c h  

wh ich  they  c e r t i f i e d  and t a k i n g  i n t o  account ,  o f  course,  t h e  

r e s u l t s  f r o m  t h e  l a b o r a t o r y  o f  t h e  l i c e n s e e .  So t h e r e  was a 

t w o - l a b o r a t o r y  c o n t r o l  i n  e x i s t e n c e  p r i o r  t o  t h e  e x p i r a t i o n  o f  

t h e  p a t e n t s .  And r e a l l y  t h a t ' s  what  was b e i n g  c o n t i n u e d  under  

t h e  I n s u l i n  Amendments and t h e  r e g s  t h a t  came o u t  f r o m  FDA 

under  t h e  Amendments. 

An i m p o r t a n t  d i f f e r e n c e  between c e r t i f i c a t i o n  o f  i n s u l i n  

and t h a t  o f  t h e  a n t i b i o t i c s  was t h a t  t h e  l a t t e r  had been i n -  

s t i t u t e d  as .a  w a r t i m e  e x i g e n c y  measure i n  o r d e r  t o  e x p e d i t e  

p r o d u c t i o n  and g e t  t h e  Armed Fo rces  t h e  a n t i b i o t i c s  t h e y  

needed. As a c u r i o u s  c o i n c i d e n c e ,  I was i n v o l v e d  i n  t h e  

W in th rop  a n t i b i o t i c s  program. I had j u s t  shown up up t h e r e ,  

and I was p u t  i n  c h a r g e  o f  r e l e a s i n g  p e n i c i l l i n  f o r  t h e  m i l i ­

t a r y  a t  W in th rop  f o r  s e v e r a l  months. When t h e  war was ove r ,  



FDA went  t o  Congress f o r  an e x t e n s i o n  o f  what  had been done 

under  a  wa r t ime  b a s i s ,  and t h e  r e s u l t i n g  A n t i b i o t i c  Amendment, 

I t h i n k ,  o n l y  c o v e r e d  a b o u t  f i v e  a n t i b i o t i c s :  b a c i t r a c i n ,  

wh i ch  i s  no l o n g e r  used, p e n i c i l l i n ,  s t r e p t o m y c i n ,  wh i ch  had 

come o u t  by then ,  and  perhaps  two o t h e r s .  I guess aureomyc in  

was t h e  f o u r t h .  

The b i g  d i f f e r e n c e  was t h a t  FDA was g i v e n  t h e  a u t h o r i t y  

f o r  w r i t i n g  t h e  r e g u l a t i o n s ,  s e t t i n g  t h e  s t a n d a r d s  and t h e  USP 

was o u t  o f  t h e  p i c t u r e .  I appeared  b e f o r e  Congress a r g u i n g  a t  

t h e  Sub-commit tees h e a r i n g s  f o r  c o n t i n u a t i o n  o f  t h e  program 

s i m i l a r  t o  t h a t  o f  i n s u l i n .  P f i z e r  s u p p o r t e d  me, b u t  a l l  o f  

t h e  r e s t  o f  t h e  m a n u f a c t u r e r s  f e l t  t h a t  t h e y  were q u i t e  happy 

t h e n  w i t h  t h e  government  p r o p o s a l .  T h a t ' s  q u i t e  a n o t h e r  s t o r y  

ahd t h a t  i s  ,wor th  t e l l i n g  a l t h o u g h  i t  i s  p a r t  o f  p u b l i c  

r e c o r d .  

The reason  t h a t  i n d u s t r y  was happy w i t h  t h e  FDA a r r a n g e -  

ment was t h a t  t h e y  had  Henry Welch, who was t h e  Czar o f  a n t i -  

b i o t i c s  i n  t h e  pa lm  o f  t h e i r  hand, l i t e r a l l y .  He e s t a b l i s h e d  

a j o u r n a l  i n  wh i ch  t h e  r e s u l t s  o f  r e s e a r c h  showing t h e  p r o p e r -  

t i e s  and b e n e f i t s  o f  an a n t i b i o t i c  were p u b l i s h e d  p r i o r  t o  i t s  

b e i n g  c e r t i f i e d .  I n  f a c t ,  Henry t h e n  used those  a r t i c l e s  as a 

b a s i s  f o r  FDA c e r t i f i c a t i o n .  Henry was g e t t i n g  t h e  r e g u l a r  

FDA s a l a r y ,  wh i ch  i n  t h o s e  days w a s n ' t  v e r y  much, b u t  a t  t h e  

same t i m e  Henry was b e i n g  c a l l e d  t o  Geneva t o  a d v i s e  WHO on 

t e s t s  and s t a n d a r d s  f o r  a n t f b i o t i c s  on t h e  i n t e r n a t i o n a l  



I 

s c a l e .  H e n r y  was o n c e  a s e m i - p r o  b a s e b a l l  c a t c h e r ,  a r e a l l y  

t o u g h  guy .  He h a d  t h e  i n d i s c r e t i o n  t o  b o a s t  i n  Geneva t h a t ,  

" t h e  s a l a r y  t h a t  I g e t  f r o m  F D A  j u s t  p a y s  my i n c o m e  t a x e s .  

g e t  t h e  r e s t  o f  my income i n  o t h e r  ways."  The p r i n c i p a l  way 

h e  g o t  i n c o m e  was i n  t h e  s a l e  o f  r e p r i n t s  f r o m  t h i s  j o u r n a l  

t h a t  he h a d  s e t  up  t o  t h e  a n t i b i o t i c  f i r m s .  I h e a r d  one  o f  

t h e  r e p r e s e n t a t i v e s  o f  one  t h o s e  f i r m s  say ,  "It h i n k  t h a t  we 

a r e  g o i n g  t o  h a v e  t o  b u i l d  a  warehouse  t o  s t o r e  t h e s e  v e p r i n t s  

t h a t  we b u y i n g  f r o m  H e n r y ,  b e c a u s e  we a r e  n o t  g e t t i n g  r i d  o f  

them.'  H e n r y  c o l l e c t e d  t h o u s a n d s  o f  d o l l a r s  f o r  t h o s e  r e ­

p r i n t s .  Y e t ,  h e  was t e l l i n g  George  L a r r i c k  t h a t  he was g e t ­

t i n g  o n l y  a " m o d e s t  h o n o r a r i u m "  a s  e d i t o r  o f  h i s  j o u r n a l .  

T h a t  w e n t  on  f o r  s e v e r a l  y e a r s ,  u n t i l  f i n a l l y  one  day  i t  b l e w  

up and t h e  f a c t s  came o u t .  L a r r i c k  f i r e d  Henry  Welch oln t h e  

s p o t  a n d  H e n r y  was o u t  o f  t h e  F D A  b y  t h a t  a f t e r n o o n .  He h a d  

g r o s s l y  d e c e i v e d  L a r r i c k  and, o f  c o u r s e ,  h a d  done a l o t  o f  

o t h e r  t h i n g s  w h i c h  w e r e  i m p r o p e r .  H e ' d  h a v e  t h e  work  p a r t i e s  

o u t  t o  h i s  home i n  H i l l a n d a l e .  He b u i l t  a swimming p o o l  w i t h  

F D A  l a b o r  o f  t h i s  s o r t  b y  h a v i n g  h i s  p e o p l e  t a k e  t h e  a f t e r n o o n  

o f f  t o  d i g  h i s  sw imming  p o o l  o r  h e l p  a r o u n d  t h e  house.  P u t  

s i m p l y ,  t h e y  f e l t  o b l i g e d  t o  do i t  i n  o r d e r  t o  k e e p  t h e i r  j o b .  

B u t  Henry  was t h r o w n  o u t ,  q u i t e  p r o p e r l y ,  q u i t e  t h o r o u g h l y ,  

a n d  r e t i r e d  t o  F l o r i d a .  H i s  d o c t o r  s a i d  h e  h a d  a  h e a r t  

c o n d i t i o n ,  a n d  t h a t  p r e v e n t e d  h i s  c o m i n g  t o  W a s h i n g t o n  t o  

t e s t i f y  a t  any  o f  t h e  i n q u i r i e s  t h a t  w e r e  h e l d .  



FL: Do you  have any i d e a  how t h i s  a c t u a l l y  came t o  t h e  

a t t e n t o n  o f  L a r r i c k ?  

LM: It g o t  i n t o  t h e  P i n k  Sheet, a  week ly  n e w s l e t t e r  t h a t  

c i r c u l a t e d  w i d e l y  i n  t h e  i n d u s t r y ,  o r  someth ing  l i k e  t h a t .  

There was some t r a d e  sou rce  f o r  it. I t  was common knowledge 

t o  a l l  o f  us, b u t  no one had gone t o  t e l l  George a b o u t  it. 

FL: Something i n  t h e  Trade Press?  

LM: I t h i n k  we can  c r e d i t  t h e  p r e s s  f o r  b r i n g i n g  i t  o u t .  B u t  

George s p e c i f i c a l l y  asked h im t h e  q u e s t i o n  about  h i s  a c t u a l  

o u t s i d e  income and t h a t  was a l l  i t  took .  Henry d i d n ' t  t r y  t o  

l i e ;  t h e  t r u t h  s p e l l e d  t h e  end o f  what we c a l l e d  K i n g  Henry ' s  

r e i g n .  

As f a r  as I know t h a t  i s  t h e  o n l y  scandal  t h a t  eve r  

t ouched  FDA, never  any t h i n g  l i k e  t h a t  came up i n  t h e  y e a r s  I 

was t h e r e .  

FL: It had a  v e r y  s e r i o u s  e f f e c t  on everybody i n  t h e  agency. 

LM: Yes, i t  r e a l l y  must  have because he was a  l i k e a b l e  guy. 

B u t  t h e  i n d u s t r y  had come t o  e x p e c t  f a v o r s .  The c e r t i f i c a t i o n  

o f  a  b a t c h  wou ld  be pending,  he sample would be i n ,  t h e  f i r m  

had gone ahead w i t h  packag ing  on t h e  assurance  t h a t  t h e  l o t  

wou ld  be approved, w a i t i n g  on y t o  s h i p  i t  u n t i l  t h e y  had t h e  

f i n a l  word. So t h e y  wou ld  ca 1  Henry t o  ask how t h e  c e r t i f i -  

c a t i o n  was coming along, e t c .  Henry wou ld  j u s t  p u t  them on 

ho ld ,  c a l l  t h e  l a b ,  and t h e n  he would make t h e  d e c i s i o n .  The 

word m i g h t  be t h a t  t h e  t e s t s  w e r e n ' t  q u i t e  done. "Wel l ,  how 



do t h e y  l o o k ? "  " W e l l ,  t h e y  l o o k  p r e t t y  good. O K . "  The l a b  

m i g h t  end  up w i t h  egg  on i t s  f a c e  if t h e  f i n a l  t e s t s  d i d n ' t  

come up t o  s t a n d a r d .  B u t  Henry  w o u l d  have  a l r e a d y  g l v e n  h i s  

a p p r o v a l  a n d  H e n r y  w o u l d  f i x  u p  w h a t  was needed. W e l l ,  t h e n  

when Henry  l e f t ,  D r .  Don Grove  t o o k  o v e r  f o r  a  w h i l e .  The 

p r e s s u r e  g o t  t o  b e  t o o  much f o r  Don, he j u s t  w a s n ' t  u p  t o  i t .  

He was a l o v a b l e  chap,  c o m p e t e n t  a s  a s c i e n t i s t ,  b u t  j u s t  

w a s n ' t  e q u a l  t o  t h e  p r e s s u r e  o f  t h e  j o b ,  p a r t i c u l a r l y  f o l l o w -  

i n g  Henry ,  y o u  see. He t r i e d  t o  accommodate and a t  t h e  same 

t i m e  obey h i s  own c o n s c i e n c e .  So, Don j u s t  had t o  l e a v e ;  he  

was ill. 

D r .  Dan Banes t o o k  o v e r .  O f  him, F r a n k  W i l e y  o n c e  s a i d ,  

I was up i n  D a n ' s  o f f i c e .  I t  was a v e r y  c o n s i d e r a b l e  promo- 

t . i o n  f o r  Dan, and  new r e s p o n s i b i l i t y .  So he had t h i s  c a l l  

come i n ,  j u s t  l i k e  t h e y  d i d  w i t h  Henry  and Dan s a i d ,  " y o u r  l o t  

w i l l  be  c e r t i f i e d  j u s t  a s  soon as t h e  t e s t s  a r e  done"  a n d  

bang,  down goes t h e  t e l e p h o n e .  T h a t  was t h a t .  No d e a l s  w i t h  

Dan. So, t h i n g s  w e r e  d i f f e r e n t  and  have  been e v e r  s i n c e .  

I u n d e r s t a n d  now t h a t  Food  and D r u g  i s  a n x i o u s  t o  g e t  o u t  

o f  t h e  s t a n d a r d s  bus i 'ness ,  and  t h e y  have  a c t u a l l y  a r r a n g e d  

w i t h  USP t o  t a k e  o v e r  t h e  s t a n d a r d s  mak ing .  T h a t  w i l l  b e  

w o r k e d  o u t  p r e t t y  soon, and  c o m p l e t e d  i f  i t  h a s n ' t  been done 

a l r e a d y .  USP h a s  t a k e n  o v e r  t h e  d i s t r i b u t i n g  and s e l l i n g  o f  

t h e  a n t i b i o t i c  r e f e r e n c e  s t a n d a r d s  w h i c h  FDA has done s i n c e  

a b o u t  1950. 



However, c o n s t r a i n t s  on t h e  s e r v i c e  made i t  a source  o f  

annoyance g e n e r a l l y  s i n c e  you  had t o  go t o  FDA f o r  a n t i o b i o t i c  

s tanda rds  and y e t  you  c o u l d  n o t  g e t  a l l  o f  them t h e r e .  F o r ­

e i g n  f i r m s  t h a t  we ren ' t  making a  p r o d u c t  w i t h  t h e  a n t i c i p a t i o n  

o f  c e r t i f y i n g ,  c o u l d n ' t  g e t  an a n t i b i o t i c  s t a n d a r d  f rom FDA, 

t hey  had t o  g e t  i t  some where e l s e ,  u s u a l l y  f r o m  USP wh i ch  was 

p r o v i d i n g  t h e  same s tanda rds  b u t  FDA d i d  n o t  r e c o g n i z e  them 

f o r  purposes o f  c e r t i f i c a t i o n .  Now t h a t  p rob lem no l o n g e r  

e x i s t s .  USP d i s t r i b u t e s  t h e n  t o  everyone, j u s t  as i t  has done 

s i n c e  1940 f o r  i n s u l i n .  

There have been many sugges t i ons ,  as you  p r o b a b l y  know, 

f o r  c e r t i f y i n g  a l l  drugs.  The magn i tude  o f  t h e  j o b  i s  j u s t  

t o o  g r e a t .  FDA c o u l d n ' t  p o s s i b l y  expand t o  do it. F u r t h e r ­

.more, t h e  e x i s t i n g  system h a s n ' t  worked a l l  t h a t  bad. 

FL: And i t ' s  p r o b a b l y  unnecessary? 

LM: It would be, yes,  i n  my view. 

FL: It seems t h a t  c e r t i f i c a t i o n  s h o u l d  be l i m i t e d  t o  a  v e r y  

few drugs. 

LM: Yes, o n l y  f o r  d rugs  used i n  l i f e - t h r e a t e n i n g  s i t u a t i o n s .  

FL: I remember a few y e a r s  ago we g o t  i n  t o  s o r t  o f  an un­

o f f i c i a l  c e r t i f i c a t i o n  s i t u a t i o n  w i t h  D i g o x i n ,  because o f  

problems. 

LM: On t h e  b a s i s  o f  t h e  p h y s i o l o g i c a l  a v a i l a b i l i t y .  Seve ra l  

o t h e r  d rugs  sha red  t h a t  same p rob lem b e f o r e  v e r y  long .  

FL: I d o n ' t  b e l i e v e  i t  s t i l l  e x i s t s .  



LM: I d o n ' t  t h i n k  so, a f t e r  t h e  means o f  a v o i d i n g  t h e  p r o b l e m  

w e r e  w o r k e d  o u t .  

FL: It was d i s c o n t i n u e d  when t h e  p r o b l e m  was s o l v e d .  

LM: Yes, t h e  USP commi tee  worked  h a r d  i n  c l o s e  c o o p e r a t i o n  

w i t h  FDA. It was a  p r o b l e m  t h a t  I t h o u g h t  m i g h t  f o r c e  us t o  

go back  t o  b i o l o g i c a l  t e s t i n g ,  a s  much a s  we w o u l d  have  h a t e d  

t o  do i t .  A t  one t i m e  I s u g g e s t e d  an a l t e r n a t i v e ,  n a f i e l y  

t e s t i n g  a p r o t o t y p e  l o t  o f  t h e  p r o d u c t  on humans as we o n c e  

had  f o r  t h e  l i v e r  p r e p a r a t i o n s .  You may remember t h e  USP 

A n t i - A n e m i a  A d v i s o r y  Board ,  w h i c h  u s e d  a  f o r m  o f  c e r t f i c a t i o n  

i n  t h e  l a t e  ' 4 0 ' s  and  e a r l y  ' 5 0 ' s ,  p r i o r  t o  t h e  i s o l a t i o n  o f  

v i t a m i n  8-12 a s  t h e  t h i n g  w h i c h  a l l e v i a t e d  p e r n i c i o u s  anemia.  

We p i c k e d  f i v e  p h y s i c i a n s  who were  e x p e r t s  i n  t h i s  f i e l d ,  one 

o f  them s e r v e d  a s  s e c r e t a r y .  The S e c r e t a r y  w o u l d  r e c e i v e  p r o -  

d u c t i o n  r e c o r d s  f o r  a l i v e r  e x t r a c t  t h a t ,  say, W i l s o n  o r  

Armour wan ted  t o  s e l l  t o  any  number o f  d i s t r i b u t o r s .  A l l  t h e y  

had  t o  show was t h a t  t h e y  had f o l l o w e d  e x a c t l y  t h e  p r o c e s s  

t h a t  had y i e l d e d  e a r l i e r  an a c t i v e  p r o d u c t .  When ways o f  

i m p r o v i n g  t h e  p r o c e s s  w e r e  found ,  t h e  new p r o d u c t  had t o  go 

t h r o u g h  a  t e s t i n g  p r o c e d u r e ,  t h e  r e s u l t s  o f  w h i c h  were  t h e n  

p a s s e d  upon by t h e  A n t i - A n e m i a  Board .  So t h e  USP was i n s t r u ­

m e n t a l  i n  c o n t r o l 1  i n g  t h e  qua1 i t y  o f  a v e r y  i m p o r t a n t  t h e r a -  

p e u t i c  agen t .  I c a n  remember M r .  Campbe l l  d i s c u s s i n g  i t  one 

t i m e  i n  a  s m a l l  m e e t i n g  I a t t e n d e d .  He s a i d ,  " I  am v e r y  g l a d  

t h a t  we have t h e  USP A n t i - A n e m i a  A d v i s o r y  B o a r d  b u t  1 w o u l d  



s u r e  h a t e  t o  have t o  p r o s e c u t e  a  case  on t h e  b a s i s  o f  i t ." 

He was a l a w y e r  o f  t h e  f i r s t  degree. I remember s h o r t l y  a f t e r  

t h e  1938 A c t  was passed, h i s  t e l l i n g  us t h a t  i t  would be many 

y e a r s  b e f o r e  we wou ld  know t h e  f u l l  e x t e n t  o f  t h e  new law.  

"We w i l l  e n f o r c e  t h e  t h i n g s  we know and we w i l l  f e e l  our  way 

I n t o  it, b u t  i t  w i l l  be a l o n g  t f m e  b e f o r e  r e a l l y  know what  

Congress has a u t h o r i z e d  us  t o  do.' T h a t  c e r t a f n l y  was p r o ­

p e t i c .  Now, 45  y e a r s  l a t e r ,  t h e  l a w  i s  s t i l l  i n  e f f e c t ,  

m o d i f i e d  o n l y  by v a r i o u s  amendments. 

Wel l ,  l e t  see wha t  e l s e  m i g h t  we t h i n k  about?  

FL: You men t i oned  e a r l i e r  t h a t  a number o f  o t h e r  p e o p l e  i n  

t h e  D i v i s i o n  o f  Pharmacology were d o i n g  r e s e a r c h  on 

l e a d  and a r s e n i c  and s p r a y  r e s i d u e s .  

LM: Oh, yes.  

FL: Cou ld  y o u  t a l k  a l i t t l e  abou t  t h a t  work even though y o u  

w e r e n ' t  p e r s o n a l l y  i n v o l v e d  i n  i t ?  

LM: Yes, Iwas c l o s e  enough t o  be a b l e  t o  t e l l  you  someth ing  

abou t  i t. It a l l  began f n  t h e  l a t e  20 's ,  I suppose, w i t h  t h e  

d i s c o v e r y  t h a t  i n s e c t s  were n a k f n g  such  i n r o a d s  i n  t h e  f r u i t  

o r cha rds ,  o f  a l l  k i n d s ,  t h a t  t h e  g rowers  were h a v i n g  t o  i n -  

c r e a s e  t h e  use o f  i n s e c t i c i d e s .  About  a l l  t h e y  had t h e n  was 

l e a d  and a r s e n i c  compounds. S i n c e  t h e r e  was n o t h i n g  t o  p r e -  

v e n t  it, t h e y  were u s i n g  I n c r e a s i n g  amounts and app les ,  f o r  

example, were a p p e a r i n g  on t h e  m a r k e t  w i t h  l i t e r a l l y  a  c r u s t  

o f  i n s e c t i c i d e  on i t  t h a t  y o u  c o u l d  s c r a p e  o f f  w f t h  y o u r  thumb 



n a i l .  P h a r m a c o l o g i s t s  h a v e  l o n g  known t h a t  p o i s o n s  t h a t  k i l l  

i n s e c t s  a r e  l i k e l y  a l s o  t o  k i l l  h i g h e r  f o r m s  o f  l i f e .  T h e r e  

was no l a w  l i m i t i n g  t h e  u s a g e  a1 t h o u g h  Food  a n d  D r u g  t h o u g h t  

t h a t  t h e r e  was a g e n e r a l  l a w  a g a i n s t  i t ,  b u t  t h e r e  was no 

s p e c i f i c  l a w  e x c e p t  t h e  I n s e c t i c i d e  A c t .  

FL :  The I n s e c t i c i d e  A c t  was p a s s e d  i n  1 9 2 7 ,  and  t h a t  r e l a t e d  

m o r e  d i r e c t l y  t o  t h e  p u r i t y  o f  t h e  i n s e c t i c i d e  i t s e l f ,  r a t h e r  

t h a n  t o  t h e  r e s i d u e s .  

LM: W e l l  anyhow, f r o m  t h a t  t i m e  on, t h e  Food a n d  D r u g  was 

i n v o l v e d  i n  i t .  The p r o b l e m ,  a s  i t  t h e n  e x i s t e d ,  was t h e  

o v e r u s e  o f  t o x i c  m a t e r i a l s  a s  i n s e c t i c i d e s ,  and  t h e  r e l u c t a n c e  

o f  t h e  g r o w e r s  t o  a c c e p t  any  r e s t r a i n t s  a t  a l l .  They m a i n -  

t a i n e d  t h e r e  w e r e n ' t  any  a l t e r n a t i v e s ,  t h a t  t h e y  h a d  t o  u s e  

a31 t h a t  much i n s e c t i c i d e  t o  g e t  t h e  f r u i t  and  a r g u e d  t h a t  

humans, somehow, w e r e n ' t  s u b j e c t  t o  t h e  same k i n d  o f  r e s p o n s e s  

t o  t o x i c  t h i n g s  t h a t  l o w e r  f o r m s  o f  a n i m a l s  were .  FDA, n o t  

h a v i n g  any f i r s t - h a n d  d a t a  o f  i t s  own, was o b l i g e d  t o  do t h e  

b e s t  i t  c o u l d ,  a n d  was l o s i n g  one  c o u r t  c a s e  a f t e r  a n o t h e r .  

They were  a p p r o a c h i n g  t h e  m a t t e r  by  s e i z u r e ,  w h i c h  o f  c o u r s e  

i s  a v e r y  a d m i r a b l e  way o f  c o n t r o l l i n g  a n y t h i n g  b e c a u s e  y o u  

t i e  up a  s h i p m e n t  u n t i l  i t  s p o i l e d ,  w h i c h  i n  t h e  c a s e  o f  

a p p l e s ,  w a s n ' t  v e r y  l o n g .  Then t h e r e  was no l o n g e r  a n y t h i n g  

t o  f i g h t  o v e r .  B u t  a Congressman named L e a  f r o m  M i s s o u r i  was 

a b i g  a p p l e  g r o w e r ,  and  h e  m i g h t  e v e n  h a v e  b a s e d  h i s  c a n d i d a c y  

and  h i s  c a m p a i g n  o n  d o i n g  s o m e t h i n g  t o  g e t  FDA o f f  t h e  b a c k s  



o f  t he  a p p l e  g rowers  o f  M i s s o u r i .  I n  any event ,  he was i n  

Congress and he f o u g h t  e v e r y  a p p r o p r i a t i o n  b i l l  f o r  t h e  FDA, 

modest as t h e y  were i n  t hose  days, t h a t  i n c l u d e d  any a u t h o r i -  

z a t i o n  t o  work on s p r a y  r e s i d u e s .  I n  s p i t e  o f  h i s  o p p o s i t i o n ,  

by f i s c a l  y e a r  1935,  t h e r e  was p r o v i s i o n  i n  t h e  budget  t o  work 

on spray  r e s i d u e s .  FDA d e c i d e d  t o  use t h e  funds  t o  c r e a t e  a 

D i v i s i o n  o f  Pharmacology and chose D r .  Nelson, E r w i n  Nelson,  

P r o f e s s o r  o f  Pharmacology a t  t h e  U n i v e r s i t y  o f  M i c h i g a n  t o  

o r g a n i z e  t h i s  new d i v i s i o n .  He p i c k e d  Herb Ca lve ry ,  who was 

i n  t h e  B i o c h e m i s t r y  Depar tment  a t  M ich igan ,  as a  b i o c h e m i s t  t o  

head up t h e  chemica l  p a r t  and s e t  up t h e  sp ray  r e s i d u e  t e s t -  

i n g  program. A l l  t h i s ,  o f  course ,  was o r g a n i z e d  w i t h  M r .  

Campbe l l ' s  a p p r o v a l .  So, d u r i n g  t h e  s p r i n g  o f  1935, C a l v e r y  

was r e c r u i t i n g  c h e m i s t s  and even p h y s i c i a n s  who wou ld  come i n  

t o  do p a t h o l o g i c a l  t e s t i n g  so t h a t  by t h e  t i m e  I g o t  t h e r e  i n  

J u l y  o f  1935, t h e y  a l r e a d y  had p e o p l e  t r a n s f e r r e d  f r o m  o t h e r  

d i v i s i o n s  f r o m  t h e  o r i g i n a l  FDA s t a f f  t o  work on spray  r e s i -  

dues.' There was one group w o r k i n g  on l e a d ,  and a n o t h e r  group 

w o r k i n g  on a r s e n i c .  The two e lemen ts  have q u i t e  d i f f e r e n t  

a c t i o n s - - l e a d  b e i n g  a  p o i s o n  t h a t  i s  c u m u l a t i v e ;  i t  p i l e s  up 

i n  t h e  bones and i n  t h e  body and has a v e r y  l o n g - t e r m  e f f e c t .  

A r s e n i c  i s  s h o r t - t e r m  a c t i n g ,  and i t s  t o x i c i t y  i s  q u i t e  

d i f f e r e n t .  So t h e y  were two d i f f e r e n t  programs. 

C a l v e r y  was a v e r y  good o r g a n f z e r .  He was a dynamic 

chap, who never  worked a c c o r d i n g  t o  t h e  c l o c k .  He was t h e  



o n l y  man I eve r  knew who c o u l d  work two days and two n i g h t s  i n  

a row and s t i l l  keep g o i n g  w i t h  n o t h i n g  more t h a n  a shower i n  

between. 

So he had t h e  p rogram going,  and he was a doggedly  d e t e r ­

mined chap. I can r e c a l l  h i s  t e l l i n g  me t h a t  when he was 

g e t t i n g  h i s  degree a t  t h e  U n i v e r s i t y  o f  I l l i n o i s .  (He 'd  had a 

ha rd  t ime.  There were many o f  us i n  t hose  days who had come 

f rom p o v e r t y  s t r i c k e n  homes. We d i d n ' t  know we were poo r ,  b u t  

we d i d n ' t  have v e r y  much money.) So C a l v e r y  was w o r k i n g  h i s  

way t h r o u g h  t h e  g r a d u a t e  schoo l ,  and he had so l i t t l e  money he 

d i d n ' t  have enough t o  e a t .  He wou ld  buy a  cup o f  c o f f e e ,  s t i r  

i n  about  h a l f  a cup f u l l  o f  sugar i n  o r d e r  t o  g e t  t h e  f o o d  

c o n t e n t  o f  t h e  sugar  i n  t h e  cup o f  c o f f e e .  Whether he was n o t  

a. good s t u d e n t ,  o r  s i m p l y  a case o f  making a  bad i m p r e s s i o n  

t e m p o r a r i l y  on one o f  h i s p r o f e s s o r s - - h e  was t o l d ,  "Cal !very ,  

y o u ' l l  never  make i t  t o  g e t  y o u r  degree." We l l ,  t h a t ' s  a l l  

one needed t o  t e l l  Herb Ca l ve ry .  He was de te rmined;  he a lmos t  

1it e r a l l y  worked a round t h e  c l o c k  as a g radua te  s t u d e n t  and 

d i d  g e t  h i s  degree a t  I 1 l i n o i s  and e s t a b l i s h e d  q u i t e  a c r e d i t ­

a b l e  r e c o r d  a t  t h e  U n i v e r s i t y  o f  M ich igan .  That  was t h e  k i n d  

o f  a guy who was r u n n i n g  t h i s  program. He was a l e a d e r  i n  t h e  

sense t h a t  he knew where he was go ing ,  and he c o u l d  g e t  p e o p l e  

w o r k i n g  under  h im t o  work ha rde r .  We a l l  r e p r e s e n t e d  new 

b lood .  We were a l l  eager  t o  t a k e  advantage o f  t h e  c h a l l e n g e  

o f  t h i s  new d i v i s i o n .  We a l l  responded t o  a l e a d e r  l i k e  



C a l v e r y .  Now, D r .  Ne l son  was q u i t e  a n o t h e r  s o r t .  He was t h e  

p r o f e s s o r  t y p e .  He was c o n t e m p l a t i v e  and responded warmly t o  

o u r  p s y c h o l o g i c a l  needs, b u t  he was n o t  t h e  d r i v i n g  s o r t .  

They were a g r e a t  p a i r ,  C a l v e r y  and Ne lson .  So, C a l v e r y  was 

p u s h i n g  a l o n g  on t h e  chemica l  s i d e  and was s t a r t i n g  t o  g e t  

r e s u l t s  by 2 y e a r s  l a t e r ,  by 1937.  The f i n d i n g s  f r i g h t e n e d  

some group o f  congressmen who succeeded i n  g e t t i n g  a  p r o s c r i p ­

t i o n  i n  t h e  FDA a p p r o p r i a t i o n  b a r r i n g  t h e  use o f  any f u n d s  f o r  

sp ray  r e s i d u e  r e s e a r c h .  The a n t i p a t h y ,  t h e  a n i m o s i t y ,  t o w a r d  

t h e  FDA p r e v a i l e d ,  f i n a l l y .  So sudden l y  FDA had t o  g e t  o u t  o f  

t h e  sp ray  r e s i d u e  r e s e a r c h .  We had a n i m a l s  on t e s t  t h a t  had 

been g o i n g  t h e  b e t t e r  p a r t  o f  two y e a r s  by t hen ,  a t  l e a s t - -  

dogs as w e l l  as r a t s - - a l l  s o r t s  o f  e x p e r i m e n t s  t h a t  were j u s t  

s t a r t i n g  t o  p roduce  r e s u l t s  and p r o b a b l y  had p roduced r e s u l t s  

wh i ch  Congressmen Lea d i d n ' t  l i k e .  I know t h a t  Campbel l  and 

C a l v e r y  s t a y e d  up a l l  one n i g h t ,  a t  l e a s t  one n i g h t ,  maybe 

two, t r y i n g  t o  f i g u r e  o u t  a  way t o  g e t  a round t h i s  so we c o u l d  

j u s t i f y  c a r r y i n g  t h e s e  t e s t s  t o  c o m p l e t i o n  and, i f  n o t ,  t o  

s a l v a g e  what c o u l d  be done i n  o r d e r  t o  a s s i s t  t h e  N I H ,  wh i ch  

t h e n  was s t i l l  i n  t h e  P u b l i c  H e a l t h  S e r v i c e ,  and was a u t h o ­

r i z e d  t o  c o n t i n u e  t h e  work.  E v e r y t h i n g  a t  FDA had t o  s top .  

We l l ,  t h e  l a s t  t h r e e  days o f  June a l l  hope had r u n  o u t .  So we 

had t o  k i l l  t h e  a n i m a l s .  Everyone who c o u l d  w i e l d  s c i s s o r s  

and do a n y t h i n g  i n  t h e  way o f  s a c r i f i c i n g  a n i m a l s  was c a l l e d  

upon. Most o f  us  g o t  b l i s t e r s  on o u r  thumbs and f i n g e r s  f r o m  



c u t t i n g  t h e  t i s s u e s  t h a t  we w a n t e d  t o  save,  a n d  p r e s e r v i n g  

them i n  s u c h  a way t h a t  t h e y  c o u l d  be  t u r n e d  o v e r  t o  t h e  p e o ­

p l e  a t  t h e  P u b l i c  H e a l t h  S e r v i c e .  We d i d  e v e r y t h i n g  p o s s i b l e  

t o  s a l v a g e  a s  much a s  p o s s i b l e  o f  w h a t  w e ' d  g o t .  I t  was a 

t e r r i b l i y  h e c t i c  t i m e .  We a g a i n ,  m o s t  o f  u s  w o r k e d  m o s t  o f  

t h e  n i g h t  so t h a t  M r .  Campbe l l  c o u l d  go  b e f o r e  Congress  a n d  

say ,  "Work s t o p p e d  as  o f  m i d n i g h t ,  J u n e  30."  M r .  Campbe l l  was 

a s t i c k l e r  f o r  t h a t .  He s a i d ,  "You m u s t  n o t  work  a m i n u t e  

b e y o n d  m i d n i g h t . "  And s o  we d i d n ' t .  O f  c o u r s e  t h e n  t h e  so -

c a l l e d  t r a n s f e r  t o o k  on .  A l l  o f  t h e  a n i m a l s  h a d  been k i l l e d .  

I t  was r e a l l y  a t r a u m a t i c  p e r i o d ,  a s  y o u  c a n  i m a g i n e .  The 

f e l l o w s  who h a d  w o r k e d  s o  h a r d  t o  g e t  t h e  e x p e r i m e n t s  g o i n g - -  

a s  I s a i d ,  I w a s n ' t  i n v o l v e d  o n l y  w i t h  t h i s  b u s i n e s s  a t  t h e  

end.  B u t  t h e r e  a r e  s t i l l  s e v e r a l  a r o u n d  s u c h  as  Ed Laug,  o f  

t h o s e  t h a t  w e r e  i n v o l v e d .  D r .  Ed W a l l a c e  was one  who w o r k e d  

w i t h  u s .  L a t e r  he  l e f t  t h e  FDA, w e n t  t o  work  f o r  Merck .  He 

b o u g h t  a b o a t  a n d  was w o r k i n g  on  t h e  m a s t  i n  a b o a t s w a i n ' s  

c h a i r .  The r o p e  b r o k e ,  a n d  he  b r o k e  h i s  neck  i n  t h e  f a l l .  

Two o r  t h r e e  o t h e r s  o n  t h e  m e d i c a l  s i d e  s t a y e d  o n l y  a b o u t  2 

y e a r s ,  so t h e y  w e r e  gone.  B u t  A r t h u r  N e l s o n  had come i n  b y  

t h e n ,  a p a t h o l o g i s t ,  a n d  a  v e r y  g o o d  one. He g a i n e d  t h e  h i g h -  

e s t  r e s p e c t  i n  t h e  i n d u s t r y .  He came o n  a n d  s t a y e d  on u n t i l  

he r e t i r e d ,  a n d  s u b s e q u e n t l y  p a s s e d  away. Anyhow t h a t  was t h e  

i n c i d e n t  o f  c l e a n i n g  up, t e r m i n a t i n g  r e s e a r c h  p r e c i p i t i o u s l y .  

G r e a t  d i s t r e s s  o n  t h e  p a r t  o f  M r .  C a m p b e l l  and  D r .  C a l v e r y .  



By t h a t  t i m e  I t h i n k  D r .  E r w i n  N e l s o n  had  r e t u r n e d  t o  t h e  

U n i v e r s i t y  o f  M i c h i g a n ,  l e a v i n g  C a l v e r y  i n  charge.  Has anyone 

t a l k e d  a b o u t  Cal  v e r y ' s  demise? 

FL: No. I was g o i n g  t o  ask you  a b o u t  t h a t  

LM: Wel l ,  a t  t h a t  t i m e  I had l e f t  FDA, and so I was no l o n g e r  

i n  c l o s e  touch  w i t h  t h e  s t a f f  b u t  I g o t  a l e t t e r  f r o m  D r .  Laug 

s a y i n g  t h a t  D r .  C a l v e r y  had been f o u n d  dead i n  t h e  basement o f  

h i s  home. The c i r c u m s t a n c e s  o f  h i s  d e a t h  were c l o u d e d  and 

q u e s t i o n a b l e .  Ed went  on t o  say i n  h i s  l e t t e r ,  "They made t h e  

f u n e r a l  a r rangements  w i t h  such h a s t e  t h a t  t h e y  f o r g o t  any 

p a l l b e a r e r s .  I n  t h e  l a s t  hour  o r  two t h e y  had t o  r e c r u i t  s i x  

o f  us t o  be p a l l b e a r e r s . "  What I am a b o u t  t o  say was t o l d  me 

b y  t h o s e  on t h e  scene. C a l v e r y  i s  gone; h i s  w i f e  i s  gone. 

There i s  o n l y  one pe rson  s t i l l  l i v i n g  t h a t  I know o f  t h a t  was 

i n v o l v e d  i n  i t. Mrs. C a l v e r y  d i s c o v e r e d  Herb dead i n  t h e  

basement and c a l l e d  t h e i r  v e r y  b e s t  f r i e n d ,  Frank Wi ley .  He 

p i c k e d  up D r .  R o b e r t  Herw ick  t o  come a long .  Bob, now de­

ceased, was one o f  t h e  most  h i g h l y  t r a i n e d  men I eve r  knew. 

The o n l y  man I e v e r  knew who was an MD, a PhD, and an a t t o r ­

ney. He had a l s o  s e r v e d  as a  c o r o n e r ' s  depu ty  i n  Chicago, so 

t h a t  what he s a i d  i n  t h i s  case c a r r i e d  g r e a t  w e i g h t .  H i s  

immediate d e c i s i o n  was t h a t  i t  was a c l a s s i c  case o f  c y a n i d e  

p o i s o n i n g .  The p h y s i c a l  symptoms were c o n v i n c i n g .  There was 

no au topsy ;  Id o n ' t  know how t h e y  managed t o  g e t  a round i t .  

It was war t ime ,  so t h e  r u l e s  may have been b e n t .  They 



h u r r i e d  t h e  f u n e r a l .  E v e r y b o d y  a p p a r e n t l y  t o o k  a p l e d g e  o f  

s e c r e c y  b u t  one o f  t h e  c h e m i s t s ,  w i t h  whom I was a c q u a i n t e d ,  

l a t e r  t o l d  me t h a t  a b o t t l e  o f  p o t a s s i u m  c y a n i d e  h a d  d i s -  

a p p e a r e d  f r o m  a s h e l f  i n  h i s  l a b  j u s t  a b o u t  t h a t  t i m e .  

C a l v e r y  h a d  been  w o r k i n g  u n d e r  enormous s t r e s s .  Once 

when I t a l k e d  w i t h  h i m  d u r i n g  t h a t  p e r i o d  he  s a i d ,  'There  h a v e  

been t i m e s  I ' v e  j u s t  g o t t e n  on a t r a i n  ( t h i s  was b e f o r e  t h e  

day o f  p l a n e s )  a n d  gone  t o  C h i c a g o  f o r  a day  o r  t w o  j u s t  t o  

g e t  away f r o m  t h e  I have  h e r e . "  So he  was a  w a r t i m e  

c a s u a l t y  w i t h o u t  q u e s t i o n .  H i s  r e c o r d s  a t  t h e  l a b o r a t o r y  were  

u p  t o  t h e  m i n u t e .  H i s  r e c o r d s  a t  home w e r e  t h r e e  y e a r s  be­

h i n d .  He h a d n ' t  f i l e d  h i s  i n c o m e  t a x  r e t u r n  f o r  t h r e e  y e a r s .  

E v e r y t h i n g  was i n  a mess t h e r e .  So he  j u s t  s a c r i f i c e d  e v e r y -  

t h i n g  f o r  t h e  j o b  a n d  somehow o r  o t h e r ,  i t  j u s t  g o t  t o o  much; 

h e  snapped. It was a c l e a r  c a s e  o f  s u i c i d e .  He h a d  accomp- 

l i s h e d  a  g r e a t  d e a l  i n  t h e  dozen  y e a r s  he  was a t  FDA. 

D r .  A r n o l d  Lehman was p i c k e d  t o  come i n  as h i s  s u c c e s s o r .  

Some p e o p l e  s a i d  t h a t  I was c o n s i d e r e d  a s  one o f  t h e  c a n d i -  

d a t e s .  I f  t h e y  d i d ,  I n e v e r  knew a b o u t  i t .  I w o u l d n ' t  have  

t a k e n  i t  anyway. 

FL: Was Lehman f r o m  o u t s i d e ?  

LM: Yes. He was a P r o f e s s o r  o f  Pharmaco l o g y  a t  George 

W a s h i n g t o n  U n i v e r s i t y  M e d i c a l  S c h o o l .  As e a r l y  as  1 9 4 1  he  h a d  

wanted,  i n  t h e  w o r s t  way, t o  g e t  i n t o  t h e  F e d e r a l  g o v e r n m e n t  

a n d  came o v e r  t o  s e e  u s  a b o u t  a j o b .  He was h a v i n g  a t o u g h  



t i m e  a t  t h e  M e d i c a l  School  g e t t i n g  a l o n g  w i t h  t h e  head o f  t h e  

depar tment .  Ca l ve ry ,  I d o n ' t  t h i n k ,  would e v e r  have h i r e d  

him. B u t  Lehman s u f f i c i e n t l y  impressed t h e  sea rch  commi t t ee  

t h a t  he g o t  t h e  j o b ,  and d i d  a  v e r y  c r e d i t a b l e  j o b  i n  h i s  way. 

He d i d n ' t  have t h e  d r i v e  o r  t h e  i n i t i a t i v e  t h a t  C a l v e r y  had, 

b u t  he b r o u g h t  someth ing  t o  t h e  u n i t  t h a t  was c o n s t r u c t i v e .  

He expanded on t h e  s t a r t  t h a t  C a l v e r y  had made and went  on i n  

o t h e r  d i r e c t i o n s .  He had been i n  t h e  p o s t  a b o u t  1 5  y e a r s  when 

t h e  1 9 6 2  amendments were passed and were r e q u i r i n g  much more 

t e s t i n g ,  as you  know, and Lehman was v e r y  good a t  c h a n n e l i n g  

p e o p l e  t o  do t h a t .  

FL: The o r g a n i c  p e s t i c i d e s  and t h e  f o o d  a d d i t i v e s  . . . t h e s e  

t h i n g s  came a l o n g  . . . 
LM: F o r  example Lehman was v e r y  a c t i v e  i n  g e t t i n g  s t a n d a r d s  

f o r  t h e  packag ing  m a t e r i a l s  c o v e r i n g  t h e  a d v e n t i t i o u s  a d d i -  

t i v e s  t h a t  l e a c h e d  o u t  o f  t h e  p a c k i n g  m a t e r i a l  i n t o  foods .  

When Lehman r e t i r e d  he was succeeded by a  man b r o u g h t  

back f rom M I T  who had f o r m e r l y  been i n  t h e  V i t a m i n  D i v i s i o n .  

He was Head f o r  a  w h i l e ,  and t h e n  d i e d  on t h e  j o b ,  I b e l i e v e .  

I c a n ' t  remember h i s  name. A l l  t h a t  t i m e  Iwas s t i l l  i n  

f a i r l y  c l o s e  c o n t a c t  w i t h  t hose  w i t h  whom I had worked when 

I ' d  been t h e r e ,  b u t  I was g e t t i n g  so busy w i t h  U S P  t h a t  I j u s t  

d i d n ' t  g e t  down t o  Washington a l l  t h a t  o f t e n .  

FL: Tha t  Congressman Lea t h a t  you  men t i oned  e a r l i e r ,  he was 

i n v o l v e d  a l s o  w i t h  t h e  d r u g  a d v e r t i s i n g  p o r t i o n  o f  t h e  b i l l .  



LM: Yes, FDA w a n t e d  t o  b r i n g  u n d e r  c o n t r o l  a d v e r t i s i n g  f o r  

f o o d s  and  d r u g s  w h i c h  was r e a l l y  o u t r a g e o u s .  Congress  was i n  

t h e  b u s i n e s s  o f  c o n s i d e r i n g  a  b i l l  t o  g i v e  a u t h o r i t y  t o  some 

F e d e r a l  agency f o r  c o n t r o l  o v e r  a d v e r t i s i n g .  I t was p e r f e c t l y  

n a t u r a l  t h a t  t h e  p l a c e  where  t h e  l a b e l i n g  was p a s s e d  upon 

s h o u l d  a l s o  h a v e  a p p r o v a l  o f  t h e  a d v e r t i s i n g .  B u t  Congressmen 

L e a  s a i d ,  "Iw i l l  g i v e  no more a u t h o r i t y  t o  a n  agency t h a t  has 

h a r a s s e d  me so  much i n  g r o w i n g  my a p p l e s .  I n  no way w i l l  t h a t  

happen. " 

S i n c e  h e  was Cha i rman  o f  t h e  Commi t tee  t h a t  b rough l t  t h e  

b i l l  o u t ,  t h e  r e g u l a t i o n  o f  a d v e r t i s i n g  w e n t  t o  t h e  FTC. And 

t h a t ' s  why FTC h a s  it' s t i l l  e x p l a i n i n g  t h e  c u r i o u s  d i c h ~ o t o m y  

o f  a d v e r t i s i n g  b e i n g  a  p a r t  o f  FTC a n d  l a b e l i n g  a p p r o v a l  i s  

FDA a u t h o r i t y .  I t ' s  b e e n  a d a r n  n u i s a n c e  f o r  t h e  i n d u s t r y ,  

I ' m  s u r e  e v e r  s i n c e ,  b u t  i t  was a c a p r i c i o u s  a c t i o n  on t h e  

p a r t  o f  t h e  Congressman f r o m  M i s s o u r i .  

FL:  D u r i n g  y o u r  s e r v i c e  w i t h  FDA, y o u  s e r v e d  u n d e r  Commis- 

s i o n e r  Campbe l l ,  a n d  I ' m  s u r e  t h a t  y o u  knew many o f  t h e  p e o p l e  

who succeeded  him. And, o f  c o u r s e ,  a f t e r w a r d s  w i t h  W i n t h r o p  

a n d  USP y o u -  h a d  c o n t a c t s  w i t h  FDA. C o u l d  y o u  t e l l  u s  some­

t h i n g  a b o u t  t h e  p e o p l e  who were  r u n n i n g  t h e  Agency,  s t a r t i n g  

p e r h a p s  w i t h  M r .  C a m p b e l l ?  

LM: M r .  Campbel 1  was a  man who i m m e d i a t e l y  commanded y o u r  r e ­

s p e c t .  He was t a l l ,  s t r a i g h t  as an a r r o w ,  a l w a y s  t a n  because  

h e  was a  g r e a t  g o l f e r ,  a n d  b a l d  a s  a  c u e b a l l .  He had  j i u s t  a 

l i t t l e  f r i n g e  o f  h a i r  a r o u n d  h i s  e a r s .  B u t  h e  h a d  e y e s  t h a t  



j u s t  wou ld  b u r n  r i g h t  t h r o u g h  you  i f  he had t h e  s l i g h t e s t  

o c c a s i o n  f o r  d i s a p p r o v a l .  A t  t h e  t i m e  I knew him, o f  course ,  

e a r l y  i n  1 9 3 5 ;  one o f  t h e  o c c a s i o n s  t h a t  I was t a k e n  down t o  

h i s  o f f i c e  was when I had a  m a n u s c r i p t  ready  f o r  p u b l i c a t i o n  

on t h e  p a r a t h y r o i d  assay p r o b a b l y  i n  1 9 3 6 .  He was i n t e r e s t e d  

i n  e v e r y t h i n g  a t  FDA. We were a  s m a l l  enough u n i t  t h a t  he 

c o u l d  be i n t e r e s t e d  i n  a l l  t h a t  went  on. He'd r e a d  t h e  paper  

and wanted me t o  come down and t e l l  me what  he t h o u g h t  a b o u t  

i t .  As I r e c a l l ,  he was p l e a s e d  t o  see t h e  r e s u l t s  o f  o r i g i -  

n a l  FDA r e s e a r c h  i n  t h e  f i e l d  o f  b i o l o g i c a l  assay. And o f  

course ,  a f t e r  each o f  t h e  FDA t r i a l s ,  we, t h e  w i tnesses ,  were 

c a l l e d  i n t o  h i s  o f f i c e  t o  r e p o r t  on t h e  case. He wanted t h e  

f i r s t - h a n d  r e p o r t s  t h a t  way. The re  were o t h e r  occas ions  t h a t  

I ' w e n t  down w i t h  C a l v e r y  and had c o n t a c t  w i t h  him. B u t  he 

m o s t l y  was app roachab le  t o  t h o s e  a t  t h e  t o p  eche lon  and a c t u -  

a l l y  was n o t  v e r y  app roachab le  o t h e r w i s e .  Because he was 

a l o o f ,  as I s a i d ,  he was a lways  ' M r .  Campbe l lY  t o  us. I n e v e r  

h e a r d  anybody c a l l  h i m  Wa l te r .  Maybe Pau l  Dunbar d i d .  B u t  

Paul  Dunbar, on t h e  o t h e r  hand, we knew as Paul .  George 

L a r r i c k  was a lways  "George* t o  everybody,  p a r t l y  because we 'd  

grown up w i t h  h i m  and D r .  Dunbar b e f o r e  t h e y  were commis­

s i o n e r s .  B u t  M r .  Campbel l  had been i n  f r o m  t h e  days, i n  1 9 0 6 .  

and h e ' d  f r e q u e n t l y  t e l l  anecdotes  o f  h i s  e a r l y  days. He was 

one o f  t h e  v e r y  f i r s t  t h a t  D r .  Harvey Wi ley  h i r e d .  I can 

remember h i s  t e l l i n g  one n f g h t  a t  an A.O.A.C. meet i ng .  



The 1906 Act had just become e f f e c t i v e  w i t h  Dr. Harvey 

Wiley i n  c h a r g e  of i t s  en fo rcemen t  and c r e a t i n g  an o r g a n i z a ­

t i o n  f o r  t h a t  purpose .  Mr. Campbell and B i l l  Wharton were two 

o f  7 b rough t  i n  t o  g e t  t h e  work s t a r t e d .  Mr. Campbell r e ­

c a l l e d  how a l l  7 were  assembled  f o r  a b o u t  t h e  f i r s t  t ime  i n  

Dr. W i l e y ' s  o f f i c e  f o r  * i n d o c t r i n a t i o n u  and a l e c t u r e  on t h e  

c r u s a d e  they  were embarking upon. The p l a n  Dr. Wiley plut t o  

them was t h e  e s s e n c e  of  s i m p l i c i t y :  The seven  a s  a team, were 

t o  f a n  o u t  i n t o  t h e  c i t y ,  c o l l e c t i n g  samples  of foods  a'nd 

drugs  t h a t  t h e y ,  a s  i n d i v i d u a l s ,  r e g a r d e d  a s  be ing  v i o l a t o n  of  

t h e  t e rms  of t h e  new law of t h e  l a n d .  To make t h e i r  t a s k  

e a s i e r ,  Dr. Wiley had pu rchased  and handed t o  each  of them a 

knapsack of  t h e  s o r t  school  c h i l d r e n  used  f o r  t h e i r  books. 

The i d e a  was t h a t  on t h e i r  r e t u r n ,  t h e  seven  would each  have a 

bagfu l  of samples  t h a t  would t h e n  be t h e  o b j e c t s  of a l l  s o r t s  

of t e s t s  and e x a m i n a t i o n  n o t  y e t  d e c i d e d  upon. All  seven  

a c c e p t e d  t h e i r  bags r e s p e c t f u l l y  w i t h o u t  comment o r  q u e s t i o n  

a s  t hey  1e f t  t h e  meet ing  a t  some s p o t ,  Mr. Campbell r e c a l l e d ,  

n e a r  t h e  Smi thson ian  I n s t i t u t e .  T h i s  r e s u l t e d  i n  t h e i r  be ing  

o b l i g e d  t o  p r o c e e d ,  I n d i a n  f i l e ,  a l o n g  a hedge. A t  t h i s  

p o i n t ,  Mr. Campbell and Mr. Wharton exchanged g l a n c e s  and, a s  

i f  on command, a l l  seven  knapsacks  were t o s s e d  o v e r  t h e  hedge 

and never  h e a r  o f  a g a i n .  Some samples  were soon c o l l e c t e d  b u t  

n o t  u n t i l  t h e r e  had been some d i s c u s s i o n ,  p l a n n i n g  and p repa -  

r a t i o n .  No d o u b t ,  a l t h o u g h  Mr. Campbe l l ' s  law deg ree  was 



s t i l l  f r e s h  and new, h i s  t r a i n i n g  g u i d e d  t h e  f i r s t  c o l l e c t i o n  

e f f o r t s  a l o n g  l i n e s  t h a t  gave p r i o r i t y  t o  what  must soon have 

become a  p r i m a r y  r e q u i s i t e  t o  e v e r y  FDA s t a f f e r .  F o r  eve ry  

sample, t h e r e  must be an unbroken r e c o r d  o f  i t s  movement i n  

i n t e r s t a t e  commerce. We a lways  g o t  t o g e t h e r  one o r  two n i g h t s  

when t h e  A s s o c i a t i o n  o f  Food and Drug  O f f i c i a l s  o f  t h e  U n i t e d  

S t a t e s  met i n  Washington. I r e c a l l  one n i g h t ,  somehow o r  

a n o t h e r  I g o t  t a g g e d  t o  o r g a n i z e  t h e  program. And, b e i n g  a  

s t a g  a f f a i r  i n  t h o s e  days, why t h e r e  w e r e n ' t  v e r y  many l i m i t s  

on what  we had. So I went  t o  Ben Whi te ,  and I s a i d ,  " D r .  

White,  wou ld  y o u  l i k e  t o  t a k e  p a r t  i n  what  we were d o i n g  and 

g i v e  a t a l k  ( I ' v e  f o r g o t t e n )  and make i t  humorous?" Anyhow he 

i n d i c a t e d  t h a t  he w a s n ' t  above t a k i n g  a  b r o a d  v iew  w i t h  r e ­

s p e c t  t o  o f f - c o l o r  j o k e s .  Whatever we ar ranged,  I can remem­

b e r  M r .  Campbell  b e i n g  nea r  t h e  f r o n t ,  o f  course ,  as he wou ld  

be. We r e a l l y  d i d  c r a c k  h i m  up. We had  w r i t t e n  a s k i t ,  two  

o r  t h r e e  of  us, and p u t  i t  on, and he r e a l l y  e n j o y e d  t h a t  

n i g h t .  

I suppose y o u  were i n d u c t e d  i n t o  t h e  Y e l l o w  Dog S o c i e t y ?  

FL: No, I.wasn ' t  a round  Washington a t  t h a t  t i m e .  

LM: I was a  y e l l o w  dog, whatever  t h a t  was. I had my c a r d  f o r  

a l o n g  t ime .  It was s o r t  o f  a s e c r e t  s o c i e t y  i n  t h o s e  days 

f o r  FDA peop le .  

B u t  M r .  Campbel l  was v e r y  a t t e n t i v e  t o  h i s  j ob ,  a b s o l u ­

t e l y  above rep roach .  He had t h e  r e s p e c t  o f  Congressmen so 



t h a t  when h e  a p p e a r e d  b e f o r e  C o n g r e s s ,  a s  he h a d  t o  do e v e r y  

y e a r  f o r  a p p r o p r i a t i o n s  a n d  a l l  t h a t .  He w o u l d  c a l l  many o f  

u s  i n  t o  work  u p  t h e  b u d g e t .  B u t  h e  w e n t  up t h e r e  p r e t t y  much 

a l o n e .  He w a s n ' t  f l a n k e d  b y  a  bunch  o f  p e o p l e .  He c o u l d  do 

i t  o n  h i s  own. 

So, as I m e n t i o n e d ,  Ben W h i t e  was t h e  Head o f  t h e  D i v i -  

s i o n  o f  Foods.  E l m e r  N e l s o n  was h e a d  o f  t h e  V i t a m i n  D i v i s i o n  

a t  t h a t  t i m e .  So we h a d  E r w i n  N e l s o n  a n d  E l m e r  N e l s o n  and  

t h a t  was a s o u r c e  o f  some c o n f u s i o n ,  b u t  t h e y  c o u l d n ' t  h a v e  

been more d i f f e r e n t  i n  t h e i r  p e r s o n a l i t i e s .  F o r  example ,  

E r w i n  N e l s o n  i n  P h a r m a c o l o g y  r e a d i l y  a g r e e d  t o  my a s k i n g  B l i s s  

t o  come i n  as a c o n s u l t a n t  when I t o l d  h i m  t h a t  we j u s t  h a d  

r e a c h e d  t h e  l i m i t - - a t  l e a s t  t h e  l i m i t  o f  w h a t  Iknew. I h a d  

been a n a l y z i n g  d a t a ,  a n d  I knew t h e r e  w e r e  ways t h a t  on~e c o u l d  

u s e  t h i s  new s c i e n c e  o f  b i o m e t r i c s  t o  show t h e  l i m i t s  o f  c o n ­

f i d e n c e ,  a s  we c a l l e d  it, o f  t h e  d a t a .  I went  t o  E l m e r  N e l s o n  

i n  t h e  V i t a m i n  D i v i s i o n  and  a s k e d  him, when we were  h a v i n g  

B l i s s  come back  f o r  a s e c o n d  t i m e ,  w o u l d  h e  l i k e  t o  have  h i s  

V i t a m i n  p e o p l e  come up and work w i t h  u s  i n  Pharmaco logy  be-  

cause,  a f t e r  a l l ,  t h e y  were  r u n n i n g  v i t a m i n  t e s t s  a l l  t h e  t i m e  

on a n i m a l s  and g o i n g  t o  c o u r t  o n  t h e  b a s i s  o f  them. "No", he  

s a i d ,  "we d o n ' t  t a k e  any  s t o c k  i n  t h i s  s t a t i s t i c s  b u s i n e s s .  

The B r i t i s h  do t h a t ,  y o u  know, and y o u  come o u t  w i t h  a r e c o g ­

n i z e d  e r r o r .  We don  't h a v e  any e r r o r s  i n  o u r  t e s t s .  We do o u r  

t e s t s  w i t h  such  p r e c  i s i o n  t h a t  we n e v e r  h a v e  any e r r o r s . '  



FL: A t  t h a t  t i m e  t h e y  were u s i n g  c h i c k e n s  . . . 
LM: Yes. F o r  v i t a m i n  D . . . And c h i c k s  a l s o  f o r  t h e  B 

v i t a m i n s  and r a t s  f o r  A, and t h a t  s o r t  o f  t h i n g .  A l l  h i g h l y  

s u b j e c t i v e .  And r e a l l y ,  i f  we had wanted t o ,  we c o u l d n ' t  

have, a t  t h a t  moment, f i g u r e d  o u t  any v e r y  good way o f  e v a l u -  

a t i n g  t h e  d a t a  f r o m  t h o s e  v i t a m i n  assays. B u t  B l i s s ,  I t h i n k ,  

wou ld  have been a b l e  t o  h e l p  them. B u t  no, E lmer  Ne l son  

wanted no p a r t  o f  it. 'We c a n ' t  a d m i t  t o  any e r r o r  i n  o u r  

assays."  So t h a t  was t h e  end o f  any work between t h e  V i t a m i n  

D i v i s i o n  and t h e  Pharmacology D i v i s i o n  i n  biometries. 

L e t ' s  see, I t a l k e d  abou t  t h e  Food D i v i s i o n .  T h a t ' s  

where t h e y  t e s t e d  t h e  l i q u o r .  I w i s h  I c o u l d  remember t h e  

name o f  t h e  man who was t h e  head o f  t h e  L i q u o r  S e c t i o n ,  be­

cause he was known a l l  t h r o u g h  Food and Drug. You remember 

B i l l  Simmons i n  New York? Who was t h e  head o f  t h e  Chicago 

D i v i s i o n  i n  t h o s e  days? 

FL: G a r r e t t ,  perhaps? 

LM: No, no, t h a t  was way b e f o r e  t h a t  t ime .  He was a 

c h a r a c t e r .  

FL: J. 0. ' C l a r k .  

LM: Yes, J. 0. C l a r k .  He p l a y e d  g o l f .  He a lways  had a  p i n t  

o f  l i q u o r  i n  h i s  g o l f  bag. We l l ,  J. 0. and B i l l  Wharton, t h e  

head o f  t h e  New York D i v i s i o n ,  were g r e a t  budd ies .  They'd come 

i n t o  t h e  A.O.A.C. meet ings ,  you  know, and wou ld  s i t  up t o  p l a y  

poke r  and d r i n k  a l l  n f g h t .  Yes, i t  comes t o  m ind  now, i t  was 



D r .  Sa le ,  J. W. Sa le  was head o f  t h e  Beverage Sec t i on .  Wel l ,  

i t  j u s t  k i l l e d  Jimmy C l a r k  and B i l l  Wharton o f  New York - - t he  

mere t h o u g h t  t h a t  9 / 1 0  o f  a b o t t l e  o f  bourbon wou ld  go down 

t h e  s i n k .  There were schemes dreamed up how you  m i g h t  t a p  t h e  

sewer f o r  t h a t  p a r t i c u l a r  s i n k .  O f  c o u r s e  S a l e  wou ld  have 

caugh t  on and s i m p l y  used a n o t h e r  s i n k  t o  d i s p o s e  o f  i t .  The 

p e o p l e  had i n t e g r i t y  i n  t h e  t h i n g ,  so t h at when Henry Welch 

came a long ,  i t  was a b low t o  everyone.  

Now, abou t  Paul  Dunbar, who had been A s s o c i a t e  

Commissioner a l l  t h e  t i m e  I was a t  FDA, a very ,  v e r y  k i n d l y  

f e l l o w .  I t h i n k  he g o t  h i s  PhD a t  Johns Hopk ins  i n  Chlemistry, 

a h i g h l y  q u a l i f i e d  chap, v e r y  a b l e  t o  assume t h e  d u t i e s  o f  

Commissioner. Ran i t  q u i t e  d i f f e r e n t l y  t h a n  M r .  Campbell  had, 

who had a lways made h i s  d e c i s i o n s  f r o m  t h e  l e g a l  s t a n d p o i n t ;  

h e ' d  ask f i r s t ,  "What does t h e  l a w  l e t  us do?" O f  course ,  a t  

t h a t  t ime,  L a r r i c k  was t h e  C h i e f  I n s p e c t o r  and became t h e  

A s s o c i a t e  Commissioner. 

FL: C h a r l i e  C r a w f o r d  . . . 
LM: Yes, C h a r l i e  C raw fo rd  was i n  t h e r e ,  yes .  I t  was d u r i n g  

those  days t h a t  t h e  1938 a c t  was b e i n g  i n c u b a t e d ,  f i r s t  as Rex 

Tugwel l  had been i n s t r u m e n t a l  i n  g e t t i n g  an a c t  i n  about  1935.  

C h a r l i e  C raw fo rd  had g a i n e d  t h e  c o n f i d e n c e  o f  many o f  t h e  

l e g i s l a t o r s ,  b o t h  s e n a t o r s  and congressmen, who had h i s  t e l e -  

phone number. Any t i m e  o f  t h e  day o r  n i g h t  t h e y  c o u l d  c a l l  

C h a r l i e  C r a w f o r d  t o  g e t  h i s  comment. L e t ' s  say, t h e r e  



were l o b b y i s t s  p u s h i n g  a  p o i n t  o f  v iew,  t h e y  w o u l d n ' t  h e s i t a t e  

t o  s t e p  o u t  and c a l l  C h a r l i e .  He wou ld  g i v e  them t h e  Food and 

Drug  p o i n t  o f  v iew. So he was v e r y  i n s t r u m e n t a l  i n  a  q u i e t  

way. A c t u a l l y ,  he w r o t e  much o f  t h e  1938 a c t  p e r s o n a l l y .  O f  

course ,  Tugwe l l  l e f t  and t h e n  Royal  S. Copeland came i n ,  so i t  

became known as t h e  Copeland-Tugwel l  B i l l  o r  something, o r  

maybe T u g w e l l ' s  name was f i r s t .  

FL: I t h i n k  Tugwe l l  was U n d e r s e c r e t a r y  o f  A g r i c u l t u r e  and he 

k i n d  o f  sponsored i t  t o  g e t  i t  t o  Congress f i r s t .  Then when 

i t  needed a  S e n a t o r i a l  sponsor .  Sena to r  Copeland . . 
LM: Copeland, who was a homeopath ic  p h y s i c  an, y o u  remember. 

and t o o k  a v e r y  p e r s o n a l  i n t e r e s t  i n  i t  and he depended on 

C h a r l i e  C r a w f o r d  t h e  who le  t ime.  Wel l ,  d u r  ng t h o s e  days, I 

was l i v i n g  i n  McLean, V i r g i n i a ,  and Iwas r d i n g  l n t o  t h e  

o f f i c e  many t i m e s  w i t h  L a r r i c k  and Crawford,  who l i v e d  c l o s e  

t o  each o t h e r .  I l i v e d  f a r t h e r  o u t ,  and I ' d  d r i v e  my c a r  i n  

t o  L a r r i c k ' s  p l a c e  and l e a v e  i t  t h e r e  and r i d e  on i n  w i t h  

them. 

Then Dunbar came on. He was a gardener .  He l o v e d  

d a h l i a s  a n d . t h a t  s o r t  o f  t h i n g .  Somebody e l s e ,  whose name 

I ' v e  f o r g o t t e n  now, was P r e s i d e n t  o f  t h e  N a t i o n a l  I r i s  

S o c i e t y .  He and t h e  Dunbars, Pau l  Dunbar, I d o n ' t  know i f  I 

e v e r  met Mrs. Dunbar. She had a  keen i n t e r e s t  i n  garden ing .  

As was t y p i c a l  o f  so many who grew up i n  a  j o b  l i k e  t h a t  w h i c h  

demanded r e s p o n s i b f l i t y ,  when he r e t i r e d  he had n o t h i n g  e l s e  



t o  do. H i s  g a r d e n i n g  b y  t h a t  t i m e  had  c e a s e d  t o  keep  h i s  

a t t e n t i o n .  They s a i d  i t  was p i t i f u l .  When he c e a s e d  t o  go t o  

t h e  o f f i c e ,  h e  j u s t  was a t  l o o s e  ends. C h a r l i e  C r a w f o r d ,  on 

t h e  o t h e r  hand,  who f o l l o w e d  Dunbar  f o r  a c o u p l e  o f  y e a r s ,  he  

w a s n ' t  g a r d e n i n g  much. We knew h i s  w i f e ,  she  was a  c h a r m i n g  

l a d y ,  and h i s  f a m i l y .  When C h a r l i e  r e t i r e d ,  h e  moved t o  San 

F r a n c i s c o ,  g o t  b u s y  b u i l d i n g  a  house,  and  i t  was j u s t  a 

t r a g e d y  t h a t  h e  l i v e d  o n l y  a  c o u p l e  o f  y e a r s  i n  r e t i r e m e n t .  

George L a r r i c k  t h e n ,  on t h e  o t h e r  hand, a l l  t h e  t i m e  h~e was 

coming  up, b y  t h e  t i m e  h e  was a l s o  d e e p l y  i n v o l v e d  i n  t h e  

C o n g r e s s i o n a l  h e a r i n g s  u n d e r  S e n a t o r  K e f a u v e r ,  d i d n ' t  h a v e  

anybody l i k e  C h a r l i e  C r a w f o r d  t o  depend upon. He had  h e l p  

f r o m  h i s  s t a f f ,  a s t a f f  o f  L a r r y  Beacham and o t h e r s  wh~o 'd  come 

a l o n g  whose names y o u  p r o b a b l y  know a n d  I ' v e  f o r g o t t e n .  They 

w e r e  h e l p f u l .  By t h e  t i m e  he r e t i r e d ,  he  had a  b a d  h e ~ a r t .  He 

was i n  v e r y  c o n s i d e r a b l e  t r o u b l e .  I remember D r .  Klumpp, Ted 

Klumpp, was a d v i s i n g  a s  o f  t h e  t i m e ,  and  h e  and  I u s e d  t o  

d i s c u s s  G e o r g e ' s  p r o b l e m .  

I made a t r i p  t o  S a n t i a g o ,  C h i l e ,  w i t h  George.  The Pan 

A m e r i c a n  Co.ngress o f  Pharmacy and  B i o c h e m i s t r y - - I ' v e  f o r g o t t e n  

w h a t  y e a r  i t  was b u t  i t  m u s t  h a v e  been 1964. George wen t  down 

t h e r e  and s o  I h a d  a  c h a n c e  t o  g e t  r e a c q u a f n t e d  w i t h  h i m  as we 

s p e n t  a  week t h e r e  t o g e t h e r .  

T h i n g s  were  c h a n g i n g .  The ' 6 2  amendments h a d  come i n  

u n d e r  George a n d  h a d  been  q u i t e  c o n t r o v e r s i a l  i n  t h e  h e a r i n g s  



under  K e f a u v e r  and l a t e r  under  Congressman H a r r i s .  I appeared 

b o t h  b e f o r e  t h e  K e f a u v e r  Committee and b e f o r e  t h e  H a r r i s  

Committee. I a r g u e d  f o r  p u t t i n g  t h e  a n t i b i o t i c  c e r t i f i c a t i o n  

on t h e  same b a s i s  as t h a t  o f  i n s u l i n .  It had one more chance 

t o  t r y  t o  g e t  it. 

Then when L a r r i c k  r e t i r e d ,  o f  cou rse ,  t h e  S e c r e t a r y  went  

o u t s i d e  t o  f i l l  t h e  p o s i t i o n  w i t h  Goddard. L a r r i c k  was a  n e r -  

vous s o r t .  H i s  movements were q u i c k .  He had a  q u i c k  mind i n  

c o n t r a s t  t o  C r a w f o r d  and, w e l l  a l l  t h r e e ,  Campbell ,  Dunbar and 

C r a w f o r d  were t h e  more d e l i b e r a t i v e  s o r t .  They neve r  gave t h e  

i m p r e s s i o n  t h a t  t h e y  a c t e d  i n  t h e  s l i g h t e s t  way on an impu lse .  

E v e r y t h i n g  t h e y  d i d  was d e l i b e r a t e .  Whereas L a r r i c k ,  a t  l e a s t  

gave one t h e  i m p r e s s i o n ,  t h a t  he m i g h t  a c t  more o r  l e s s  fmpu l -  

s i v e l y .  The. o n l y  t i m e  Ie v e r  r e a l l y  had a  c o n f r o n t a t i o n  w i t h  

George L a r r i c k  w a s - - i t  must  have been a t  t h e  t i m e  o f  t h e  ' 6 2  

amendments when I was t r y i n g  t o  g e t  h i m  t o  see o u r  p o i n t  o f  

v iew.  I r e c a l l  h i s  say ing ,  "Wel l ,  L l o y d ,  y o u  know t h e  USP i s  

t h e  c a t ' s  paw o f  t h e  i n d u s t r y . *  I pounded t h e  arm o f  my c h a i r  

a s k i n g ,  *George, how can y o u  say t h a t ? "  I went  on t o  t o  t e l l  

t h e  t h i n g s  -aga in  and aga in ,  t h a t  we were oppos ing  what  t h e  

i n d u s t r y  wanted i n  t h e  a n t i b i o t i c s .  I r e l a t e d  an i n c i d e n t  

w i t h  Ted Klumpp who was w e l l  known t o  b o t h ,  o f  course ,  and 

t h e n  was P r e s i d e n t  o f  W i n t h r o p  L a b o r a t o r i e s .  There  was some 

p r o d u c t  p e c u l i a r  t o  W in th rop  wh ich  one o f  t h e  W in th rop  men 

c a l l e d  t o  my a t t e n t i o n .  He sa id ,  'Look, t h i s  p r o d u c t  i s  



c o m i n g  i n  f r o m  G r e a t  B r i t a i n  u n d e r  t h e  B r i t i s h  s t a n d a r d s  w h i c h  
  

a r e  more  r i g i d  t h a n  t h o s e  o f  t h e  USP. I know o u r  f a c t o r y  c a n  
  

make t h e  p r o d u c t  t o  m e e t  t h e  B r i t i s h  s t a n d a r d s ,  b u t  t h e y  d o n ' t  
  

have  t o  b e c a u s e  USP s t a n d a r d s  a r e  l o w e r . "  So I w e n t  t o  o u r  
  

c o m m i t t e e  a n d  c h e c k e d  and, s u r e  enough,  by  r a i s i n g  t h e  d e g r e e  
  

o f  r o t a t i o n  one d e g r e e ,  we c o u l d  r e q u i r e  t h a t  i t  b e  c o n s i d e r -  
  

a b l y  p u r e r .  So we p r o p o s e d  t o  do t h a t .  W e l l ,  Ted  K lumpp was 
 

P r e s i d e n t  o f  W i n t h r o p .  He g o t  o n  t h e  phone  a n d  t a l k e d  t o  me 
 

3 0  m i n u t e s  a r g u i n g  t h a t ,  " i t  w o u l d  c o s t  u s  3125,000 j u s t  t o  
  

i n s t a l l  t h e  e q u i p m e n t  t o  do it. It was j u s t  no  use .  T h i s  
  

p r o d u c t  i s  good enough a s  i t  i s . "  " W e l l  Ted," I s a i d ,  "You 
  

know t h a t  t h e  h i s t o r y  h a s  a l w a y s  b e e n  when we c a n  make a 
 

b e t t e r  p r o d u c t ,  we do. And y o u  c a n ' t  show t h a t  t h e  i m p u r i t i e s  
  

a r e  d o i n g  any  good.  I n  f a c t ,  t h e y ' r e  d i l u t i n g  o u t  t h i b  
  

p r o d u c t .  Our  c o m m i t t e e  h a s  l o o k e d  a t  i t  v e r y  h a r d  and, as  f a r  
  

a s  I ' m  c o n c e r n e d ,  t h e y ' r e  d e t e r m i n e d  t o  go ahead w i t h  it." We 
 

d i d .  When we h u n g  up, I j u s t  c o u l d  h a v e  a l m o s t  h a v e  s a i d  t o  
  

m y s e l f .  . . M r .  H i l l ,  who was t h e n  C h a i r m a n  o f  t h e  B o a r d  o f  
  

W i n t h r o p  m u s t  h a v e  been s i t t i n g  a t  T e d ' s  e lbow.  Ted j u s t  
  

w o u l d n ' t  g i v e  up. F o r  3 0  m i n u t e s  h e  t r i e d  t o  p e r s u a d e  me, b u t  
  

we w e n t  ahead  w i t h  i t .  So I t o l d  G e o r g e  t h a t  he  was wrong.  
  

We c e r t a i n l y  w e r e  n o t  t h e  c a t ' s  paw o f  t h e  i n d u s t r y .  I d o n ' t  
  

know w h a t  he b a s e d  h i s  o p i n i o n  on. 
 

FL:  A b o u t  t h e  r e l a t  i o n s  w i t h  i n d u s t r y - - d i d  y o u  see a 
 

d i f f e r e n c e  i n  t h e  r e l a t i o n s h i p  b e t w e e n  FDA a n d  i n d u s t r y  s a y  
  

f r o m  Campbe l l  ' s  t i m e  t o  C r a w f o r d ' s  o r  L a r r i c k ' s  t i m e ?  
  



LM: C e r t a i n l y  f r o m  Campbe l l ' s  t ime ,  because Campbell  was 

l e g a l l y  i n c l i n e d .  Wel l ,  he had good reason,  because i n d u s t r y  

had l e a r n e d  t h a t  t h e y  c o u l d  g e t  away w i t h  an a w f u l  l o t .  They 

were p u s h i n g  t h e  l a w  t o  t h e  l i m i t .  They were u s i n g  t h e  c o u r t s  

t o  s u b v e r t  t h e  law.  Campbel l  had had  enough o f  i t .  He had  u s  

w o r k i n g  on ways t o  s t o p  t h i s .  We d i d  t h a t ,  b e f o r e  Campbell  

r e t i r e d .  

Pau l  Dunbar c o n t i n u e d  i n ,  t o  a c e r t a i n  e x t e n t ,  i n  

Campbe l l ' s  way o f  approach.  By t h a t  t i m e  i t  was a l l  so o b v i ­

ous t h a t  you  had t o  n e g o t i a t e  w i t h  t h e  i n d u s t r y  and make 

t h i n g s  work. 

L a r r i c k ,  on t h e  o t h e r  hand, had  been an i n s p e c t o r  and had  

had so much success  i n  t e a c h i n g  i n d u s t r y  t o  do b e t t e r  by g o i n g  

i n t o  t h e  p l a n t  and showing  what  was wrong and t h e n  showing  

them how t o  c o r r e c t  i t, t h a t  h i s  approach  was e d u c a t i o n a l  much 

more t h a n  e n f o r c e m e n t  t h r o u g h  t h e  c o u r t s .  So t h e y  had f a r  

f ewer  s u i t s .  Then t h e y  went  a f t e r  t h e  r e a l  f r a u d s ,  t h e  Hoxsey 

Cures and a l l  t h e  o t h e r s  t h a t  we know about .  FDA h a r d l y  e v e r  

g o t  i n t o  a  l a w s u i t  on t h e  b a s i s  o f  b i o l o g i c a l  assay. Wel l ,  

t h e y  d i d  ha,ve s o r t  o f  a  s e m i - b i o l o g i c a l  assay argument w i t h  

Hynson, W e s t c o t t ,  6 Dunn ing  o v e r  a p r o d u c t  wh i ch  was made f r o m  

c o r p u s  l u t e u m  t o  be t a k e n  by mouth. No one had  e v e r  demon­

s t r a t e d  i t  had t h e  s l i g h t e s t  e f f i c a c y .  We, by t h a t  t ime ,  had 

t h e  c r y s t a l l i n e  p r o g e s t e r o n e  wh ich  had been shown t o  be p r a c -  

t i c a l l y  i n e f f e c t i v e  by mouth, and y e t  Hynson, W e s t c o t t  6 



D u n n i n g  i n s i s t e d  t h e i r  p r o d u c t  h a d  s t o p p e d  t h r e a t e n e d  a b o r -  

t i o n s .  They b r o u g h t  i n  a p r o f e s s o r  o f ,  I guess  he  was f r o m  

t h e  U n i v e r s i t y  o f  M a r y l a n d ,  who h a d  a  w h i t e  b e a r d ,  P r o f e s s o r  

D a v i d  M a c h t .  He was an o u t  and o u t  c h a r l a t a n ,  r e a l l y ,  h i r e d  

b y  Hynson,  W e s t c o t t ,  6 D u n n i n g  t o  t e s t i f y .  He made s u c h  a 

good i m p r e s s i o n  on  t h e  j u d g e  t h a t  t h e  j u d g e  s a i d ,  "Now t h e r e ' s  

a s c i e n t i s t . "  He d i s r e g a r d e d  a l l  t h e  t h i n g s  t h a t  t h e s e  r e a l l y  

p r e s t i g i o u s  p e o p l e  f r o m  FDA h a d  t e s t i f i e d ,  and  r e n d e r e d  a 

v e r d i c t  i n  f a v o r  o f  Hynson,  W e s t c o t t ,  & D u n n i n g .  E x c e p t  f o r  a 

f e w  i n s t a n c e s  l i k e  t h a t  . . . 
Cancer  t r i a l s  we h a d  a b o u t  a 5 0 / 5 0  r e c o r d  because  a g a i n  

i t  was l o n g  d r a w n  o u t ,  a n d  t h e  s c i e n t i f i c  e v i d e n c e  t o o k  a s e a t  

way i n  t h e  b a c k .  

FL :  W e l l ,  s p e a k i n g  o f  s c i e n c e ,  Campbe l l  was a l a w y e r ,  d e a l i n g  

l a r g e l y  w i t h  a b u n c h  o f  s c i e n t i s t s - - w a s  t h e r e  e v e r  any f e e l i n g  

on  t h e  p a r t  o f  t h e  s c i e n t i s t s  t h a t  t h e y  w e r e n ' t  g e t t i n g  

s u p p o r t  f r o m  h i m ?  

LM: No, n e v e r .  He l i s t e n e d  t o  us .  He was a g o o d  l i s t e n e r .  

We h a d  t o  have  o u r  d u c k s  i n  a r o w  when we w e n t  down t o  t h e  

C o m m i s s i o n e r ' s  o f f i c e .  He w a s n ' t  known a s  a C o m m i s s i o n e r  

t h e n ,  when someone c a l l e d  y o u  t o  M r .  C a m p b e l l ' s  o f f i c e ,  we 

knew we d i d n ' t  d a r e  w a s t e  h i s  t i m e .  Those o f  u s  who h a d  

a n y t h i n g  t o  say  h a d  t o  h a v e  i t  o r g a n i z e d  when we w e n t  down 

t h e r e .  I remember one  t i m e  C a l v e r y  came t o  g e t  me t o  t a k e  me 

down. I s t a r t e d  down i n  my s h i r t s l e e v e s ,  " G e t  y o u r  c o a t  o n !  



You ' re  g o i n g  t o  M r .  Campbe l l ' s  o f f i c e . "  So we d i d n ' t  have 

much t i m e  t o  g e t  o u r s e l v e s  p repared ,  j u s t  t h e  t i m e  i t  t o o k  t o  

g e t  f r om t h e  f i f t h  f l o o r  down t o  t h e  t h i r d  f l o o r ,  where h i s  

o f f i c e  was. But ,  no, he was e x c e e d i n g l y  a t t e n t i v e  t o  a 

s c i e n t i f i c  p r e s e n t a t i o n ,  as f a r  as t h o s e  o f  us  who were j u s t  

s c i e n t i s t s  were concerned.  The same w i t h ,  o f  course,  Dunbar, 

who was a s c i e n t i s t .  

I h a v e n ' t  t a l k e d  a b o u t  M r .  A. G. Mur ray ,  A lexander  Graham 

Murray,  f r o m  whom I l e a r n e d  a g r e a t  d e a l  abou t  t h e  admin i -  

s t r a t i v e  r e s p o n s i b i l i t i e s  I had a t  FDA, wh i ch  were n o t  many. 

He 'd  c a l l  me i n ,  h e ' d  be w r i t i n g  a l e t t e r  and  want  some back-  

ground. He was one o f  t h e  a b l e i s t  d r a f t s m e n  t o  d r a f t  e i t h e r  a 

b i t  o f  r e g u l a t i o n  o r  a l e t t e r  t h a t  we had t h e r e .  He 'd  been a  

chemis t ,  and l o n g  s i n c e  had l e f t  t h e  l a b .  When Iknew him, he 

must  have been i n  h i s  5 0 ' s  and 60 ' s .  He was a r e a l  wheel 

horse .  He had e v e r y o n e ' s  r e s p e c t .  He w r o t e  a l o t  o f  M r .  

Campbe l l ' s  l e t t e r s .  I remember a  messenger boy we had one 

t ime ,  "Geesn he says. * I  s u r e  w i s h  I had a  j o b  l i k e  M r .  

Campbe l l ' s ,  a l l  he does i s  s f t  i n  t h e r e ,  l o o k  o u t  t h e  window 

and s i g n  l e t t e r s . "  I l e a r n e d  a  g r e a t  dea l  abou t  how t h e  FDA 

worked f rom Mur ray  who had gone w i t h  us  on t h e  Sharp L Dohme 

t r i a l .  He w a s . t h e  k i n d  t h a t  was g l a d  t o  h e l p  y o u n g s t e r s  l i k e  

me. I f  you  were w i l l i n g  t o  l i s t e n ,  he wou ld  g i v e  you  t h e  

b e n e f i t  o f  h i s  e x p e r i e n c e .  He came back a f t e r  he r e t i r e d ,  

a t  70, t o  work on f o r  q u i t e  a  l o n g  w h i l e  because t h e y  j u s t  

c o u l d n ' t  do w i t h o u t  him. 



M r .  M u r r a y  was d e e p l y  r e l i g i o u s  a n d  v i g o r o u s l y  opposed  

t h e  s u g g e s t i o n  t h a t  FDA c o n s i d e r  s a m p l i n g  a n d  t e s t i n g  r u b b e r  

c o n t r a c e p t i v e  d e v i c e s  on  t h e  g r o u n d  t h a t  t h e i r  u s e  was g e n e r ­

a l l y  i m m o r a l .  R e p o r t s  p e r s i s t e d  t h a t  a  g o o d l y  p r o p o r t i o n  o f  

t h e  d e v i c e s  w e r e  d e f e c t i v e  b e c a u s e  o f  s m a l l  h o l e s ,  y e t  M r .  

Campbe l l  h a d  s u c h  h i g h  r e g a r d  f o r  M r .  M u r r a y  t h a t  he r e f u s e d  

t o  a p p r o v e  t h e  p r o j e c t  i n  t h e  f a c e  o f  M r .  M u r r a y ' s  o b j e c t i o n s .  

However, he  a g r e e d  t o  h a v e  Dr .  Klumpp t r y  t o  change  M r .  

M u r r a y ' s  m i n d  on t h e  s u b j e c t .  T h i s  a p p r o a c h  s u c c e e d e d  on t h e  

s t r e n g t h  o f  Dr .  K l u m p p ' s  a r g u m e n t  t h a t  t h e  d e v i c e s  were  o f  

g r e a t  b e n e f i t  f o r  m a r r i e d  c o u p l e s  t o  p r e v e n t  t h e  t r a n s m i s s i o n  

o f  v e n e r a l  d i s e a s e  f r o m  one  p a r t n e r  t o  a n o t h e r .  C o n v i n c e d  o f  

t h a t ,  a new i d e a  t o  h im ,  M r .  M u r r a y  t h e n  b a c k e d  t h e  p r o j e c t  a s  

f v l l y  as  anyone  o n  t h e  s t a f f .  The r e s u l t i n g  t e s t i n g  a n d  a c ­

t i o n s  r e d u c e d  t h e  p e r c e n t a g e  o f  d e f e c t i v e  d e v i c e s  t o  v i r t u a l l y  

z e r o .  

A n o t h e r  i n c i d e n t  was r e v e a l i n g  as  t o  t h e  s t r e n g t h  o f  M r .  

M u r r a y ' s  w i l l  a n d  d e v o t i o n  t o  p r i n c i p l e .  I n  t h o s e  days ,  o u r  

p e r  d iem a l l o w a n c e  was $6.00 a n d  a b o u t  t h e  o n l y  i n c i d e n t a l  

a d d i t i o n a l  e x p e n s e  a l l o w e d  was f o r  phone  c a l l s  a n d  cab f a r e .  

R e t u r n i n g  f r o m  a t r i p ,  M r .  M u r r a y  s u b m i t t e d  h i s  expense  vou­

c h e r ,  b e l i e v i n g  i t  was w h o l l y  c o r r e c t  and  j u s t i f i a b l e .  The 

A c c o u n t i n g  O f f i c e  d i s a l l o w e d  a n  i t e m  f o r  3 5  c e n t s .  M r .  M u r r a y  

v e h e m e n t l y  d i s a g r e e d  a n d  o v e r  t h e  n e x t  2 o r  3 y e a r s ,  he  a n d  

t h e  A c c o u n t i n g  O f f i c e  s p e n t  c o u n t l e s s  h o u r s  i n  m e m o - w r i t i n g  



o v e r  t h e  c o n t r o v e r s y .  Somehow, t h e  356  had been p a i d  t o  h im 

and t h e  GAO was t r y i n g  t o  r e c o v e r  it. M r .  Mur ray  s t e a d f a s t l y  

r e f u s e d  t o  pay i t  back and t h e  m a t t e r  was f i n a l l y  s e t t l e d  by 

d e d u c t i n g  t h e  t r i v i a l  amount f r o m  h i s  pay check. 

I became i n t e r e s t e d  i n  b e t t e r  ways o f  r e c o r d i n g  t h e  

r e s u l t s  o f  b i o a s s a y s  t h a t  depended on measu r i ng  b l o o d  p r e s s u r e  

changes, s h o r t l y  b e f o r e  I l e f t  FDA. We had  depended, up t o  

t h a t  t ime,  on measu r i ng  t h e  b l o o d  p r e s s u r e  o f  t h e  dogs, 

c h i c k e n s  o r  any o t h e r  an ima l  t h a t  we wanted  t o  by f o l l o w i n g  

t h e  v e r t i c a l  m o t i o n  o f  a  f l o a t  on t o p  o f  a mercury  manometer. 

I t  wou ld  bob up and down w i t h  t h e  p r e s s u r e ,  b u t  i t  was s l u g ­

g i s h ,  because t h e r e  was a good b i t  of  mercu ry  t h a t  had t o  be 

moved w i t h  e v e r y  h e a r t  bea t .  One o f  my f o r m e r  a s s o c i a t e s  i n  

g,raduate schoo l  had  come up w i t h  a much more s e n s i t i v e  d e v i c e  

wh i ch  c o n s i s t e d  m a i n l y  o f  a  t i n y  t h i n  r u b b e r  d iaphram t h a t  

wou ld  f l u c t u a t e  w i t h  b l o o d  p r e s s u r e ,  b u l g i n g  a  b i t  w i t h  each 

i n c r e a s e  i n  p r e s s u r e  and t h e n  r e t u r i n g  t o  a  f l a t  s u r f a c e  when 

t h e  p r e s s u r e  dropped. B u t  t h e  t r i c k  was t o  r e c o r d  t h a t .  Ye 

d i d n ' t  have t h e  s e n s i t i v e  p r e s s u r e  gauges t h a t  a r e  now a v a i l -  

ab le ,  c a l l e d  S ta tham gauges. Gee, i t  must  be f u n  t o  be i n  a  

l a b  now. B u t  t h e n  we c o u l d  o n l y  p u t  a t i n y  m i r r o r  on t h e  t o p  

o f  t h i s  r u b b e r  d iaphram, f o c u s  a l i g h t  on i t  and f o l l o w  t h e  

movement o f  t h e  r e f l e c t e d  l i g h t .  Now one w o u l d  u s e  a  l a s e r  

f o r  t h i n g s  l i k e  t h a t ,  b u t  a l l  we had  t h e n  was a  p r o j e c t i o n  

l i g h t  f ocused  on t h e  p u l s a t i n g  m i r r o r .  The t r i c k  was 



t o  f i n d  someth ing  t h a t  wou ld  f o l l o w  i t .  I conce i ved  t h e  i d e a  

o f  u s i n g  a  t y p e w r i t e r  c a r r i a g e  w i t h  a p h o t o c e l l  on t h a t  t h a t  

w o u l d  f o l l o w  t h e  s p o t  o f  l i g h t .  The p h o t o c e l l  a rea  was i n  two 

sepa ra te  p a r t s .  As l o n g  as t h e  s p o t  o f  l i g h t  f e l l  on t h e  

r i g h t  h a l f ,  t h e  c a r r i a g e  wou ld  c o n t i n u e  g o i n g  t o  t h e  r i g h t .  

The moment t h e  s p o t  stopped, w i t h  t h e  c e l l  moving, t h e  l e f t  

h a l f  wou ld  be a c t i v a t e d  c a u s i n g  t h e  c a r r i a g e  t o  r e v e r s e  and 

s t a r t  back. I e n l i s t e d  t h e  h e l p  o f  D r .  John W i l k i e ,  a  p h y s i  

c i s t  i n  V i t a m i n  D i v i s i o n ,  i n  w o r k i n g  o u t  an e l e c t r o n i c  c i r c u  

t h a t  would c o n t r o l  a  mo to r  t h a t  I p u t  on t h i s  t y p e w r i t e r  

c a r r i a g e .  I n  t h a t  way t h e  p h o t o c e l l  c o u l d  f o l l o w  t h e  l i g h t  

beam back and f o r t h  which,  o f  course ,  s o l v e d  o u r  whole p rob -  

lem. I g o t  i t  w o r k i n g  n o t  l o n g  b e f o r e  I announced t h a t  I was 

1,eaving. I t  seemed t h a t  h a l f  t h e  p e o p l e  i n  FDA droppeld i n  t o  

see t h i s  c u r i o u s  d e v i c e  t h a t  "worked w i t h  m i r r o r s " .  I remem­

b e r  Henry Welch coming i n  and s a y i n g ,  "L loyd ,  y o u ' v e  g ~ o ti t  

made. Why i n  t h e  w o r l d  a r e  you  l e a v i n g ?  Here y o u ' v e  g o t  

someth ing t h a t  works w i t h  m i r r o r s  and j u s t  g o i n g  b e a u t i f u l l y  

and e v e r y t h i n g  l i k e  t h a t ,  and y o u  go o f f  and l e a v e  us." 

C a l v e r y  had asked me, "What do you  want t o  be?*  "Wel l , "  I 

sa id ,  "If e e l  as though I ' m  g e t t i n g  i n  a r u t  here,  and 

Win th rop  has o f f e r e d  me a  chance t o  be an a s s o c i a t e  t o  a v e r y  

emminent p h a r m a c o l o g i s t .  Even though I r e a l l y  am n o t  v e r y  

much o f  a p h a r m a c o l o g i s t ,  I j u s t  t h i n k  i t ' s  t h e  chance t o  g e t  

ahead, t o  say n o t h i n g  o f  t h e  f a c t  t h a t  t h e y ' r e  g i v i n g  me 



a b o u t  $3,000 more s a l a r y . "  So, C a l v e r y  gave up and sa id ,  

"OK*. Even though  I had had, you  m i g h t  say, a  charmed l i f e  . 
. . I had  come i n  as a P-2 a t  $2600, and j u s t  as soon as I was 

e l i g i b l e  f o r  a r a i s e  i n  grade, I went  t o  t h e  n e x t  grade. I 

s h o u l d n ' t  say t h i s ,  b u t  one o f  t h o s e  who came i n  a  g rade  ahead 

o f  me, I caugh t  up w i t h  i n  two y e a r s ,  passed him, and h i s  w i f e  

neve r  f o r g a v e  me. So, by 1942, I was P-5, wh i ch  was p r e t t y  

h i g h  i n  t h o s e  days, a t  a s a l a r y  o f  $4600. I got ,  I t h i n k ,  one 

i n - g r a d e  r a i s e  o f  $200. So I l e f t  t h e  FDA a t  e i t h e r  $4600 o r  

$4800. I went t o  W in th rop  f o r  $7,000. B u t  t h e  d i f f e r e n c e  

between i n d u s t r y  and t h e  Food and Drug  was t h a t ,  come t h e  end 

o f  t h e  yea r ,  ify o u ' d  done a good j ob ,  y o u  m i g h t  g e t  a  bonus 

o f  $1,000; one y e a r  I g o t  s e v e r a l  t housand  d o l l a r s .  The re  

were a l s o  r e g u l a r  i n c r e a s e s  i n  s a l a r y .  There were o t h e r  

a t t r a c t i o n s ;  I was Head o f  t h e  B i o l o g y  D i v i s i o n ,  w i t h  60-70 

p e o p l e  under  me. I n  f a c t ,  i t  was l a r g e r  t h a n  t h e  D i v i s i o n  o f  

Pharmacology t h a t  I ' d  l e f t  a t  Food and Drug. O f  course ,  a l l  

t h a t  w h i l e  I c o n t i n u e d  t o  work as a v o l u n t e e r  w i t h  t h e  USP. 

Consequent ly  i n  1949 when t h e  USP was l o o k i n g  f o r  a  man t o  

succeed P r o f e s s o r  Cook and t o  become t h e  f i r s t  incumbent  o f  

t h e  p o s t  o f  D i r e c t o r  o f  R e v i s i o n ,  I was approached. They 

wanted me t o  p u t  i n  my name f o r  c o n s i d e r a t i o n ,  b u t  I was 

r a t h e r  r e l u c t a n t  f o r  q u i t e  a  w h i l e .  O t h e r s  were cons ide red .  

one o f  whom was Bob Herw ick  a n o t h e r  f o r m e r  FDA man. The 

Board, i n  i t s  wisdom, d e c i d e d  t o  o f f e r  t h e  j o b  t o  me, and so 



I t o o k  it. We moved down f r o m  A l b a n y  t o  t h e  New York  a r e a  i n  

1950.  A f t e r  20  y e a r s  t h e r e ,  I r e t i r e d .  I ' v e  n e v e r  r e g r e t t e d  

I 
i t .  

I c a n ' t  t h i n k  o f  a n y t h i n g  e l s e .  T h e r e  may be some t h i n g s  

I t h a t  w i l l  come t o  me t h a t  w e ' v e  o v e r l o o k e d .  

FL : Thank you,  D r .  M i l l e r ,  f o r  s h a r i n g  y o u r  e x p e r i e n c e s  a n d  

I o p i  n  i o n s  w i t h  us. 
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It is clearly an honor and a privilege to address this 
group tonight. If I had bcen at all inclined to take the 
honor lightly while putting my thoughts into useful 
forni for the occasion, thc inclination was dispcllcd 
entircly by the request to provide the draft well in 
adv:mcc to allow for translation into Frcnch. Now, it 
is one thing to try to be understood in one's own 
tongue, but it is truly awesome to write with the knowl- 
edge that someone else has to put one's thoughts into 
a second languaoe To use one of the few French ex- 
pressions I kno;, %"st tr is  formidable!" 

Considering the occasion and the hour, I feel obli- 
gated to take account of a sccond important constraint, 
namcly, the need for brevity and, to the degree poss~ble, 
a lightness of touch. Brevity is easy t o  come by and is 
said to be the soul of wit. Despite that, I have the feel- 
ing that we havc had enough of "soul" of latc and it 
might be useful to consider what brevity docs to hcighten 
interest. At  least, that seems to be the theme behind 
the current vogue in wonicn's clothing; intcrest has 
certainly risen with the hcrnlincs in the past year or  two. 

In an effort to minimize the specific gravity of these 
remarks, I shall draw upon a rather close personal 
identification with drug standards that dates from my 
joining the Food and Drug Administration in Washing- 
ton almost exactly 34 years ago. As  it happened, my 
earliest work at F D A  brought me into close contact 
with two mcmbcrs of the forcrunncr organization of our 
host tonight; I refer to Dr. C. W. Chapman, who later 
emigratpd to Baltimore, and Dr. C .  A. Morrell, who 
attained great distinction,. you will all agree, by staying 
right hcrc to bccomc the first head of tlic Food and 
Drug Directorate. 

Reference to Dr. Chapman leads into a digression in 
the form of an anecdote which will illustrate some im- 
portant reasons for cornpendial standards' being as 
they arc. 

The stage was set for this incident when Drs. Morrell 
and Chapman and I discovered that we shared an in- 
terest in the assay of digitalis. The U.S.P. procedure at 
the timc involvcd the use of frogs over a one-hour 
observation period. Drs. Morrell and Chapman had 
denionstratcd certain advantages in cxtcnding the assay 
to run overnight so  that the results were read the next 
day. 

Somc two or  thrce ycars latcr, using the U.S.P. 
method in routine regulatory analysis a t  FDA, we re- 
ported a potency of only 53 perccnt for a sample o i  
tincture of digitalis. This was, of coune,  grossly sub- 
standard, hut thc firm involvcd showcd sonic rcluctnncc 
to accept our' report as a fact and chose t o  put .the 
matter before a federal court. There was, you m ~ g h t  
say, the existence of "credibility gap" even in those 
days. It was not unlikely, however, that the manufac- 
turer's incredulity fcd somewhat upon two facts, the 
first of which was that our finding was based on a 
biological assay. The second fact was a matter of rccord 
in that, with a singlc exccption that had occurred too 
recently to attract much notice, F D A  had never won a 
case in which thc evidence had bccn obtained by such 
a procedure. In short, on historical grounds alone, tlic 
firm thought it had an cxcellcnt chance of persuiidingr 
the court to disregard our report. 

In any event, we found oursclvcs preparing for an 
appcarancc in court, and it fell to nic, as thc scnior 
analyst for the govcrnment, to explain the intricacies 
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of an assay depending upon a pharmacologic action of 
digitalis i n  frogs to the young Assistant District Attor- 
ney who was preparing the case. This required explain- 
ing such phrases as "injcct into the ventr;~l lymph sac." 
"pith each frog," and "systolic standstill," let alone the 
basic principle of con~paring the suspect product with 
the U. S. P. Reference Digitalis Powder by the method 
set forth i n  U.S.P. XT. 

This all was to be done in  the District Attorney's 
ofice in New York. To  make the task easier, I borrowed 
a few beakers and some frogs from a nearby laboratory 
and conducted a desk-top demonstration of the assay. 
The attorney was utterly fascinated, and to my horror, 
decided on the spot that the way to win this case was 
to conduct a digitalis assay right before the judge's eyes. 
Fortunately, i t  had been stipul;mted that therc would be 
no jury. 

Only those of you who know the vagaries of bic­
logical assay under the bcst of conditions can surnmisc 
how hard we tried to shake the attorney loose from this 
course that, althot!gh admittedly dr;mmntic, was fr:wght 
with vast risk of failure. We exphined, for example, 
how inmportant temperature control was and that we 
had no way of holding the frogs at the required tem- 
perature prior to and during the two-hour period of the 
assay, to say nothing o f  our ignorance of what might 
happen i n  case of failure to do so. 

I t  was all to no avail. As a result, Ispent the next 
few weeks assembling apparatus thnt could bc sct up 
and used i n  the courtroom. This included a thcrnmtntic 
water.bath suficient to accommodate a few dozen frogs 
in  a few gallons of water held at 20" Centigrade. 

The only chance of success secmed to lie i n  the choice 
of a simple assay design. We knew we could set up and 
inject the frogs on a schedule of one per minutc; thus 
we could handle 60 frogs i n  the hour between t l ~ c  t in~c 
of injecting a dose into the first frog and returning to i t  
to obscrve the effect exactly an hour lntcr. Tlmc sccond 
frog had to be injected in  the second minute, and so on, 
for tlmc succceding 55 frogs. This split-sccond sclrcdulc 
left no time for wondering what came next, court re­
cesses, or conferences between counsel and witness. 
Once started, the procedure would have to continue as 
inexorably as clockwork. : 

As we indicated earlier, the govcrnmcnt chargc was 
that the product in  question was substantially half-
strength. We chose thcrefore to dividc the 60 frogs into 
three groups of 20 each, one group to rcceive a Eull dose 
of the reference preparation; a sccond group to rcccivc 
one-half that amount, namely, a half-dose of tile stan: 
dard; and the third group, naturally, to receive thc 
sample i n  an anmount that would match the Eull dosc of  
the standard in  its effect i f  i n  fact i t  were substantially 
as potent as its label claimed. On  the othcr hand, if t l ~ e  
govunnlent claim werc to be borne out, tlmc result on 
the third group would match that of the hdf-dose of 
standard. 

This routine was rehc;med scver;~l times in Wnshing­
ton. On the day before the test i n  the courtroom, our 
appar3tus and a gcncn~us supply of frogs wcrc shippcd 
to New York. The apparatus included the portable 
w:Iter bath, a r:~ther bulky sc:~lo for wcigl~ing the frogs. 
and the necessary mges and g l : ~ s s ~ ~ r e .  We brought 
along our own Kefcrcncc Stam~dard tincture, which had 
to be prepared in adv:~ncc, but we planncd to withdraw 
the tcst'snnmplc from the bottle ul tlic tincturc of 

digitalis that had already been put into evidence and 
m:wkcd Exhibit A for the government. 

The t h i n~s  that wcnt wron: werc nunmcrous and 
agonizing, and 1 s11;111 cite but i l~rce of thcr~m. First, in  
unpacking thc sc;dc we discovered that i t  had bcen 
upcndcd in  transit so that all of the oil had leaked out 
of its dash-pot. Conscquc~mtly, thcrc was absolutely no 
dampening effect so tlwt the pointcr oscillatcil for 
minutes instead of corning to rcst in  seconds. I t  would 
hevc bcen unnerving to discovcr this in  niid-day when 
we might have made inquiry and loc;~tcd the proper 
kind of oil; 111 discovcr i t  aftcr closing time was q ~ ~ i t c  
another matter. However, we made a hurricd trip to a 
nearby auto scrvice stdticn :~nd fillcd t l ~ c  e111pty dash- 
pot with light auton~obile oil. The b:llancc then worked 
linc :~mmd Is110uld not be surpriscd if th;~t s:~nmc oil wcrc 
still in i t  to this day. 

The second crisis arose as a result of our choicc of a 
p l x c  to kccp the frogs overnight. Wc ncccptcd the offer 
of a photogmphic dark room, although it was located 
two floors rcn~ovcd from tlic courtroonl, bcc:ruse i t  had 
a large sink and ample running wntcr. After one f ind 
rehewsol thnt cndctl wcll aftcr I am., we sccurcd the 
f r o g  in  the sink, locked the door, and departed for our 
hotel. You can imagine our dismay upon returning 
early the ncxt morning to find the floor almost l i t e ~ d l y  
alive with frogs. They had found some way to get 
loose, had taken a long jump in  the dark, and hnd spent 
n o h d y  knew how long on thc noor out of w:tter. Per­
haps less foolhardy souls would hnve turned back thcrc; 
but wc felt con~pcllcd to go ahcad. So the frogs were 
returned to the water, and when the time came, 60 of 
thcm wcrc pl;~ccd i n  thc cages of the port:~blc wntcr 
bdth and we made our way to Uhc courtroom. This 
necessitated wheeling the portable bath over several 
thrcslmr~l~lsand into and oll the alcv;~tor, hut at last. 
well before the time for court to convene, the water 
b:1111 was in  pl:~cc bcforc thc witncss stand and the scale 
was set up on,the railing of the jury box. 

The court opcncd and iron1 t h i ~ t  time on the pro- 
cecdings were a matter of record. We explained to the 
court the workings of the apparatus and our p l m  I t  was 
not until then, while discussing the appnr:~tus, that 1 had 
a chance to check the tc~npcr~ tu rc  theand discover 
third crisis. Iwas in  the process nf  telling how critical 
i t  was tlm:~t the tempcr;lture bc kept at exx t l y  20' and 
lifted the thcrnmo~nctcr in  2 gcsture that was intcndcd to 
assure the court tlm;~t we h;d c\,crythicmg unilcr otmrrol. 
I Iuokcd ;I sccwd tiwe ilnd a1111t)~lt f r o x  when I S:I\Y 

that the thcrmomctcr did not rc:d 20" ,  or evcn the 
20.5' that wus permissible, but a nice round ? I - !  
I must have mnn:~ccd to hide rnv consternation :IS 

Icasually dropped th: tlmcrmori~ctpr'back in p l ~ e  and 
continued with the cx~lanntion, ft)r no one askcd to 
check ihc tcn~pcr;~turc. For umy purl, i t  was w11y one 
more rc:lson to wonder hmv the wl~olc  thing w:~s going 
to conme out. 

Wc prop<iscd tlmat tlmc frogs bc handled in groups of 
fivc and th;~t they be ;~ss igcd ;it r;trndom to the st;~midard 
or the s;mplc. Wu invited quc\lio~ls and m y  cli;lngc in 
our plan that might be made provi~icd that i t  wcrc pos- 
sililc hcforc the first frog w : ~  to he injcctcil. AIINIIIS 
the consultents for the dcfcnsc war Dr. Chapman, who 
understood wcll t l ~ ;~ tfrom that puint onward t l~crc 
could be no interruption. A fcw qucstiow were orkcd. 
and I recall t h t  m ~ c  of the im~cclic;~l ctmnsultants fur t l ~ c  



defense watched closely as the sample was measured This anecdote, which has never been told beforc 
into the dilucnt and rcmarkcd, "Miller, you sure can unilcr circumstances such as this, illustrates well many 
pipet." of the iniportant facets of good cornpendial standards. 

The first 60  rninutes of the test was devoted, of First and foremost, it will be clear that compendial 
course, to withdrawing the frogs individually from their 
cages, drying them, wcighing them, and injecting them 
with the prcdctcrniined dose of cithcr the full-strength 
Standard, the half-strength Standard, o r  the full strength 
of the test sample. The transition from the injection to 
the observation period went smoothly, and we pithed 
the first frog, which is to say that we destroyed its brain 
and spinal cord with a darning needle. Thus imniobil- * izcd but not killed, this and each of the other frogs 
would lie limply in one of the three trays we had ar­
ranged, according to whicll of tile three doses cdcll had 
been given. Each frog's heart was exposed and exam­
ined in turn, and if the heart was still beating. the 
frog's bodv was laid at the left-hand side of the trav. 
If, Ihowever, the ventricle was in systolic st~ndsti l l ,  i i -  
dicating that the dose of thc digitalis glycoside had 
been sullicient to produce that characteristic effcct, the 
frog was put at the right. 

The process continued with everyone in the court 
peering over my shoulder. There were occasional side- 
bar comments on the correctness of my judgment, into 
which even the judge entered a t  one time to agree with 
me that the result was a negative as the exposed heart 
relaxed and beat again just as time ran out. At  last, the 
entire 6 0  frogs lay in six heaps beforc us. I had been 
vaguely aware of the accumulations in the three trays 
but had been rather too m.uch premcupicd to kcep score. 

The ollicinl tally was made and it came out this way: 
the division in the tray for the full dose of the standard 
was 17 frogs on the right, meaning 17 positives, as 
against three negatives on the left. In the tray for the 
half-dose of the Standard the situation was exactly 
reversed, namely, only three positives and 17 nega­
tives. Turning then to the tray for the sample prepara- 
tion, the count was four positives and 16 negatives. 

I recall that, in a feeling of vast relief, I lifted my 
eyes to the heavens whence obviously had cometh much 
help, and the judge declared a recess. Dr. Chapman had 
meanwhile whipped out his slide rule and calcnlated 
that the 60 frogs had given proof that the sample was 
54 percent of U.SP. strength! 

Perhaps as a witness, I was guilty of concealing part 
of the truth, for I made no mention of the fact that' 
never in all of our rehearsals had we obtained such a 
perfect result. 

The defense put in its case, which was based largely 
on the well-established fact that the U.S.P. Reference 
Standard that we were using was about 10 percent more 
potent, in relation to the International Standard, than 
had been intended. We, as government witnesses. did 
not dispute this fact, for actually we had been respon- 
sible for bringing the discrepancy to light. The court 
ruled, however, that the error was immaterial to the 
issue beforc it. In finding for the government, the judge 
compared the Standard to a water bucket and asked, 
"What if  the bucket is a pint shy. it is the bucket that 
both the government and the defondant are directed to 
use in nieasuring the quantity of thc sample in question. 
It was demonstrated here before nle that the sample 
does not have the required potency." 

I 

specifications are intended to be standards in every sense 
of the word. They constitute "standards of strcngth, 
q ~ d i t y ,  and purity" (a phrase that appean throoghout 
all federal drug standards legislation, and that may be 
the most than can be said for it) and if they are to have 
real meaning. the compendia must provide procedures 
to demonstrate compliance with the standards that are 
Set up. In  respect to drug standards, at least, the com- 

Imentary  effect of providing the necessary methods is 
l i tal  ,indeed. I t  would be dificult to imagine a more 
Cert31" lllvltation to complete chaos than a situation 
khe re  all parties a t  interest were free to choose their 
P\Vn assay methods. 

The compendial standards are the bedrock for in- 
telligent use of drugs in the clinic. Dosage instruction 
would be virtually useless.if uniformity from lot to lot 
could not be assured. Comparisons of clinical effects 
would be meaningless if the dosage were not stan­
dardized. 

These points need no emphasis for this audience. 
Some added word may be helpfu.! on the role of the 
standards in law enforcement. In this respect they are 
the vardstick that vroducts on the market must mea­
s u r d u p  to. This is h yardstick that is equally available 
both when a drug product is made and later should the 
government have occasion to check on the product. The 
same yardstick is available to any other individual o r  
agency that has either reason or  responsibility for de- 
termining the potency of the product concerned. 

The experience in court in the digitalis case illustrated 
well how the comoendia must exercise care and in- 
genuity in drafting the standards. In this connection, it is 
relevant to auote from the vreface of U.S.P. XV: 

"It is inrportant that the U.S.P.possess tlre 
clraracter of a legal doclrntent. As  an  'oficial corn­
pendirnn' under the terms of the Federal Food, 
Drug, and Cosnretic Act and the counterpart srat- 
utes of the states, all of its nrovisions n~rrst lend 
thetnselves to thc ;mrestiicted rue of tlre regdarory 
agetrcies. This c r e a m  denrands for clarity of con- 
text and f reeht t r  fro111 anrbigrrity which freqrretltlj 
preclude conci.retress. Occasiotrally it also denies 
t11c adoption of anal~t icnl  methods tirat for prac- 
tical reasons catsrot be rnarle eqrrally arailal~le to 
producer and enforcen~ent oficer alike." 
In the 30 years since that trial, the product that it 

involved, digitalis tincture, has declined greatly in stat- 
ure. It was dropped from the U.S.P. prior to 1955 and 
has been supplanted largely by the morc convenient 
and more stable crystalline digitalis glycosides, mainly 
digitoxin and digoxin, both of which are assnyc~l chcm- 
ically. This brings out the fact that compendial stan- 
dards undergo constant improvement. In thc area of 
biological testing. with which my own professional in- 
terest has been closely linked, we have seen a steady 
replacement of the costly. cumbersome, and indirect 
procedurcs depending on the use of anim;~ls by morc 
prccise proced.ures cllrried out in the chemical iabora- 
tory. I, for one, have shed no tears over this evolutionary 
change. 

Frogs have been phased out almost entirely. How- 
ever, the forthcoming U.S.P. XVl I l  and N.F. XI11 still 



COMMENTS ON TRANSCRIPT OF INTERVIEWS HELD JUNE 20, 1980  

b y  L l o y d  C. M i l l e r  

H e r e w i t h  a r e  comments evoked  b y  my r e a d i n g  o f  t h e  t r a n ­
s c r i p t  w h i c h  a r e  more  o r  l e s s  i n  t h e  n a t u r e  o f  f o o t n o t e s  t o  
t h e  pages t o  w h i c h  t h e y  r e f e r .  The comments a r e  i n t e n d e d  t o  
c o r r e c t  t h e  r e c o r d  w h e r e  my r e c o l l e c t i o n  o f  t h e  f a c t s  d i f f e r s  
i n  a s u b s t a n t i a l  way f r o m  t h e  t r a n s c r i p t .  My s o l e  c l a i m  f o r  
c r e d i b i l i t y  i n  s u c h  c a s e s  r e s t s  on  t h e  f a c t  t h a t  I came on t h e  
s c e n e  J u l y  1, 1935,  a m o n t h  t o  more  t h a n  a  y e a r  p r i o r  t o  t h e  
t i m e s  t h a t  t h o s e  who were  i n t e r v i e w e d  a c t u a l l y  r e p o r t e d  f o r  
work .  

Page 9: On t h e  r e c r u i t i n g  o f  p e r s o n n e l  f o r  t h e  new D i v i s i o n  
o f  P h a r m a c o l o g y ,  as  I r e c a l l ,  t h i s  was done e n t i r e l y  bmy Dr .  
E r w i n  N e l s o n ,  s t a r t i n g  e a r l y  i n  1935.  He i n t e r v i e w e d  me i n  
D e t r o i t  a t  a s c i e n t i f i c  m e e t i n g  i n  M a r c h  o f  t h a t  y e a r .  H i s  
f i r s t  r e c r u i t  was d o u b t l e s s  Dr.  C a l v e r y ,  a  f e l l o w  memb~er o f  
t h e  f a c u l t y  a t  t h e  U n i v e r s i t y  o f  M i c h i g a n  M e d i c a l  S c h o ~ o l .  
A n o t h e r  r e c r u i t  who came J u l y  1, 1 9 3 5  f r o m  M i c h i g a n  was George 
E .  F a r r a r ,  J r . ,  M.D. who s e r v e d  a s  p a t h o l o g i s t  d u r i n g  t h e  y e a r  
he  was i n  t h e  D i v i s i o n .  

Page 10:  Dr .  L a u g  m e n t i o n e d  C h e s t e r  T o l l e  among t h o s e  who 
f o r m e d  t h e  D i v i s i o n .  I n  f a c t ,  Dr .  T o l l e  was i n  t h e  V i t a m i n  
D i v i s i o n  d u r i n g  h i s  e n t i r e  FDA c a r e e r  o f  p e r h a p s  3 0  yesars. 

The name o f  Edward  W a l l a c e  i s  m e n t i o n e d .  He was an M D -
PhO g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  C h i c a g o  M e d i c a l  S c h a o l  who 
was i n  t h e  D i v i s i o n  some 1 8 - 2 0  m o n t h s  f r o m  J u l y  1, 1935  a n d  
l e f t  t o  j o i n  t h e  M e d i c i a l  D i v i s i o n  o f  Merck  A Co. W h i l e  i n  
t h e  FDA he  w o r k e d  e n t i r e l y  o n  t h e  c h e m i c a l  me thods  f o r  d e t e r -  
m i n i n g  a r s e n i c  i n  body  t i s s u e s .  A c t u a l l y ,  D r .  W a l l a c e  was 
a l s o  a b i o c h e m i s t ,  h a v i n g  t a k e n  h i s  PhD u n d e r  D r .  Koch, 
P r o f e s s o r  o f  B i o c h e m i s t r y  o f  C h i c a g o  M e d i c a l  S c h o o l .  Thus, 
D r .  H e r b e r t  B r a u n  a n d  Dr .  N e l s o n  were  t h e  o n l y  ones i n  t h e  
D i v i s i o n  d u r i n g  t h e  e a r l y  y e a r s  who h a d  a d e g r e e  i n  pharmaco-  
l o g y .  I was p e r h a p s  a " h a l f - b r e e d "  i n  t h a t  my g r a d u a t e  s t u d y  
a t  t h e  U n i v e r s i t y  o f  R o c h e s t e r  S c h o o l  o f  M e d i c a l  and D e n t i s t r y  
was i n  t h e  D e p a r t m e n t  o f  B i o c h e m i s t r y  a n d  P h a r m a c o l o g y  and  my 
r e s e a r c h  was o n  t h e  c h a n g e s  o f  b l o o d  s u g a r  and  l i p i d s  c a u s e d  
b y  a m o b a r b i  t a l  a n e s t h e s i a .  

Re Dr .  Y o u n g ' s  q u e s t i o n ,  i t  was i n d e e d  t r u e  t h a t  t h e r e  
w e r e  f a r  more  PhD b i o c h e m i s t s  a v a i l a b l e  i n  1935  t h a n  pharma- 
c o l o g i s t s .  W h i l e  N e l s o n  was l o o k i n g  f o r  p e r s o n s ,  PhD's  a n d  
MD's, w i t h  s p e c i f i c  t r a i n i n g  i n  p h a r m a c o l o g y  and  t o x i c o l o g y ,  
i n  f a c t ,  w i t h  t h e  e x c e p t i o n  o f  Dr .  J a c k  C u r t i s ,  none o f  u s  who 



made up t h e  D i v i s i o n  a t  t h e  s t a r t  had  had  any s i g n i f i c a n t  
e x p e r i e n c e  i n  t h e  new work p l a n n e d  f o r  t h e  D i v i s i o n  o r  t h a t  
c a r r i e d  o v e r  f r o m  i t s  p r e d e c e s s o r  u n i t ,  ( w h a t e v e r  i t  was 
c a l l e d ) .  I r e f e r  t o  t h e  b i o a s s a y s  o f  e r g o t ,  p o s t e r i o r  p i t u i -  
t a r y ,  e p i n e p h r i n e ,  d i g i t a l i s ,  s q u i l l  and  a c o n i t e ,  t h e  l a t t e r  
one o f  t h e  m o s t  p o t e n t  p o i s o n s  t h e n  known. A l l  o f  t h e s e  p r o -  
d u c t s  w e r e  u s e d  more o r  l e s s  w i d e l y  a s  m e d i c i n e s  and  t h e i r  
p o t e n c i e s  c o u l d  b e  measured  o n l y  b y  u s e  o f  l a b o r a t o r y  
a n i m a l s .  

Page 11, l a s t  l i n e :  I t i s  o f  l i t t l e  consequence ,  b u t  D r .  
F a r r a r  was t h e  p a t h o l o g i s t  f o r  t h e  D i v i s i o n  d u r i n g  1935  and  
1936, p r i o r  t o  D r .  Woodard 's  j o i n i n g  t h e  D i v i s i o n .  

Page 13: What D r .  Woodard o v e r l o o k e d  i s  t h a t  D u p o n t  h a d  a  
w e l l - r e g a r d e d  t o x i c o l o g y  l a b o r a t o r y  i n  o p e r a t i o n  p r i o r  t o  
1935.  D r .  F r a n k  W i l e y ,  a  f o r m e r  a s s o c i a t e  o f  D r .  C a l v e r y ' s  a t  
t h e  U n i v e r s i t y  o f  M i c h i g a n  was t h e r e  a t  t h e  t i m e  and  l a t e r ,  
p r o b a b l y  a t  C a l v e r y ' s  u r g i n g ,  came t o  h e a d  a  new S e c t i o n  on 
P h a r m a c e u t i c a l  C h e m i s t r y  a t  FDA ( a b o u t  1 9 3 8 ) .  As f o r  D r .  B. 
L .  Oser,  h e  may w e l l  h a v e  " p r a c t i c a l l y  l i v e d  i n  t h e  D i v i s i o n "  
f o r  a t i m e  b u t  h e  was n a t i o n a l l y  known a s  a n  e x p e r t  o n  f o o d  
and  d r u g  p r o b l e m s  p r i o r  t o  t h a t .  He h e l p e d  f o r m  t h e  F o o d  a n d  
D r u g  R e s e a r c h  L a b o r a t o r y .  

Woodard e r r o n e o u s l y  a t t r i b u t e s  t h e  LD50 c o n c e p t  t o  Laug.  
I t  was a B r i t i s h  i d e a  d a t i n g  t o  1927.  We l e a r n e d  i t  f r o m  D r .  
C .  I. B l i s s  whom I b r o u g h t  i n  a s  a c o n s u l t a n t  i n  1938.  We a l l  
l e a r n e d  b i o s t a t i s t i c s  and  t h e  LD50 c o n c e p t  f r o m  B l i s s .  

Page 14:  D r .  D r a i z e  was a p i o n e e r  i n  d e r m a l  t o x i c i t y  w i t h o u t  
d o u b t ;  he  had  a  f a r  b e t t e r  u n d e r s t a n d i n g  o f  t h e  s u b j e c t  t h a n  
any  o f  h i s  a s s o c i a t e s .  

Page 15: Woodard i n f l a t e s  t h e  r o l e  o f  t h e  D i v i s i o n  i n  t h e  
f i e l d  o f  t o x i c o l o g y .  Those o f  u s  who were  n o t  q u i t e  " p u r e  
p h a r m a c o l o g i s t s "  b u t  h a d  been  t a u g h t  p h a r m a l o g y  i n  g r a d u a t e  
s c h o o l  had  l e a r n e d  t h a t ,  i n  f a c t ,  t h e  s c i e n c e  o f  t o x i c o l o g y  
h a d  a  r e s p e c t a b l e  s t a r t  p r i o r  t o  1900. A  g o o d  c a s e  i n  p o i n t  
i s  t h a t  when l i t h i u m  c h l o r i d e  was p r o p o s e d  a s  a s a l t  s u b s t i -  
t u t e  a b o u t  1942,  we d i s c o v e r e d  t h a t  i t s  t o x i c  p r o p e r t i e s  had  
been  p u b l i s h e d  a b o u t  4 0  y e a r s  e a r l i e r .  

I t  i s  q u i t e  t r u e  t h a t  c a r e f u l  e x c r e t i o n  s t u d i e s  o n  l e a d  
and  a r s e n i c  w e r e  l a c k i n g  p r i n c i p a l l y  b e c a u s e  g o o d  a n a l y t i c a l  
me thods  w e r e  l a c k i n g .  As a g r a d u a t e  s t u d e n t ,  I t o o k  p a r t  i n  
n i t r o g e n  b a l a n c e  s t u d i e s  on dogs as p a r t  o f  c l a s s  p r o j e c t s .  
A l s o ,  a s  a s e n i o r  i n  c o l l e g e ,  I had  c o n d u c t e d  V i t a m i n  D a s s a y s
o f  y e a s t  on r a c h i t i c  r a t s  a s  a s p e c i a l  r e s e a r c h  p r o j e c t .  
Hence t h e  n o t i o n  o f  g i v f n g  g r a d u a t e d  d o s e s  o v e r  t h e  l i f e t i m e  
o f  an a n i m a l  was n o t  e x a c t l y  r e v o l u t i o n a r y .  



Pages 17 -18 :  I t  i s  i n t e r e s t i n g  t o  r e a d ,  i n  Dr .  L a u g ' s  d i s c u s ­
s i o n ,  a b o u t  t h e  a p p l i c a t i o n  o f  t h e  s t a t i s t i c a l  p r o c e d u r e s  t h a t  
B raun ,  B l i s s  a n d  I w o r k e d  o u t  f i r s t  u s i n g  d a t a  f r o m  a s s a y i n g  
d i g i t a l i s  o n  f r o g s  a n d  p u b l i s h e d  i n  a p a p e r  f o r  w h i c h  we w e r e  
a w a r d e d  t h e  E b e r t  H o n o r  Award  b y  t h e  A m e r i c a n  P h a r m a c e u t i c a l  
A s s o c i a t i o n  i n  1939.  

Page 20: The " F i s h e r "  m e n t i o n e d  was S i r  R o n a l d  F i s h e r ,  f a t h e r  
o f  t h e  s c i e n c e  o f  b i o m e t r y .  D r .  B l i s s  w o r k e d  w i t h  h i m  a t  
Harpenden H e r t z ,  a B r i t i s h  g o v e r n m e n t  e x p e r i m e n t a l  s t a t i o n  i n  
E n g l a n d .  

Page 21 :  I came t o  know Dr .  S o l l m a n  f a i r l y  w e l l  and  I d o u b t  
ifhe e v e r  u s e d  t h e  t e r m  "LD50". (He s t a r t e d  t e a c h i n g  a t  
W e s t e r n  R e s e r v e  s h o r t l y  a f t e r  1 9 0 0  a n d  k e p t  o n  g i v i n g  t h e  same 
l e c t u r e s  i n t o  t h e  1 9 5 0 ' s .  When h e  r e t i r e d ,  h i s  s t u d e n t s  
a p p r o a c h e d  h i s  s u c c e s s o r  w i t h  t h i s  r e q u e s t :  " P l e a s e  p l a n  y o u r  
l e c t u r e s  on  t h e  a s s u m p t i o n  t h a t  we h a v e  l e a r n e d  no pharmaco­
l o g y  a t  a l l . "  

Page 24: It i s n ' t  f a i r  t o  say  o r  i m p l y  t h a t  r e l a t i o n s h i p s  
were  n o t  good  b e t w e e n  FDA a n d  NIH. Congress  was t h e  c u l p r i t  
a n d  s p e c i f i c a l l y ,  one  Congressman L e e  ( o r  L e a )  f r o m  M i s s o u r i ,  
an a p p l e  g r o w e r ,  who vowed i n  1 9 3 7  t h a t  h e  w o u l d  see t h a t  " n o t  
one c e n t  o f  FDA money w o u l d  be  s p e n t  o n  s p r a y  r e s i d u e  t e s t ­
i n g " .  However,  t h e r e  was enough s e n t i m e n t  i n  Congress  t o  
c b n t i n u e  t e s t i n g  t h a t  t h e  N IH  was p e r s u a d e d ,  r e l u c t a n t l y ,  t o  
t a k e  t h e  work  o v e r  f r o m  FDA. 

The N I H  r e l u c t a n c e  r e f l e c t e d  t h e  f a c t  t h a t  t h e  p r o b l e m  
h a d  become a messy  p o l i t i c a l  i s s u e  a n d  t h e r e  was n o t h i n g  g lam-  
o r o u s  a t  a l l  a b o u t  f e e d i n g  r a t s ,  dogs  o r  monkeys  Pb a n d  As 
mon th  a f t e r  m o n t h  when t h e i r  s c a r c e  s c i e n t i s t s  m i g h t  be  spend-  
i n g  t h e i r  t i m e  f i n d i n g  a c u r e  f o r  c a n c e r  o r  h e a r t  d i s e a s e .  
F u r t h e r m o r e ,  p r o v i d i n g  d a t a  on w h i c h  t o  b a s e  t o l e r a n c e s  f o r  
s p r a y  r e s i d u e s  on f r u i t  w a s n ' t  t h e  b e s t  way i n  t h e  w o r l d  t o  
f i n d  f r i e n d s  i n  C o n g r e s s ,  a r e q u i r e m e n t  f o r  w i n n i n g  e v e r -
i n c r e a s i n g  b u d g e t  r e q u e s t s .  

Page 32: What Woodard m i g h t  h a v e  s a i d  a b o u t  t h e  r e a s o n s  f o r  
t h e  a d v a n c e  c o n s u l t a t i o n  w i t h  FDA o n  t o x i c i t y  t e s t i n g  was t h a t  
t h e  i n d u s t r y  t o x i c o l o g i s t s  h a d  l e a r n e d ,  b y  b i t t e r  e x p e r i e n c e ,  
t h a t  " t h o s e  g u y s  a t  FDA" ( i . e . ,  t h e  s t a f f  o f  t h e  D i v i s l o n  o f  
P h a r m a c o l o g y )  f o u n d  i t  h a r d  t o  recommend a p p r o v a l  ( t o  t h e i r  
s u p e r i o r s )  o f  a new d r u g  o r  f o o d  a d d i t i v e  t h a t  h a d  n o t  been 
t e s t e d  e x a c t l y  a s  t h e y  w o u l d  h a v e  done  s o  a n d  l a c k i n g  t h a t  
a p p r o v a l ,  no d r u g  o r  a d d i t i v e  c o u l d  be  m a r k e t e d .  And t h e  i n ­
d u s t r y  h a d  a l s o  l e a r n e d  t h a t  t h e  FDA a t t i t u d e  c o u l d  change a n d  
make a  y e a r s '  w o r k  v a l u e l e s s .  Thus,  i t  p a i d  w e l l  t o  keep  i n  
v e r y  c l o s e  t o u c h  w i t h  t h e  f e w  whose d e c i s i o n s  c o u l d  be  t e r r i -  
b l y  i m p o r t a n t .  The e f f e c t  t h i s  h a d  o n  t h o s e  f e w  c a n  o n l y  



b e  g u e s s e d  b u t  w i t h o u t  e x c e p t i o n ,  t h e r e  was n e v e r  a b r e a t h  o f  
s c a n d a l  c o n c e r n i n g  any o f  t h e  D i v i s i o n  o f  Pharmaco logy  s t a f f  
members. As much c o u l d  n o t  be  s a i d  o f  t h e  A n t i b i o t i c s  
D i v i s i o n .  

Page 34: Re t o x i c i t y  t e s t i n g  o f  d r u g s :  By t h e  m i d - 4 0 ' 5 ,  t h e  
d r u g  m a k e r s  h a d  become u s e d  t o  c o m p l y i n g  w i t h  t h e  FD&C A c t  and  
had  s e t  up t h e i r  own l a b o r a t o r i e s  ( s u c h  a s  t h e  one I headed  
f o r  S t e r l i n g  D r u g )  and  w e r e  w h o l l y  c o m p e t e n t  i n  d e t e c t i n g  any  
s o r t  o f  known t o x i c i t y  i n  t h e  d r u g  c a n d i d a t e s  t h e i r  c h e m i s t s  
h a d  p r o d u c e d .  Few compounds h a v i n g  s i g n i f i c a n t  l e v e l s  o f  
t o x i c i t y  ( r e l a t i v e  t o  dosage l e v e l s  a t  w h i c h  t h e i r  b e n e f i c i a l  
e f f e c t s  w e r e  e v i d e n t )  e v e r  came t o  t h e  a t t e n t i o n  o f  FDA. They 
( t h e  t o x i c  compounds) h a d  f a l l e n  b y  t h e  w a y s i d e .  

Page 37 :  T h i s  p a g e  i s  m i s s i n g  ( b l a n k )  i n  my c o p y  o f  t h e  
t r a n s c r i p t .  

Page 41 :  " C o a l  t a r  c o l o r s " ,  w h a t  a s p e c t e r  t h o s e  3 w o r d s  
r a i s e !  I n  f a c t ,  t h e  c o l o r s  may w e l l  come f r o m  t h e  " t a r "  l e f t  
a f t e r  d i s t i l l i n g  c r u d e  o i l  r a t h e r  t h a n  f r o m  p r o d u c i n g  c o k e  
f r o m  c o a l .  Y e t  we k e e p  o n  c a l l i n g  t h e  dyes,  " c o a l  t a r  
c o l o r s "  ! 

Page 4 5 :  A n o t h e r  a n e c d o t e  i n v o l v i n g  M r .  Campbel l  y o u  may h a v e  
m i s s e d :  I t  happened  d u r i n g  t h e  p e r i o d  Henry  W a l l a c e  was 
S e c r e t a r y  o f  A g r i c u l t u r e  and  t o m a t o  c a n n e r s  w e r e  c o m p l a i n i n g  
t o  h i m  t h a t  FDA i n s p e c t o r s  were  i n t e r f e r i n g  w i t h  p r o c e s s i n g  
t o m a t o  p u r e e  b y  u s i n g  a  t e s t  t h a t  i s o l a t e d  f r a g m e n t s  o f  t o m a t o  
worm s k i n  f r o m  t h e  c a n n e d  p r o d u c t .  M r .  Campbel l  was a s k e d  t o  
a t t e n d  a  s m a l l  c o n f e r e n c e  i n  t h e  S e c r e t a r y ' s  o f f i c e  w i t h  c a n ­
n e r s '  r e p r e s e n t a t i v e s  and  t o o k  a l o n g  t h e  c h i e f  m i c r o b i o l o -  
g i s t ,  a h i g h l y  r e g a r d e d  s c i e n t i s t  i n  t h e  f o o d  i n d u s t r y .  ( I ' v e  
f o r g o t t e n  h i s  name b u t  h e  m u s t  b e  m e n t i o n e d  i n  e v e r y  FDA h i s -  
t o r y  o f  t h a t  p e r i o d . )  The c a n n e r s  t o l d  M r .  W a l l a c e  how c a r e ­
f u l  t h e i r  e m p l o y e e s  were, e tc . ,  a n d  o n l y  t h e  b e s t  p r o d u c e  was 
used,  e t c .  M r .  Campbe l l  e x p l a i n e d  t h e  r o l e  o f  FDA i n s p e c t o r s ,  
t h e i r  t e s t s  and  t o l e r a n c e s  and c a l l e d  upon  t h e  m i c r o b i o l o g i s t  
t o  d e s c r i b e  how i n s e c t  f r a g m e n t s  c o u l d  b e  i s o l a t e d .  T h f s  h e  
d i d ,  s a y i n g  t h a t  t h e  p r e s e n c e  o f  t h e  f r a g m e n t s  i n  t h e  p u r e e  
i n d i c a t e d  t h a t  t o o  o f t e n  huge g r e e n  t o m a t o  worms had  somehow 
been  p a c k e d  a l o n g  w i t h  t h e  t o m a t o e s  p i c k e d  f r o m  t h e  v i n e s  o n  
w h i c h  t h e  worms f e d .  He o n l y  r e g r e t t e d ,  he  s a i d ,  t h a t  h e  had  
n o t  y e t  b e e n  a b l e  t o  d e t e c t  " t h e  g r e e n  c u s t a r d "  i n s i d e  t h e  
worms a s  he c o u l d  see  t h e  s k i n  f r a g m e n t s  b u t ,  o f  c o u r s e ,  he  
c o n t i n u e d ,  t o n g u e  i n  cheek,  t h e r e  w a s n ' t  a l l  t h a t  much d i f f e r -  
ence,  p e r h a p s ,  b e t w e e n  t h e  " g r e e n  c u s t a r d "  and  t h e  r e d  t o m a t o  
p u r e e .  T h i s  r e c i t a l  h a d  t h e  i n t e n d e d  e f f e c t  o n  M r .  W a l l a c e  i n  
t h a t  he  t u r n e d  a b i t  g r e e n  h i m s e l f ,  q u i c k l y  a d j o u r n e d  t h e  con ­
f e r e n c e  and  made h i s  way t o  h i s  p r i v a t e  washroom t o  f o r e s t a l l  
t h e  u r g e  t o  r e t c h .  The i n s p e c t o r s  were  n e v e r  a g a i n  i n t e r -  
r u p t e d  i n  t e s t i n g  t o m a t o  p u r e e  a s  t h e  p a c k i n g  p l a n t s . .  



Page 46:  Re Woodard ' s  s k i l l  i n  d r a w i n g  t h e  g r a p h s  - I t a u g h t  
Woodard how t o  u s e  t h e  l e t t e r i n g  g u i d e s  and  l a y  o u t  t h e  
f i g u r e s  w h i l e  he  was my l a b  a s s i s t a n t .  

Page 48: Re C a l v e r y ' s  a t t r i b u t e s .  From t h e  8 y e a r s  I w o r k e d  
f o r  h im,  I l e a r n e d  he  was f a i r ,  o b s t i n a t e ,  and  d o g g e d l y  t e n a ­
c i o u s  i n  h i s  c o n v i c t i o n s .  More  t h a n  o n c e  he t o l d  me o f  how 
h a r d  he h a d  w o r k e d  a s  a g r a d u a t e  s t u d e n t  w i t h  no  f i n a n c i a l  
s u p p o r t .  ( F o r  example ,  t o  g i v e  f o o d  v a l u e  t o  c o f f e e ,  a t  5 # /  
cup,  he  added a b o u t  1 / 3  cup o f  s u g a r  and  s t i r r e d  t i 1  t h e  s u g a r  
d i s s o l v e d . )  H i s  m a j o r  p r o f e s s o r  i n  c h e m i s t r y  a t  U n i v e r s i t y  o f  
I l l i n o i s  t r i e d  t o  d i s c o u r a g e  h i m  f r o m  p u r s u i n g  s t u d y  f o r  a 
PhD, s a y i n g  h e ' d  " n e v e r  make i t " .  T h i s  s e r v e d  o n l y  t m  make 
C a l v e r y  more d e t e r m i n e d  and  he f o u n d  h e  c o u l d  s t u d y  a l l  n i g h t  
w i t h  l i t t l e  o r  n o t  s l e e p  and  t h u s  keep  up w i t h  h i s  c l a s s m a t e s .  

I n c i d e n t a l l y ,  C a l v e r y  h e l d  D r .  Lehman, who i n  t i m e  s u c ­
ceeded  h im,  i n  v e r y  l o w  es teem,  s a y i n g  o f  Lehman, and  i n  
l a n g u a g e  c h a r a c t e r i s t i c  o f  C a l v e r y ' s  usage,  "He c o u l d m ' t  c a r r y  
g u t s  t o  a b e a r . "  

Page 50:  Lehman, i n  h i s  home-spun way, was an e f f e c t i v e  
e v a n g e l i s t  f o r  b e t t e r  t o x i c o l o g i c  t e s t i n g  a n d  t h e  s e r i e s  o f  
a r t i c l e s  h e  w r o t e  ( t h a t  came t o  b e  known a s  " t h e  B i b l e " )  we re  
v e r y  e f f e c t i v e  t e a c h i n g  t o o l s .  

C a l v e r y ' s  a r t i c l e s  h a d  l e d  t h e  way w i t h  Woodard ' s  a c t i v e  
c o l l a b o r a t i o n  b u t  Lehman was a more  e f f e c t i v e  t e a c h e r  a s  w e l l  
a s  a  s a l e s  r e p r e s e n t a t i v e  f o r  t h e  J. Food & D r u g  o f f i c i a l s .  

Page 61:  Ted K lumpp i s  t h e  c o r r e c t  s p e l l i n g .  A c t u a l l y ,  he 
w e n t  t o  t h e  AMA, on  l e a v i n g  FDA, a s  S e c r e t a r y  o f  t h e  C o u n c i l  
o n  D r u g s .  A f t e r  b e i n g  t h e r e  6  mon ths  ( a b o u t  1 9 4 2 )  he  was more  
o r  l e s s  d r a f t e d  t o  become P r e s i d e n t  o f  W i n t h r o p  Chemiaa l  Co. 
w h i c h  h a d  been e x p r o p r i a t e d  by  t h e  g o v e r n m e n t  a s  " a l i e n  p r o p ­
e r t y " .  H i s  t a s k  was t o  o v e r s e e  t h e  a b s o r p t i o n  o f  t h e  f o r m e r l y  
German-owned company i n t o  t h e  n e w l y - f o r m e d  A m e r i c a n  company, 
S t e r l i n g  Drug .  

Woodard i s  c o r r e c t ,  Dr .  K lumpp h i r e d  me away f r o m  FDA. 

Page 76: I t  i s  n o t e w o r t h y  t h a t  w h i l e  work  on  m e r c u r y  t o  
i m p r o v e  i t s  e f f i c a c y  f o r  t r e a t m e n t  o f  v e n e r a l  d i s e a s e  was p r o ­
c e e d i n g  i n  t h e  D i v i s i o n  o f  Pharmaco logy ,  on  t h e  5 t h  f l o o r ,  
w o r k  on  p e n i c i l l i n  was w e l l  a l o n g  on t h e  f l o o r  above  i n  t h e  
A n t i b i o t i c s  D i v i s i o n  t h a t  made m e r c u r i a l s  o b s o l e t e  f o r  t h i s  
p u r p o s e .  

Page 103:  Re W o o d a r d ' s  comment o n  " i n n o v a t i v e  q u a l i t i e s  o f  
FDA c o n t r i b u t  ons .  G r e a t  c r e d i t  i s  due f o r  t h e  p e r s i s t e n c e  



and m e t i c u l o u s  a t t e n t i o n  t o  t h e  v a g a r i e s  o f  n a t u r a l  ( e g  
s p e c i e s - t o - s p e c i e s )  v a r i a t i o n  i n  a n i m a l s  i n  t h e i r  responses t o  
t o x i c  subs tances  t h a t  t h e  D i v i s i o n  e x h i b i t e d  o v e r  a  30 -yea r  
p e r i o d .  The f a c t  t h a t  t h e r e  were few t u r n - o v e r s  i n  s t a f f  f r om 
a b o u t  1938 on h e l p e d  g r e a t l y  i n  t h e i r  l e a r n i n g  what  t o  l o o k  
f o r ,  how t o  r e c o r d  and r e p o r t  what we found  and t o  a v o i d  t h e  
t e m p t a t i o n  t o  c u t  s h o r t  an e x p e r i m e n t  no m a t t e r  how d u l l  i t  
seemed. B u t  Woodard's e x p e r i e n c e  was l i m i t e d  t o  FDA and h i s  
own l a b o r a t o r y .  Advances i n  a n a l y t i c a l  c h e m i s t r y  were b e i n g  
made everywhere  d u r i n g  t h a t  p e r i o d .  The f i r s t  a p p l i c a t i o n  o f  
t h e  s p e c t r o p h o t o m e t e r  t o  chemica l  a n a l y s i s  was made a t  
W in th rop  Chemical  by a  modest  chap named M o r r i s  E. Auerbach 
a b o u t  1941 t o  assay  A t a b r i n e .  I n  r e c o g n i t i o n  o f  t h i s  m i l e -  
s tone,  Beckman I n s t r u m e n t s  s e n t  an e x e c u t i v e  t o  Auerbach 's  
r e t i r e m e n t  d i n n e r  and p r e s e n t e d  t o  h im  one o f  t h e  e a r l i e s t  
models o f  t h e  Beckman s p e c t r o p h o t o m e t e r ,  s i m i l a r  t o  t h e  one 
Auerbach had used. Laug began u s i n g  t h e  i n s t r u m e n t  abou t  
1943-44 by wh i ch  t i m e  i t s  use had s p r e a d  t o  n e a r l y  e v e r y  
a n a l y t i c a l  l a b o r a t o r y  t h a t  c o u l d  a f f o r d  i t .  

Page 106: D r .  Vos m e n t i o n s  a d r u g  " d i p a n t h i a "  t h a t  I d o n ' t  
r e c o g n i z e .  One he o m i t t e d  was p a r a t h y r o i d ,  t h e  assay o f  wh i ch  
I s t u d i e d  and p u b l i s h e d  i n  my f i r s t  FDA pape r  i n  1937. The 
work on b i o s a s s y  o f  mos t  o f  t h e  d r u g s  Vos c i t e d  a r e  d i s c u s s e d  
i n  my i n t e r v i e w .  

Page 107: Braun, Vos and I t r i e d  f o r  5 y e a r s  w i t h  no success 
t o  f i n d  a  way t o  a p p l y  s t a t i s t i c s  t o  t h e  p o s t  p i t u i t a r y  assay.  
There was no such  t h i n g  as an "LD-50 u n d e r  a n o t h e r  g u i s e " .  

Page 108: The assay  o f  d i g i t a l i s  ( i n  any o f  i t s  pha rmaceu t i c  
f o rms )  r e p r e s e n t e d  o u r  f i r s t  success i n  a p p l y i n g  s t a t i s t i c s  i n  
t h a t  t h e  response  was " a l l - o r - n o n e H  i .e . ,  as observed,  t h e  r e ­
s u l t  ( a t  one h o u r )  was p o s i t i v e  o r  n e g a t i v e  and ( a t  1 8  h r s . )  
was e i t h e r  d e a t h  o r  s u r v i v a l  o f  i n d i v i d u a l  f r o g s  t r e a t e d  i n  
groups.  The methods B l i s s  t a u g h t  us  as e x t e n s i o n s  o f  h i s  
c l a s s i c a l  paper  on d o s e - e f f e c t  r e l a t i o n s h i p s  i n  s m a l l  numbers 
o f  a n i m a l s  e n a b l e d  us  t o  c a l c u l a t e  t h e  p o t e n c y  (and t h e  
" s t a n d a r d  e r r o r "  t h e r e o f )  o f  a t e s t  sample i n  terms o f  an 
accep ted  s t a n d a r d .  It was a s i m p l e  m a t t e r  t o  c a l c u l a t e  t h e  
LD50 i n  f r o g s  o f  b o t h  t h e  sample and " r e f e r e n c e  s t a n d a r d "  b u t  
we had no use f o r  t h o s e  va lues .  I t  was t h e  r e p o r t  o f  t h i s  
work i n  t h e  J o u r n a l  o f  American Pharmacology A s s o c i a t i o n  t h a t  
earned t h e  1940 E b e r t  Medal Award f o r  me as s e n i o r  a u t h o r  and 
m e r i t  r e c o g n i t i o n  f o r  Braun and B l i s s  as co -au tho rs .  

Vos i s  c o r r e c t  i n  s a y i n g  t h a t  s t a t i s t j c s  had been a p p l i e d  
t o  d i g i t a l i s  assay  d a t a  p r e v i o u s l y  by Trevan and Goddum i n  
Eng land  u s i n g  F i s h e r ' s  b a s i c  p r i n c i p l e s  b u t  no no had worked 
o u t  how t o  o b t a i n  a r e l a t i v e  po tency  f o r  a t e s t  sample and t h e  
l i m i t s  o f  e r r o r  a p p l i c a b l e  t o  t h a t  v a l u e .  



H a v i n g  s u c c e e d e d  w i t h  d i g i t a l i s  a n d  d r u g s  r e l a t e d  t o  i t ,  
we t h e n  s e t  o u t  t o  f i n d  ways o f  d o i n g  t h e  same f o r  a l l  o t h e r  
b i o a s s a y s  b e i n g  c o n d u c t e d  i n  t h e  D i v i s i o n  o f  P h a r m a c o l o g y .  We 
o f f e r e d  t o  h e l p  t h e  V i t a m i n  D i v i s i o n  i m p r o v e  t h e i r  a s s a y s  o f  
v i t a m i n s  b u t  t h e  o f f e r  was . r e j e c t e d  b y  Dr .  E l m e r  N e l s o n ,  h e a d  
o f  t h e  V i t a m i n  D i v i s i o n ' . ,  w i t h  t h e  r e m a r k  t h a t  "We m u s t  h a v e  
o u r  a s s a y s  a b s o l u t e l y  c o r r e c t  f o r  them t o  h o l d  up i n  c o u r t .  
We c a n n o t  a d m i t  t o  any  e r r o r  w h a t e v e r . "  

Page 109:  Vos r e f e r s  t o  t w o  b i o a s s a y s  i n  USP I X .  I have  
n e v e r  c h e c k e d  b u t  c e r t a i n l y  USP X h a d  t h e  f i r s t  a s s a y s  t h a t  
gave a n y t h i n g  r e s e m b l i n g  a  r e l a t i v e  p o t e n c y  and  t h e n  Mere f o r  
d i g i t a l  i s ,  p o s t e r i o r  p i t u i t a r y ,  e r g o t ,  a c o n i t e  and  e p i n e p h -  
r i n e .  I n s u l i n  was n o t  added  t o  t h e  USP u n t i l  1940.  Me were  
n e v e r  a b l e  t o  w o r k  o u t  a s a t i s f a c t o r y  s t a t i s t i c a l  me thod  f o r  
t h e  i n s u l i n  a s s a y .  Now, i t  i s  m e a s u r e d  a l m o s t  e n t i r e l y  by  a 
r a d i o - i m m u n o  a s s a y  o f  r e m a r k a b l e  s e n s i t i v i t y  ( i . e . ,  b l o o d  
l e v e l s  c a n  b e  d e t e r m i n e d )  a n d  a c c u r a c y .  

Page 113 :  Re t h e  c h a n g e  i n  a n i m a l s  f o r  t h e  d i g i t a l i s  a s s a y  
c i t e d  b y  Vos, s e e  comments i n  t r a n s c r i p t  o f  my i n t e r v i e w .  I n  
b r i e f ,  t h e  s e q u e n c e  was f r o g s  ( f i r s t  f o r  o n l y  a 1 - h o u r  o b s e r -  
v a t i o n  p e r i o d  a n d  t h e n  f o r  1 8  h o u r s ) ,  c a t  f o r  p e r h a p s  5  y e a r s  
and  f i n a l l y  t o  p i g e o n s  f o r  p r a c t i c a l  r e a s o n s .  A b o u t  1 9 6 5  a  
s i m p l e  c o l o r i m e t r i c  c h e m i c a l  m e t h o d  h a d  made t h e  b i o a s s a y  
o b s o l e t e  f o r  a l l  p r o d u c t s  t h e n  i n  u s e  e x c e p t  T i n c t u r e  o f  
D t g i t a l i s ,  t h e  u s e  o f  w h i c h  was a l m o s t  n i l .  

As t o  D r .  Y o u n g ' s  q u e s t i o n s ,  "why p i g e o n s ? "  T h e r e  were  
r e p o r t s  i n  t h e  l i t e r a t u r e  o n  t h e  e f f e c t s  o f  d i g i t a l i s  on  
a l m o s t  e v e r y  l a b o r a t o r y  a n i m a l  and  many t i s s u e s  such  as  
e m b r y o n i c  h e a r t  t i s s u e .  I once  s p e n d  a day  o b s e r v i n g  t h e  
l a t t e r  and  c o n c l u d e d  t h a t  t h e  c l a i m s  f o r  i t s  u s e  i n  thle 
d i g i t a l i s  a s s a y  w e r e  u n d u l y  o p t i s m i s t i c .  

When t h e  s o - c a l l e d  " c a t  a s s a y "  w e n t  i n t o  t h e  USP, e v e r  
c i t y  i n  A m e r i c a  was o v e r r u n  w i t h  s t r a y  c a t s  a n d  c o l l e c t o r s  
c o u l d  make money s e l l i n g  them a t  504 each .  The demand soon 
o u t r a n  s u p p l y  a n d  wheh t h e  p r i c e  w e n t  t o  $3.00, we t u r n e d  t o  
p i g e o n s  w h i c h  w e r e  b r e d  u n d e r  c o n t r o l l e d  c o n d i t i o n s ,  were  more  
u n i f o r m  and  much more  d o c i l e  t o  h a n d l e .  T h e i r  r e a c t i o ~ n  t o  
d i g i t a l i s  was s u c h  t h a t  a r e l i a b l e  a s s a y  t o o k  no  more  o f  t hem 
t h a n  o f  c a t s .  E x c e p t  f o r  r i d d i n g  c i t i e s  o f  s t r a y  c a t s  f o r  a 
t i m e ,  w e ' d  h a v e  b e e n  much b e t t e r  o f f  t o  h a v e  gone t o  p i g e o n s  
f r o m  f r o g s ,  o r  i n d e e d ,  i n s t e a d  o f  e v e r  u s i n g  a  c o l d  b l o o d e d  
a n i m a l  a t  a l l .  Re t h e  change  f r o m  c a t s  t o  p i g e o n s ,  i t  was 
f a c i l i t a t e d  b y  o u r  h a v i n g  d e v e l o p e d  s t a t i s t i c a l  ( s t r i c t l y  
s p e a k i n g  " b i o m e t r i c " )  means o f  s h o w i n g  t h a t  t h e  r e s u l t s  o n  
p i g e o n s  were  c e r t a i n l y  no  l e s s  r e l i a b l e  t h a n  t h o s e  o n  c a t s .  
D r .  Vos m e n t i o n e d  t h e  c o l l a b o r a t i v e  t e s t i n g  on  each  change  i n  
a s s a y  p r o c e d u r e  a n d  o f  v a r i o u s  p r o p o s a l s  f o r  r e f i n e m e n t s .  I t  



i s  t r u e  t h a t  we b e g a n  u s i n g  c o l l a b o r a t i v e  t e s t i n g  a s  t h e  
r e s u l t  o f  t h e  p u b l i c a t i o n  o f  t h e  M i l l e r ,  B r a u n  a n d  B l i s s  
a r t i c l e ,  t h e  t h r u s t  o f  w h i c h  was t o  p r o v i d e  a  n o v e l  means, 
w h o l l y  o b j e c t i v e  f o r  t h e  f i r s t  t i m e ,  o f  c o m p a r i n g  t h e  r e s u l t s  
o b t a i n e d  b y  t w o  p r o c e d u r e s  a n d  t h e r e b y  c h o o s i n g  t h e  b e t t e r  
one.  H a v i n g  p u b l i s h e d  t h e  method,  i t  f e l l  t o  my l o t  t o  
a n a l y z e  t h e  d a t a  f r o m  a s  many a s  a d o z e n  l a b s  a t  t i m e s ,  a t  
f i r s t  a t  FDA a n d  t h e n  a t  W i n t h r o p  a f t e r  1943 .  W i t h  t h e  h e l p  
o f  a s s i s t a n t s  whom I h a d  t r a i n e d ,  Im u s t  h a v e  c o m p i l e d  a n d  
a n a l y z e d  t h e  d a t a  f r o m  a  dozen  c o l l a b o r a t i v e  s t u d i e s  o n  d i g i ­
t a l  i s  ( a t  l e a s t  5 ) ,  p o s t e r i o r  p i t u i t a r y ,  e p i n e p h r i n e  a n d  
h e p a r i n .  A l l  t h e  t e s t s  w e r e  c o n d u c t e d  f o r  t h e  U. S .  Pharma­
c o p e i a ,  t h e  n e e d  f o r  a n d  ways o f  c o n d u c t i n g  them h a v i n g  been  
d e c i d e d  b y  a  g r o u p  o f  e x p e r t s  r e q u e s t e d  t o  do  b y  t h e  U S P .  The 
USP d i s t r i b u t e d  a r e p o r t  o n  e v e r y  t e s t ,  h e l d  c o n f e r e n c e s  o n  
t h e  a c t i o n  t o  b e  t a k e n  i n  t h e  l i g h t  o f  t h e  r e s u l t s ,  a l l  w i t h  
f u l l  p a r t i c i p a t i o n  a n d  c o o p e r a t i o n  o f  FDA. 

C o n c l u d i n g  comment - w h a t  h a s  s t r u c k  me i n  t w o  r e a d i n g s  
o f  t h i s  t r a n s c r i p t  i s  t h e  e v i d e n c e  o f  how l i t t l e  some o f  t h o s e  
p r e s e n t  ( r e g r e t t a b l y ,  y o u  o n l y  h a d  f o u r )  seemed t o  r e c a l l  o f  
a c t i v i t y  o r  p r o g r a m s  t a k i n g  p l a c e  i n  t h e  D i v i s i o n  w i t h  w h i c h  
t h e y  w e r e  n o t  i n v o l v e d .  Woodard i s  a n  e x c e p t i o n  because ,  i n  
p a r t ,  a t  l e a s t  o f  h i s  s p e c i a l  r e l a t i o n s h i p  w i t h  C a l v e r y .  
A l s o ,  Woodard h a d  moved a b o u t  f r o m  o n e  l a b  t o  a n o t h e r  w h i c h  
none  o f  t h e  o t h e r s  h a d  done,  e s p e c i a l l y  F i t z h u g h  who s p e n t  h i s  
e n t i r e  c a r e e r  d o i n g  c h r o n i c  t o x i c i t y .  Woodard s t a r t e d  i n  t h e  
b i o a s s a y  p r o g r a m ,  a s  my a s s i s t a n t ,  a n d  u l t i m a t e l y  became 
C a l v e r y ' s  r i g h t  h a n d  man b e c a u s e  h e  was i n t e l l i g e n t ,  a r t i c u ­
l a t e  a n d  i n d u s t r i o u s .  He r e l a t e d  t o  me t h a t  h i s  d e c i s i o n  t o  
l e a v e  FDA r e f l e c t e d  a n  i n a b i l i t y  t o  g e t  a l o n g  any  l o n g e r  w i t h  
D r .  C u r t i s .  Had C a l v e r y  b e e n  a l i v e  a n d  i n  c h a r g e ,  t h e  p r o b l e m  
w o u l d  h a v e  b e e n  w o r k e d  o u t  - p r o b a b l y  m o r e  t o  Woodard ' s  
s a t i s f a c t i o n  t h a n  o t h e r w i s e .  

The l a c k  o f  d i s c u s s i o n  o f  t w o  a r e a s  i s  a s e r i o u s  gap; I 
r e f e r  t o  t h e  i n s u l i n  c e r t i f i c a t i o n  a n d  t h e  e n d o c r i n e  p r o g r a m .  

My i n t e r v i e w  c o v e r e d  t h e  e a r l y  d a y s  - o r  r a t h e r ,  t h e  
h e c t i c  p e r i o d  o f  4 - 6  weeks p r i o r  t o  e n a c t m e n t  o f  t h e  I n s u l i n  
Amendment t o  t h e  FD&C A c t .  The b e s t  o n e  t o  t e l l  t h e  e n t i r e  
s t o r y  i s  D r .  R.  L. G r a n t  who l i v e s  i n  F a i r f i e l d ,  P e n n s y l v a n i a ,  
4 E l m  T r a i l  N.W., C a r r o l l  V a l l e y ,  F a i r f f e l d ,  PA 17320, a s h o r t  
d i s t a n c e  f r o m  G e t t y s b u r g .  H i s  h e a r t  i s  n o t  g o o d  b u t  h i s  m i n d  
a n d  memory a r e  sound;  I l a s t  v i s i t e d  h i m  e a r l y  i n  F e b r u a r y .  
I ' m  s u r e  t h a t  i f  y o u  a n d  Dr.  Young s e n t  h i m  a  f e w  l e a d i n g  
q u e s t i o n s  a n d  a c a s s e t t e  o f  t a p e ,  h e  w o u l d  b e  w i l l i n g  t o  
b o r r o w  a r e c o r d e r  a n d  r e m i n i s c e  i n t o  t h e  m i k e .  The i n s u l i n  
p r o g r a m  was i m p o r t a n t  b o t h  i n  c o n c e p t  a n d  a d m i n i s t r a t i o n ;  i t  
w o r k e d  w e l l  f o r  v a r i o u s ,  u n r e l a t e d  r e a s o n s .  



The e n d o c r i n e ,  o r  r a t h e r ,  t h e  program t o  c o n t r o l  t h e  
r e p r o d u c t i v e  hormones was pe rhaps  l e s s  e x c i t i n g  and s u ~ c c e s s f u l  
i n  some ways. The l o s s  of  t h e  s u i t  a g a i n s t  Hynson, W e s t c o t t  
and Dunning was a b i t t e r  blow. Dr. Umberger i s  t h e  o n l y  pe r -  
son s u r v i v i n g ,  t o  my knowledge, who might  c o v e r  t h i s  a r e a .  He 
s t i l l  l i v e s  i n  t h e  Washington a r e a .  




