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INTRODUCTION 

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

series conducted by Robert G. Porter and Fred L. Lofsvold, 

retired employees of the U. S. Food and Drug Administration. 

The interviews were held with retired F.D.A. employees 

whose recollections may serve to enrich the written record. 

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

as source material for present and future researchers; that 

the stories of important accomplishments, interesting events, 

and distinguished leaders will find a place in training and  

orientation of new employees, and may he useful to enhance 

the morale of the organization; and f inally,  tha t  they will 

be of value to Dr. James Harvey Young in the w r i t i n g  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 in the Library of Emory 

University. 
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P o r t e r :  T h i s  i s  a r e c o r d e d  i n t e r v i e w  a t  t h e  home o f  Dr .  

D a n i e l  Banes i   o n  J u n e  17,  1980 .  

I t  i s  one  o f  a s e r i e s  o f  i n t e r v i e w s  o f  r e t i r e d  FDA e m p l o y e e s  

b e i n g  r e c o r d e d  f o r  t h e  c u r r e n t  h i s t o r y  p r o j e c t .  P r e s e n t  i n  

a d d i t i o n  t o  D r .  B a n e s  a r e  Dr.  James H a r v e y  Young, FDA H i s -  

t o r i a n  a n d  R o b e r t  G .  P o r t e r .  Dr .  Banes,  I w o n d e r  i f  y o u  

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

c a r e e r  w i t h  t h e  Food  a n d  D r u g  A d m i n i s t r a t i o n  a n d  s i n c e  y o u r  

r e t i r e m e n t  s o  t h a t  t h e  p e o p l e  who u s e  t h i s  m a t e r i a l  i n  t h e  

f u t u r e  w i l l  know who y o u  a r e .  

Banes :  I j o i n e d  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  i n  1 9 3 9  

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

Food,  D r u g  a n d  C o s m e t i c  A c t  o f  1938.  I was a c h e m i s t  i n  t h e  

C h i c a g o  s t a t i o n ,  as  i t  was t h e n ,  f r o m  1 9 3 9  t o  1942.  I n  1 9 4 2  

I j o i n e d  t h e  A r m y - A i r  F o r c e  a s  a  t r a i n e e  i n  m e t e o r o l o g y  a n d  

l a t e r  a s  an  o f f i c e r  i n  t h e  A i r  F o r c e  a s  a m e t e o r o l o g i s t .  A t  

t h e  c o n c l u s i o n  o f  t h e  w a r  I r e t u r n e d  t o  t h e  C h i c a g o  s t a t i o n  

a n d  s e r v e d  t h e r e  f o r  3  y e a r s  a n d  t h e n  was r e c r u i t e d  f o r  r e -

s e a r c h  w o r k  i n  t h e  C h e m i s t r y  B r a n c h  o f  t h e  D i v i s i o n  o f  M e d i -  

c i n e .  I w o r k e d  a s  a  r e s e a r c h  s c i e n t i s t  f r o m  1 9 4 8  u n t i l  t h e  

e a r l y  ' 6 0 s  when I w e n t  i n t o  a d m i n i s t r a t i v e  w o r k  a s  a s s i s t a n t  

t o  t h e  d i r e c t o r  o f  t h e  B u r e a u  o f  B i o l o g i c a l  a n d  P h y s i c a l  

S c i e n c e s .  

P o r t e r :  Was t h a t  Bob Roe? 

Banes:  Bob Roe. Soon a f t e r w a r d s ,  I was a p p o i n t e d  D i r e c t o r  

o f  t h e  D i v i s i o n  o f  A n t i b i o t i c s .  F o r  a b r i e f  p e r i o d ,  u n t i l  a 



r e o r g a n i z a t i o n  i n  t h e  Food and D r u g  A d m i n i s t r a t i o n  p u t  me i n  

as Deputy  D i r e c t o r  o f  t h e  - - t h a t  was when t h e  Bu reau  o f  

B i o l o g i c a l  and P h y s i c a l  S c i e n c e s  came i n t o  o p e r a t i o n .  I 

have d i f f i c u l t y  i n  remember ing  what  t h e  u n i t s  were named 

f o l l o w i n g  t h e  v a r i o u s  r e o r g a n i z a t i o n s .  Dr. Somerson was 

b r o u g h t  i n  as d i r e c t o r  o f  t h a t  bu reau ,  and Mr .  Roe c o n t i n u e d  

as d i r e c t o r  o f  t h o s e  d i v i s i o n s  h a v i n g  t o  do w i t h - - d i r e c t l y  

w i t h  r e g u l a t o r y  m a t t e r s .  

P o r t e r :  Was y o u r s  t h e  Bureau o f  S c i e n t i f i c  Research?  

Banes: Bureau o f  S c i e n t i f i c  Research.  

P o r t e r :  And y o u  were d e p u t y  t o  Somerson? 

Banes: Deputy  t o  Somerson, t h a t  i s  c o r r e c t .  I am t r y i n g  t o  

remember t h e  c h r o n o l o g y  here.  I t  was i n  1968  I t h i n k  t h a t  

was a p p o i n t e d  A s s o c i a t e  Commiss ioner  f o r  Sc ience .  

Young: I t h i n k  t h a t ' s  r i g h t .  

Banes: And I rema ined  i n  t h a t  p o s t  f o r  2 y e a r s  and t h e n  

went back t o  a d m i n i s t r a t i o n  o f  s c i e n t i f i c  a c t i v i t i e s ,  as  a  

D i r e c t o r  o f  t h e  O f f i c e  o f  P h a r m a c e u t i c a l  Sc iences .  Tha t  was 

made a component o f  t h e  Bureau o f  M e d i c i n e .  So t h a t  t h e  

c y c l e  was t h a t  when I f i r s t  j o i n e d  what  l a t e r  became t h e  

D i v j s j o n  ~f D r u g  Chemist ry ,  they were the ChemisZry  Branch 

o f  t h e  Bureau o f  M e d i c i n e .  That  was t a k e n  o u t  o f  t h e  Bureau 

o f  M e d i c i n e  and combined w i t h  o t h e r  d i v i s i o n s ,  f i r s t  t h e  

Bureau o f  B i o l o g i c a l  a n d  P h y s i c a l  S c i e n c e s  and t h e n  as  t h e  

Bureau o f  S c i e n t i f i c  Research. And t h e  f i n a l  r e o r g a n i z a -

I 



t i o n ,  w h i c h  I p a r t i c i p a t e d  i n ,  b r o u g h t  i n  t h o s e  d r u g  a c t i -  

v i t i e s  i n  t h e  O f f i c e  o f  P h a r m a c e u t i c a l  S c i e n c e s  a g a i n  a s  a 

c o m p o n e n t  o f  t h e  B u r e a u  o f  M e d i c i n e .  

P o r t e r :  Renamed t h e  B u r e a u  o f  D r u g s ,  I g u e s s ,  a t  t h a t  

p o i n t ?  

Banes :  Renamed t h e  B u r e a u  o f  D r u g s ,  t h a t  i s  c o r r e c h .  

P a r a l l e l  t o  t h e  B u r e a u  o f  Foods.  

P o r t e r :  Then,  d i d  y o u  r e m a i n  i n  t h a t  c a p a c i t y ?  

Banes :  I r e m a i n e d  a s  D i r e c t o r  o f  t h e  O f f i c e  o f  PhaFmaceu- 

t i c a l  S c i e n c e s  u n t i l  my r e t i r e m e n t  i n  1973.  

P o r t e r :  Y o u ' v e  d o n e  some i n t e r e s t i n g  t h i n g s  s i n c e  t h e n ,  

t o o .  

Banes :  F o l l o w i n g  my r e t i r e m e n t  f r o m  t h e  s e r v i c e ,  I j o i n e d  

t h e  U n i t e d  S t a t e s  P h a r m a c o p o e i a  a s  D i r e c t o r  o f  D r u g  

S t a n d a r d s  D i v i s i o n .  And, a t  t h e  c l o s e  o f  1978 ,  I r e t i r e d  

f r o m  t h e  U n i t e d  S t a t e s  P h a r m a c o p o e i a .  R e s i g n e d  f r o m  t h a t  

p o s i t i o n ,  b u t  was r e t a i n e d  as  a c o n s u l t a n t  f o r  U.S.P. o n  

v a r i o u s  p r o j e c t s .  

Young: Your  own s p e c i a l  t e c h n i c a l  c o m p e t a n c e  a s  a r e s u l t  o f  

y o u r  g r a d u a t e  w o r k  a n d  e x p e r i e n c e  w o u l d  b e  d e f i n e d  by w h a t  

bounds? 

Banes :  My p r i m a r y  a c t i v i t y ,  a s  a r e s u l t  o f  my e x p e r i e n c e  

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

t h e  a n a l y s i s  o f  d r u g s .  Those t w o ,  o f  c o u r s e ,  a r e  v e r y  

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



and t h e  c o m p o s i t i o n  o f  d r u g  monographs - - t ha t  i s  a document 

w h i c h  s e t s  f o r t h  t h e  c h a r a c t e r i s t i c s  o f  d r u g s  e x p r e s s e d  as  

s t a n d a r d s ,  and t h e  a n a l y t i c a l  methods f o r  d e t e r m i n i n g  whe- 

t h e r  a p a r t i c u l a r  p r o d u c t  u n d e r  e x a m i n a t i o n  does o r  does n o t  

meet t h o s e  s t a n d a r d s .  The p r o c e s s  o f  b r i n g i n g  o u t  s a t i s -

f a c t o r y  monographs o r  r e g u l a t i o n s  f o r  t h a t  m a t t e r ,  c o n c e r n -

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

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

p r o g r e s s  and new i n f o r m a t i o n  i s  b r o u g h t  i n  c o n c e r n i n g  t h e  

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

Young: The way t h a t  i s  done now i n  c o m p a r i s o n  w i t h  t h e  way 

i t  was done when you  f i r s t  became a s s o c i a t e d  w i t h  t h e  agency 

must  be r e v o l u t i o n s  a p a r t .  C o u l d  you  speak t o  t h e  changes 

o f  t h e  most s i g n i f i c a n c e  t h a t  you  wou ld  t h i n k  o f  o f f h a n d ?  

Banes: W e l l ,  t h e  most  s i g n i f i c a n t  change i n  t h o s e  y e a r s  was 

t h e  deve lopment  o f  new methods o f  a n a l y s i s ,  p r i m a r i l y  w i t h  

r e s p e c t  t o  c h r o m a t o g r a p h i c  methods and measurement o f  d r u g  

p r o p e r t i e s  by t h e  use  o f  s p e c t r o p h o t o m e t r i c  methods, i n c l u d -

i n g  u l t r a v i o l e t  and i n f r a r e d  s p e c t r o p h o t o m e t r y ,  n u c l e a r  mag- 

n e t i c  resonance,  x - r a y  d i f f r a c t i o n ,  and o t h e r  such  methods 

w h i c h  were n o t  a v a i l a b l e  f o r  a p p l i c a t i o n  i n  t h e  l a t e  '30s  

when I j o i n e d  t h e  Food and  Drug  A d m i n i s t r a t i o n .  B u t  o v e r  

t h e  y e a r s ,  and t h e  cou r s e  o f  t h e i r  d e v e l  opmen t s  t h e y  were 

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

Young: D i d  Food and D r u g  s c i e n t i s t s  p l a y  a s i g n i f i c a n t  r o l e  

- - i n n o v a t i v e  r o l e  - - i n  t h e s e  m e t h o d o l o g i c a l  changes? 



Banes:  I c o u l d  n o t  s a y  t h a t  a n y  o f  t h e  n e w e r  m e t h o d s  w e r e  

i n v e n t e d  b y  s c i e n t i s t s  i n  t h e  Food  a n d  D r u g  A d m i n i s t r a t i o n .  

B u t  t h e y  w e r e  a p p l i e d  v e r y  e a r l y ,  and.  i n  some i n s t a n c e s ,  

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

b r o u g h t  o u t  b y  s c i e n t i s t s  i n  t h e  F o o d  a n d  D r u g  A d m i n i s t r a -  

t i o n .  And, p a r t i c u l a r l y  i n  t h e  R e s e a r c h  D i v i s i o n  o f  D r u g  

C h e m i s t r y  o r  P h a r m a c e u t i c a l  C h e m i s t r y  o r  t h e  C h e m i s t r y  

B r a n c h  o f  t h e  B u r e a u  o f  M e d i c i n e ,  w h a t e v e r  i t ' s  c a l l e d .  

Young: Do y o u  h a p p e n  t o  t h i n k  o f  a c o u p l e  o f  p r e c i s e  exam-

p l e s  o f  t h i s  v e r y  e a r l y  u s e  t h a t  a r e  memorab le ,  p e r h a p s ?  

Banes:  I n  1 9 4 3  o r  t h e r e a b o u t s ,  d u r i n g  t h e  W.W. 11, i t  was 

n e c e s s a r y  t o  a n a l y z e  l a r g e  numbers  o f  s a m p l e s  o f  q u i n i n e  a n d  

q u i n i n e  p r e p a r a t i o n s .  A l m o s t  a l l  o f  t h o s e  a n a l y s e s  w e r e  

p e r f o r m e d  i n  t h e  C h i c a g o  S t a t i o n .  Samp les  c o l l e c t e d  a l l  

o v e r  t h e  U n i t e d  S t a t e s  w e r e  a c c u m u l a t e d  i n  t h e  l a b o r a t o r i e s  

o f  t h e  C h i c a g o  S t a t i o n .  J o n a s  C a r o l  who now i s ,  u n f o r -

t u n a t e l y ,  d e c e a s e d ,  was one  o f  t h o s e  who saw t h e  a p p l i c a b i -  

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

a n d  h e  d e v e l o p e d  an u l t r a v i o l e t  s p e c t r o p h o t o m e t r i c  m e t h o d  

f o r  t h e  d e t e r m i n a t i o n  o f  q u i n i n e  i n  t h e  d r u g  s u b s t a n c e  i t -

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

t a i n i n g  q u i n i n e .  He d i d  a l l  o f  h i s  e x p l o r a t o r y  work  o n  a n  

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

M e d i c a l  A s s o c i a t i o n  i n  C h i c a g o  b e c a u s e  t h e  Food a n d  D r u g  

A d m i n i s t r a t i o n  d i d n ' t  h a v e  an i n s t r u m e n t  t h a t  was o p e r a t i v e  



i n  t h e  r a n g e  t h a t  he needed. And he d i d  work o u t  an a n a l y -

t i c a l  method f o r  q u i n i n e  w h i c h  p e r m i t t e d  h i m  t o  a n a l y z e  

s c o r e s  o f  samples d u r i n g  t h e  c o u r s e  o f  one w o r k i n g  day. 

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

t h e  AOAC w o u l d  have  p e r m i t t e d  h i m  t o  a n a l y z e  a mere h a n d f u l .  

And i n  c h e c k i n g  t h e  u l t r a v i o l e t  method by  t h e  c o n v e n t i o n a l  

method, he found t h a t  h i s  r e s u l t s  were q u i t e  r e l i a b l e .  

S i n c e  t h e  p u r p o s e  o f  t h e  a n a l y s i s  was t o  d i s t i n g u i s h  be tween  

p r e p a r a t i o n s  t h a t  had t h e  p r o p e r  amount o f  q u i n i n e  and t h o s e  

t h a t  d i d  n o t ,  he was a b l e  t o  s c r e e n  t h e s e  p r e p a r a t i o n s  

e x t r e m e l y  r a p i d l y .  As I s a i d  b e f o r e ,  t h i s  was n o t  a new 

i n v e n t i o n ,  i t  was n o t  c o m p l e t e l y  i n n o v a t i v e ,  o t h e r s  had  

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

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

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

s u b s t a n c e s  t h a t  a b s o r b  u l t r a v i o l e t .  

P o r t e r :  So i t  was i n n o v a t i v e  i n  t h e  sense  t h a t  i t  was 

a p p l i e d  t o  an en fo rcemen t  p rob lem.  

Banes: I t h i n k  t h a t  was t h e  new a s p e c t  o f  t h e  a p p l i c a t i o n  

o f  t h a t  i n s t r u m e n t .  Jonas was a l s o  r e s p o n s i b l e  f o r  i n v e s -

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

d r u g  a n a l y s i s .  Because o f  h i s  a c t i v i t i e s ,  t h e  C h e m i s t r y  

B r a n c h  s e c u r e d  i n f r a r e d  s p e c t r o p h o t o m e t e r s  and, when Jonas  

had shown a g a i n  t h a t  t h i s  was a u n i q u e  method f o r  d e t e r -  

m i n i n g  t h e  i d e n t i f i c a t i o n  o f  d r u g  s u b s t a n c e s  and a l s o  i n  



some i n s t a n c e s  f o r  t h e  a s s a y  o f  d r u g s ,  t h e  u t i l i z a t i o n  o f  

t h i s  i n s t r u m e n t  was much e x p a n d e d  b y  t h e  p u r c h a s e  o f  i n s t r u -  

m e n t s  f o r  t h e  f i e l d .  

P o r t e r :  A r e  y o u  f a m i l i a r  w i t h  t h e  s p e e c h  J o n a s  g a v e  s o r t  o f  

l o o k i n g  b a c k  o n  some d r u g  a n a l y s i s  p r o b l e m s .  A s p e e ~ c h  t h a t  

h a s  been ,  I s u s p e c t ,  r e p r i n t e d  a number  o f  t i m e s ?  The 

r e a s o n  I a s k  y o u  i s  t h a t  I h a v e  a  c o p y  o f  t h a t  a n d  h'e s p e a k s  

o f  some o f  t h e s e  t h i n g s  t h a t  y o u ' v e  b e e n  t a l k i n g  a b o ' u t ,  a n d  

I t h o u g h t  t h a t  i t  m i g h t  b e  t h a t  we c o u l d  s o r t  o f  a t t a c h  i t  

a s  an a p p e n d i x  t o  t h i s ,  i f  y o u  d i d n ' t  m i n d .  

Banes :  N o t  a t  a l l .  

P o r t e r :  I t ' s  v e r y  p e r t i n e n t  t o  w h a t  w e ' v e  s a i d .  1 ' 1 1  d o  

t h a t ;  1 ' 1 1  g e t  i t  t y p e d  u p  i n  t h e  same f o r m a t .  

Banes:  He made a s p e e c h  b e f o r e  t h e  New York  Academy o f  

S c i e n c e s ,  t h a t  m i g h t  b e  t h e  one. 

P o r t e r :  T h a t  m i g h t  b e  i t ,  I r e a l l y  c a n ' t  t e l l  y o u .  

Young: It was a p a r t  and  p a r c e l  o f  t h e  s c i e n c e  o f  t h e  

a g e n c y  t o  g e t  i t s  i n n o v a t i o n s  i n t o  p r i n t  w a s n ' t  i t ?  

Banes :  Yes, when we a n a l y z e d  s a m p l e s  o r  someone h a d  s o l v e d  

a d r u g  p r o b l e m  w h i c h  seemed i n t r a c t a b l e  b e f o r e ,  we wlere 

encouraged t o  wbl i s h  t h e  r e s u l t s  o f  %ur f i n d i n g s  i n  ccien-

t i f i c  j o u r n a l s .  Many o f  t h e m  a p p e a r e d  i n  t h e  J o u r n a , l  o f  

t h e  A s s o c i a t i o n  o f  O f f i c i a l  A n a l y t i c a l  C h e m i s t s ,  b e c a u s e  

t h a t  o r g a n i z a t i o n  was v e r y  much t i e d  i n  w i t h  t h e  a c t i v i t i e s  

o f  t h e  c h e m i s t s  i n  t h e  Food  and  D r u g  A d m i n i s t r a t i o n .  We 



a l s o  p u b l i s h e d  a number o f  p a p e r s  i n  t h e  J o u r n a l  o f  B i o -  

l o g i c a l  c h e m i s t r y  and A n a l y t i c a l  C h p m i s t r ~  o f  t h e  Amer ican  

Chemica l  S o c i e t y .  And i n  o t h e r  j o u r n a l s  i n t e r e s t e d  i n  t h i s  

k i n d  o f  work. O f  c o u r s e ,  i t  was i n n o v a t i v e  r e s e a r c h  t h a t  

most  o f  t h e s e  j o u r n a l s  were l o o k i n g  f o r ,  whereas t h e  J o u r n a l  

o f  t h e  A O A C  was d e v o t e d  t o  p u b l i s h i n g  a d e q u a t e  methods  o f  

a n a l y s i s ,  w h i c h  i s  r e a l l y  a p p l i e d  r e s e a r c h .  

Young: Back i n  t h e  e a r l y  y e a r s  when I m o s t l y  d i d  a l l  o f  my 

r e s e a r c h ,  i n  c o n n e c t i o n  w i t h  d i f f e r e n t  k i n d s  o f  assays ,  i t  

seemed t o  me t h a t  t h e r e  was a l o t  o f  b i p l a y  back  and  f o r t h  

between t h e  Food and D r u g  A d m i n i s t r a t i o n  and t h e  U.S.P. The 

U.S.P. wou ld  d e v e l o p  a method and t h e n  Sn c o n n e c t i o n  w i t h  

i t s  d r u g  r e s e a r c h  and m a i n l y ,  back i n  t h i s  p e r i o d ,  t h e y  were 

t e s t i n g  b o t a n i c a l s  t h e  o f f i c i a l  method w o u l d n ' t  be q u i t e  

s u f f i c i e n t ,  so t h e n  t h e  Food and D r u g  A d m i n i s t r a t i o n  w o u l d  

push  t h i n g s  f u r t h e r  and d e v e l o p  some new k i n d  o f  assay.  And 

t h e n  I t o o k  i t  t h a t  i t  wou ld  go back t o  t h e  U.S.P. and even-

t u a l l y  become o f f i c i a l .  So t h a t  t h e r e  was some k i n d  o f  

i n t e r a c t i o n .  You 've  been w i t h  b o t h  a g e n c i e s ,  does t h i s  s o r t  

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

t h e  U.S.P. w i t h  r e g a r d  t o  methods cont ' rnue? Has t h i s  been a 

ha rmon ious  t h i n g ,  o r  have  t h e r e  been t i m e s  when t h e r e ' s  been 

t e n s i o n ,  because b o t h  a r e ,  i n  a sense, i n v o l v e d  w i t h  t h e  

need f o r  s t a n d a r d s  and t h e  d e f i n i t i o n  o f  what  t h e y  s h o u l d  

be?  



Banes: W e l l ,  o f  cou rse ,  I t  i s  d i f f i c u l t  t o  a v o i d  t e n s i o n  o r  

f r i c t i o n  when two  d i f f e r e n t  i n s t i t u t i o n s  a r e  i n  t h e  same 

f i e l d  o f  endeavor .  B u t ,  on t h e  whole,  I w o u l d  say t h a t  t h e  

r e l a t i o n s h i p  between F.D.A. and U.S .P  . has been ha rmon ious  

d u r i n g  t h e  40 y e a r s  o r  so  t h a t  I have been a c q u a i n t e d  w i t h  

t h e i r  work and t h e i r  r e l a t i o n s h i p s .  You a r e  q u i t e  r l g h t  

t h a t  i n  t h e  y e a r s  i n  t h e  '30s  and t h e  '40s ,  t h e  Food and 

Drug  A d m i n i s t r a t i o n  d i d  d e v e l o p  methods o f  a n a l y s i s  t h a t  

were e v e n t u a l l y  i n c o r p o r a t e d  i n  monographs o f  t h e  U n i t e d  

S t a t e s  Pharmocopoeia.  Tha t  k i n d  o f  r e l a t i o n s h i p  has con -

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

d e v o t i n g  many many y e a r s  o f  work t o  e x a m i n i n g  monographs o f  

t h e  U.S.P. t o  d e t e r m i n e  w h e t h e r  t h e y  a r e  s a t i s f a c t o r y  f o r  

t h e i r  pu rposes  o r  w h e t h e r  changes a r e  needed. And, i f  

changes a r e  needed, what  t h o s e  changes ough t  t o  be. The 

s e c t i o n  o f  t h e  Food, Drug and Cosmet ic  A c t  t h a t  says  t h a t  

t h e  Food and Drug  A d m i n i s t r a t i o n  s h o u l d  c o o p e r a t e  wiUh t h e  

s c i e n t i f i c  s o c i e t i e s  f o r  t h e  improvement  o f  U.S.P.--that 

s e c t i o n  i s  hono red  by F.D.A., and o f  c o u r s e  U.S.P. app re -

c i a t e s  t h a t .  

Young: Then t h e s e  s t a n d a r d s  become o f f i c i a  1  f o r  t h e  Food 

and Drug  A d m i n i s t r a t i o n  u n d e r  t h e  l a w  as we 11. 

Banes: Yes. The s c i e n t i f i c  a c t i v i t i e s  i n  d r u g  c h e m i s t r y  i n  

t h e  Food and Drug  A d m i n i s t r a t i o n  a r e  d i r e c t e d  t o w a r d - - -  The 

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



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

d a r d s  and methods o f  a n a l y s i s  f o r  d r u g  subs tances .  I n  

c a r r y i n g  f o r w a r d  t h o s e  f u n c t i o n s ,  t h e  Food and D r u g  

A d m i n i s t r a t i o n ,  D i v i s i o n  o f  Drug  C h e m f s t r y  have  somet imes  

been i n v o l v e d  i n  a c t i o n s  t h a t  can  o n l y  b e  d e s c r i b e d  as 

d e t e c t i v e  s t o r i e s .  B u t  t h e  e p i s o d e  i n  w h i c h  a d u l t e r a t e d  

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

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

changes i n  o f f i c i a l  s t a n d a r d s  i n  t h e  U n i t e d  S t a t e s  Pharma- 

copoe ia .  The i p e c a c  e p i s o d e  o c c u r r e d  i n  t h e  '70s, It h i n k ,  

e a r l y  '70s .  E l i  L i l l y  & Company r e p o r t e d  t o  t h e  D i v i s i o n  o f  

D rug  C h e m i s t r y  o r  r a t h e r  t o  t h e  Food and  Drug  A d m i n i s t r a t i o n  

t h a t  i t  had been n e c e s s a r y  f o r  them t o  r e c a l l  a b a t c h  o f  

i p e c a c  sy rup .  A re  y o u  a c q u a i n t e d  w i t h  t h a t ?  

Young: I was e n c o u r a g i n g  you  t o  go on. B u t  n o t  s a y i n g  t h a t  

I knew a  l o t  a b o u t  i t .  

Banes: E l i  L i l l y  & Company r e p o r t e d  t h a t  t h e y  had r e c a l l e d  

a b a t c h  o f  i p e c a c  s y r u p  because i t  d i d  n o t  show t h e  e m e t i c  

p r o p e r t i e s  t h a t  a r e  c h a r a c t e r i s t i c  o f  t h a t  d rug .  They s e n t  

a sample o f  t h a t  i n e f f e c t i v e  p r e p a r a t i o n  t o  t h e  D i v i s i o n  o f  

Otug C h e m i s t r y  fur a n a 4 j s i s .  And a l s o  ta the C i n c i n n a t i  

D i s t r i c t ,  t h e  home d i s t r i c t  o f  E l i  L i l l y  & Company, l o c a t e d  

i n  I n d i a n a p o l i s .  The p r e p a r a t i o n  met t h e  r e q u i r e m e n t s  o f  

t h e  U.S.P. w h i c h  s a i d  t h a t ,  i p e c a c  s y r u p  s h a l l  c o n t a i n  a 

c e r t a i n  p e r c e n t a g e  o f  t o t a l  a l k a l o i d .  The s u b s t a n c e  was 



a n a l y z e d  b y  a m e t h o d  d e v e l o p e d  i n  t h e  D i v i s i o n  o f  D r u g  

C h e m i s t r y ,  p r i m a r i l y  b y  J o e  L e v i n e ,  who was a v e r y  g i f t e d  

c h e m i s t  t h e r e .  The m e t h o d  e m p l o y e d  i n v o l v e d  c o l u m n  ch roma-  

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

t h e  c o l u m n .  J o e  L e v i n e  was a b l e  t o  show t h a t  t h e  i p e c a c  

a l k a l o i d s  c o n s t i t u t e d  a f r a c t i o n  o f  t h e  t o t a  1 - - a n y w h e r e  f r o m  

a b o u t  1 0  t o  80% o f  t h e  t o t a l  a l k a l o i d s  i n  t h  e p r o d u c t .  B u t  

t h e r e  was a n o t h e r  a l k a l o i d  t h a t  i s  n o t  c h a r a c t e r i s t i c  o f  

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

p o t e n c y  and  e m e t i c  e f f e c t  o f  t h e  p r e p a r a t i o n .  By a p l p l i c a -  

t i o n  o f  known m e t h o d s  o f  a n a l y s i s ,  h e  was a b l e  t o  sh~ow t h a t  

t h e  a d u l t e r a t i n g  s u b s t a n c e  was e l e p h e d r i n e .  G i v e n  t h a t  

h i n t ,  i n s p e c t o r s  o f  t h e  F o o d  and  D r u g  A d m i n i s t r a t i o n  w o r k i n g  

on t h e  p r e m i s e s  o f  t h e  company t h a t  h a d  p r e p a r e d  t h e  e x t r a c t  

o f  i p e c a c  t o  s e l l  t o  E l y  L i l l y  & Company, w e r e  a b l e  t o  show 

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

t h a t  we had  a c o m p l e t e  p i c t u r e  o f  t h e  a d u l t e r a t i o n  o f  t h e  

i p e c a c .  

P o r t e r :  I t  w a s n ' t  a c c i d e n t a l  t h e n ,  i t  was i n t e n t i o n a  

Banes:  It was an i n t e n t i o n a l  a d u l t e r a t i o n  o f  t h e  s u b s t a n c e .  

E l e p h e d i n e  b e i n g  much c h e a p e r  t h a n  e x t r a c t  o f  i p e c a c .  And 

E l i  L i l l y  & Company, when t h e y  p u r c h a s e d  t h e  m a t e r i a l ,  

a p p l i e d  t h e  a n a l y s i s  i n  U.S.P. w h i c h  was a g e n e r a l  m e t h o d  t o  

w h i c h  e l e p h e d r i n e  w o u l d  r e s p o n d  j u s t  a s  t h e  u s u a l  a l k a l o i d s  

o f  i p e c a c .  C o n s e q u e n t l y ,  E l i  L i l l y  L Company d i d n ' t  c a t c h  

t h e  a d u l t e r a t i o n .  



Young: B u t  E l i  L i l l y  L Company had had c o m p l a i n t s  a b o u t  t h e  

m e d i c i n e  n o t  d o i n g  t h e  j o b  i t  was supposed t o  b e  do ing ,  t h a t  

was how... 

Banes: C o r r e c t .  And t h e y  came t o  t h e  Food and  D r u g  Admin- 

i s t r a t i o n  and r e q u e s t e d  a s s i s t a n c e .  

P o r t e r :  I presume t h e r e  was a r e c a l l  then .  

Banes: The re  was a r e c a l l  o f  s e v e r a l  b a t c h e s  o f  t h e  E l y  

L i l l y  & Company m a t e r i a l  w h i c h  had  been s u p p l i e d  t o  them b y  

t h e  same f i r m .  And, as I say, t h e  amount o f  a d u l t e r a t i o n  

v a r i e d  f r o m  a s m a l l  q u a n t i t y  t o  t h e  m a j o r  p a r t  o f  t h e  a l k a -  

l o i d .  Bu t ,  t h i s  e v e n t  showed t h a t  t h e  s t a n d a r d s  i n  t h e  

U.S.P. had t o  be m o d i f i e d  i n  o r d e r  n o t  o n l y  t o  d e t e c t  such  

a d u l t e r a t i o n ,  b u t  a l s o  t o  show t h e  p r o p o r t i o n s  o f  t h e  t w o  

m a j o r  a l k a l o i d s  i n  t h e  a c t i v e  d r u g  p r o d u c t .  There were t w o  

m a j o r  a l k a l o i d s ,  b o t h  o f  w h i c h  i n d u c e  emesis ,  b u t  i n  d i f -  

f e r e n t  p r o p o r t i o n s .  Tha t  i s  t h e s e  t w o  a l k a l o i d s  haye  

d i f f e r i n g  s t r e n g t h s .  Cephael  i n e  and e m e t i n e  a r e  t h e  t w o  

subs tances .  And I b e l i e v e  i t ' s  t h e  c e p h a e l i n e  t h a t  i s  t h e  

more e f f e c t i v e  i n  i n d u c i n g  emesis.  The re  a r e  d i f f e r e n t  

v a r i e t i e s  o f  i p e c a c  t h a t  a r e  s h i p p e d  f r o m  C e n t r a l  and Sou th  

America, w h i c h  i s  t h e i r  n a t i v e  h a b i t a t .  And, as a r e s u l t  o f  

o u r  new d e f i n i t i o n  o f  what  i p e c a c  s y r u p  s h o u l d  be, s h o w i n g  

c e p h a e l i n e  as t h e  m a j o r  a l k a l o i d ,  t h e  U.S.P. e v e n t u a l l y  

a d o p t e d  t h e  method d e v e l o p e d  i n  t h e  Food and  Drug  Admin- 

i s t r a t i o n  and changed t h e  s t a n d a r d  t o  say t h a t  i t  s h a l l  



c o n t a i n  t h e  a l k a l o i d s  o f  i p e c a c ,  b u t  i s o l a t e d  b y  means o f  

t h i s  new m e t h o d  o f  a n a l y s i s  w i t h  a d e m o n s t r a t i o n  t h a t  

c e p h a e l i n e  i s  a m a j o r  c o m p o n e n t .  

Young: D i d  l e g a l  a c t i o n  t a k e  p l a c e  a g a i n s t  t h e  company?  

Banes :  I t h i n k  t h e  r e c a l l s  w e r e  s u f f i c i e n t  t o  i m p r e s s  u p o n  

t h e m  t h a t  t h e r e  h a d  b e e n  a d e p a r t u r e  f r o m  p r o p e r  a c t i v i t i e s ,  

b u t  c h a r g e s  w e r e  b r o u g h t  a g a i n s t  t h e  p e r s o n  who c o m m i t t e d  

t h e  a d u l t e r a t i o n .  

Young: T h a t ' s  w h a t  I m e a n t .  N o t  E l y  L i l l y  & Company. So 

o n e  m i g h t  f i n d  t h a t  t h i s  c a s e  was s e t t l e d  a n d  t h e r e  was some 

k i n d  o f  n o t i c e  o f  j u d g m e n t .  I f  t h a t  was so ,  d o  y o u  remember  

t h e  name o f  t h e  company?  

Banes :  I b e l i e v e  t h e  name o f  t h e  company was C u r r a n .  And 

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

i n v o l v e d .  

Young:  T h a t  w o u l d  mean a c r i m i n a l  c a s e .  

Banes :  Yes. 

Young: T h a t  i s  a g o o d  e x a m p l e  o f  s e v e r a l  p r i n c i p l e s  t h a t  we 

w e r e  s p e a k i n g  o f .  

Banes:  I t h i n k  so. F i r s t  o f  a l l ,  d e t e c t i n g  t h e  i m p u r i t y  

a n d  i d e n t i f y i n g  j t  q u a n t i t a t j u e l y ,  i n  the  rourse o f  t h a t  

w o r k ,  t h e  Food a n d  D r u g  A d m i n i s t r a t i o n  d e v e l o p e d  a new 

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

p a r a t i o n s .  The s t u d y  o f  t h e  c o m p o s i t i o n  o f  v a r i o u s  s p e c i e s  

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



t h e  s t a n d a r d s  o f  a n a l y s i s  o f  t h e  d r u g  and i n d u c e d  t h e  U.S.P. 

t o  adop t  t h e s e  s t a n d a r d s  and a n a l y t i c a l  methods. So we have  

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

Young: So t h e  companies who make t h i s  p r e p a r a t i o n ,  l i k e  

L i l l y ,  w o u l d  a u t o m a t i c a l l y  have t o  employ t h e s e  methods  i n  

t h e  f u t u r e  so  t h e y  c o u l d  meet t h e  U.S.P. s t a n d a r d s  f o r  t h e  

d r u g  t o  be l e g a l  i n  i n t e r s t a t e  commerce. 

Banes: Tha t  i s  c o r r e c t .  The improvement  w o u l d  be t o  t h e  

b e n e f i t  o f  t h e  i n d u s t r y  as  w e l l  as t o  t h e  consumer. The 

pu rpose ,  a g a i n ,  i s  t o  i m p r o v e  methods o f  a n a l y s i s ,  t o  i m -

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

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

e s t a b l i s h m e n t .  

Young: Was i t  f o r  a u d i e n c e s  i n  t h e  i n d u s t r y  and  a u d i e n c e s  

w i t h i n  t h e  agency t h a t  you  p r e p a r e d  t h e  v a r i o u s  works ,  v a r -

i o u s  p u b l i c a t i o n s  t h a t  a r e  l i s t e d  i n  Who's Who? 

Banes: Yes. The p u b l i c a t i o n s  a r e  f o r  t h e  b e n e f i t  o f  a l l  

i n t e r e s t e d  p a r t i e s .  I n c l u d i n g  s c i e n t i s t s  i n  i n d u s t r y ,  

s c i e n t i s t s  i n  academia. 

Young: I w o u l d  a p p r e c i a t e  f t  i f  y o u  w o u l d  d e f i n e  t h e s e  

w o r k s  so t h a t  a layman m n l d  u n d e r s t a n d  w h a t  y o u  a r e  s b a u t  

as a s c i e n t i s t  i n  p r e p a r i n g  them. 

Banes: Our s c i e n t i f i c  app roach  i n  d e t e r m i n i n g  t h e  compos i -  

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

r e s p e c t  t o  t h e  c o m p o s i t i o n  o f  t h e  drug. And t o  r e s o l v e  t h a t  



p r o b l e m ,  we c o l l e c t e d  s p e c i m i n s  o f  t h e  d r u g  I n  q u e s t i o n ,  

b o t h  t h e  a c t i v e  i n g r e d i e n t s  and t h e  f i n i s h e d  dosage fo rm.  

A n a l y z i n g  a c c o r d i n g  t o  t h e  c o n v e n t i o n a l  methods and 

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

d e v e l o p  new methods o f  a n a l y s i s  w h i c h  w o u l d  bypass  t h e  

p r o b l e m  and l e a d  t o  a s o l u t i o n  o f  t h e  p rob lem.  I t h i n k  I 

can i l l u s t r a t e  t h a t  b e s t  by r e f e r r i n g  t o  a p a r t i c u l a r  

i n s t a n c e ,  t h a t  o f  d i g i t o x i n .  D i g i t o x i n  i s  an e x t r e m e l y  

p o t e n t  d r u g  used t o  s t r e n g t h e n  t h e  h e a r t b e a t  and i s  

t h e r e f o r e  a v e r y  i m p o r t a n t  d rug .  It i s  n e c e s s a r y  t o  p r e p a r e  

dosage fo rms  c o n t a i n i n g  d i g i t o x i n  v e r y  c a r e f u l l y  because 

t h e r e  i s  a v e r y  s m a l l  m a r g i n  be tween t h e  e f f e c t i v e  dose and 

t h e  t o x i c  dose. The p r o b l e m  was b r o u g h t  t o  t h e  a t t e n t i o n  o f  

t h e  Food and Drug  A d m i n i s t r a t i o n  by t h e  U.S .P .  i n  t h i s  

i n s t a n c e .  L l o y d  M i l l e r ,  who was t h e n  t h e  D i r e c t o r  o f  

R e v i s i o n  f o r  t h e  U.S .P .  came t o  t h e  D i v i s i o n  o f  D rug  

C h e m i s t r y  and i n f o r m e d  them t h a t ,  a l t h o u g h  t h e  method i n  t h e  

U . S . P . ,  w h i c h  c o n s i s t e d  s i m p l y  o f  an e x t r a c t i o n  o f  d l i g i t o x i n  

f r om t h e  mass, t h a t  method worked  s a t i s f a c t o r i l y  f o r  j u s t  

d i g i t o x i n  i t s e l f ,  b u t  when t h e  spec imen o f  d i g i t o x i n  was 

i n c o r p o r a t e d  i n t o  t a b l e t s  and examined by a n o t h e r  molde o f  

e x t r a c t i o n ,  t h e  c o n t e n t  o f  d i g i t o x i n  was f o u n d  t o  be q u i t e  

low.  The Food and D r u g  A d m i n i s t r a t i o n  c o l l e c t e d  v a r i o u s  

samples o f  d i g i t o x i n  and, a n a l y z i n g  them by a  new method 

d e v e l o p e d  f o r  t h i s  purpose ,  were a b l e  t o  s e p a r a t e  d i g i t o x i n  



f r o m  o t h e r  components  e x t r a c t e d  f r o m  d i g i t a l i s  l e a f ,  t h e  

s o u r c e  i n  n a t u r e  o f  d i g i t o x i n .  By a p p l y i n g  t h i s  method, 

t h e y  showed t h a t  t h e  samples o f  d i g i t o x i n  i n  t h e  m a r k e t p l a c e  

were  r e a l l y  a  m i x t u r e  o f  t w o  s u b s t a n c e s ,  v e r y  c l o s e l y  

r e l a t e d  - - one o f  them d i g i t o x i n ,  t h e  p o t e n t  d rug ,  and t h o  

o t h e r  g i t o x i  n, a  d e r i v a t i v e  o f  d i g i t o x i n ,  v e r y  c l o s e l y  

r e l a t e d  t o  i t  - - i t  c o n t a i n s  one more  h y d r o x y l  g r o u p  i n  t h e  

s t r u c t u r e  o f  t h e  m o l e c u l e .  B u t  g i t o x i n  i s  a l m o s t  d e v o i d  o f  

t h e  t h e r a p u t i c  e f f e c t  t h a t  i s  d e s i r e d  w i t h  d i g i t o x i n .  Now, 

t h e  s i m p l e  e x t r a c t i o n  method i n  t h e  U.S.P. f o r  t h e  d u r g  

s u b s t a n c e  i t s e l f ,  t o o k  up b o t h  d i g i t o x i n  and g i t o x i n .  And 

t h e n  when t h e  c o l o r o m e t r i c  t e s t s ,  t o  w h i c h  b o t h  o f  t hem 

r e s p o n d  i n  t h e  same way, was a p p l i e d  t o  t h e  e x t r a c t ,  i t  

appea red  as i f  t h e  d e c l a r e d  q u a n t i t y  o f  d i g i t o x i n ' w a s  p r e -

s e n t .  Bu t ,  when t h e  more c o m p l i c a t e d  method i n  t h e  U.S.P.  

f o r  d i g i t o x i n  t a b l e t s  was a p p l i e d ,  t h e  g i t o x i n  r e m a i n e d  

b e h i n d ,  and o n l y  t h e  d i g i t o x i n  was e x t r a c t e d  and conse-  

q u e n t l y ,  t h e  end r e s u l t  was much l o w e r  t h a n  a n t i c i p a t e d .  

And, we showed by o u r  a n a l y s e s  t h a t  t h e  d i g i t o x i n  samples i n  

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

f r o m  a b o u t  2 or 33 a11 the uay up t o  30  o r  40%. A f t e r  

p o i n t i n g  o u t  t h e s e  d i f f e r e n c e s  t o  t h e  U.S.P. ,  we w r o t e  up 

o u r  method o f  a n a l y s i s  f o r  them and i n d u c e d  them t o  i n c o r -

p o r a t e  t h a t  method i n  t h e  U.S.P.  The newer  method d e v e l o p e d  

f o r  t h i s  p u r p o s e  was t o  s e p a r a t e  d i g i t o x i n ,  t o  s e g r e g a t e  i t  



i n  a f a i r l y  p u r e  f o r m  a n d  t h e n  t o  d e t e r m i n e  g i t o x i n  b y  i t -

s e l f  u s i n g  o t h e r  s o l v e n t s .  I n  t h a t  way we w e r e  a b l e  t o  show 

t h a t  when t a b l e t s  o f  d i g i t o x i n  w e r e  made u p  f r o m  a  s o - c a l l e d  

d i g i t o x i n  d r u g  s u b s t a n c e ,  we w e r e  a b l e  t o  show t h a t  t h e  

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

t h e  o r i g i n a l  d r u g .  

Young:  T h i s ' w a s  g i v i n g  c o u n s e l  a s  t o  how t h e  t a b l e t s  m i g h t  

b e  made, a l s o ,  i n  o r d e r  t o  b e  i n  p o t e n t  f o r m .  O r  was t h a t  a 

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

Banes:  No, t h e  i m p o r t a n t  p a r t  o f  t h e  a c t i v i t y  was t h a t  we 

i n d u c e d  t h e  U.S.P. t o  t i g h t e n  i t s  s t a n d a r d s  f o r  d i g i t o x i n .  

The new s t a n d a r d  s a y s  t h a t  s a m p l e s  o f  d i g i t o x i n ,  s o - c a l l e d ,  

m u s t  c o n t a i n  t h e  p u r e  a c t i v e  s u b s t a n c e  t o  t h e  e x t e n t  o f  n o t  

l e s s  t h a n  90%. And t h a t  m e a n t  t h a t  t h e  g i t o x i n  p r e s e n t  

c o u l d  b e  n o  more  t h a n  10%. I t  w o u l d  k n o c k  o u t  o f  t h e  m a r -

k e t p l a c e  t h o s e  s a m p l e s  o f  d i g i t o x i n  t h a t  h a d  l a r g e  q u a n t i -  

t i e s  o f  g i t o x i n ,  t h e  i n a c t i v e  s u b s t a n c e .  And, c o n s e l q u e n t l y ,  

t h e  t a b l e t s  made f r o m  t h e  d i g i t o x i n  t h a t  r e m a i n e d  o n  t h e  

m a r k e t ,  c o n t a i n e d  a t  l e a s t  9 0 %  o f  t h e  v e r y  a c t i v e  s t e r o i d  

The t a b l e t s  made t h e n  f r o m  t h e  d i g i t o x i n  p e r m i t t e d  i n  t h e  

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

w o u l d  show t h a t .  

P o r t e r :  Was t h i s  s o  much a g r o u p  e f f o r t  o r  c o u l d  yolu p i n -  

p o i n t  somebody t o  m o r e  o r  l e s s  c r e d i t  t h e  s c i e n t i f i c  w o r k  

d o n e  i n  t h a t  i n s t a n c e ?  



Banes: U e l l ,  t h e  methods o f  a n a l y s i s  and most  o f  t h e  work 

i n v o l v e d  my e f f o r t .  A l t h o u g h ,  I must say  t h a t ,  h a v i n g  

g o t t e n  t h e  method i n t o  t h e  U.S.P., we a r e  now a t  a p o i n t  

where newer  methods o f  a n a l y s i s  w i l l  s u p e r c e d e  i t .  I t  

worked s a t i s f a c t o r i l y  d u r i n g  t h e  t i m e  p e r i o d  when t h e  work 

was done. 

Young: And t h a t  t i m e  p e r i o d  o f  w h i c h  y o u  a r e  s p e a k i n g  f a l l s  

r o u g h l y  where? 

Banes: The method d e v e l o p e d  i n  t h e  Food and D r u g  Admin- 

i s t r a t i o n  came i n  t h e  e a r l y  1 9 5 0 ' s  and w i l l  b e  s u p e r c e d e d  

when U.S.P. v a l i d a t e s  a method u s i n g  h i g h  p r e s s u r e  l i p i d  

ch roma tog raphy .  The c h r o m a t o g r a p h i c  method t h a t  was t h e  

b a s i s  o f  t h e  t e s t  d e v e l o p e d  i n  t h e  D i v i s i o n  o f  D rug  Chem- 

i s t r y  i n v o l v e d  a  much s i m p l e r  k i n d  o f  p r o c e d u r e ,  co lumn 

ch roma tog raphy .  

Young: And t h i s  i s  t h e  way o f  t h e  a r t ?  

Banes: T h i s  i s  t h e  way methods o f  a n a l y s i s  a r e  i m p r o v e d  and 

s t a n d a r d s  g e n e r a l  l y  a r e  t i gh tened- -a  c o n t i n u o u s  p r o c e s s  as  

we d e v e l o p  new i n f o r m a t i o n  a b o u t  t h e  s h o r t c o m i n g s  o f  methods 

and s t a n d a r d s  i n  Pharmacopoeias.  We work t o w a r d  t h e i r  

improvement .  

Young: You m e n t i o n e d  s e v e r a l  o f  t h e s e  examples  i n  w h i c h  

y o u r s e l f  and o t h e r  s c i e n t i s t s  i n  t h e  Food and Drug  Admin- 

i s t r a t i o n  have  done t h e s e  t h i n g s .  Would you  t u r n  t o  t h e  

m a t t e r  o f  t h e  p r o b l e m  o f  h a v i n g  s c i e n t i s t s  o f  t h i s  cap -  



a b i l i t y  w i t h i n  t h e  F o o d  and  D r u g  A d m i n i s t r a t i o n  when i n d u s -

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

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

c e r t a i n  a d v a n t a g e s  i n  a c a d e m i a  p e r h a p s  o f  p i c k i n g  t h e i r  own 

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

i n  a g o v e r n m e n t  b u r e a u .  I ' m  n o t  s u r e  i f  t h a t ' s  s o  o r  n o t ,  

y o u  c a n  speak  t o  t h a t .  What a b o u t  t h e  p r o b l e m s  o f  m k i n t a i n -  

i n g  a s c i e n t i f i c  c a p a c i t y ?  You h a d  t h a t  t a s k .  

Banes :  One o f  t h e  m a j o r  d i s a b i l i t i e s  i n  m a i n t a  i n i n g  s c i e n -  

t i f i c  c a p a c i t y  a t  h i g h  l e v e l s  i n  t h e  Food  a n d  D r u g  Admin -  

i s t r a t i o n  h a s  b e e n  a s s o c i a t e d  w i t h  t h e  l e s s e r  e c o n o m i c  

a d v a n t a g e s  i n  g o v e r n m e n t  a s  c o m p a r e d  w i t h  i n d u s t r y .  B u t  

t h e r e  a r e  a d v a n t a g e s  t o  w o r k i n g  i n  g o v e r n m e n t .  And, i n  some 

i n s t a n c e s ,  t h e  h i g h - g r a d e  s c i e n t i s t s  w o u l d  p r e f e r  t o  w o r k  i n  

g o v e r n m e n t .  One o f  t h e m  i s  a l m o s t  f r e e  p u b l i c a t i o n .  P e r -

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

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

d i v u l g i n g  s e c r e t s .  So t h e r e  a r e  a d v a n t a g e s  t o  w o r k i n g  i n  

g o v e r n m e n t ,  b u t  I t h i n k  y o u  a r e  c o r r e c t  i n  s a y i n g  t h a t  t h e  

s a l a r y  d i f f e r e n t i a l  w o u l d  make i n d u s t r y  m o r e  a t t r a c t i v e .  

And the f a c t  t h a t .  v e r y  o f t e n .  g o v e r n m e n t  f i n d s  i t s e l f  in a 

s i t u a t i o n  w h e r e  i t  i s  i m p o s s i b l e  t o - - t h e y  a r e  n o t  p e r m i t t e d  

t o  r e c r u i t  s c i e n t i s t s .  The number  o f  p o s i t i o n s  a r e  f r o z e n  

b y  b u d g e t a r y  c o n s i d e r a t i o n s  and,  o f  c o u r s e ,  t h a t  makes i t  

d i f f i c u l t  t o  m a i n t a i n  s c i e n t i f i c  a c t i v i t y  o n  a h i g h  l e v e l .  



Young: How, when you  were i n  p o s i t i o n s  o f  r e s p o n s i b i l i t y  

f o r  t h e  s c i e n c e  o f  F.D.A., how d i d  y o u  go a b o u t  w o r k i n g  t o  

keep  t h e  s c i e n t i f i c  l e v e l  as h i g h  as p o s s i b l e ?  

Banes: The a p p r o a c h  i s  t o  g i v e  t h e  s c i e n t i s t s ,  who have  

shown t h e  q u a l i t y  o f  t h e i r  work,  t h e  p r o m o t i o n s  t h a t  t h e y  

a r e  e n t i t l e d  t o  as r a p i d l y  as  p o s s i b l e .  Tha t  i s  t o  a r g u e  

t h e  m e r i t s  o f  g e t t i n g  t h e s e  p e o p l e  t h e i r  r e c o g n i t i o n  by  

awards and by g r a d e  p r o m o t i o n s ,  and t o  encou rage  them t o  

p u b l i s h  t h e i r  f i n d i n g s .  

Young: You were i n  F.D.A. a t  t h e  t i m e  t h e  1962 l a w  was 

passed and p u t  a l o t  more p r e s s u r e  on t h e  s c i e n t i f i c  cap -  

a c i t y  o f  t h e  agency, p a r t i c u l a r l y  i n  c o n n e c t i o n  w i t h  t h e  

r e v i e w  o f  a l l  d r u g s  i n  o r d e r  t o  be s u r e  t h a t  t h e y  met t h e  

e f f i c a c y  s t a n d a r d .  T h i s  must have  been q u i t e  a  c r i s i s  t o  

g e t  t h e  l a r g e r  s t a f f .  I n  f a c t ,  w a s n ' t  t h i s  when s c i e n t i s t s  

were bo r rowed  f r o m  t h e  P u b l i c  H e a l t h  S e r v i c e  t o e s o m e  e x t e n t ?  

O r  maybe t h a t  w a s n ' t  r e l a t e d  t o  y o u r  p a r t i c u l a r  p a r t .  

Banes: One o f  t h e  p r o v i s i o n s  o f  t h e  1 9 6 2  amendments was t h e  

c e r t i ' f  i c a t i o n  o f  a1 1  a n t i b i o t i c s ,  whereas p r e v i o u s l y  o n l y  5 

c l a s s e s  o f  a n t i b i o t i c s  were c e r t i f i e d .  And t h i s  e x p a n s i o n  

o f  the work o f  the D i v i s i o n  sf A n t i b i o t S c s  requiced the 

s c i e n t i f i c  s t a f f  o f  t h e  D i v i s i o n  o f  A n t i b i o t i c s  a s  i t  was... 

A t  t h a t  t i m e  we s i m p l y  went  o u t  and r e c r u i t e d  r a p i d l y .  

Young: There  was an e x p a n s i o n  i n  p o s i t i o n s  g i v e n ?  

Banes: Yes. So, i n  t h a t  i n s t a n c e ,  we were a b l e  t o  r e c r u i t  

p e o p l e  f o r  t h e  work t o  b e  done. 



Young: As y o u  l o o k  b a c k  u p o n  i t ,  y o u  d o n ' t  g i v e  me t h e  

i m p r e s s i o n  t h a t  y o u  w e r e  d e s p e r a t e  a l l  t h e  t i m e  f o r  manpower 

t o  mee t  t h e  t a s k  t h a t  y o u  had. 

Banes:  W e l l ,  t h e  t a s k s  a r e  a l l  w i t h o u t  l i m i t  a n d  I t h i n k  

i t ' s  a f a c t  t h a t  e v e r y  s c i e n t i f i c  a d m i n i s t r a t o r  a l w a y s  n e e d s  

m o r e  p e o p l e .  I d o n ' t  t h i n k  t h a t  a t  any  t i m e  we h a d  a  

s u r p l u s  o f  s c i e n t i s t s ,  b u t  I d o n ' t  t h i n k  we w e r e  d e s ~ p e r a t e .  

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

f i r s t  and s e c o n d  c i t i z e n s  a d v i s o r y  c o m m i t t e e  r e p o r t s  a b o u t  

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

v i e w ,  m i g h t  b e  somewhat e x a g g e r a t e d ?  

Banes:  I t h i n k  we h a d  c o m p e t e n t  s c i e n t i s t s ,  b u t  a s  I s a y ,  

we a l w a y s  c o u l d  u s e  more  o f  t h e m  because ,  I ' m  s u r e ,  t h a t  

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

b e c a u s e  we d i d n ' t  h a v e  s u f f i c i e n t  s t a f f  t o  t a k e  c a r e  o f  a l l  

o f  them. We a t t e m p t e d  t o  r e s o l v e  t h e  m o s t  p r e s s i n g  a n d  t h e  

m o s t  s i g n i f i c a n t  d r u g  p r o b l e m s .  And d e f e r r e d  a t t e n t i o n  t o  

o t h e r s .  

Young: So y o u  r a t h e r  we lcomed  t h i s  k i n d  o f  s t a t e m e n t  

tha t . . .  

Banes:  Yes, a n y  k i n d  o f  a s t a t e m e n t  t h a t  w o u l d  l e a d  t o  an 

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

f i t  t o  t h e  Food and  D r u g  A d m i n i s t r a t i o n .  From t h a t  s t a n d -

p o i n t  we d i d  we lcome i t s  f i n d i n g s .  

Young: You w e r e  i n  t h e s e  p o s i t i o n s  o f  a u t h o r i t y  d u r i n g  some 

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



e v e r  had. The e a r l i e r  d y n a s t y  sys tem came t o  an end, r a t h e r  

d e l i b e r a t e l y  p lanned ,  I guess by  t h e  a u t h o r i t i e s  h i g h e r  t h a n  

t h e  a d m i n i s t r a t i o n .  When Dr. Goddard was b r o u g h t  i n  t o  be 

Commiss ioner  i n s t e a d  o f  someone f r o m  w i t h i n  t h e  Agency, as  

had  been t r u e  f o r  many Years,  and, f r o m  t h a t  p o i n t  on, t h e  

t e n u r e  o f  c o m m i s s i o n e r s  has  been s h o r t e r  t h a n  had  been t r u e  

e a r l i e r  and even b e f o r e  t h a t .  C e r t a i n l y  t h r o u g h  t h e  p e r i o d  

t h a t  f o l l o w e d ,  w h i l e  y o u  were t h e r e ,  t h e r e  were  d i f f e r e n t  

k i n d s  o f  a d m i n i s t r a t i v e  changes f r o m  on h i g h .  D i d  t h e s e  

a d m i n i s t r a t i v e  changes, a l t h o u g h  t h e y  m i g h t  e f f e c t  t h e  f i e l d  

and h e a d q u a r t e r s  and so on, d i d  t h e s e  have  much o f  an i m p a c t  

. 	 on y o u ?  O r  d i d  t h e  work o f  s c i e n c e  p r o c e e d  u n r u f f l e d  by  

t h i s  somewhat more c h a o t i c  p e r i o d  compared w i t h  t h e  o l d  

d a y s ?  

Banes: We l l ,  i n e v i t a b l y ,  t h e  changes t h a t  y o u  men t i oned ,  

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

Food and D r u g  A d m i n i s t r a t i o n ,  i n e v i t a b l y  t h e s e  changes d i d  

a f f e c t  t h e  a c t i v i t i e s  o f  s c i e n t i s t s  i n  t h e  Food and  Drug  

A d m i n i s t r a t i o n .  B u t ,  I t h i n k  t h a t  t h e  s c i e n t i f i c  c o n c e r n s  

were f a i r l y  w e l l  i n s u l a t e d .  And c o n s e q u e n t l y ,  t h e y  p r o -  

ceeded accordfng t o  the same k i n d  o f  sutJeok $ R  s p j t e  o f  t h e  

changes a t  t h e  t ime .  

Young: So i t  w a s n ' t  q u i t e  t h e  same as i t  was maybe i n  t h e  

r e g u l a t o r y  s i d e ?  

Banes: It wasn ' t  c a t a s t r o p h i c .  Because as  l o n g  as t h e  

s c j e n t i s t s  had t h e i r  a s s i g n m e n t s  and knew t h e  p u r p o s e  o f  



t h e i r  a c t i v i t i e s ,  t h e y  w e r e  a b l e  t o  p e r f o r m  a s  p r e v i o u s l y .  


P o r t e r :  How a b o u t  i n  t h e  o t h e r  d i r e c t i o n ,  d i d  s a y  G o d d a r d ' s  


p h i l o s o p h y ,  f o r  i n s t a n c e ,  e n h a n c e  t h e  w o r k ,  t h e  s c i e n t i f i c  


w o r k ?  


Banes:  I t h i n k  n o t .  


Young:  M o r e  a t t e n t i o n  came t o  b e  p a i d  t o  p r e s c r i p t i o n  d r u g s  


u n d e r  h im.  And b e c a u s e  o f  t h e  l a w  t h a t  y o u  w e r e  j u s t  g e a r - 


i n g  up  t o  e n f o r c e .  B u t  i t  was s o r t  o f  a t u r b u l e n t  p ~ e r i o d .  


Banes :  Yes, i t  was. 


P o r t e r :  F o r  some o f  us ,  i t  was v e r y  t u r b u l e n t .  F o r  me i t  


was. 


Young: I e x p e c t  t o  g e t  y o u  on t a p e  a n o t h e r  t i m e .  And t h e  


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


came f o d d e r  w i t h  much . e l s e  f o r  t h e  m a n u a l s  a n d  t h e  b o o k s  


t h a t  y o u  p r e p a r e d ,  i s  t h a t  r i g h t ?  


Banes:  R i g h t .  


Young:  And s o  t h e y  j u s t ,  t h e s e  a r e  b r o a d  w o r k s  t h a t  t r e a t  


d r u g  c h e m i s t r y  p r e t t y  much a c r o s s  i t s  w h o l e  p e r i m e t e r .  


Banes :  Yes, t h e  c o n t e n t s  o f  t h e  b o o k s  t o  w h i c h  y o u  r e f e r  


w e r e  n a t u r a l l y  b a s e d  o n  my own e x p e r i e n c e s .  B u t  t h e y  a r e  


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


t h e s e  b o o k s  i n  c o o p e r a t i o n  w i t h  t h e  E d u c a t i o n  B r a n c h  o f  t h e  


F o o d  a n d  D r u g  A d m i n i s t r a t i o n  was t o  compose a s e r i e s  o f  


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


t h e  f i e l d .  Our  f i r s t  b o o k  p u b l i s h e d  i n  t h a t  f i e l d  w'as 




I n t r o d u c t i o n  t o  R e g u l a t o r y  D rug  A n a l y s i s .  The i n d i v i d u a l  

c h a p t e r s  were s e n t  o u t  t o  t h e  f i e l d  f o r  home s t u d y  as w e l l  

as a p p l i c a t i o n  i n  t h e  l a b o r a t o r y .  W i t h  q u e s t i o n s  p r o v i d e d  

a t  t h e  end o f  each  c h a p t e r  and a l i s t  o f  c o r r e c t  answers  

s e n t  o u t  t o  t h e  c h i e f  c h e m i s t  t o  b e  used  i n  d i s c u s s i o n s  w i t h  

t h o s e  t a k i n g  t h e  cou rse .  I t h i n k  t h a t  p rog ram was f a i r l y  

s u c c e s s f u l .  The f i e l d  had e v e r y  c h e m i s t  d o i n g  d r u g  work,  

t a k i n g  t h e  c o u r s e .  

Young: I t  was a t r u e  t e x t b o o k .  

Banes: I t  was i n t e n d e d  as  a t e x t b o o k .  I t  had i t ' s  f a u l t s  

b u t  I t h i n k  i t  was a s u c c e s s f u l  endeavor .  

P o r t e r :  We l l ,  t h e r e  was a r e a l  need f o r  i t .  

Banes: We l l ,  t h e r e  was a need f e l t  and I w r o t e  t h a t  manual . 

i n  r e s p o n s e  t o .  the.. . 

P o r t e r :  What y e a r  was t h a t ?  


Banes: About  1964,  p e r h a p s  a l i t t l e  b i t e a r l i e r .  


P o r t e r :  I was t h i n k i n g  t h a t  i t  h a d n ' t  been t o o  many y e a r s  


p r e v i o u s l y  t h a t  t h e  d r u g  work had  been c o n c e n t r a t e d  i n  3 o r  


4 l a b o r a t o r i e s ,  and by t h e  t i m e  you  a r e  t a l k i n g  about... 


Banes: I t  had been t a k e n  o v e r  e v e r y  p l a c e .  

Young: '65, I t h i n k  t h a t ' s  when i t  was. 

Banes: I n  c o n n e c t i o n  w i t h  t h a t  workbook, t h e r e  was a t o u r -

i n g  g roup  f r o m  t h e  h e a d q u a r t e r s .  D i v i s i o n  o f  D rug  C h e m i s t r y ,  

t h a t  went  o u t  t o  v a r i o u s  f i e l d  d i s t r i c t s  and p r e s e n t e d  a one 

week s e m i n a r  w i t h  t h e  a n a l y t i c a l  p a r t  and t h e  l a b o r a t o r y  



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

them, as t h e  b a s i s  f o r  t h e  cou rse .  Now t h e s e  were p r o b l e m s  

t h a t  were r e s o l v e d  i n  h e a d q u a r t e r s  and t h e  f i e l d  was n o t  i n -

v o l v e d  o r i g i n a l l y  i n  t h a t  work. B u t  once t h e  methods were 

s e n t  t o  t h e  U.S.P. and became t h e  o f f i c i a l  methods, t h e n  t h e  

f i e l d  d i s t r i c t s  w o u l d  have  t h e i r  p e r s o n n e l  a n a l y z e  samples 

c o l l  e c t e d  n acco rdance  w i t h  t h e s e  a n a l y t i c a l  methods and 

s t a n d a r d s  n t h e  Pharmacopoe i a .  Consequen t l y ,  we t h o u g h t  i t  

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

and i n d i c a  e t o  them why t h e y  had been deve loped .  What t h e  

p r o b l e m s  were t h a t  we had encoun te red .  And what were t h e  

t r i c k s  o f  t h e  t r a d e ,  so t o  speak, i n  a p p l y i n g  t h e s e  methods 

t o  t h e  sample. Those semina rs  were s e t  up b  f o r e  t h e  p u b l i -  

c a t i o n  o f  t h e  manual so  t h e y  wou ld  have been i n  1 9 6 2 - ' 6 3 .  

The d r u g s  t h a t  we were c h i e f l y  i n t e r e s t e d  i n  were sex h o r -

mones, e s t r o g e n s  i n  p a r t i c u l a r ,  c o r t i c o s t e r o  ds, d i g i t o x i n ,  

and r e l a t e d  subs tances .  And a c o u p l e  o f  a l k a l o i d  d r u g s .  

Young: I n  t h e  case  o f  d i g i t o x i n  and t h e n  l a t e r  t h e  i p e c a c ,  

t h e y  a r e  g e n e r i c  d r u g s ?  

Banes: Yes. 

Young: I t a k e  i t  t h e r e  were i n s t a n c e s  o f  where t h e y  were 

b e i n g  p roduced  and t h e y  showed a n e e d  f o r  s c i e n t i f i c  

t i g h t e n i n g  and even f o r  r e g u l a t o r y  a c t i o n .  New d r u g s  a r e  

s o r t  o f  a n o t h e r  f i e l d  f r o m  t h e  p o i n t  o f  v i ew  o f  y o u r  s c i e n -

t i f i c  agency. What was t h e  k i n d  o f  i n t e r a c t i o n  i n v o l v e d  



w i t h  new d r u g  a p p l i c a t i o n s ?  Would t h e s e  b e  b r o u g h t  t o  y o u  

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

t h e  new d r u g  a p p l i c a t i o n ?  A re  t h e r e  i n s t a n c e s  t h e r e  t h a t  

y o u  c o u l d  c i t e  show ing  t h e  f u n c t i o n i n g  o f  t h e  s c i e n t i s t s  i n  

r e l a t i o n  t o  new new d r u g  a p p l i c a t i o n s  i n  mak ing  t h e  d e t e r -  

m i n a t i o n s  t h a t  needed t o  b e  made t o  b e  s u r e  t h a t  t h e  d r u g s  

were  p r o p e r  t o  m a r k e t ?  

Banes: The s t a n d a r d  a p p r o a c h  t o  new d r u g  a p p l i c a t i o n s  i n -

v o l v e s  c h e c k i n g  t h e  a n a l y t i c a l  methods p r o v i d e d  by  t h e  com-

pany  i n  b o t h  h e a d q u a r t e r s  and t h e  f i e l d  d i s t r i c t s .  The re  

were  i n s t a n c e s  where t h e  a n a l y t i c a l  methods i n  t h e  new d r u g  

a p p l i c a t i o n ,  e s p e c i a l l y  i n  t h e  e a r l i e r  y e a r s ,  say  t h e  ' 6 0 1 s ,  

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

as a r e g u l a t o r y  method. I c a n ' t  t h i n k  o f  any p a r t i c u l a r  

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

v i d e d  w i t h  t h e  new d r u g  a p p l i c a t i o n  were u s e l e s s  as r e g u l a -

t o r y  t o o l s .  And, i n  some cases, t h e y  were  even i n a p p l i c a b l e  

t o  t h e  d r u g s  m a n u f a c t u r e d  by t h a t  company. 

Young: And t h a t  w o u l d  j u s t  end t h e  a p p l i c a t i o n .  O r  i t  

w o u l d  go back ,  a t  any  r a t e  t o  them f o r  them to... 

Banes:  Yes, t o  i m p r o v e  them. B u t ,  you4 r e  r l g h t ,  t h e  

app roach  i s  q u i t e  d i f f e r e n t  f r om t h a t  i n  w h i c h  t h e  Food and  

Drug  A d m i n i s t r a t i o n  i t s e l f  u n d e r t a k e s  t o  s o l v e  a prob lem. 

And, i n  t h e  g e n e r i c  f i e l d ,  i n  t h e  case  o f  new d r u g  a p p l i c a -  

t i o n s ,  t h e  p r o b l e m s  a r e  much more r e a d i l y  r e s o l v e d .  And 



i t ' s  e n c u m b a n t  u p o n  t h e  m a n u f a c t u r e r  t o  i m p r o v e  them. 

Young: S u r e ,  y o u ' r e  j u s t  h o l d i n g  u p  a  y a r d s t i c k  t h e r e .  And 

t h e n  t h e  b u r d e n  i s  on h i s  s h o u l d e r .  And t h a t ' s  w h a t  t h e  l a w  

d e l i b e r a t e l y  i n t e n d e d .  

Banes :  So t h e  d e t e c t i v e  w o r k  i s  f a r  m o r e  i n f r e q u e n t  now 

t h a n  i t  u s e d  t o  be. B u t  e v e n  w i t h  new d r u g s ,  u n f o r s e e n ,  

p r o b l e m s  a r e  e n c o u n t e r e d  and  t h e  Food  and  D r u g  A d m i n i s t r a -  

t i o n  i s  s o m e t i m e s  i n v o l v e d  i n  r e s o l v i n g  t h e s e  new p r o b l e m s .  

So t h a t  t h e  f u n c t i o n  o f  t h e  r e s e a r c h  g r o u p  i n  t h e  Food  and  

D r u g  A d m i n i s t r a t i o n  i n  D r u g  C h e m i s t r y  r e m a i n s  a n e c e s s a r y  

p a r t  o f  t h e  a g e n c y ' s  o p e r a t i o n .  

Young: Now, l e t  me j u s t  h y p o t h e s i z e ,  y o u  s a y  t h a t  i n  c o n -

n e c t i o n  w i t h  t h e  p r o b l e m  r e l a t i n g  t o  a new d r u g ,  t h e  Food  

a n d  D r u g  A d m i n i s t r a t i o n  g e t s  s o m e t i m e s  i n v o l v e d  i n  t h i s .  

Would  t h i s  mean t h a t  i t  w o u l d  b e  a  v e r y  p r o m i s i n g  new d r u g  

t h a t  t h e  Food  a n d  D r u g  . A d m i n i s t r a t i o n ,  f o r  p u r p o s e s  o f '  

s o c i e t y ,  m i g h t  b e  e a g e r  t o  move a l o n g  t h e  l i n e  t o w a r d  m a r -

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

h e l p  r e s o l v e  some o f  t h e  p r o b l e m s - - i s  t h a t  t h e  k i n d  o f  t h i n g  

y o u  m e a n t ?  O r  am I m i s i n t e r p r e t i n g ?  

Banes:  Y h a t  1 m e a n t  js t ha t  r e g u l a t o r y  p r o b l e m s  may b e  

e n c o u n t e r e d  w i t h  a d r u g  b e i n g  a l r e a d y  i n  t h e  m a r k e t p l a c e .  

And t h e n  i t ' s  t h e  p u r p o s e  o f  t h e  F o o d  and  D r u g  A d m i n i s t r a -  

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

p o s s i b l e .  A l t h o u g h  t h e  r e s p o n s i b i l i t y  s t i l l  r e s t s  w i t h  t h e  

m a n u f a c t u r e r .  



Young: A d r u g  w h i c h  may l o o k  good, b u t  w h i c h  i n  v a s t e r  

e x p e r i e n c e  shows s o m e t h i n g  l i k e  c h l o r o m y c e t i n ,  i s  t h a t  t h e  

k i n d  o f  t h i n g  y o u  had i n  mind? Shows p r o b l e m s  t h a t  d i d n ' t  

a p p e a r  i n  t h e  p r e l i m i n a r y  e v i d e n c e  b e f o r e  i t  was marke ted .  

Banes: W e l l ,  t h a t  w o u l d  b e  u n f o r s e e n  p r o b l e m s ,  pharmaco-

l o g i c a l  p rob lems .  I was t h i n k i n g  more o f  a n a l y t i c a l  p r o b -  

lems. A l t h o u g h  t h e  same t h i n g s  a r e  v a l i d  f o r  an a n a l y t i c a l  

p r o b l e m  as  w e l l  as f o r  a p h a r m a c o l o g i c a l  p rob lem.  The p u r -  

pose i s  t o  see why t h e  p r o b l e m  has a r i s e n ,  what  u n d e t e c t e d  

i m p u r i t y  may be t h e  r o o t  cause  o f  t h i s  p rob lem.  And t o  

b r i n g  i t  t o  t h e  a t t e n t i o n  o f  t h e  m a n u f a c t u r e r .  Sometimes a 

p r o b l e m  m i g h t  be r e s o l v e d  i n  t h e  l a b o r a t o r y  o f  t h e  Food and 

Drug  A d m i n i s t r a t i o n  more r a p i d l y  t h a n  i n  t h e  m a n u f a c t u r e r ' s  

l a b o r a t o r y .  

Young: I s  t h i s  s o m e t h i n g  t h a t  y o u  c o u l d  e x e m p l i f y ?  W h i l e  

t h e  t a p e  was o f f  you  i n d i c a t e d  t h a t ,  w h i l e  y o u  were a t  t h e  

U n i v e r s i t y  o f  Chicago,  as a  M a s t e r  s t u d e n t ,  y o u  d i d  o b s e r v e  

A j a x  C a r l s o n .  And we b o t h  know t h a t  he was an e x p e r t  w i t -

ness  f o r  t h e  Food and D r u g  A d m i n i s t r a t i o n  i n  a h o s t  o f  

cases.  I ' v e  w r i t t e n  up a c o u p l e  i n  w h i c h  he was. One o f  

t h e  t h i n g s  t h a t  I w o u l d  l i k e  t o  do somet ime i s  t o  do a 

s e p a r a t e  a r t i c l e  i n  w h i c h  I w o u l d  pay h i m  t h e  t r i b u t e  w h i c h  

he d e s e r v e s  f o r  b e i n g  such  an e f f e c t i v e  e x p e r t  w i t n e s s  f o r  

t h e  Food and  Drug  A d m i n i s t r a t i o n  i n  a w h o l e  b r o a d  s p e c t r u m  

o f  cases.  I have  g o t t e n  c e r t a i n  i m p r e s s i o n s  o f  h i m  as a 



p e r s o n ,  b u t  I w o u l d  a p p r e c j a t e  v e r y  much ify o u  w o u l d  s p e a k  

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

w i t n e s s  s t a n d  y o u r s e l f ?  

Banes:  I d o n ' t  t h i n k  so. My e x p e r i e n c e  o f  h i m  was a s  a 

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

p r e s e n t i n g  t h e  material, h i s  d i r e c t n e s s  a n d  i t s  f o r c e ,  h i s  

c o m p e t en c e  and  h i s  humor  w e r e  w h a t  s t r u c k  me. 

Young:  D i d  h e  r e t a i n  h i s  a c c e n t ?  

Banes :  Yes. 

Young: Can y o u  t h i n k  o f  a c h a r a c t e r i s t i c  a n e c d o t e  t h a t  y o u  

remember  t h a t  shows h i m  o f f ?  

Banes :  W e l l ,  t h e r e  w e r e  a n e c d o t e s  t h a t  c i r c u l a t e d  a ~ b o u t  h i s  

comments  i n  c l a s s .  T h e r e  was o n e  a b o u t  a s k i n g  a  y o u n g  l a d y  

t o  name an o r g a n  t h a t  i n c r e a s e s  r e m a r k a b l y  i n  s i z e  M h e n ' i n  

u s e ,  y o u  know t h a t  one,  d o n ' t  y o u ?  She b l u s h e d  a n d  s a i d ,  

" o h  p r o f e s s o r  why a r e  y o u  a s k i n g  me?" He s a i d ,  " w e l l  I c a n  

s e e  3 t h i n g s  a b o u t  y o u  t h a t  a r e  r e f l e c t e d  i n  y o u r  anlswer. 

I n  t h e  f i r s t  p l a c e ,  I ' m  n o t  t h i n k i n g  o f  w h a t  y o u ' r e  t h i n k i n g  

o f ,  I s m  t h i n k i n g  o f  a p a r t  o f  t h e  e y e  when l i g h t  i s  i m p i n g e d  

u p o n  t h e  l e n s .  You d i d n ' t  s t u d y  y o u r  l e s s o n .  And, y o u ' r e  

going t o  be v e r y  muck disappointed when  you get them." 

Young:  T h a t ' s  a g o o d  s t o r y ,  1  h a d n ' t  h e a r d  t h a t  one.  I h a d  

h e a r d  a b o u t  how d e f t  h e  was on t h e  w i t n e s s  s t a n d .  

Banes:  Wel l ,  h e  knew h i s  f i e l d ,  h e  was v e r y  c o m p e t e ~ n t ,  v e r y  

c o n f i d e n t ,  a n d  was e x p e r i e n c e d  a s  a w i t n e s s .  He was e x -

t r e m e l y  e f f e c t i v e .  



Young: And so y o u  wanted  t o  a t t e n d  h i s  c l a s s e s ?  

Banes: Yes, h i s  c l a s s e s  were e x t r e m e l y  p o p u l a r .  

Young: D i d  y o u  know I v y  i n  Ch icago? O r  had h e  gone on? 

Banes: Yes, he had gone on t o  t h e  U n i v e r s i t y  o f  111in o i  s. 

And I saw h i m  t e s t i f y  on t h e  s t a n d  on b e h a l f  o f  K r e b  iozen. 

K r e b i o z e n ,  o f  cou rse ,  was a b i g  r e s e a r c h  e f f o r t  i n  t h e  

D i v i s i o n  o f  D rug  C h e m i s t r y .  

Young: Do y o u  want t o  speak a b o u t  t h e  e f f o r t s  t h a t  were  

made i n  o r d e r  t o  i d e n t i f y  i t ?  Because K r e b i o z e n  needs t o  

have  more a t t e n t i o n  u l t i m a t e l y  i n  t h e  h i s t o r i c a l  f r amework ,  

I t h i n k .  

Banes: We l l ,  K r e b i o z e n  was one o f  t h o s e  p r e p a r a t i o n s  w h i c h  

c r o p  up f r o m  t i m e  t o  t i m e  as t h e  c u r e  f o r  cancer .  The re  

have been many o t h e r  c a n d i d a t e s  f o r  t h a t  d i s t i n c t i o n .  And 

a l t h o u g h  K r e b i o z e n  i s  n o t  as w e l l  known now as i t  was be- . 

f o r e ,  we have  L a e t r i l ,  and u n d o u b t e d l y  w i l l  have  o t h e r  p r e -  

p a r a t i o n s  i n  t h e  f u t u r e  as a c u r e  f o r  cance r .  K r e b i o z e n  

g a i n e d  n o t a r i e t y ,  I t h i n k ,  because o f  Dr. I v y ' s  a s s o c i a t i o n  

w i t h  i t  and h i s  endorsement  o f  t h e  m a t e r i a l  as a c u r e  f o r  

cance r .  A l t h o u g h ,  i f  I ' m  n o t  m i s t a k e n ,  h e  s a i d  on t h e  s t a n d  

t h a t  h e  had n e v e r  seen X t e b i o z e n ,  h a d  n e v e r  h a n d l e d  I t  as  I t  

was s o l d  by t h e  D u r o v i c  b r o t h e r s ,  b u t  t h a t  h e  was d o i n g  

r e s e a r c h  a l o n g  p a r a l l e l  l i n e s  and he w o u l d  d i s c u s s  h i s  

r e s e a r c h  w i t h  t h e  D u r o v i c s .  And what  t h e y  were  d o i n g  wou ld  

l e a d  t o  t h e  k i n d  o f  d r u g  t h a t  he was t r y i n g  t o  e x t r a c t  f r o m  



t h e  s e r u m  o f  i n n o c u l a t e d  h o r s e s .  The Food  a n d  D r u g  Admin-  

i s t r a t i o n  became i n v o l v e d  i n  t h e  K r e b i o z e n  c a s e  a s  a r e s u l t  

o f  t h e  1962  amendments,  w h i c h  r e q u i r e d  t h a t  a l l  d r u g s  b e  

t e s t e d  f o r  b o t h  s a f e t y  a n d  e f f i c a c y  And r e q u i r e d  t h a t  a l l  

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

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

e x p e r t s  i n  t h e  f i e l d .  The Food and  D r u g  A d m i n i s t r a t i o n  

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

D u r o v i c  b r o t h e r s  t o  w i t n e s s  t h e i r  m a n u f a c t u r i n g  p r a c t i c e s .  

B u t ,  t h e  D u r o v i c  b r o t h e r s  somehow managed t o  e v a d e  t h e i r  

a t t e m p t  and  t h e i r  f i n a l  s t a t e m e n t  t o  F.D.A. was t h a t  t h e y  

w e r e  g o i n g  t o  e n g a g e  o n l y  i n  i n t r a s t a t e  commerce i n  t h e  

s t a t e  o f  I l l i n o i s ,  and  t h a t  t h e r e f o r e  t h e i r  m a t e r i a l  was n o t  

s u b j e c t  t o  t h e  p r o v i s i o n s  o f  t h e  F e d e r a l  Food,  Drug ,  a n d  

C o s m e t i c  A c t .  B u t ,  i n  a  g e s t u r e  o f  c o o p e r a t i o n ,  o n e  o f  t h e  

D u r o v i c  b r o t h e r s  gave  t h e  i n s p e c t o r  a v i a l  o f  a b o u t  1 0  mg. 

o f  c r y s t a l l i n e  m a t e r i a l  and  s a i d  t h i s  i s  K r e b i o z e n .  P r i o r  

t o  t h i s  t i m e ,  t h e r e  h a d  b e e n  some n e g o t i a t i o n s  b e t w e e n  t h e  

D u r o v i c s  and  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h  t o  m o n i t o r  a  

l a r g e  s c a l e  s t u d y  o n  t h e  e f f i c a c y  o f  K r e b i o z e n  i n  human 

p a p u l a t l m s ,  us ing double % I  ank s t u d 1 es. T h e r e  a c t u a l l y  

w e r e  t e s t s ,  I t h i n k ,  b e c a u s e  t h e r e  was a l a r g e  number  o f  

c a s e  h i s t o r i e s  e x a m i n e d  b y  a g r o u p  o f  e x p e r t s  i n  t h e  v i c i -  

n i t y  o f  W a s h i n g t o n .  T h e i r  c o n c l u s i o n ,  I t h i n k ,  was t h a t  

e f f i c a c y  was n o t  d e m o n s t r a t e d .  B u t  t h e  Food  and  D r u g  



A d m i n i s t r a t i o n  was v e r y  much i n t e r e s t e d  i n  t h e  i d e n t i t y  o f  

t h e  m a t e r i a l  handed t o  t h e  i n s p e c t o r  as K r e b i o z e n .  And I 

can r e c a l l  a m e e t i n g  o f  t h e  Food and Drug  R e p r e s e n t a t i v e  and 

t h e  a t t o r n e y  o f  HEW, t h e  g e n e r a l  c o u n s e l  t o  HEW, and t h e  

v a r i o u s  r e s e a r c h  p o s i t i o n s  t o  m u l l  o v e r  what  we had on hand. 

what  we knew a b o u t  K r e b i o z e n  f r o m  t h e  t r a n s a c t i o n s  i n v o l v i n g  

t h e  D u r o v i c s  and t h e  N a t i o n a l  I n s t i t u t e  o f  H e a l t h .  I n , o r d e r  

t o  come up w i t h  an a p p r o a c h  t o  t h e  a n a l y s i s  o f  t h e s e  p r e -  

c i o u s  1 0  mg. The D u r o v i c s  had g i v e n  us a f o r m u l a  based on 

a n a l y s i s  f o r  e l e m e n t s  C24H67 a v e r y  c o m p l i c a t e d  f o r m u l a  

w i t h  h i g h  numbers o f  atoms i n  t h e  m o l e c u l e s .  And t h e y  had a 

b r o c h u r e  w h i c h  was s i m i l a r  i n  appea rance  t o  b r o c h u r e s  p u t  

o u t  by t h e  v a r i o u s  d r u g  houses  f o r  t h e i r  m a t e r i a l s .  I t  had 

a d i s c u s s i o n  o f  t h e  c h e m i s t r y  o f  K reb iozen .  S a i d  i t  was 

s o l u b l e  i n  a  few s o l v e n t s  l i k e  a c e t o  a c e t i c  a c i d ,  e t h y l  

a c e t y l  a c e t a t e ,  b u t  i n s o l u b l e  f n  most  o r g a n i c  s o l v e n t s  and  

w i t h  a v e r y  h i g h  m e l t i n g  p o i n t .  And i t  was encumbant upon 

t h e  Food and Drug  A d m i n i s t r a t i o n  t o  weed o u t  t h o s e  t h i n g s  

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

f a n c i f u l .  What seemed f a n c i f u l  was t h e  c o m p l i c a t e d  m o l e c u -  

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

s o l v e n t s .  The s t u f f  was s o l u a b l e  i n  w a t e r  and one o r g a n i c  

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

v e r y  c l o s e l y  r e l a t e d  t o  i t .  So t h a t  we r e j e c t e d  and t h e  

method o f  p r e p a r a t i o n  we r e j e c t e d ,  b u t  t h e  f a c t  t h a t  t h e  



s t u f f  h a d  a h i g h  m e l t i n g  p o i n t  a n d  t h e  f a c t  t h a t  N I H  h a d  

p r e p a r e d  an i n f r a r e d  s p e c t r u m  o f  t h e  m a t e r i a l .  I f  N I H  h a d  

b e e n  g i v e n  t h e  same m a t e r i a l  a s  FDA d i d ,  t h e n  we c o u l d  s t u d y  

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

w h a t  t h e  c o m p o s i t i o n  o f  t h e  s u b s t a n c e  m i g h t  be. The h i g h  

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

c a t e d  t h a t  t h e  s u b s t a n c e  m i g h t  b e  a n  a m i n o  a c i d .  

Young: T h i s  i s  d e t e c t i v e  work  t o o .  

Banes:  Yes, y e s ,  d e f i n i t e l y  a l l  d e t e c t i v e  work .  And t h e  

D i v i s i o n  o f  D r u g  C h e m i s t r y  t h e n  u n d e r t o o k  t o  e x a m i n e  a l l  o f  

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

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

c r e a t i n - m o n o h y d r a t e  a n d  i t  a p p e a r e d  a s  i f  t h e  s p e c t r u m  ob-  

t a i n e d  b y  t h e  N a t i o n a l  I n s t i t u t e  o f  H e a l t h  was i d e n t i c a l  

w i t h  t h e  s p e c t r u m  o f  c r e a t i n - m o n o h y d r a t e .  So t h a t ,  i f  t h e  

m a t e r i a l  h a n d e d  t o  u s  g a v e  t h e  same s p e c t r u m ,  t h e n  w h a t  t h e y  

h a d  g i v e n  t h e  g o v e r n m e n t  i n  2 i n s t a n c e s  and  r e f e r r e d  t o  a s  

K r e b i o z e n ,  was a c t u a l l y  c r e a t i n - m o n o h y d r a t e .  Now, c r e a t i n  

i s  p r e p a r e d  f r o m  t h e  m u s c l e  t i s s u e  o f  h o r s e s  and  o t h e r  

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

p r e p a r a t i o n  o f  c r e a t i n  -- t o  e x t r a c t  causc le  t i s s u e  and 

c r y s t a l  i z e  o u t  o f  i t  c r e a t i n - m o n o h y d r a t e .  

Young: No i n j e c t i o n  i s  n e c e s s a r y ?  

Banes:  No i n j e c t i o n  i s  n e c e s s a r y .  And i n n o c u l a t i o n  i s n ' t  

n e c e s s a r y .  B u t  h e r e  i s  a s u b s t a n c e  a s s o c i a t e d  w i t h  t h e  



organs  o f  a ho rse .  I t  i s  an amino a c i d  and has a v e r y  h i g h  

me1 t i n g  p o i n t ,  and i t s  c o m p o s i t i o n  i s  v e r y  c l o s e l y  r e l a t e d  

t o  t h e  c o m p o s i t i o n  g i v e n  us, because, i f  you  m u l t i p l y  by 6, 

t h e  s i m p l e  f o r m u l a  f o r  t h e  e l e m e n t a l  c o m p o s i t i o n  o f  c r e a -

t i n - m o n o h y d r a t e ,  and add one o r  s u b t r a c t  one i n  t h o s e  l a r g e  

numbers f o r  t h e  c a r b o n ,  h y d r o g e n  and oxygen, t h e n  y o u  w o u l d  

g e t  a c o r r e s p o n d i n g  f o r m u l a .  So t h a t  i f  we had  a t t e m p t e d  t o  

a n a l y z e  t h e  m a t e r i a l  f o r  t h e  e l e m e n t s ,  we w o u l d  have  f o u n d  

t h a t  t h e  f o r m u l a  a s c r i b e d  t o  t h e  s u b s t a n c e  by  t h e  D e r o v i c  

b r o t h e r s  w o u l d  seem t o  b e  v a l i d .  Such an a n a l y s i s  w o u l d  

have  t a k e n  a l l  o f  t h e  m a t e r i a l  g i v e n  t o  us  and what  we 

wanted  a t  t h i s  p o i n t  was a l a r g e  number o f  i n d e p e n d e n t  t e s t s  

w h i c h  wou ld  i n d i c a t e  w h e t h e r  t h e  s u b s t a n c e  i s  o r  i s  n o t  

c r e a t i n - m o n o h y d r a t e .  So t h a t  b e f o r e  we even opened t h e  

v i a l s  f o r  a n a l y s i s ,  we l a i d  o u t  t h e  t e s t  t h a t  w o u l d  be done 

w i t h  t h e  l a r g e s t  p o s s i b l e  number o f  i n d e p e n d e n t  t e s t s  show-

i n g  what  t h e  m a t e r i a l  i s .  Now among t h e  methods t h a t  r e -

q u i r e  a s m a l l  q u a n t i t y  o f  m a t e r i a l ,  w o u l d  have  been an 

i n f r a r e d  s p e c t r u m  w h i c h  was n e c e s s a r y  i n  any case  t o  d e t e r -  

m ine  w h e t h e r  t h e  s u b s t a n c e  we had was i d e n t i c a l  w i t h  t h e  

s u b s t a n c e  t h a t  was handed t o  NIH, A t  t h a t  t ime  mass s p e c -

t r o s c o p y  was j u s t  coming  i n t o  p l a y .  One o f  t h e  e x p e r t s  i n  

t h e  f i e l d  was P r o f e s s o r  Beaman o f  M I T ,  I t h i n k .  He had one 

o f  t h e  few i n s t r u m e n t s  i n  t h e  c o u n t r y  and h e  was one o f  t h e  

l e a d i n g  e x p o n e n t s  o f  t h a t  app roach  and we asked i f  he wou ld  



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

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

c r y s t a l l i n e  m a t e r i a l s ,  b o t h  f r o m  F o o d  a n d  D r u g  A d m i n i s t r a -  

t i o n  a n d  f r o m  t h e  o u t s i d e .  Our  e x p e r t  was d r a w n  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 .  We d e v i s e d  c h r o m a t o g r a p h i c  m e t h o d s  

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

s t a n c e  i n  t h e  v i a l .  We a p p l i e d  c h e m i c a l  m e t h o d s .  I f  c r e a -

t i n - m o n o h y d r a t e  i s  t r e a t e d  w i t h  h y d r o c h l o r i c  a c i d  a n d  i s  

e v a p o r a t e d  t o  d r y n e s s  i t  i s  c o n v e r t e d  q u a n t a t i v e l y  t o  c r e a -

t e n e n e .  We t h e r e f o r e  d e v i s e d  a m e t h o d ,  u s i n g  s u b - m i l i g r a m  

q u a n t i t i e s ,  e x p e r i m e n t i n g  w i t h  known c r e a t i n - m o n o h y d r a t e  

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

r e s i d u e  b y  means o f  i n f r a r e d  s p e c t r o p h o t o m m e t r y ,  c h r o m o t o -

g r a p h y ,  and  o t h e r  p r o c e d u r e s .  We t h e n  a s s e m b l e d  a l l  o f  t h e  

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

Opened t h e  v i a l ,  and  o u r  e x p e r t  o n  i n f r a r e d  a n a l y s i s  t o o k  

o u t  ( A l m a  H a y d e n )  ( J o n a s  C a r o l  was h e r  s u p e r v i s o r )  m i c r o g r a m  

q u a n t i t i e s  o f  t h e  m a t e r i a l  f r o m  t h e  v i a l ,  p r e p a r e d  a p o t a s -

s i u m  b r o m i d e  b i s q u e ,  t h a t  i s  i n c o r p o r a t e d  t h e  m a t e r i a l  w i t h  

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

i n  t a k i n g  i n f r a r e d  s p e c t r u m .  And d e t e r m i n e d  t h e  i n f a a r e d  

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

known s p e c t r a  o f  c r e a t i n - m o n o h y d r a t e  a n d  t h e  m a t e r i a l  g i v e n  

t o  NIH, a n d  t h e y  m a t c h e d  e x a c t l y .  So t h a t  we w e r e  p f e t t y  

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



h y d r a t e ,  b u t  we wanted t o  make s u r e  b y  t e s t i n g  w i t h  o t h e r  

i n d e p e n d e n t  methods. A l l  o f  t h e s e  methods, t h e  mass spec -

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

c h r o m a t o g r a p h i c  method, c o n v e r s i o n  o f  c r e a t i n e n e  q u a n t i t a -  

t i v e l y  -- a l l  o f  them gave r e s u l t s  w h i c h  were e x a c t l y  l i k e  

t h o s e  i n  t h e  sample handed t o  u s  as  K r e b i o z e n .  We were  

t h e r e f o r e  a b l e  t o  say on t h e  b a s i s  o f  t h e s e  f i n d i n g s ,  and 

s a i d  so i n  c o u r t ,  t h a t  t h e  s u b s t a n c e  g i v e n  t o  u s  a s  

K r e b i o z e n  was a t  l e a s t  99% c r e a t i n - m o n o h y d r a t e .  

Young: Now, t h i s  was such  an I m p o r t a n t  c a s e  t h a t  y o u  were  

a n x i o u s  t o  engage i n  s u p e r e r o g a t i o n ?  

Banes: Yes. 

Young: D i d  M i s s  Hayden p e r f o r m  t h i s  f i r s t  t e s t  i n  t h e  

p r e s e n c e  o f  a l l  t h e  w i t n e s s e s ?  

Banes: Yes, a l l  o f  t h e  e x p e r t s  t h a t  were  t o  do t h e i r  p a r t  

o f  t h e  work were g a t h e r e d  t o g e t h e r  t o  see t h a t  D r .  Hayden 

was o p e n i n g  t h e  s e a l e d  v i a l ,  t h a t  she had t a k e n  a spec imen 

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

work,  and t h a t  she had g i v e n  p o r t i o n s  o f  t h a t  same m a t e r i a l  

t o  them f o r  t h e i r  d e t e r m i n a t i o n s  and f o r  t h e i r  c o m p a r i s o n s  

w j t h  t h e  known sample o f  c redg ja -monohyd ra te .  

Young: I may f i n d  i t  i n  t h e  K r e b i o z e n  r e c o r d s ,  i t  w o u l d  be 

p o s s i b l e  t o  f i n d  a document t h a t  was pe rhaps  s i g n e d  i n  a 

m u l t i p l e  f a s h i o n  by p e o p l e  who were w i t n e s s e s  t o  t h i s ?  

Banes: P o s s i b l y .  



Young: I t  wou ld  seem t o  me t h a t  y o u  wou ld  somewhere have 

t h a t  k i n d  o f  e v i d e n c e .  

P o r t e r :  It w a s  an i m p r e s s i v e  moment anyway, w a s n ' t  i t .  

Banes: Yes, i t  was, b r e a t h t a k i n g .  

Young: Can I ask  a k i n d  o f  s p e c u l a t i v e  q u e s t i o n  - - when y o u  

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

c e r t a i n  f a c t o r  - - c l o s e  t o  t h e  f o r m u l a  t h a t  t h e y  had sup-  

p l i e d  - - what d i d  t h a t  cause y o u  t o  t h i n k ?  That  t h e s e  

p e o p l e  who had i t  knew what t h e y  had, and i n  o r d e r  t o  con-

f u s e  t h e  p o s s i b i l i t i e s  o f  a n a l y s i s ,  b u t  n o n e t h e l e s s ,  make 

t h e  p o s s i b i l i t i e s  o f  a n a l y s i s  show some harmony w i t h  t h e  

t r u t h ,  t h a t  t h e y  had d e l i b e r a t e l y  r a i s e d  t h e  f a c t o r ,  o r  

wou ld  a n o t h e r  i n t e r p r e t a t i o n  be t h a t  t h  y were d e c e i v e d  by  

t h e i r  own c h e m i s t r y ?  O r  d i d  you  p e o p l e  s p e c u l a t e  a b o u t  what  

went on i n  t h e i r  m inds?  D i d  you  t h i n k  t was d e l i b e r a t e  

f r a u d ,  o r  d i d  you  t h i n k  t h e y  m i g h t  have  been g u l l e d  by t h e i r  

own pseudo -sc ience?  

Banes: Our i m p r e s s i o n  was t h a t  t h e  s p o n s o r s  o f  t h i s  d r u g  

knew what t h e y  had i n  hand, and t h a t  t h e y  d i d  p r a c t i c e  

d e c e p t i o n .  Bu t  t h e r e  was a lways  t h e  p o s s i b i l i t y  that . . .  

Young: Tha t  -5  tkc  b u r d e n  o f  t h e  case t h a t  was b r o u g h t  i n  

Chicago.  

Banes: T h a t  was t h e  b u r d e n  o f  t h e  case. T h a t ' s  r i g h t .  

Tha t  t h e r e  was c o n s p i r a c y  t o  d e f r a u d .  You c o u l d n ' t  evade 

t h e  c o n c l u s i o n  t h a t  t h e y  knew what t h e y  had i n  hand because 



t h e y  had g a t h e r e d  t h e  c r e a t i n - m o n o h y d r a t e  f r o m  somewhere. 

They had p r e p a r e d  t h e  m a t e r i a l  i n  hand. 

Young: They had had i t  p r e p a r e d  h a d n ' t  t h e y  by  some o u t f i t  

t h a t  had h o r s e s .  I ve f o r g o t t e n .  

Banes: Yes, i n n o c  u a t e d  ho rses .  I t h i n k  i t  was i n  

I l l i n o i s .  

Young: T h a t ' s  s o r  o f  f u z z y  u n t i l  I r e a d  t h e  r e c o r d .  


P o r t e r :  I n c i d e n t a l l y ,  I i n t e r v i e w e d  R o l a n d  Sherman a f t e r  he 


r e t i r e d .  He came t o  see me. W h i l e  I p r o b a b l y  w o u l d n ' t  have  


s o u g h t  h im  o u t  f o r  an i n t e r v i e w ,  he was t h e r e  and s o  I s a t  


h i m  down and we t a l k e d  a b o u t  K r e b i o z e n .  He d i d  some o f  t h e  


i n v e s t i g a t i o n s .  You do have a copy  o f  t h a t !  


Young: R i g h t .  You m e n t i o n e d  a t  t h e  b e g i n n i n g  t h a t  t h i s  was 


a v e r y  i m p o r t a n t  e p i s o d e .  Was i t  an e p i s o d e  t h a t  t o o k  a  


g r e a t  d e a l  o f  manpower? 


Banes: Yes. It i n v o l v e d  a ' n a l y t i c a l  work i n  d r u g  c h e m i s t r y  


w i t h  abou t  4 o r  5 c h e m i s t s  p a r t i c i p a t i n g  i n  t h e  work.  Be-


cause  i t  was n e c e s s a r y  f o r  us i n  c o m p l e t i n g  t h e  case, n o t  


o n l y  t o  i d e n t i f y  what  p u r p o r t e d  t o  be K r e b i o z e n .  We a l s o  


a n a l y z e d  many samples o f  t h e  s o - c a l l e d  s o l u t i o n  o f  t h e  


a c t i v e  ingredjenf t h a t  was i n j e c t e d  i n t o  t b e  gatjeats. Ye 


were a b l e  t o  a c c u m u l a t e  d i f f e r e n t  b a t c h e s  o f  K r e b i o z e n .  The 


s p o n s o r s  o f  K r e b i o z e n ,  t h e  D u r o v i c  b r o t h e r s ,  i n s i s t e d  t h a t  


we had m issed  t h e  a c t i v e  i n g r e d i e n t  - - t h a t  i t  was t h e  o t h e r  


1% t h a t  we had n o t  a n a l y z e d  f o r  t h a t  was t h e  t r u e  K r e b i o z e n ,  




and t h a t  i t  c o u l d n ' t  be c r e a t i n - m o n o h y d r a t e  because c r e a t i n -  

monohyd ra te  i s n ' t  s o l u a b l e  i n  m i n e r a l  o i l .  T h e i r  i n j e c t i o n  

c o n s i s t e d  o f  K r e b i o z e n  i n  m i n e r a l  o i l .  We a g r e e d  t h a t  

c r e a t i n - m o n o h y d r a t e  i s  n o t  s o l u b l e  i n  m i n e r a l  o i l .  B u t  we 

showed t h a t  i f  c r e a t i n - m o n o h y d r a t e  i n  a m i x t u r e  o f  amy 1  

a l c o h o l  and sodium h y d r o x i d e  i s  h e a t e d  w i t h  m i n e r a  1 o i l ,  

t h e n  c r e a t i n - m o n o h y d r a t e  i s  c o n v e r t e d  t o  a n o t h e r  s u b s t a n c e  

t h a t  goes i n t o  s o l u t i o n  i n  t h e  m i n e r a l  o i l .  And t h a l t  o t h e r  

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

wh i ch  c r e a t i n - m o n o h y d r a t e  i s  f i r s t  d e h y d r a t e d  t o  p r o d u c e  

c r e a t i n e n e ,  and t h e  c r e a t i n e n e  t h e n  undergoes  r e e n c l o s u r e  t o  

p r o d u c e  an n -me thy l  h y d a n t o i n .  

Young: D i d  you  have  m i n e r a l  o i l  t o  a n a l y z e ?  I h e a r d  t h a t  

t h e r e  were a n a l y s e s  o f  K r e b i o z e n  t h a t  showed n o t h i n g  b u t  

m i n e r a l  o i l .  

Banes: Yes, t h e  c o m p o s i t i o n  v a r i e d  f r o m  m i n e r a l  o i l  w i t h o u t  

any a d d i t i v e ,  t h a t  i s  t h e  m i n e r a l  o i l  seemed t o  be i d e n t i c a l  

w i t h  o t h e r  m i n e r a l  o i l s  i n  t h e  m a r k e t p l a c e ,  o r  a t  l e a s t  

d i d n ' t  have d e r i v a t i v e s  o f  c r e a t i n - m o n o h y d r a t e .  The concen-

t r a t i o n  o f  m e t h y l  h y d a n t o i n  v a r i e d  f r o m  b a t c h  t o  b a t c h .  And 

some of t h e  b a t c h e s  had a q u a n t i t y  o f  n - m e t h y l  h y d a n t o i n  

t h a t  c o r r e s p o n d e d  t o  t h e  c o n c e n t r a t i o n  o f  K r e b i o z e n  w e i g h t  

f o r  w e i g h t ,  b u t  was a l l e g e d  t o  be i n  t h e  d rug .  We e x p e r i -  

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

h y d r a t e ,  sod ium h y d r o x i d e ,  amyl a l c o h o l ,  and m i n e r a l  o i l .  



We p roduced  m a t e r i a l s  t h a t  matched some o f  t h o s e  s o l d  as 

K r e b i o z e n .  Me were a b l e  t o  show t h a t  t h e  p r e p a r a t i o n s  t h a t  

c o n t a i n e d  t h e  l a r g e r  q u a n t i t i e s  o f  t h e  n - m e t h y l  h y d a n t o i n  

had l a r g e r  p r o p o r t i o n s  o f  sod ium h y d r o x i d e  and amyl  a l c o h o l .  

Those t h a t  had s m a l l  p r o p o r t i o n s  o f  t h e  h y d a n t o i n ,  had  l o w e r .  

p r o p o r t i o n s  o f  amyl a l c o h o l .  That  t h e  p r o c e s s  o f  p r e p a r a -  

t i o n  gave v a r y i n g  c o m p o s i t i o n s ,  b u t  t h e  samples  t h a t  we had 

c o l l e c t e d  showed a p r o g r e s s i o n  with... T h i s  work r e q u i r e d  

n o t  o n l y  p r e p a r a t i o n  o f  t h e  m a t e r i a l s  b u t ,  o f  c o u r s e ,  deve-

l opmen t  o f  a n a l y t i c a l  methods  - c h r o m a t o g r a p h i c  and spec -  

t r o p h o t o m e t r i c  methods t o  d e m o n s t r a t e  t h a t  we had p r e p a r e d  

such  m i x t u r e s  and c o u l d  a n a l y z e  them q u a n t i t a t i v e l y .  I t 

t o o k  many man y e a r s  and woman y e a r s  o f  work t o  d e t e c t  t h e  

s u b s t a n c e s  i n  m i n e r a l  o i l  and t o  d e v e l o p  q u a n t i t a t i v e  m e t -  

hods t o  d e t e r m i n e  how much o f  t h e s e  e x t r a n e o u s  s u b s t a n c e s  

were p r e s e n t  i n  t h e  m i n e r a l  o i l  samples t h a t  we had c o l -  

l e c t e d  as p u r p o r t e d  t o  be K r e b i o z e n .  

Young: Now, t h e  r e g u l a t o r y  p u r p o s e  o f  t h i s  was, a t  one 

p o i n t  I b e l i e v e  t h a t  t h e y  d i d  a p p l y  f o r  an IND, o r  maybe i t  

was even a n  NDA, I ' m  n o t  sure .  And so y o u  had t o  d e t e r m i n e  

ukctker oc a o t  i t  could be a c c e p t e d ,  a a d  t h a t  d i d n ' t  l a s t  

v e r y  l o n g .  They w i t h d r e w  'it w i t h  t h e  new laws ,  I remember. 

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

case  t h a t  was t r i e d  i n  Ch i cago?  

Banes: Yes. 



Young: D i d  y o u  p e r s o n a l l y  t e s t i f y ?  

Banes :  No, I d i d  n o t .  B e c a u s e  I d i d  n o t  p e r s o n a l l y  d o  t h e  

w o r k .  

Young:  I ' m  s u r e  t h a t  t r a n s c r i p t  e x i s t s  somewhere ,  b u t  I... 

Banes :  I t ' s  a t r e m e n d o u s  t r a n s c r i p t .  I t  was o n e  o f  t h e  

l o n g e s t  c a s e s  e v e r  t r i e d ,  I t h i n k .  I t h i n k  i t ' s  o n  r e c o r d  

a s  t h e  l o n g e s t  c a s e .  So t h e  t r a n s c r i p t  was many v o l u m e s .  

Young: And I g u e s s  t h a t  a f t e r  t h e  c a s e  was u n s u c c e s s f u l ,  

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

c o u r t  o r  s o m e t h i n g .  

Banes :  C o n t e m p t  o f  c o u r t  b e c a u s e  o f  c o l l u s i o n  w i t h  t h e  

d e f e n d e n t .  Ue d i d  n o t  g a i n  a v i c t o r y  i n  t h e  c o u r t r o o m .  The 

v e r d i c t  o f  t h e  j u r y  was t h a t  t h e  d e f e n d e n t s  w e r e  n o t  g u i l t y ,  

b u t  K r e b i o z e n ,  I b e l i e v e  i s  n o  l o n g e r  s o l d  e v e n  i n  t h e  s t a t e  

o f  I l l i n o i s .  So, f r o m  t h a t  s t a n d p o i n t ,  t h e  a c t i o n  was s u c -

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

a f t e r  t h a t .  

P o r t e r :  The D u r o v i c s  r e a l l y  k i n d  o f  d e p a r t e d  f r o m  t h e  

s c e n e ,  d i d n ' t  t h e y .  

Banes :  One w e n t  t o  S w i t z e r l a n d ,  a n d  I t h i n k  t h e  o t h e r  d i e d .  

Young: My m e d i c a l  s c h o o l  dean, whom y o u  may w e l l  know, 

A r t h u r  R i c h a r d s o n ,  me t  A j a x  C a r l s o n  a t  a  c o n v e n t i o n  i n  

A t l a n t i c  C i t y  r i g h t  a t  t h e  v e r y  e n d  o f  h i s  l i f e .  C a r l s o n ' s  

l i f e .  And R i c h a r d s o n  t o l d  me t h a t  o n e  e v e n i n g  t h a t  t h e y  

w e n t  o n  a w a l k  down t h e  b o a r d w a l k  t o g e t h e r  and ,  s i n c e  



C a r l  son had been I v y ' s  p r o f e s s o r ,  R i c h a r d s o n  asked  C a r l  son 

how he e x p l a i n e d  I v y .  And, f i r s t  o f  a l l  C a r l s o n  g r i p p e d  h i s  

c h e s t  and t h e n  he g r i p p e d  h i s  head and as he d i d  so  he s a i d ,  

"Thank God my t r o u b l e  i s  h e r e  i n s t e a d  o f  here. "  And t h a t  

was h i s  e x p l a n a t i o n ,  a t  any r a t e ,  o f  I v y .  The re  i s  a  young  

woman who i s  w r i t i n g  t h e  h i s t o r y  o f  t h e  U n i v e r s i t y  o f  

I l l i n o i s  M e d i c a l  Schoo l  who has j u s t  come upon t h e  

U n i v e r s i t y  o f  I l l i n o i s  p a p e r s  a b o u t  t h e  K r e b i o z e n  case .  

Maybe w e ' l l  g e t  some more l i g h t  a b o u t  t h e  c a s e  f r o m  t h e r e .  

B u t  t h i s  i s  an example o f  how a g r e a t  d e a l  o f  h i g h l y  e x p e r t  

. 

t i m e  goes i n t o  a p r o j e c t  i n  o r d e r  t o  p r o v e  what,  on common 

sense l o g i c ,  i s  s o r t  o f  o b v i o u s  t o  s t a r t  w i t h .  I s n ' t  i t ?  

You had t o  do t h i s .  

Banes: Manpower went i n  t o  r e s o l v i n g  a p r o b l e m  t h a t  s h o u l d  

have  been o b v i o u s .  

Young: Bu t  y o u  say i t  w a s n ' t  o b v i o u s  u n t i l  t h e  manpower 

went  i n t o  i t ?  

P o r t e r :  You worked i n  t h e  Food and  Drug  A d m i n i s t r a t i o n  

u n d e r  q u i t e  a l a r g e  number o f  commiss ione rs .  I wondered if 

y o u  w o u l d  g i v e  us y o u r  i m p r e s s i o n s  o f  them i n  t e r m s  o f  how 

t h e y  o p e r a t e d  and t h e i r  s u p p o r t  o r  l a c k  o f  i t  f o r  y o u r  work 

o r  any o t h e r  t h o u g h t s  a b o u t  them. What k i n d  o f  p e r s o n a l i -  

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

s t a r t  w i t h ?  S t a r t  w i t h  L a r r i c k  o r  whoever  you  want  t o  s t a r t  

w i t h .  T e l l  us what  k i n d  o f  p e o p l e  t h e y  were. 



Banes:  My e x p e r i e n c e  w i t h  t h e  v a r i o u s  c o m m i s s i o n e r s ,  o f  

c o u r s e ,  was d i f f e r e n t  o v e r  t h e  c o u r s e  o f  t i m e .  When I f i r s t  

j o i n e d  t h e  o r g a n i z a t i o n  I was a c h e m i s t  i n  t h e  C h i c a g o  S t a -  

t i o n .  B u t  I was i m p r e s s e d  b y  t h e  f a c t  t h a t  D r .  D u n b a r ,  who 

was t h e n  c o m m i s s i o n e r ,  v i s i t e d  t h e  s t a t i o n s ,  v i s i t e d  C h i c a g o  

a n d  s a t  down w i t h  t h e  f u l l  s t a f f  i n  C h i c a g o ,  t o l d  u s  w h a t  

was g o i n g  on i n  W a s h i n g t o n ,  p e r m i t t e d  u s  t o  a s k  q u e s t i o n s ,  

a n d  a n s w e r e d  them,  I t h o u g h t ,  i n  a f r a n k  manner .  I c o n -

t r a s t e d  t h a t  a t t i t u d e  w i t h  t h e  a t t i t u d e  o f  t h e  commissioners 

who h a d  come i n  f r o m  o u t s i d e  t h e  agency ,  a f t e r  L a r r i c k  d i e d  

a n d  a f t e r  Goddar,d. And h a d  t h e  f e e l i n g  t h a t  t h e r e  was l e s s  

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

f i e l d  a n d  h e a d q u a r t e r s ,  a s  b e t w e e n  t h e  newcomers  i n t o  t h e  

Food  a n d  D r u g  A d m i n i s t r a t i o n  a n d  t h o s e  who had  b e e n  a l a r g e  

p a r t  o f  i t s  h i s t o r y .  O f  c o u r s e  t h e r e  a r e  r e a s o n s  f o r  t h i s  

k i n d  o f  change.  The Food  a n d  D r u g  A d m i n i s t r a t i o n  h a s  become 

a much l a r g e r  a g e n c y  t h a n  i t  was i n  t h o s e  days .  I n  t h o s e  

d a y s  t h e r e  w e r e  p e r h a p s  a t h o u s a n d  o r  s o  - - i t  d i p p e d  b e l o w  

d u r i n g  t h e  war ,  I t h i n k ,  o r  s h o r t l y  a f t e r  t h e  war.  B u t  i t  

was i n  t h e  v i c i n i t y  o f  a t h o u s a n d  o r  so. You h a v e  t o  

c o n t r a s t  t h a t  w i t h  t h e  Agency as i t  now e x i s t s .  I t ' s  

p r o b a b l y  i m p o s s i b l e  f o r  t h e  C o m m i s s i o n e r  o f  t h e  F o o d  a n d  

D r u g  t o  o p e r a t e  l i k e  t h i s .  As a g e n e r a l  s t a t e m e n t ,  I t h i n k  

t h a t  t h o s e  c o m m i s s i o n e r s  who r o s e  t h r o u g h  t h e  r a n k s  had  a 

b e t t e r  f e e l  f o r  t h e  p r o b l e m s  o f  t h e  Food  and  D r u g  



A d m i n i s t r a t i o n  and how t o  go a b o u t  r e s o l v i n g  them t h a n  t h o s e  

who have come i n  f rom t h e  o u t s i d e  and have  s e r v e d  j u s t  a 

s h o r t  p e r i o d  o f  t i m e .  I t ' s  d i f f i c u l t  t o  e n t e r  a  new k i n d  o f  

a c t i v i t y  and become a c c l i m a t e d .  Opera te  f r o m  t h e  v e r y  be -  

g i n n i n g  as a p e r s o n  who has  g o t t e n  t r a i n i n g  o v e r  a p e r i o d  o f  

t h r e e  decades o r  so and has  seen t h e  p r o b l e m s  f r o m  d i f f e r e n t  

a s p e c t s  as t h e y  have  r i s e n  i n  t h e i r  c a r e e r s .  So t h a t  by  t h e  

t i m e  t h a t  t h e y  a r e  a p p o i n t e d  Commiss ioner ,  f t ' s  s i m p l y  a 

m a t t e r  o f  c o n t i n u i n g  t o  do what  y o u  have  done t o  a l e s s e r  

deg ree  i n  t h e  p a s t .  So t h a t ,  w i t h o u t  g o i n g  i n t o  i n d i v i d u a l  

p e r s o n a l i t i e s ,  I t h i n k  t h a t  t h e r e  has  been a  d i m i n u t i o n  i n  

t h e  i n s i g h t s  o f  t h e  Commiss ioner ,  and  I t h i n k  t h a t  t h o s e  who 

say  t h a t  as soon as t h e y  become t r a i n e d  so  t h a t  t h e y  a r e  

b e g i n n i n g  t o  see what  t h e  p r o b l e m s  a r e ,  t h e y  l e a v e .  I t h i n k  

t h a t  k i n d  o f  s t a t e m e n t  has some v a l i d i t y .  

P o r t e r :  We l l ,  i s n ' t  i t  a l s o  t r u e  t h a t  t h e  p o l i t i c a l  c o n -

s i d e r a t i o n s  were p r e t t y  m i n i m a l  u n d e r  say Dunbar and 

L a r r i c k .  O f  c o u r s e  p o s s i b l y  t h e r e  were p o l i t i c a l  p r e s s u r e s  

on them t h a t  you  and I o u t  i n  t h e  f i e l d  d i d n ' t  r e a l i z e .  

B u t  i t  j u s t  seems l i k e  t h e r e  were much l e s s  t h a n  now. 

&nest 1 think tbore have  been p o l jtical p r e s s u r e s  t h r o u g h -  

o u t  t h e  h i s t o r y  o f  t h e  Food a n d  Drug  A d m i n i s t r a t i o n .  The 

q u e s t i o n  i s  how have  t h e y  been met'. Have t h e y  been r e -

s i s t e d ?  What i s  t h e  r e a c t i o n  o f  t h e  Commiss ioner?  B e f o r e  

t h e  a r r i v a l  o f  Commiss ioner  Goddard, t h e  FDA h i g h  b r a s s  was 



p r o m o t e d  t h r o u g h  t h e  r a n k s .  And t h e r e  was l e s s  o f  a f e e l i n g  

t h a t  p o l i t i c a l  a t t a c h m e n t s  w e r e  i n v o l v e d .  Whereas G o d d a r d  

was a p p o i n t e d  b y  a ~ e m o c r a t i c  p r e s i d e n t ,  a n d  t h e r e  was t h e  

f e e l i n g  t h a t  h e  was a p a r t  o f  t h e  D e m o c r a t i c  a d m i n i s t r a t i o n .  

I n  t h e  t i m e  o f  a p p o i n t m e n t s  f r o m  w i t h i n ,  t h e  f e e l i n g  was 

t h a t  t h e  C o m m i s s i o n e r  r e m a i n s  a t  t h e  h e l m  n o  m a t t e r  w h a t  

k i n d  o f  a d m i n i s t r a t i o n .  He h o l d s  t h e  p o w e r  w h e t h e r  a 

R e p u b l i c a n  o r  D e m o c r a t i c  a d m i n i s t r a t i o n  - - t h e  C o m m i s s i o n e r  

r e m a i n e d  unchanged .  B u t  s i n c e  G o d d a r d ' s  t i m e ,  t h e  Commis- 

s i o n e r  h a s  b e e n  e x p e c t e d  t o  t u r n  i n  h i s  r e s i g n a t i o n  when 

a d m i n i s t r a t i o n s  change.  C o n s e q u e n t l y ,  t h e r e  seems t o  b e  a 

p o l i t i c a l  c o n n e c t i o n  b e t w e e n  t h e  h e a d  o f  t h e  Food a n d  D r u g  

A d m i n i s t r a t i o n  and  t h e  C h i e f  E x e c u t i v e .  And, o n  t h a t  b a s i s ,  

i t  w o u l d  seem t h a t  t h e r e  i s  a p o l i t i c a l  t i n g e  t o  FDA a c t i -  

v i t i e s .  A l t h o u g h  I d o  t h i n k  t h a t  t h e  m a j o r  p o l i c i e s  o f  FDA 

h a v e  r e m a i n e d  t h e  same r e g a r d l e s s  o f  who h a s  b e e n  

a p p o i n t e d .  

Young: T h e r e  h a s  a l m o s t  b e e n  m o r e  a d v e r s a r i a l  r e l a t i o n s h i p  

w i t h  t h e  C o n g r e s s ,  i t  seems t o  me, i n  t h e  l a s t  20  y e a 8 r s  t h a n  

t h e r e  e v e r  was up t o  t h a t  p o i n t .  T h e r e  were ,  i n  t h e  ' 2 0 s ,  

sniper b i l l s  i~ which Congressmen f o u g h t  t o  ge t  bills 

t h r o u g h  t h a t  w o u l d  h a v e  e n d e d  t h e  t e c h n i q u e  o f  t h e  m u l t i p l e  

s e i z u r e ,  w h i c h  h a d  b e e n  d e v e l o p e d  i n  t h e  l a t e  t e e n s  a6 a n  

e f f e c t i v e  way o f  b r i n g i n g  s o m e t h i n g  t o  a h a l t  r a t h e r  

q u i c k l y .  And t h i s  u p s e t  c o n s t i t u e n t s  a n d  so  a l o t  o f  r i p p e r  



b i l l s  were p u t  i n t o  Congress b u t  Id o n ' t  r e a l l y  b e l i e v e  t h a t  

anybody t h o u g h t  t h e y  wou ld  pass. They were t roub lesome,  b u t  

n o t  t h r e a t e n i n g ,  I guess. B u t  however  much good t h e  1 9 6 2  

l a w  may have been, i t  a r o s e  o u t  o f  a p e r i o d  o f  c r i t i c i s m  o f  

t h e  way t h i n g s  were happen ing .  Some o f  w h i c h  may w e l l  have  

been j u s t i f i e d .  I t  seems t o  me a t  a n y  r a t e ,  was a p e r i o d  o f  

t remendous  r a p i d  change i n  b o t h  p r e s c r i p t i o n  d r u g s  and i n  

f o o d  a d d i t i v e s  and c h e m i s t r y  g e n e r a l l y .  So t h a t  maybe a new 

k i n d  o f  e n f o r c e m e n t  t h a t  t h i s  l a w  d i d  b r i n g  i n  was needed, 

b u t  w h a t e v e r  t h a t  may be, i t  was a s o r t  o f  C o n g r e s s i o n a l  

c r i t i q u e  t h a t  s e t  a p r e c e d e n t  and has  l e d  v e r y  o f t e n  t o  

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

Congress  and t h e  Agency, w h i c h  have  been u n l i k e  t h e  p r e v i o u s  

p e r i o d  and o c c u p i e d  a g r e a t  d e a l  more o f  t h e  Commiss ione r ' s  

and h i g h  l e v e l  b r a s s ' s  t i m e .  D i d  y o u  t e s t i f y  b e f o r e  

C o n g r e s s i o n a l  c o m m i t t e e s  v e r y  o f t e n ?  

Banes: I t e s t i f i e d  b e f o r e  C o n g r e s s i o n a l  Commit tees,  b u t  n o t  

v e r y  o f t e n .  

Young: Were t h e s e  c i r c u m s t a n c e s  i n  w h i c h  a p r o b l e m  had 

a r i s e n  o r  were t h e s e  c i r c u m s t a n c e s  o f  t h e  no rma l  r o u t i n e  o f  

b u s i n e s s ?  

Banes: These were i n s t a n c e s , w h e r e  p r o b l e m s  had  deve loped .  

Young: L i k e  what? 

Banes: I r r a d i a t i o n  o f  f o o d  t o  p r e s e r v e  t h e  e d i b l e s  f o r  u s e  

i n  t h e  armed f o r c e s .  The Depar tmen t  o f  D e f e n s e  had e n t e r e d  



f o o d  a d d i t i v e  p e t i t i o n s  w i t h  t h e  F o o d  a n d  D r u g  A d m i n i s t r a -  

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

s u b s t a n c e s  t o  k i l l  o f f  m i c r o - o r g a n i s m s  and  s o  e x t e n d  t h e  

l i f e t i m e  o f  t h e  food .  The d a t a  a c c o m p a n y i n g  t h e  p e t i t i o n s  

seemed t o  i n d i c a t e  t h a t  t h e  i r r a d i a t i o n  p r o c e s s  was b o t h  

s a f e  a n d  e f f e c t i v e ,  b u t  t h e r e  w e r e  a f t e r t h o u g h t s  t h a t  d e v e -

l o p e d  i n  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n .  Upon e x a m i n i n g  

s a m p l e s ,  i t  a p p e a r e d  a s  i f  t h e r e  m i g h t  b e  r e s i d u a l  r a d i o -

a c t i v i t y  i n  t h e  t i s s u e s  o f  p o r k  a n d  b e e f .  And a C o n g r e s -

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

D e p a r t m e n t  o f  D e f e n s e  a r g u e d  t h a t  t h e i r  d a t a  showed t h a t  

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

n e c e s s a r y  t h a t  r e p r e s e n t a t i v e s  o f  b o t h  t h e  D e p a r t m e n t  o f  

D e f e n s e  a n d  t h e  Food  a n d  D r u g  A d m i n i s t r a t i o n  t e s t i f y .  I was 

A s s o c i a t e  C o m m i s s i o n e r  f o r  S c i e n c e  a t  t h a t  t i m e  and,  a f t e r  

b r i e f i n g  b y  t h e  s c i e n t i s t s ,  I t e s t i f i e d  b e f o r e  t h e  C o m m i t t e e  

c h a i r e d  b y  S e n a t o r  H r u s k a  o f  N e b r a s k a .  

Young: T h i s  was a n  i s s u e  o f  a v o i d i n g  a p r o b l e m  t h a t  l a y  i n  

t h e  f u t u r e .  

Banes :  Yes. 

Young: And i t  was a l i t t l e  b i t  d i f f e r e n t  f r o m  the r e c e n t  

b a b y  f o o d  h e a r i n g s  o r  s o m e t h i n g  w h e r e  one s o m e t i m e s  g e t s  t h e  

i d e a  t h a t  C o n g r e s s  i s  m a k i n g  m o r e  o f  a  t e e n y  h a z a r d  t h a n  t h e  

f a c t s  w a r r a n t .  K i n d  o f  u s i n g  FDA a s  a w h i p p i n g  b o y  f o r  

p o l i t i c a l  p u r p o s e s ,  a s  i t  m i g h t  be  i n  some c a s e s  i n t e r -



p r e t e d .  And I t r u l y  t h i n k  t h e r e ' s  been a good d e a l  more o f  

t h i s  i n  t h e  l a s t  2 0  y e a r s  t h a n  t h e r e  was i n  t h e  f i r s t  50  

y e a r s  o f  t h e  agency ' s  h i s t o r y .  

Banes: We l l ,  I a g r e e  t h a t  f n  t h e  y e a r s  be tween  1939 a n d  

1960, so  f a r  as I c a n  t e l l ,  t h e r e  was f a r  l e s s  o f  summoning 

t h e  Commiss ioner  t o  t h e  H i l l  w i t h  h i s  a s s o c i a t e s  and g r i l l -  

i n g  them on v a r i o u s  a s p e c t s  o f  FDA a c t i v i t y .  The Congress  

has seen i n  FDA an agency t h a t  i s  o f  some i n t e r e s t  and  

s i g n i f i c a n c e  and has t a k e n  a l a r g e r  hand i n  r e v j e w i n g  t h e  

o p e r a t i o n s  o f  t h e  Food and  Drug  A d m i n i s t r a t i o n .  

Young: T h i s  may w e l l  r e p r e s e n t  t h e  i m p o r t a n c e  o f  FDA 

because o f  t h e  g r e a t e r  b r e a d t h  and t h e  need f o r  r e g u l a t i o n  

t h a n  was t r u e  e a r l i e r .  I d i d n ' t  mean t o  p u t  a l l  t h e  onus on 

Congress, t h e r e  may be l o t s  o f  r e a s o n s  f o r  t h i s  h a v i n g  hap-  

pened. Bu t  i t  does seem t o  me t h a t ,  b e g i n n i n g  w i t h  K e f a u v e r  

t h a t  t h e  h e a d l i n e s  i n  many ways have  t u r n e d  t o  FDA i n  a  way 

t h a t  t h e y  d i d n ' t  i n  t h e  who le  p e r i o d  f r o m  U i l e y ' s  r e t i r e m e n t  

i n  1912  u n t i l  S e n a t o r  K e f a u v e r  opened h i s  h e a r i n g s  i n  t h e  

l a s t  week o f  1959. 

Banes: I t h i n k  t h a t  i s  t h e  case. We r a r e l y  appea red  i n  t h e  

news i n  t h e  e a r l y  days  o f  my work i n  FDA. I n  '62, and many 

t i m e s  a f t e r w a r d ,  t h e r e  has been i n s i s t e n t  r e f e r e n c e s  t o  FDA 

i n  t h e  p r e s s  and i n  Congress. 

Young: R i g h t .  1 remember somebody s a y i n g  t h a t ,  d u r i n g  a l l  

t h o s e  5 y e a r s  i n  w h i c h  t h e  e f f o r t  was g o i n g  on i n  Congress 



t h a t  l e d  t o  t h e  1938 law,  t h a t  t h a t  t u s s l e  made t h e  f r o n t  

page o f  t h e  New York Times o n l y  once, and t h a t  was when 

t h e r e  was a d i s t u r b a n c e  I n  t h e  g a l l e r y .  So i t  d i d  become a 

d i f f e r e n t  p e r i o d .  

P o r t e r :  Do y o u  have  any more q u e s t i o n s ?  

Young: I c a n ' t  t h i n k  o f  a n y t h i n g  r i g h t  now. Are  t h e r e  any  

t h i n g s  g o i n g  t h r o u g h  y o u r  m ind  t h a t  y o u ' d  l i k e  t o  say  a b o u t  

t h e  h i s t o r y  y o u  l i v e d  t h r o u g h  t h a t  m i g h t  h e l p  us  i n t e r p r e t ?  

P o r t e r :  O r  o p i n i o n s  o r  a d v i c e  o r  a n y t h i n g ?  Whatever  y o u  

want  t o  say. Because we a r e  g a t h e r i n g  t h i s  n o t  o n l y  f o r  

h i s t o r y ,  b u t  h o p e f u l l y  t o  g e t  some t r a i n i n g  v a l u e  o u t  o f  i t  

too .  

Banes: We l l ,  I t h i n k  t h e  Food and Drug  Adm n i s t r a t i o n  i s  a 

n e c e s s a r y  agency and a v e r y  i m p o r t a n t  one as  has been r e c o g -  

n i z e d .  M y  e x p e r i e n c e  i n  t h e  Food and Drug  A d m i n i s t r a t i o n  

was c e r t a i n l y  s t i m u l a t  i n g  and w o r t h w h i l e .  I t h i n k  t h a t  mos t  

o f  t h e  p e o p l e  who work i n  t h e  Food and Drug  A d m i n i s t ~ r a t i o n  

wou ld  have s a i d  e x a c t l y  t h e  same t h i n g ,  d u r i n g  t h e  p e r i o d  

when I was t h e r e .  The re  was a f e e l i n g  t h a t  t h e  work we were 

d o i n g  w a s  i m p o r t a n t .  That  i t  was w o r t h w h i l e ,  t h a t  we were 

i n  an a c t i v i t y  t h a t  w a s  o f  consequence, was i n d i s p e n s i b l e .  

P o r t e r :  We were p r o u d  o f  o u r s e l v e s .  

Young: Yes, y o u  f e l t  w o r t h y  because you  were u s i n g  y o u r  

t a l e n t s  i n  t h e  p u b l i c  w e l f a r e .  

Banes: E x a c t l y .  I ' m  n o t  s u r e  t h a t  f e e l i n g  i s  as w ide -

sp read  now. 



P o r t e r :  P a r t  o f  i t  i s  p r o b a b l y  more t y p i c a l  o f  t h e  w o r l d  a t  

l a r g e  t o o ,  I t h i n k ,  somehow. 

Young: One went  i n t o  i t  -- i t  was t h e  t r a d i t i o n  t o  go i n t o  

i t  t h i n k i n g  one wou ld  s t i c k  w i t h  i t  f o r  a  l o n g  s t r e t c h  o f  

t i m e .  One c o m m i t t e d  o n e s e l f  t o  t h e  t h i n g .  

Banes: Tha t  was t r u e  o f  t h e  agency  f r o m  t h e  t o p  a l l  t h e  way 

down t o  t h e  l o w e s t  r a n k s ,  f r o m  t h e  Commiss ioner  downward. 

We had t h e  f e e l i n g  t h a t  we were i n s u l a t e d  f r o m  p o l i t i c a l  

c u r r e n t s  and were encou raged  t o  do o u r  b e s t .  

Young: 00 you  t h i n k  t h a t  t h e  Hen ry  Welch case  was a s i g n i -

f i c a n t  i n c i d e n t  i n  a s o r t  o f  change t h e r e ?  I ' m  n o t  su re ,  

t h e r e  n e v e r  was a n y t h i n g  b r o u g h t  i n  t h e  way o f  a t r i a l  

a g a i n s t  h im, b u t  c e r t a i n l y  t h e  C o n g r e s s i o n a l  c o m m i t t e e s  made 

much o f  t h o s e  c i r c u m s t a n c e s  and c e r t a i n l y  t h e r e  was much 

d i s i l l u s i o n m e n t  t h a t  I m y s e l f  f o u n d  a b o u t  t h a t  i n  t a l k i n g  

w i t h  h i g h  l e v e l  p e o p l e  w i t h i n  t h e  agency i t s e l f .  Because 

one o f  t h e  e a r l y  t h i n g s  t h a t  went  w i t h  a l l  t h a t  y o u  were 

s a y i n g  - - t h e  l o y a l t y  t o  t h e  Agency and so  f o r t h  - - was 

v i r t u a l l y  u t t e r  i n t e g r i t y .  And t h i s  case  a t  l e a s t  r a i s e d  

q u e s t i o n s  a b o u t  t h a t .  You were c l o s e  t o  t h a t .  Do y o u  

i f l terpwt t h a t  as a mighty Cectet  itl a k i d  af gcewing 

s k e p t i c i s m ?  

Banes: I d o n ' t  t h i n k  i t  was a  m a j o r  f a c t o r ,  a l t h o u g h  i t  was 

t h e  f i r s t  i n s t a n c e  t h a t  I c o u l d  r e c a l l  o f  - - t h e  f i r s t  

i n s t a n c e  i m p u n i n g  t h e  i n t e g r i t y  o f  t h e  Food and Drug  Admin- 



i s t r a t i o n .  So i t  d i d  have some e f f e c t .  I ' m  n o t  s u r e  i t  was 

a  m a j o r  f a c t o r .  

Young: The k i n d s  o f  t h i n g s  w e ' r e  t a l k i n g  abou t ,  i n  a 

b r o a d e r  sense, w o u l d  have  happened anyhow. Bu t  I remember I 

w a s  t h e r e  and, i n  t h e  a f t e r m a t h ,  i n  a sense, e v e r y b o d y ' s  

i n t e g r i t y  w a s  somewhat q u e s t i o n e d  because e v e r y b o d y  w a s  

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

wh ich ,  had a lways  been t a k e n  f o r  g r a n t e d  b e f o r e ,  were so  

p r o p e r  t h a t  n o t h i n g  needed t o  be r a i s e d .  And I c e r t a i n l y  

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

need, on t h e  p a r t  o f  eve rybody ,  t o  come f o r w a r d  and say what 

s t o c k  y o u  owned and a l l  t h a t  k i n d  o f  t h i n g .  So t h a t  i t  d i d  

have  a s o r t  o f  r u f f l i n g  e f f e c t  i n s i d e  t h e  Agency t h a t  I 

observed .  And i t  made t h e  k i n d  o f  c r i t i c i s m s  t h a t  were com-

i n g  about  d r u g  companies and w h e t h e r  FDA was r e a l l y  t o u g h  

enough Opon them t h a t  t h e  K e f a u v e r  h e a r i n g s  d i d  p r e s e n t .  It 

gave a k i n d  o f  c r e d i b i l i t y  t h a t  w o u l d n ' t  o t h e r w i s e  have been 

t h e r e  t o  some o f  t h o s e  a s s e r t i o n s ,  i t  seemed t o  me. I d o n ' t  

mean a c r e d i b i l i t y  t o  them, b u t  a  p l a u s i b i l i t y  i n  t h e  a u d i -  

e n c e ' s  mind t h a t  c h a r g e s  l i k e  t h a t  were made. So I f e l t  

t h a t  t ha t  was t ) r e  w o r s t  bad luck fo r  the Agency t o  have t h a t  

k i n d  o f  t h i n g  happen r i g h t  a t  o nt h e  t i m e  when ~ r i t i c i s ~ m s  

o t h e r  f r o n t s  were b e g i n n i n g  t o  be made. B u t ,  h e r e  I ' m  

t a l k i n g  i n s t e a d  o f  you. 

Banes: We l l ,  I agree .  I was amazed when t h e r e  was an 

o u t b u r s t  o f  c r i t i c i s m  o f  t h e  Food and Drug  A d m i n i s t r a t i o n .  



It was a t  a  t i m e  when M r .  L a r r i c k  was asked t o  r e p o r t ,  I 

t h i n k ,  on t h e  t h a T i d o m i d e  a f f a i r ,  and we were t h e  o n l y  m a j o r  

c o u n t r y  where a  d i s a s t e r  o f  l a r g e  p r o p o r t i o n s  was f e n d e d  o f f  

because we n e v e r  a p p r o v e d  t h e  d r u g  a p p l i a t i o n  f o r  t h a l i d o -  

mide.  I t h o u g h t  t h a t  t h e  Congress  w o u l d  b e  o u t s p o k e n  i n  

t h e i r  p r a i s e  o f  what  we had  done. The re  were  v e r y  h a r s h  

c r i t i c i s m s  l e v e l e d  a t  Commiss ioner  L a r r i c k  a t  t h a t  t i m e  by  

S e n a t o r  Ke fauve r  and  I t h i n k  a l s o  by S e n a t o r  Douglas.  

Young: E x a c t l y .  I had a f e e l i n g  t h a t  t h e s e  o t h e r  c i r c u m -  

s t a n c e s  p l a y e d  t h e i r  p a r t  t h e r e  and s o r t  o f  changed t h e  

temper .  And t h a t  i t  was a sad c o i n c i d e n c e  and m i s f o r t u n e .  

Banes: I n  o r d e r  t o  c a r r y  f o r w a r d  i t s  r e s e a r c h  and t h e  

a n a l y s i s  o f  d r u g s  and e s t a b l i s h i n g  a n a l y t i c a l  methods  and 

s t a n d a r d s ,  t h e  Food a n d  Drug  A d m i n i s t r a t f o n  needs  t h e  same 

l e v e l  o f  competence and s c i e n t i f i c  a b i l i t y ,  and t h e  same 

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

anywhere e l s e .  They must  keep up w i t h  s c i e n c e  as i t  deve-

l o p s .  I t  must b e  a b l e  t o  c a r r y  on a  d i a l o g u e  w i t h  s c i e n -  

t i s t s  o u t s i d e  t h e  government  a t  t h e i r  own l e v e l .  F o r  t h e  

p u r p o s e s  o f  d r u g  a n a l y s i s  and d r u g  r e g u l a t i o n ,  I t h i n k  t h a t  

kind e f  a b i l i t y  has been seca& by t f fc  food rfd Qrtrg 

A d m i n i s t r a t i o n .  I hope t h a t  we can  c o n t i n u e  t o  m a i n t a i n  

t h a t .  

Young: Was t h a t  s e c u r e d  i n  some measure by a t t e n d a n c e  o f  

s c i e n t i  f i c  c o n f e r e n c e s ?  



Banes: Our s c i e n t i s t s  w e r e  p e r m i t t e d  t o  t r a v e l  t o  

s c i e n t i f i c  m e e t i n g s .  

(We c o m p l e t e d  a t a p e  a t  t h i s  p o i n t  and d e c i d e d  t o  t e r m i n a t e  

t h e  i n t e r v i e w .  T h i s  d i d  n o t  g i v e  me an oppsor tun i ty  t o  

r e c o r d  o u r  t h a n k s  t o  D r .  Banes,  whose c o o p e r a t i o n  i s  g r e a t l y  

a p p r e c i a t e d  - P o r t e r . )  





THIRTY-NINE YEARS OF CHANGE A S  SEEN FROM WITHIN THE F.D.A. 


By Jonas C a r o l  

When John Windheuser  c a l l e d  and asked me t o  be t h e  

a f t e r  d i n n e r  speake r  f o r  t h i s  m e e t i n g ,  Iwondered what I 

c o u l d  say  t h a t  w o u l d  b e  i m p o r t a n t  enough f o r  t h e  o c c a s i o n .  

S i n c e  t h e  d a t e  was t h e n  f o u r  months i n  t h e  f u t u r e ,  i t  was 

easy  t o  say ' y e s . "  Now I f e e l  l i k e  L i n u s  i n  a Peanuts  Car-  

t o o n ,  when he was v o l u n t e e r e d  a g a i n s t  h i s  w i l l  t o  s i n g  

" F r e r e  Jacque"  a t  a C h r i s t m a s  P a r t y .  He k e p t  h o p i n g  t h a t  

some th ing  w o u l d  happen t o  save  him. Bu t  n o t h i n g  d i d .  

F i n a l l y  t h e  f a t e f u l  day  a r r i v e s ,  and Lucy  i s  shown d r a g g i n g  

h i m  t o  s c h o o l ,  w h i l e  C h a r l i e  Brown s h o u t s  a f i n a l  encou r -

agement:  "Good Luck !  You may b r e a k  a l e g  on t h e  way." 

Bu t  I d i d n ' t .  

S e r i o u s l y ,  I c o n s i d e r  i t  q u i t e  an hono r  t o  add ress  y o u  

t o n i g h t ,  s i n c e  I have been a s s o c i a t e d  w i t h  many o f  y o u  f o r  

a l o n g  t i m e .  I have g i v e n  a l o t  o f  t h o u g h t  t o  what I c o u l d  

say t h a t  m i g h t  be o f  i n t e r e s t ,  and w o u l d  a l s o  f i t  t h e  theme 

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

the changes, b o t h  scientif jc and administrative, that have 

o c c u r r e d  i n  t h e  F.D.A. d u r i n g  t h e  l a s t  t h i r t y - n i n e  y e a r s  i n  

m a t t e r s  r e l a t i n g  t o  d r u g s .  My v iew ,  as seen from t h e  

i n s i d e ,  w i l l  o f  n e c e s s i t y  b e  a n a r r o w  one and w i l l  seem 

a l m o s t  a u t o - b i o g r a p h i c a l .  S i n c e  I have no i n t e n t i o n  o f  

k e e p i n g  y o u  h e r e  a l l  n i g h t ,  i t  w i l l  have  t o  b e  q u i t e  

s k e t c h y .  I w o u l d  a l s o  l i k e  t o  r e l a t e  a few i n c i d e n t s  



c o n n e c t e d  w i t h  c o u r t  cases  i n  w h i c h  I was a  w i t n e s s  f o r  t h e  

Government. 

To s t a r t  a t  t h e  b e g i n n i n g ,  I was o f f e r e d  a p o s i t i o n  as 

an a n a l y t i c a l  c h e m i s t  i n  t h e  F.D.A. a f t e r  r e c e i v i n g  my M.S. 

i n  c h e m i s t r y  i n  1930. A l t h o u g h  I t h o u g h t  t h a t  a n a l y t i c a l  

c h e m i s t r y  was a b o u t  as  l o w  as y o u  c o u l d  go s c i e n t i f i c a l l y  

speak ing ,  t h e  d e p r e s s i o n  was b e g i n n i n g ,  j o b s  were  v e r y  

s c a r c e ,  and $2,000 a  y e a r  l o o k e d  l i k e  a  l o t  o f  money, so I 

accep ted .  I was a s s i g n e d  t o  t h e  Ch icago  S t a t i o n  and 

r e p o r t e d  f o r  d u t y  o n  J u l y  2, 2930 and was d u l y  sworn  i n  as  

a  government  employee. To my d ismay,  t h e  l a b o r a t o r i e s  were 

b o t h  a n c i e n t  and d i s m a l ,  and I remember v i v i d l y  t h i n k i n g ,  

"1'11 o n l y  s t a y  h e r e  l o n g  enough t o  f i n d  a n o t h e r  j o b . "  The 

work ,  however ,  p r o v e d  t o  b e  much more i n t e r e s t i n g  t h a n  t h e  

s u r r o u n d i n g s .  Iwas soon a l l o w e d  t o  spend most  o f  my t i m e  

on t h e  a n a l y s i s  o f  d r u g s ,  and f o u n d  t h i s  t o  b e  u n e x p e c t e d l y  

c h a l l e n g i n g .  

L e t  us  c o n t r a s t  b r i e f l y  t h e  F.D.A. o f  1930 w i t h  t h e  

p r e s e n t  o r g a n i z a t i o n .  Then, i t  was composed o f  a b o u t  800  

employees--now i t  has  grown t o  o v e r  4,500. I t s  annua l  

b u d g e t  has made a  t remendous  g r o w t h  f r o m  a b o u t  $3,000,000 

t o  o v e r  $70,000,000. I n  a n o t h e r  a r e a ,  t h e r e  has  a l s o  been 

a  r e m a r k a b l e  change. When I e n t e r e d  t h e  s e r v i c e ,  f e w  

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

i n  t h e  p a p e r s  o r  on t h e  r a d i o .  T.V., o f  c o u r s e ,  was s t i l l  

i n  t h e  f u t u r e .  As y o u  a l l  know, h a r d l y  a  day  passes  now, 

w i t h o u t  l a r g e  c o v e r a g e  o f  m a t t e r s  r e l a t i n g  t o  t h e  F.D.A.-- 



much o f  i t  u n f o r t u n a t e l y  h a r d l y  c o m p l i m e n t a r y .  THAT i s  t h e  

f a t e  O f  a r e g u l a t o r y  agency. We, i n s i d e ,  o f t e n  remarked 

t h a t  i f  we seemed easy  o n  INDUSTRY, consumer g roups  and 

some i n  c o n g r e s s  comp la ined .  I f  we seemed H A R D  on i n d u s -

t r y ,  i n d u s t r y  and o t h e r s  i n  c o n g r e s s  comp la ined ,  and i f  we 

s t e e r e d  a  m i d d l e  c o u r s e .  e v e r y o n e  comp la ined .  

Bu t  t o  g e t  back  t o  t h e  F.D.A. o f  1930. A c t u a l l y  i t  was 

t h e n  t h e  Food, Drug, and I n s e c t i c i d e  Agency i n  t h e  D e p a r t -  

ment o f  A g r i c u l t u r e .  It was a c l o s e - k n i t  o r g a n i z a t i o n  i n  

wh i ch  e v e r y o n e  seemed t o  know e v e r y o n e  e l s e .  T h i s  was n o t  

t o o  s u r p r i s i n g ,  s i n c e  many had been i n  t h e  o r g a n i z a t i o n  

f rom i t s  b e g i n n i n g  i n  1907. To me, j u s t  o u t  o f  s c h o o l ,  

t h e y  a l l  appeared  t o  b e  c o n t e m p o r a r i e s  o f  t h e  o r i g i n a l  D r .  

W i l e y .  S t r u c t u r a l l y ,  t h e r e  was, as now, a d m i n i s t r a t i v e  

h e a d q u a r t e r s  i n  Wash ing ton .  The f i e l d  s e r v i c e  was d i v i d e d  

i n t o  t h r e e  d i s t r i c t s ;  E a s t e r n ,  C e n t r a l ,  and Western.  Each 

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

e s s e n t i a l l y  where t h e  p r e s e n t  F.D.A. D i s t r i c t s  a r e  t o d a y .  

I t  so happened t h a t  t h e  C e n t r a l  D i s t r i c t  and t h e  Ch icago 

S t a t i o n  o c c u p i e d  a d j a c e n t  q u a r t e r s .  To a new r e c r u i t ,  t h e  

C h i e f  o f  t h e  C e n t r a l  D i s t r i c t  appea red  t o  be a n  a b s o l u t e  

monarch--as i n d e e d  h e  was. 

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

seconda ry  r o l e  t o  f o o d s  and i n s e c t i c i d e s  i n  t h o s e  e a r l y  

days.  I n  f a c t ,  d r u g  a n a l y s e s  were done a t  o n l y  one s t a t i o n  

i n  each  D i s t r i c t .  F o r t u n a t e l y ,  f o r  me, Ch icago was t h e  

d r u g  a n a l y z i n g  s t a t i o n  o f  t h e  C e n t r a l  D i s t r i c t .  There  was 



a s m a l l  g r o u p  i n  Wash ing ton  engaged i n  r e s e a r c h  o n  d r u g  

me thodo logy ,  b u t  i t  was i n  no way comparab le  w i t h  t h e  

p r e s e n t  D i v i s i o n  o f  P h a r m a c e u t i c a l  Sc iences .  I n  1930,  as 

t o d a y ,  t h e  U.S.P., N.F., and A.O.A.C. book  o f  methods  were 

o u r  " B i b l e s " .  However, t h e  U.S.P. X and N.F. V b e a r  l i t t l e  

resemb lence  t o  t o d a y ' s  r e v i s i o n s ;  and t h e  Book o f  Methods 

has  changed j u s t  as  d r a m a t i c a l l y .  V e r y  f e w  " p u r e "  c h e m i c a l  

compounds, w i t h  t h e  e x c e p t i o n  o f  a l k a l o i d s  and s a l t s  o f  

o r g a n i c  a c i d s  were among t h e  monographs i n  t h e  U.S.P. X. 

However, t i n c t u r e s  and f l u i d  e x t r a c t s  o f  n a t u r a l  p r o d u c t s  

such  as c i n c h o n a ,  b e l l a d o n n a ,  s t ramon ium,  and nux  vomica  

were  w e l l  r e p r e s e n t e d .  The assay  p r o c e d u r e s  employed were  

t h e  s o - c a l l e d  " p r o x i m a t e "  assays.  

I n  a  p r o x i m a t e  a s s a y  a  p o r t i o n  o f  t h e  d r u g  was made 

a l k a l i n e ,  u s u a l l y  w i t h  ammonia,. and t h e  a c t i v e  components 

were  e x t r a c t e d  w i t h  an o r g a n i c  s o l v e n t .  The f i n a l  d e t e r -

m i n a t i o n  was made b y  t i t r a t i o n  w i t h  N/50 a c i d .  A l l  new 

c h e m i s t s  i n  t h e  d r u g  l a b o r a t o r y  were i n i t i a t e d  w i t h  an 

a s s i g n m e n t  t o  p r e p a r e  and s t a n d a r d i z e  a huge b a t c h  o f  N/50 

H2S04. 

A l a r g e  p a r t  o f  o u r  a n a l y t i c a l  work, however, d e a l t  

w i t h  P a t e n t  m e d i c i n e s  and n o t  w i t h  o f f i c i a l  d rugs .  The 

o r i g i n a l  Food and D r u g  A c t  o f  1906 had  p r o v e n  i n e f f e c t i v e  

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

1939  r e v i s i o n  o f  t h e  Food and D r u g  A c t  t h e i r  s a l e  was 

w idesp read .  S i n c e  o n l y  a l c o h o l  and a f e w  n a r c o t i c  d r u g s  

had t o  be d e c l a r e d  on t h e  l a b e l  t h e s e  p r o d u c t s  were  



e s s e n t i a l l y  unknowns t o  t h e  d r u g  a n a l y s t .  U s u a l l y  t h e  on 

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

c l a i m s  made on t h e  l a b e l l i n g  and i n  t h e  a s s o c i a t e d  a d v e r -  

t i s i n g  t h a t  came w i t h  t h e  sample. As y o u  can  imag ine ,  

e x p e r i e n c e  was a g r e a t  a s s e t  i n  w o r k i n g  w i t h  t h e s e  

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

t h e  c h i e f  d r u g  c h e m i s t  and s e v e r a l  o f  t h e  o t h e r  " o l d -  

t i m e r s "  i n  t h e  l a b o r a t o r y .  

I n  1930, and f o r  a l o n g  t i m e  a f t e r w a r d ,  we r e l i e d  

a l m o s t  c o m p l e t e l y  upon " w e t "  c h e m i s t r y  i n  o u r  a n a l y t i c a l  

d r u g  work.  Chromatography  and s p e c t r o p h o t o m e t r y ,  t h e  

m a i n s t a y s  o f  t h e  modern d r u g  l a b o r a t o r y ,  were t h e n  f a r  i n  

t h e  f u t u r e .  We d i d  use  c o l o r i m e t r y  i n  a r a t h e r  c r u d e  way. 

e m p l o y i n g  e i t h e r  N e s s l e r  Tubes o r  a K l e t t  Comparator .  We 

a l s o  used m i c r o - c h e m i c a l  t e s t s  f o r  i d e n t i t y  b y  means o f  

c r y s t a l  f o r m a t i o n .  I n  a d d i t i o n ,  we had a  pH m e t e r .  

We were  g r e a t l y  a i d e d  i n  o u r  a n a l y s i s  o f  unknown d r u g  

m i x t u r e s  b y  a now l i t t l e  known p u b l i c a t i o n  "The C h e m i s t r y  

and A n a l y s i s  o f  D rugs  and M e d i c i n e s "  b y  Henry  C. F u l l e r .  

I n  t h i s  book Dr .  F u l l e r  d e s c r i b e d  a s y s t e m a t i c  s e p a r a t i o n  

o f  d r u g  components based on p a r t i t i o n i n g  between aqueous 

and o r g a n i c  s o l v e n t s .  By v a r y i n g  t h e  pH o f  t h e  aqueous 

phase and t h e . p o l a r i t y  o f  t h e  o r g a n i c  phase, q u i t e  complex 

m i x t u r e s  c o u l d  be s e p a r a t e d  i n t o  t h e i r  component p a r t s .  I n  

a  v e r y  s h o r t  t i m e ,  I knew a l l  o f  t h e  o p e r a t i o n s  o f  t h i s  

sys tem b y  h e a r t ,  and employed i t  t o  a n a l y z e  hund reds  o f  

samples.  Odd ly  enough. I c a n ' t  remember s p e c i f i c a l l y  a 



s i n g l e  example o f  t h e  many s u c c e s s f u l  a n a l y s e s  Imade u s i n g  

t h i s  t e c h n i q u e ,  b u t  I remember v i v i d l y  a f t e r  a b o u t  t h i r t y -  

f i v e  y e a r s ,  a case  i n  w h i c h  i t  f a i l e d .  

I had been a s s i g n e d  a sample t o  a n a l y z e  t h a t  c o n s i s t e d  

o f  an e s s e n t i a l l y  c o l o r l e s s  l i q u i d .  Iwen t  t h r o u g h  t h e  

c o m p l e t e  e x t r a c t i o n  p r o c e d u r e  a s  o u t l i n e d  b y  Dr. F u l l e r  and 

f o u n d - n o t h i n g !  On e v a p o r a t i o n  o f  a p o r t i o n  o f  t h e  o r i g i n a l  

sample,  however,  a  w h i t e  amorphous r e s i d u e  r e m a i n e d  t h a t  

w o u l d  n o t  r e d i s s o l v e  i n  w a t e r .  The d r y  r e s i d u e  b u r n e d  com-

p l e t e l y  w i t h  a n  o d o r  c h a r a c t e r i s t i c  o f  p r o t e i n s .  F o r  a 

r e a s o n  I no l o n g e r  remember, I h e a t e d  a p o r t i o n  o f  t h e  d r u g  

sample t o  b o i l i n g ,  and a  w h i t e  p r e c i p i t a t e  f o rmed  t h a t  

d i d n ' t  r e d i s s o l v e  on c o o l i n g .  It s u d d e n l y  o c c u r e d  t o  me 

t h a t  egg w h i t e  c o a g u l a t e s  o n  h e a t i n g .  F u r t h e r  i n v e s t i g a -  

t i o n  showed t h a t  my guess was c o r r e c t ;  t h e  sample p r o v e d  t o  

be s t a b i l i z e d  s o l u t i o n  o f  egg a l b u m i n  i n  w a t e r ,  and i t  was 

o b v i o u s  why F u l l e r ' s  sys tem had f a i l e d .  

The n o n - o f f i c i a l  d r u g s  t h a t  F.D.A. i n v e s t i g a t e d  i n  t h e  

e a r l y  and m i d d l e  3 0 ' s  were l a b e l l e d  as i f  t h e y  had t h e  

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

known t o  man. These c l a i m s  c o u l d  be w i l d l y  e x t r a v a g a n t ,  

and many o f  t h e  samples c o l l e c t e d  and a n a l y z e d  r e s u l t e d  i n  

c o u r t  cases.  These cases  u s u a l l y  r e q u i r e d  t h e  t e s t i m o n y  o f  

t h e  a n a l y s t .  A l t h o u g h  t e s t i f y i n g  i n  F e d e r a l  C o u r t  i s  f a r  

f r o m  f u n ,  i t  d i d  add v a r i e t y  t o  t h e  c h e m i s t ' s  l i f e  and 

f r e q u e n t l y  gave h i m  a  chance t o  t r a v e l .  The c h i e f  d r u g  

c h e m i s t  a t  t h e  Ch i cago  S t a t  i o n  a s s i g n e d  a l l  i n c o m i n g  



samples t o  t h e  l a b o r a t o r y  p e r s o n n e l .  Presumab ly  t h i s  

d i s t r i b u t i o n  was t o  b e  made as e q u a l  as p o s s i b l e ,  t a k i n g  

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

and t h e  e x p e r t i s e  o f  t h e  a n a l y s t .  I t  appeared  t o  me, how-

e v e r ,  t h a t  he r e s e r v e d  t h o s e  samples f o r  h i m s e l f  t h a t  were 

most  l i k e l y  t o  b e  a c t i o n a b l e  and t o  r e s u l t  i n  appearance  i n  

c o u r t  i n  some d e s i r a b l e  and f a r  away l o c a t i o n  1  i k e  San 

F r a n c i s c o  o r  M iami .  I f  t h i s  were t r u e ,  he s l i  pped up b a d l y  

i n  r e s p e c t  t o  some samples he gave  me, as  I w i 11 e x p l a i n  

l a t e r .  I m i g h t  p o i n t  o u t  t h a t  i n  t hosedays  t h e  C h i e f  

Chemis t  a n a l y z e d  samples a l o n g  w i t h  t h e  r a n k  and f i l e  

members o f  h i s  s t a f f .  NOW, a t  most  f i e l d  l a b o r a t o r i e s ,  t h e  

l a b o r a t o r y  d i r e c t o r  n o t  o n l y  d o e s n ' t  a n a l y z e  samples,  b u t  

u s u a l l y  makes a s s i g n m e n t s  t o  a  s u p e r v i s o r y  c h e m i s t ,  who 

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

The enac tmen t  o f  t h e  r e v i s e d  l a w  o f  1938 p roduced  many 

changes w i t h i n  t h e  F.D.A. F o r  one t h i n g ,  i t  e f f e c t i v e l y  

s p e l l e d  t h e  doom o f  t h e  o l d  f a m i l i a r  P a t e n t  M e d i c i n e .  A t  

t h e  samet ime, i t  e l i m i n a t e d  an i n t e r e s t i n g  and o f t en  

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

The o f f i c i a l  and n o n - o f f i c i a l  p h a r m a c e u t i c a l s  rema ined ,  

n a t u r a l l y ,  and t h e i r  a s s a y  r e q u i r e d  s k i l l  b u t  u s u a l l y  

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

and q u a n t i t y  o f  s u b s t a n c e  t o  b e  d e t e r m i n e d ,  and n o r m a l l y  

t h e  method c o u l d  be f o u n d  i n  t h e  U.S.P., NF., o r  A.O.A.C. 

The need f o r  i m p r o v i s i o n ,  i m a g i n a t i o n ,  and e x p e r i m e n t a t i o n  

was l a r g e l y  e l i m i n a t e d .  F o r t u n a t e l y  f o r  me, changes were 



b e g i n n i n g  t o  t a k e  p l a c e  i n  t h e  f i e l d  o f  a n a l y t i c a l  chemis -

t r y  t h a t  w o u l d  have  a  p r o f o u n d  e f f e c t  o n  my c a r e e r .  

I n  t h e  m i d d l e  t h i r t i e s  F.D.A. d e c i d e d  t o  expand i t s  

a c t i v i t i e s  i n  t h e  d r u g  a rea ,  and t o  a n a l y z e  p h a r m a c e u t i c a l  

p r e p a r a t i o n s  a t  a l l  t h e  f i e l d  l a b o r a t o r i e s .  T h i s  i n v o l v e d  

a s h i f t  o f  t r a i n e d  p e r s o n n e l  and I was s e n t  t o  t h e  

C i n c i n n a t i  S t a t i o n  where  I rema ined  u n t i l  t h e  f a l l  o f  1939. 

A t  t h a t  t i m e  a n o t h e r  r e - a r r a n g e m e n t  o c c u r r e d  and I f o u n d  

m y s e l f  back  i n  Chicago.  The F.D.A. had  grown somewhat i n  

t h e  meant ime, b u t  t h e  same b a s i c  s a l a r y  s c a l e  remained,  and 

f u n d s  a v a i l a b l e  f o r  s u p p l i e s  and equ ipmen t  were  s t i l l  

meager. I m e n t i o n  t h i s  because a t  t h a t  time., t h e  

l a b o r a t o r y  was a b l e  t o  make t h e  a l m o s t  u n p r e c e d e n t e d  

p u r c h a s e  o f  a p h o t o - e l e c t r i c  f i l t e r  pho tome te r .  The 

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

b e  used t o  d e t e r m i n e  l e a d  i n  s p r a y  r e s i d u e s  on f r u i t  and 

v e g e t a b l e s .  L i t t l e  d i d  I o r  any o f  my c o l l e a g u e s  know t h a t  

t h i s  " l i t t l e  b l a c k  box "  was t h e  f i r s t  o f  many t h a t  w o u l d  

c o m p l e t e l y  change t h e  modus o p e r a n d i  o f  t h e  a n a l y t i c a l  

c h e m i s t .  A t  a b o u t  t h i s  t i m e ,  I had r e a d  a  r e p o r t  i n  a  

B r i t i s h  J O ~ r n a l  on t h e  use  o f  u l t r a v i o l e t  s p e c t r o p b o t o m e t r y  

i n  t h e  a n a l y s i s  o f  d rugs ,  and when t h e  o p p o r t u n i t y  a rose ,  

and t h e  new i n s t r u m e n t  was f r e e ,  I began i n v e s t i g a t i n g  i t s  

a p p l i c a b i l i t y  i n  t h i s  a rea .  The i n s t r u m e n t  c o v e r e d  o n l y  

t h e  s p e c t r a l  r a n g e  o f  320-700u, u s i n g  a s e r i e s  o f  b r o a d  

t r a n s m i t t i n g  f i l t e r s .  F o r t u n a t e l y ,  I was e n t i r e l y  unaware 

o f  i t s  l i m i t a t i o n s  and was d e l i g h t e d  t o  d i s c o v e r  t h a t  many 



d r u g s  c o u l d  be assayed q u i c k l y  b y  t h i s  new t e c h n i q u e .  It 

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

b y  a b s o r p t i o n  s p e c t r o p h o t o m e t r y  when we were c a l l e d  upon t o  

assay  g r e a t  numbers o f  samples d u r i n g  W o r l d  War 11. 

A t  t h a t  t i m e  I made t h e  a c q u a i n t a n c e  o f  t h e  C h i e f  

Chemis t  of  t h e  Amer ican  M e d i c a l  A s s o c i a t i o n  Drug  Labmra- 

t o r y .  He had r e c e i v e d  h i s  d o c t o r a t e  f r o m  t h e  U n i v e r s i t y  o f  

Ch i cago  w i t h  a  d i s s e r t a t i o n  on u l t r a v i o l e t  s p e c t r o p h o t o -  

m e t r y .  I n  a d d i t i o n ,  h i s  l a b o r a t o r y  possessed one o f  t h e  

f i r s t  mode ls  o f  t h e  Beckman DU S p e c t r o p h o t o m e t e r .  W i t h  

g r e a t  k i n d n e s s  and g e n e r o s i t y ,  h e  i n s t r u c t e d  me i n  t h e  

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

use h i s  f i n e  i n s t r u m e n t .  Armed w i t h  examples o f  i t s  use I 

t r i e d  t o  c o n v i n c e  my s u p e r i o r s  a t  t h e  Ch icago S t a t i o n  t o  

buy  a DU, b u t  w i t h o u t  success .  They were shocked a t  i t s  

h i g h  c o s t ,  a b o u t  $1,000. I n s t e a d  t h e y  b o u g h t  a new c a r  

w h i c h  t h e  i n s p e c t i o n  f o r c e  needed b a d l y .  Years l a t e r ,  when 

I had t o  make s i m i l a r  d e c i s i o n s  on t h e  a l l o t m e n t  o f  f u n d s  

i n  t h e  D i v i s i o n  o f  P h a r m a c e u t i c a l  Sc iences ,  I r e c a l l e d  t h i s  

i n c i d e n t  f r e q u e n t l y ,  w i t h  more sympathy f o r  t h e s e  gen t l emen  

t h a n  I had f e l t  t h e n .  

W i t h  t h e  adven t  o f  t h e  war y e a r s ,  changes t o o k  p l a c e  i n  

t h e  F.D.A as t h e y  d i d  e l sewhere .  Pe rsonne l  were l o s t  i n  

i n c r e a s i n g  numbers t o  t h e  armed f o r c e s  and t h e  new ly  

c r e a t e d  war i n d u s t r i e s .  Chemis ts  and o t h e r  s c i e n t i s t s  were 

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

Consequen t l y ,  s a l a r i e s  and w o r k i n g  c o n d i t i o n s  improved.  



The p r a c t i c e  o f  t r a n s f e r r i n g  p e r s o n n e l ,  w h o l e s a l e ,  o f t e n  t o  

t h e  d e t r i m e n t  o f  t h e  i n d i v i d u a l ' s  home l i f e  and f i n a n c i a l  

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

f i n d  o t h e r  employment  w i t h o u t  mov ing .  

Toward t h e  end o f  t h e  war,  when t h e  m a n u f a c t u r e  o f  

p e n i c i l l i n  was r a p i d l y  expend ing ,  and i t s  r e g u l a t i o n  became 

a new r e s p o n s i b i l i t y  f o r  F.D.A., D r .  F r a n k  W i l e y ,  t h e n  

C h i e f  o f  t h e  Chemica l  B r a n c h  o f  t h e  M e d i c a l  D i v i s i o n  gave  

me an o p p o r t u n i t y  t o  t r a n s f e r  t o  h i s  l a b o r a t o r y  i n  Washing- 

t o n  t o  work on t h e  deve lopmen t  o f  a n a l y t i c a l  methods  f o r  

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

s i n c e  I had  l o n g  wanted  t o  d e v o t e  my e n t i r e  t i m e  t o  r e -

s e a r c h  on t h e  deve lopmen t  o f  a n a l y t i c a l  d r u g  methods. No 

such  o p p o r t u n i t y  was t h e n  a v a i l a b l e  i n  t h e  F.D.A. f i e l d  

1  a b o r a t o r i e s .  

When I a r r i v e d  i n  Wash ing ton  Iwas d i s a p p o i n t e d  t o  

l e a r n  t h a t  my p r o j e c t  had been changed because o f  t h e  

u n e x p e c t e d  r e s i g n a t i o n  o f  one o f  t h e  s t a f f .  I was g i v e n  

h i s  j o b  o f  d e v e l o p i n g  c h e m i c a l  methods f o r  t h e  sex  h o r -

mones. The use  o f  t h e s e  s u b s t a n c e s  f o r  human t h e r a p y  had 

mushroomed i n  t h e  l a t e  f o r t i e s .  T h i s  was a  v e r y  l u c r a t i v e  

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

t h e s e  p r o d u c t s  many who a p p a r e n t l y  knew l i t t l e  o f  t h e  

complex  c h e m i s t r y  i n v o l v e d  i n  t h e  i s o l a t i o n  and p u r i f i c a -  

t i o n  o f  t h e  a c t i v e  components  o f  t h e s e  subs tances .  A v e r y  

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

and s u b p o t e n t .  P r a c t i c a l l y  no a n a l y t i c a l  methods based on 



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

assay.  The F.D.A. d i d  have a s m a l l  u n i t  i n  i t s  D i v i s i o n  o f  

Pharmaco logy  engaged i n  t h e  assay  o f  t h e s e  p r o d u c t s  u s i n g  

b i o l o g i c a l  methods. B u t  t h e s e  methods were q u i t e  s l ow ,  as 

w e l l  as c o s t l y ,  and t h e  u n i t  was u n a b l e  t o  cope w i t h  t h e  

f l o o d  o f  samples b e i n g  c o l l e c t e d .  

We t h u s  embarked upon t h e  f i r s t  o f  a s e r i e s  o f  p r o j e c t s  

o f  a scope n o t  h e r e t o f o r e  a t t e m p t e d  i n  F.D.A. l a b o r a t o r i e s .  

T h i s  was t h e  assay  b y  c h e m i c a l  a n d / o r  p h y s i c a l  methods o f  

complex s u b s t a n c e s  o f  n a t u r a l  o r i g i n  i n v o l v i n g  a t t e m p t s  t o  

i s o l a t e ,  s e p a r a t e ,  and q u a n t i t a t e  each p h y s i o l o g i c a l l y  

a c t i v e  component. Our hope was t o  r e p l a c e  b i o l o g i c a l  

p r o c e d u r e s  w i t h  r a p i d  and p r e c i s e  c h e m i c a l  o r  p h y s i c a l  

methods. 

The Chemica l  Branch  soon became t h e  D i v i s i o n  o f  Phar -

maceut i -ca l  C h e m i s t r y ,  and was e n l a r g e d  b y  t h e  a d d i t i o n  o f  

some o u t s t a n d i n g  c h e m i s t s  who have i n  t i m e  become e m i n e n t  

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

t h e s e  p e o p l e  t o  o u r  s t a f f ,  t h e  l e a d e r s h i p  o f  D r .  W i l e y ,  new 

advances i n  a n a l y t i c a l  t e c h n o l o g y  and i n s t r u m e n t a t i o n ,  con-

s u l t a t i o n  and a d v i c e  from o t h e r  s c i e n t i s t s  w i t h i n  and ou t -

s i d e  t h e  F.D.A., and a  l o t  o f  good l u c k ,  combined t o  b r i n g  

us c o n s i d e r a b l e  success  i n  o u r  endeavors .  Methods f o r  t h e  

e s t r o g e n i c ,  a n d r o g e n i c ,  and p r o g e s t a t i o n a l  hormones Mere 

f o l l o w e d  b y  p r o c e d u r e s  f o r  c a r d i a c  g l y c o s i d e s ,  a d r e n o c o r -

t i c a l  s t e r o i d s ,  and t h e  R a u w o l f i a  a l k a l o i d s .  Work i n  

r e l a t e d  a reas  l e d  t o  methods f o r  a n a l y z i n g  complex d r u g  



m i x t u r e s  b y  p a r t i t i o n  chromatography ,  such  as t h e  now 

c l a s s i c a l  p r o c e d u r e  f o r  APC and f i n a l l y  t h e  comprehens i ve  

schemes f o r  s e p a r a t i n g  c l o s e l y  r e l a t e d  amines b y  

i o n - p a i r i n g  d e v e l o p e d  b y  Joseph L e v i n e  and h i s  co -worke rs .  

I do n o t  i n t e n d  t o  i m p l y  t h a t  t h e  F.D.A. was m a k i n g  t h e s e  

advances i n d e p e n d e n t l y  and una ided .  New methods  were  b e i n g  

r e p o r t e d  a l m o s t  d a i l y  f r o m  a l l  o v e r ,  and we were b e n e f i t e d  

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

and i n  academic l a b o r a t o r i e s .  

None o f  t h e  r a p i d  advances i n  a n a l y t i c a l  d r u g  c h e m i s t r y  

made b y  us o r  o t h e r s  w o u l d  have been p o s s i b l e  w i t h o u t  t h e  

a d o p t i o n  b y  t h e  a n a l y t i c a l  c h e m i s t  o f  t w o  e s s e n t i a l l y  phy-  

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

F o r t u n a t e l y  f o r  us w i t h i n  t h e  F.D.A., a  c o n s t a n t l y  i m p r o v -  

i n g  b u d g e t ,  and a g r o w i n g  r e a l i z a t i o n  b y  t o p  a d m i n i s t r a t i o n  

o f f i c i a l s  o f  t h e  need f o r  modern equ ipmen t  i n  t h e  l a b o r a -  

t o r y ,  a l l o w e d  us  t o  a c q u i r e  i n  t i m e ,  a l m o s t  a l l  o f  t h e  

s u p p l i e s  and d e v i c e s  we r e q u i r e d .  

Our f i r s t  b i g  i n s t r u m e n t  came i n  1 9 4 7  when t h e  d i v i s i o n  

o b t a i n e d  a  s i n g l e  beam n o n - r e c o r d i n g  i n f r a r e d  s p e c t r o p h o t o -  

m e t e r  a t  a  c o s t  n f  a b o u t  $5,000. T h i s  p o w e r f u l  t o o l  opened 

new a r e a s  t o  us, and f o r  a w h i l e  we d i d  I.R. work f o r  t h e  

who le  agency as w e l l  as f o r  a number o f  o t h e r  l a b o r a -  

t o r i e s .  The r e s u  t s  we o b t a i n e d  w i t h  t h i s  equ ipmen t ,  I 

b e l i e v e ,  d i d  much t o  overcome l l n g e r i n g  r e s i s t a n c e  t o  t h e  

e x t e n s i v e  use  o f  n s t r u m e n t a t i o n  w i t h i n  t h e  F.D.A. Today 

e v e r y  1a b o r a t o r y  n  t h e  a d m i n i s t r a t i o n  i s  e q u i p p e d  w i t h  



r e c o r d i n g  equ ipmen t  o f  e v e r y  d e s c r i p t i o n .  S e v e r a l  have 

mass s p e c t r o m e t e r s  and one l a b o r a t o r y  w i l l  e v e n t u a l l y  be 

compu te r  c o n t r o l l e d .  We do t h i n g s  now t h a t  were e n t i r e l y  

beyond o u r  c a p a c i t y  i n  my e a r l y  f i e l d  days, l i k e  t h e  

i s o l a t i o n  and p o s i t i v e  i d e n t i f i c a t i o n  o f  m i c r o g r a m  amounts 

o f  c o n t a m i n a n t s  i n  a  d r u g  p r o d u c t .  Then we w o u l d  have been 

c o m p l e t e l y  unaware o f  t h e i r  p resence .  I f e e l ,  however ,  

t h a t  t h e r e  has  a l s o  been some l o s s .  Many o f  t h e  w o r k e r s  i n  

a n a l y t i c a l  d r u g  c h e m i s t r y  p l a c e  t o o  much r e l i a n c e  upon t h e  

" S l a c k  b o x " ,  and n o t  enough upon t h e i r  own s k i l l  and 

judgment  . 
B e f o r e  l e a v i n g  t h i s  a s p e c t  o f  t h e  c h a n g i n g  scene, l e t  

me m e n t i o n  one t h i n g  t h a t  u n f o r t u n a t e l y  has s t i l l  n o t  

changed. I n  t h e  U.S.P.X, wh i ch  was o f f i c i a l  when I e n t e r e d  

t h e  F.D.A., t h e r e  was a  monograph on T h y r o i d .  The p r e s e n t  

X V I I  r e v i s i o n ,  c o n t a i n s  e s s e n t i a l l y  t h e  same monograph. 

B o t h  L l o y d  M i l l e r  o f  t h e  U.S.P. and I had hoped t o  see a 

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

t h e  U.S.P. X V I I I ,  b u t  d e s p i t e  much work  b y  us  and o t h e r s ,  

t h i s  g o a l  s t i l l  e l u d e s  us. 

L e t  me r e v e r t  now and c o n s i d e r  b r o a d l y  t h e  s c i e n t i f i c  

changes t h a t  have t a k e n  p l a c e  n o t  f r o m  a  t e c h n i c a l  s t a n d -

p o i n t ,  b u t  f r o m  a p h i l o s o p h i c a l  one. I n  1930 we were 

conce rned  a l m o s t  e n t i r e l y  w i t h  e s t a b l i s h i n g  t h e  composi -  

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

c l a i m s .  I n  a d d i t i o n  we r o u t i n e l y  

t o  l a b e l  d e c l a r a t i o n s  o r  



compendia1 r e q u i r e m e n t s .  T e s t s  f o r  p u r i t y  were few, and 

t e s t s  f o r  i d e n t i t y  were i n  many cases  f a r  f r o m  s a t i s f a c -  

t o r y .  

The s u l f a n i l a m i d e  c a s e  i n  t h e  m i d d l e  3 0 ' s  had a  p r o -

f o u n d  e f f e c t  on F.D.A. t h i n k i n g ,  and seems t o  have  marked 

t h e  b e g i n n i n g  o f  a  more  s e a r c h i n g  l o o k  i n t o  t h e  p u r i t y  and 

c o m p o s i t i o n  o f  a l l  such  p r o d u c t s .  As t e c h n i q u e s  i n  g e n e r a l  

imp roved ,  u n e x p e c t e d  l a c k  o f  p u r i t y  and d e f i c i e n c i e s  i n  

c o m p o s i t i o n  were  d i s c o v e r e d .  The need f o r  e v e r - t i g h t e n -  

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

compendia,  and t h e  d r u g  i n d u s t r y  t h r o u g h  such  o r g a n i z a -  

t i o n s  as t h e  P.M.A. Q u a l i t y  C o n t r o l  S e c t i  on worked  c l o s e l y  

w i t h  t h e  F.D.A. t o  d e v i s e  new s t a n d a r d s .  

F o r  example,  i n  t h e  U.S.P. X I 1 1  and in  p r e v i o u s  r e v i -  

s i o n s ,  t h e  r e q u i r e m e n t s  f o r  D i g i t o x i n  c o u l d  be i n t e r p r e t e d  

t o  a l l o w  a  m i x t u r e  o f  g l y c o s i d e s  c o n t a i n i n g  o n l y  51% p u r e  

s t e r o i d  w i t h  t h e  r e m a i n d e r  c o m p r i s e d  o f  g i t o x i n  and r e l a t e d  

d i g i t a l i s  g l y c o s i d e s .  W i t h  t h e  a d v e n t  o f  a new and s p e c i -  

f i c  assay,  t h e  r e q u i r e m e n t s  f o r  O i g i t o x i n  i n  U.S.P. X I V  

were t i g h t e n e d  t o  r e q u i r e  n o t  l e s s  t h a n  90% p u r e  d i g i t o x i n  

and more t h a n  10% o f  t h e  accompanying g l y c o s i d e s .  

Concern w i t h  d r u g  a v a i l a b i l i t y  i s  n o t  e n t i r e l y  new, 

s i n c e  i t  prompted  t h e  i n c l u s i o n  o f  t h e  t a b l e t  d i s i n t e g r a -  

t i o n  t e s t  i n  t h e  U.S.P. X I V  and N.F. I X ,  and t h e  c o n c e r n  

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

v a r i a t i o n  t e s t s  t h a t  f i r s t  appeared  i n  U.S.P. X V ,  and N.F. 

X.  



As y o u  know, w e i g h t  v a r i a t i o n  t e s t s  measure dosage 

v a r i a t i o n  o n l y  i f  a u n i f o r m  m i x t u r e  o f  d r u g  and e x c i p i e n t  

i s  used i n  t h e  dosage f o r m  p r e p a r a t i o n .  T h i s  a s s u m p t i o n  

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

s t a r t l i n g  cases  p r o v e d  i t  was n o t  u n i v e r s a l l y  t r u e .  As a 

r e s u l t ,  c o n t e n t  u n i f o r m i t y  t e s t s  were d e v i s e d  and appeared  

i n  t h e  U.S.P. X V I I  ad N.F. X I I .  

When t h e  i s s u e  o f  d r u g  a v a i l a b i l i t y ,  and t h e  r e l a t e d  

q u e s t i o n  o f  g e n e r i c  v e r s u s  t r a d e  name, d r u g s  reached  " F r o n t  

Page" i m p o r t a n c e  i n  t h e  news med ia ,  i t  became a p p a r e n t  t h a t  

more m e a n i n g f u l  t e s t s  t h a n  t a b l e t  d i s i n t e g r a t i o n  were 

r e q u i r e d .  As a r e s u l t ,  t h e  j o i n t  U.S.P. N.F. commi t t ee  on 

d r u g  a v i a l a b i l i t y ,  composed o f  s c i e n t i s t s  f r o m  academic,  

i n d u s t r i a l ,  and r e g u l a t o r y  i n s t i t u t i o n s ,  began a t h o r o u g h  

i n v e s t i g a t i o n  o f  t h i s  prob lem. A l t h o u g h  t h e i r  work i s  b y  

no means comp le ted ,  i t  d i d  r e s u l t  i n  t h e  i n c l u s i o n  i n  

U.S.P. X V l I I  and N.F. X I 1 1  o f  d i s s o l u t i o n  t e s t s  f o r  a 

number o f  d r u g s .  

The use o f  R e f e r e n c e  S t a n d a r d s  i n  t h e  t w o  compendium 

has  grown enormous ly .  T h i s  g r o w t h  came abou t  o n l y  a f t e r  

c o n f l i c t i n g  v i ews  o v e r  t h e i r  use  were r e s o l v e d .  The 

s t a n d a r d s  f i r s t  m e n t i o n e d  i n  t h e  U.S.P. X were f o r  use  i n  

b i o l o g i c a l  assays  o n l y ,  and were s u p p l i e d  b y  t h e  Bureau o f  

C h e m i s t r y  o f  t h e  Depar tment  o f  A g r i c u l t u r e .  By t h e  n e x t  

r e v i s i o n ,  t h e  s t a n d a r d s  were s u p p l i e d  b y  t h e  U.S.P. W i th  

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

methods i n  t h e  compendium, t h e  need f o r  o t h e r  t h a n  



b i o l o g i c a l  assay  s t a n d a r d s  became a p p a r e n t ,  and a f e w  were 

i n c l u d e d  i n  t h e  U.S.P. X I V .  U.S.P. X V I I I  w i l l  c o n t a i n  o v e r  

230 R e f e r e n c e  S tanda rds ,  and t h e  N.F. XI11 a b o u t  250. 

I m e n t i o n e d  e a r l i e r  t h e  seconda ry  r o l e  o f  d r u g s  i n  

F.D.A. a f f a i r s  i n  1930. The r e a s o n  i s  n o t  h a r d  t o  f i n d .  

The p o l i c i e s  o f  t h e  F.D.A. a r e  g u i d e d  b r o a d l y  b y  p u b l i c  

o p i n i o n ,  b y  c o n g r e s s i o n a l  p r e s s u r e ,  and b y  t h e  F.D.A. . . 

Commiss ione r ' s  b a c k g r o u n d  and p h i l o s o p h y .  I n  t h e  e a r l y  

3 0 ' s  money was s c a r c e ,  and s i n c e  p e o p l e  b u y  f a r  more  f o o d  

t h a n  m e d i c i n e ,  t h e  d e t e c t i o n  and e l i m i n a t i o n  o f  economic 

c h e a t s  was o f  p r i m e  i m p o r t a n c e .  I n  a d d i t i o n ,  s e v e r a l  l a r g e  

f o r e i g n  c o u n t r i e s  had t h r e a t e n e d  t o  b a r  t h e  i m p o r t a t i o n  o f  

U.S. f r u i t s  and v e g e t a b l e s  because o f  e x c e s s i v e  s p r a y  r e s i -  

due. Hence o u r  s t r o n g  i n t e r e s t  i n  t h e  a n a l y s i s  o f  t h e s e  

p r o d u c t s  f o r  a r s e n i c  and l e a d .  L a t e r  o u r  i n t e r e s t s  t u r n e d  

t o  t h e  p r o b l e m s  o f  f i l t h  i n  f o o d s ,  and t h e i r  d e t e c t i o n  

became t h e  m a j o r  F.D.A l a b o r a t o r y  and i n s p e c t i o n a l  j o b .  

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

scheme c o n t i n u e d  t o  grow; s p u r r e d  b y  i n c i d e n t s  l i k e  t h e  

s u l f a n i l a m i d e  a f f a i r ,  t h a l  i d o m i d e  and o t h e r s .  Today, w i t h  

t w o  s u c c e s s i v e  p h y s i c i a n - c o m m i s s i o n e r s  and i n t e n s e  c o n g r e s -  

s i o n a l  i n t e r e s t ,  d r u g s  have become t h e  m a j o r  c o n c e r n  o f  t h e  

F. D A. and more money i s  a l l o t t e d  t o  t h i s  t h a n  t o  a l l  o t h e r  

F.D A. a c t i v i t i e s .  

I need t o u c h  o n l y  b r i e f l y  on t h e  s t r u c t u r a l  changes 

t h a  have t a k e n  p l a c e  d u r i n g  my t i m e  i n  t h e  F.D.A. A t  

f i r s t  i t  was a s m a l l  o r g a n i z a t i o n ,  q u i t e  s t a b l e  i n  



I 

s t r u c t u r e ,  one i n  w h i c h  t h e  c o m m i s s i o n e r  appeared  t o  know 

a l l  o f  t h e  s t a f f  b y  f i r s t  name. He o f t e n  d e m o n s t r a t e d  t h i s  

on h i s  f r e q u e n t  v i s i t s  t o  t h e  f i e l d  e s t a b l i s h m e n t s .  Gradu-

a l l y ,  and a f t e r  many s h i f t s  and r e o r g a n i z a t i o n s ,  t h e  F.D.A. 

has become a  l a r g e  and much more d i f f u s e  o r g a n i z a t i o n .  

w i l l  n o t  a t t e m p t  t o  t r a c e  t h e  changes t h a t  have o c c u r e d  a t  

h e a d q u a r t e r s .  L e t  me g i v e  you  an example o f  change t h a t  

has o c c u r e d  i n  t h e  f i e l d  d i s t r i c t s .  

I n  my e a r l y  days ,  i n  t h e  f i e l d ,  t h e r e  were f o o d  a n a l -  

y s t s ,  d r u g  a n a l y s t s ,  and t h o s e  who d i d  o n l y  s p r a y  r e s i d u e  

work.  I n  t i m e  t h e s e  d i s t i n c t i o n s  d i s a p p e a r e d ,  and f o r  a 

number o f  y e a r s  each a n a l y s t  was e x p e c t e d  t o  do a l l  t y p e s  

o f  work. G r a d u a l l y ,  w i t h  t h e  i n c r e a s i n g  c o m p l e x i t y  o f  t e c h -  

n i q u e s  and i n s t r u m e n t s ,  s p e c i a l i z a t i o n  r e t u r n e d .  Today 

t h e r e  a r e  t h r e e  l a b o r a t o r i e s  t h a t  a r e  e n t i r e l y  d e v o t e d  t o  a 

s i n g l e  a c t i v i t y ;  The N a t i o n a l  C e n t e r  f o r  Drugs  A n a l y s i s  i n  

S t .  L o u i s ,  t h e  N a t i o n a l  C e n t e r  f o r  M i c r o b i o l o g i c a l  Anal  y -  

s i s  i n  M i n n e a p o l i s ,  and t h e  N a t i o n a l  C e n t e r  f o r  A n t i b i o t i c  

and I n s u l i n  A n a l y s i s  i n  Washington.  Soon t h e r e  may b e  

o t h e r s ,  and we may e v e n t u a l l y  see t h e  d i s a p p e a r a n c e  o f  t h e  

g e n e r a l  p u r p o s e  F i e l d  D i s t r i c t  as now c o n s t i t u t e d .  

Now I ' d  l i k e  t o  f i n i s h  b y  r e l a t i n g  some i n c i d e n t s  

c o n n e c t e d  w i t h  c o u r t  cases  w h i c h  I hope y o u  w i l l  f i n d  o f  

i n t e r e s t .  

B e f o r e  I e n t e r e d  t h e  F.D.A. t h e r e  had been a s e r i o u s  

o u t b r e a k  o f  a  s t r a n g e  t y p e  o f  pa ra1y s i s c a l l  ed " Jake  Leg" ,  

caused a p p a r e n t  l y  b y  d r i n k  i n g  Jama ica  G i n g e r  E x t r a c t .  



T h i s  was d u r i n g  p r o h i b i t i o n  days, and some p e o p l e  d r a n k  

t h e s e  p r o d u c t s  f o r  t h e i r  a l c o h o l i c  c o n t e n t .  My c h i e f  

c h e m i s t  had a n a l y z e d  many samples i n v o l v e d  i n  t h e s e  cases  

and had f o u n d  t h a t  t h e  p a r a l y s i s  cases  were a s s o c i a t e d  w i t h  

an a d u l t e r a t e d  p r o d u c t  i n  w h i c h  t r i o r t h o  c r e s y l  p h o s p h a t e  

had been s u b s t i t u t e d  f o r  g i n g e r .  N o t  l o n g  a f t e r  I came t o  

work  f o r  F.D.A.. one of  t h e  many samples o f  t h i s  p r e p a r a -  

t i o n  a s s i g n e d  t o  o u r  l a b o r a t o r y  was g i v e n  t o  me t o  a n a l y z e ,  

m a i n l y  f o r  my t r a i n i n g  and e x p e r i e n c e ,  and I f o u n d  t h a t  i t  

c o n t a i n  t h e  a d u l t e r a n t .  The m a n u f a c t u r e r  o f  t h i s  p r o d u c t  

was p r o s e c u t e d  and o f  a l l  t h e  samples a n a l y z e d  a t  Ch icago,  

o n l y  m i n e  was used i n  p r e s e n t i n g  t h e  c a s e  i n  c o u r t .  My 

c h i e f  c h e m i s t  wanted  t o  go t o  t h e  t r i a l  v e r y  b a d l y  and he 

n e v e r  f o r g a v e  me f o r  g o i n g  i.n h i s  " p l a c e " .  The t r i a l ,  h e l d  

i n  New York,  l a s t e d  f o r  o v e r  a  month,  and I had my f i r s t  

e x p e r i e n c e  as a  government  w i t n e s s .  A s t r a n g e  a f t e r m a t h  of  

t h i s  a f f a i r  o c c u r e d  a b o u t  f i v e  y e a r s  l a t e r ,  when I was 

s t a t i o n e d  i n  C i n c i n n a t i .  T h e r e  had been a  g r e a t  f l o o d  o f  

t h e  Oh io  r i v e r  i n  1936, and a f t e r  t h e  w a t e r  s u b s i d e d ,  some 

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

a  case  o f  f l u i d  e x t r a c t  o f  g i n g e r  i n  t h e  basement,  and 

d r a n k  i t .  U n f o r t u n a t e l y  f o r  them, t h i s  was a  c a s e  o f  t h e  

a d u l t e r a t e d  p r o d u c t  t h a t  had been embargoed y e a r s  b e f o r e  b y  

t h e  C i n c i n n a t i  H e a l t h  Depar tment .  I t  s h o u l d  have  been 

d e s t r o y e d ,  b u t  i t  was somehow o v e r l o o k e d  and f o r g o t t e n .  I 

was g i v e n  t h e  j o b  o f  i n v e s t i g a t i n g  t h e  c a s e  and had t h e  

u n p l e a s a n t  t a s k  o f  i n t e r v i e w i n g  t h e  p o o r  v i c t i m s  i n  t h e  



h o s p i t a l  , w h i l e  u n r a v e l  1 i n g  t h e  s t o r y .  

I n  a n o t h e r  case,  D a n i e l  Banes, who had been a c l o s e  

a s s o c i a t e  o f  m i n e  i n  t h e  l a b o r a t o r y ,  accompanied me t o  t h e  

West Coas t  j u s t  b e f o r e  C h r i s t m a s  t o  t e s t i f y  a g a i n s t  t h e  

p r o d u c e r  o f  a hormone p r e p a r a t i o n .  The d e f e n d a n t ' s  l a w y e r  

p u t  up no s c i e n t i f i c  de fense ,  b u t  I'll a lways  remember h i s  

p l e a  t o  t h e  j u r y .  It went  some th ing  l i k e  t h i s - - " I  went  t o  

S t .  J o h n ' s  academy w i t h  t h i s  man, and o u r  c h i l d r e n  p l a y  

t o g e t h e r  down on t h e  beach. Would y o u  b r a n d  my f r i e n d  a 

c r i m i n a l  and send h i m  t o  j a i l  a t  C h r i s t m a s  t i m e ? "  Dan and 

I f l e w  back  t o  Wash ing ton  d e f e a t e d ,  s h a k i n g  o u r  heads and 

moaning about  s c i e n c e ,  j u s t i c e  and s e n t i m e n t .  

Then t h e r e  was t h e  h o r s e r a d i s h  case  t h a t  was a s o u r c e  

o f  amusement t o  my c o l l e a g u e s  f o r  a l o n g  t i m e .  T h i s  was 

t h e  f i r s t  use b y  F.D.A. o f  t e s t i m o n y  based on i n f r a r e d  

s p e c t r o p h o t o m e t r y .  P r e p a r e d  h o r s e r a d i s h  i s  somet imes 

a d u l t e r a t e d  w i t h  cheape r  v e g e t a b l e  s u b s t a n c e ,  u s u a l l y  

p a r s n i p s  o r  t u r n i p s ,  and t h e  l a c k  o f  pungency i s  s u p p l i e d  

b y  a d d i n g  s y n t h e t i c  a l l y 1  i s o t h i o c y a n a t e .  I n  t h e  case  i n  

q u e s t i o n ,  t h e  F.D.A. has s e i z e d  a sh ipmen t  o f  a p r o d u c t  

a d u l t e r a t e d  w i t h  p a r s n i p s  and t h e  m a n u f a c t u r e r  was c o n t e s t -

i n g  t h e  s e i z u r e .  Our e v i d e n c e  was based on m i c r o s c o p i c  

e x a m i n a t i o n .  The A d m i n i s t r a t i o n  w i shed  t o  s t r e n g t h e n  i t s  

case ,  and s i n c e  t h e  D i v i s i o n  o f  P h a r m a c e u t i c a l  C h e m i s t r y  

had made good use o f  i t s  new I .R .  s p e c t r o p h o t o m e t e r  i n  t h e  

i d e n t i f i c a t i o n  o f  d r u g  subs tances ,  I was asked t o  t r y  and 

e s t a b l i s h  t h e  p r e s e n c e  o f  t h e  added s y n t h e t i c  a l l y  



i s o t h i o c y a n a t e  i n  t h e  s e i z e d  p r o d u c t .  I f a i l e d  i n  t h i s ,  

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

pungen t  m a t e r i a l  f rom t r u e  h o r s e r a d i s h .  However, I d i d  

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

e x t r e m e l y  d i s t i n c t i v e  I.R. spect rum;  and b y  t h i s  means I 

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

d u c t .  My r e s u l t s  checked s u r p r i s i n g l y  w e l l  w i t h  t h e  m i c r o -  

s c o p i c  f i n d i n g s .  The case--The U.S. v e r s u s  50 cases  o f  

h o r s e r a d i s h ,  was t r i e d  i n  B o s t o n  w i t h o u t  j u r y .  The Judge 

was q u i t e  i m p r e s s e d  w i t h  t h e  I . R .  d a t a ,  and t h e  d e f e n s e  

a t t o r n e y  h a v i n g  n e v e r  seen a n y t h i n g  l i k e  i t ,  d i d n ' t  h a v e  

t h e  l e a s t  i d e a  what  t o  do i n  c r o s s  e x a m i n a t i o n .  The U.S. 

won; t h e  I . R .  had doomed t h e  50 cases  o f  a d u l t e r a t e d  

h o r s e r a d i s h .  

The l a s t  case  i n  w h i c h  I was i n v o l v e d  as a  member o f  

t h e  F.D.A. was b y  f a r  t h e  b i g g e s t  and most  c o n t r o v e r s i a l  o f  

a l l  such  e f f o r t s .  T h i s  was t h e  K r e b i o z e n  a f f a i r ,  w h i c h  

f i l l e d  many a co lumn i n  t h e  d a i l y  newspapers,  and i n  t h e  

C o n g r e s s i o n a l  Record.  When t h e  F.D.A. began i t s  i n v e s t i g a -  

t i o n  o f  K r e b i o z e n ,  t h e  D i v i s i o n  o f  P h a r m a c e u t i c a l  Chemis-

t r y  was g i v e n  t h e  task o f  determining the romposjiion o f  

b o t h  c r y s t a l l i n e  K r e b i o z e n  and i t s  dosage form.  A f t e r  a 

v e r y  s u c c e s s f u l  team e f f o r t ,  we e s t a b l i s h e d  t h e  c o m p o s i t i o n  

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

ved and we t h o u g h t  o f  p r a c t i c a l l y  n o t h i n g  b u t  K r e b i o z e n  f o r  

many months.  The case  f i n a l l y  came t o  c o u r t  i n  Ch icago,  

and l a s t e d  f o r  n i n e  months.  By t h a t  t i m e ,  I had 



succeeded D r .  W i l e y  as  D i r e c t o r  o f  t h e  D i v i s i o n ,  and i n  

t h a t  c a p a c i t y  I t e s t i f i e d  f o r  f o u r  d a y s  on t h e  o v e r a l l  

s c i e n t i f i c  a s p e c t s  o f  o u r  work.  We were s tunned  when we 

l o s t  t h e  case ,  f o r  we f e l t  t h a t  we had p r o v e n  w i t h o u t  a 

d o u b t  t h a t  t h i s  so c a l l e d  c a n c e r  c u r e  was n o t h i n g  more t h a n  

c r e a t i n e  monohydrate.  B u t  a t  l e a s t  we had succeeded i n  

r e v e a l i n g  t h e  i d e n t i t y  o f  t h e  a l l e g e d  s e c r e t  wonder sub- 

s t a n c e  and had b a r r e d  i t  f r o m  i n t e r s t a t e  commerce. 

Now i n  c l o s i n g  l e t  me m e n t i o n  someth ing  t h a t  has a lways  

i m p r e s s e d  me as b e i n g  o f  h i g h e s t  i m p o r t a n c e  i n  F . D . A .  work.  

T h a t  has been t h e  c l o s e  c o o p e r a t i o n  between F . D . A .  s c i e n -

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

t h e  c o l l e g e s  and u n i v e r s i t i e s  and t h e  t w o  compendia.  T h i s  

c o l l  a b o r a t i o n  has r e s u l t e d  i n  , c o n t i n u o u s 1  y i m p r o v i n g  s t a n d -  

a r d s  o f  e x c e l l e n c e  f o r  d r u g s  and has been o f  g r e a t  b ' e n e f i t  

t o  t h e  consuming  p u b l i c .  T h i s  i s  one a s p e c t  o f  a c t i v i t i e s  

i n  t h e  F . D . A .  t h a t  I hope w i l l  n e v e r  change. THANK YOU. 






