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INTRODUCTION 

This i s  a t ranscr ipt ion of a taped interview, one of a 

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

re t i red  employees of the U.  :.S. FO@ a"d ;Drug Administration. 

The interviews were held w i t h  r e t i red  F.D.A. employees 

whose recollections may serve t o  enrich the writ ten record. 

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

as source material f o r  present and future researchers; tha t  

the s to r ies  of important a c ~ o m ~ l i s h m e n t ~ ,  in teres t ing events, 

and distinguished leaders will find a place i n  t raining and 

orientation of new employees, and may be  useful t o  enhqnce 

the morale of the organization; and f i na l l y ,  tha t  they wi.11 

be of value t o  Dr. James Harvey Young in  the writing of the  

history of the Food and Drug Administration. 

The tapes and transcriptions w i l l  become a part  of the 

collection of the  ati ion dl Library of Medicine and copies of 
. . 

the transcriptions will be placed i n  the Library of Emory 

University 
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STATEMENT OF GIFT 


1, h/,'//;ah fiseh et-9 , hereby give t o  the  United States 

of America f o r  inclusion i n  the  col lect ions  of the National Library of 

Medicine and f o r  administration therein by the authori t ies  thereof,  the 

magnetic tape recording of the interview held on &?p 25. / 9 e L / ,  

between R a  LC?& G, f i r  d r r  and myself, togeiher w i t h  the 

f ina l  edited t ranscr ip t  made from t h i s  recording. I t  i s  my understanding 

t h a t  a copy of the f ina l  edited t r ansc r ip t " i s  t o  be deposited in  the 

l i b ra ry  of the Emory University a's well as i n  the  National Library of 

Medicine. 

I hereby dedicate t o  the public my l i t e r a r y  r ights  t o  t h i s  recording and 

i t s  t r ansc r ip t ,  so t ha t  they may be f ree ly  examined, l istened t o ,  c i ted,  

quoted, or  reproduced i n  whole or  in  par t ,  subject  to  such res t r ic t ions  

as the Library may impose t o  insure t h e i r  proper protection and preser- 

vation. 

Accepted : 	 I 

Date 	 Chief, History of Medicine Division 
National Library of Medicine 
Bethesda, Maryland 



BP: T h i s  i s  a r e c o r d i n g  o f  an i n t e r v i e w  w i t h  W i l l i a m  V .  

E i s e n b e r g ,  made o n  J u l y  25, 1984 .  B i l l  E i s e n b e r g  r e t i r e d  f r o m  

t h e  Food and D r u g  A d m i n i n s t r a t i o n  i n  1 9 8 0  when he was A s s i s t -

a n t  D i r e c t o r  o f  t h e  D i v i s i o n  o f  M i c r o b i o l o g y .  The r e c o r d i n g  

i s  b e i n g  made a t  h i s  home i n  .  My name i s  

Bob P o r t e r .  

B i l l ,  wou I d  y o u  s t a r t  us o u t  w i t h  a t h u m b n a i l  s k e t c h  o f  

y o u r  e d u c a t i o n  and c a r e e r  s o  t h a t  a n y b o d y  who l i s t e n s  t o  t h i s  

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

WE: I r e c e i v e d  a B a c h e l o r  o f  A r t s  Degree  w i t h  a M a j o r  i n  

C h e m i s t r y  and B i o l o g y  i n  1 9 3 4  f r o m  B r o o k l y n  C o l l e g e  i n  t h e  

C i t y  o f  New York .  I r e c e i v e d  a M a s t e r  o f  A r t s  Degree,  w i t h  a 

m a j o r  i n  B o t a n y  and P l a n t  P a t h o l o g y  i n  1942  f r o m  G e o r g e  Wash- 

i n g t o n  U n i v e r s i t y  i n  W a s h i n g t o n ,  D . C .  1 " v e  a l s o  t a k e n  g r a d -

u a t e  c o u r s e s  i n  P l a n t  P h y s i o l o g y  a t  C a t h o l i c  U n i v e r s i t y  and 

B o t a n y  and C h e m i s t r y  a t  t h e  U.S. D e p a r t m e n t  o f  A g r i c u l t u r e  

G r a d u a t e  S c h o o l .  

B P :  O K .  Now, t e l l  me some a b o u t  how y o u  g o t  s t a r t e d  i n  FDA, 

who h i r e d  you ,  and when and wha t  k i n d  o f  t h i n g s  were  g o i n g  on 

a t  t h a t  t i m e .  

W E :  I was w o r k i n g  i n  t h e  U . S .  D e p a r t m e n t  o f  A g r i c u l t u r e ,  o f  
i 

w h i c 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  was a p a r t .  I was 

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

o f  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e ,  when I t r a n s f e r r e d  i n  



I 

December o f  1 9 3 7  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 ,  w h i c h  

was an a g e n c y  as p a r t  o f  t h e  U.S.  D e p a r t m e n t  o f  A g r i c u l t u r e  a t  

t h a t  t i m e .  I was h i r e d  b y  M r .  0 .  J. Howard  as p a r t  o f  a t eam 

t h a t  was h i r e d ,  a t  t h a t  t i m e ,  as a r e s u l t  o f  t h e  p a s s a g e  o f  

t h e  FD&C l a w  ( t h e  1 9 3 8  A c t  w h i c h  i n v o l v e d  a  r a d i c a l  c h a n g e  i n  

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

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

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

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

o f  f o o d .  

B P :  OK.  J u s t  go on  t h r o u g h  y o u r  c a r e e r  b r i e f l y  and t h e n  we 

w i l l  go b a c k  and p i c k  up  t h e  h i g h l i g h t s .  

W E :  The f o u r  o f  u s  who w e r e  h i r e d  a t  t h a t  t i m e  were  g i v e n  a 

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

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

shown.  My own p a r t i c u l a r  a p t i t u d e ,  b e c a u s e  o f  t h e  b a c k g r o u n d  

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

i n v o l v i n g  c h e m i c a l  m i c r o s c o p y ,  as w e l l  as h i s t o l o g i c a l  m i c r o -

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

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

d i e n t s  i n t o  f o o d s  w h i c h  cou1;d be d e t e c t e d  b y  m i c r o s c o p i c  

m e t h o d s  i n v o l v i n g  b o t h  c h e m i c a l  m i c r o s c o p y  as w e l l  as h i s t o -

l o g i c a l  m i c r o s c o p y .  I n  t h i s  way we c o u l d  n o t  o n l y  d e t e r m i n e  
I 

t h e  i n g r e d i e n t s  o f  f o o d s  t h a t  we re  p a r t ' o f  t h e  g e n u i n e  f o r m -  



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

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

d i e n t s  t h a t  were  f o r m u l a t e d  w i t h  t h e  f o o d  as an economic  

c h e a t ) .  T h i s  t y p e  o f  t e c h n i q u e  was p a r t i c u l a r l y  a p p l i c a b l e  

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

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

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

c r y s t a l l o g r a p h y .  

I a l s o  was i n v o l v e d  i n  t h e y d e v e l . o p m e n t  o f  me thods  f o r  t h e  

d e t e c t i o n  o f  f i l t h  i n  f o o d s ,  w h i c h  were  t h e  b a s i s  f o r  e n f o r c e -

m e n t  o f  t h e  1 9 3 8  l a w  w h i c h  r e q u i r e d  t h a t  f o o d s  be p r o d u c e d  i n  

a s a n i t a r y  manner .  I t  d e f i n e d  a d u l t e r a t i o n  as f o o d  p r o d u c e d  

u n d e r  c o n d i t i o n s  whereby  t h e y  may be  c o n t a m i n a t e d ,  so t h a t  ac-

t i o n  c o u l d  be  t a k e n  n o t  o n l y  on  t h e  b a s i s  o f  o b j e c t i v e  ana 

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

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

f o r m  t h e  b a s i s  o f  a c t i o n  a g a i n s t  t h e  f o o d  where  t h e  f o o d  had 

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

S e c t i o n  4 0 2 ( a ) 4  o f  t h e  Food, D rug  and C o s m e t i c  A c t .  

B P :  You m e n t i o n e d  f o u r  o f  y o u  whose t a l e n t s  were  i d e n t i f i e d .  

Was t h e r e  a  c o n s c i o u s  e f f o r t  * t o  t a k e  each  one o f  y o u  and make 

h i m  an e x p e r t ?  I n  o t h e r  words ,  y o u  became an e x p e r t  on t h i s ,  

K e n t o n  H a r r i s  became an e x p e r t  on t h a t ,  e t c .  Was t h e r e  a s o r t  

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



more a matter of chance? 


WE: It was a matter of chance in the sense that certain 


people, because of their backgrounds, and because of their 


aptitudes, showed an expertise and a talent for certain 


aspects of the work. For example, with my background in 


biology, I showed a preference for the mold count work and 


for the work deal ng with the decomposition of foods. I did 


quite a bit of wo k in the entomological area, but Kenton 


Harris, for examp e, who had a degree- in entomology and ma- 


jored in entomolo y, specialized in that aspect of the work 


for the most part. 


Helsel, who had a major in biology as well as chemistry 


also tended to prefer mold count work, but again, we were 


expected to be knowledgeable and skilled'in all types of the 


so-called microanalytical work involving the examinat on of 


foods, to determine whether they were in compliance w th 


respect to the sanitary safeguard sections of the Law 402(a)3 


and 402(a)4. All of the four who were hired at that ime to 


implement those sections of the law were skilled microscopists 


and skilled in biological sciences. 


I had quite a background in chemistry in addition to my 


involvement in  the biological aspects of the work. The de- 


tection of ingredients ,involving chem ical microscopy was a 

I 

technique that I utilized. I was one of the four that spec- 




ialized, to some extent, in  the area of chemical microscopy 


and microscopic crystallography, where we could determine not 


only biological components of food, but also chemical compon- 


ents of foods in the form of pure chemicals, as well as the 


chemical components of drugs. This also included botanical 


ingredients of drugs where ingredients could be detected by 


histological structures and diagnostic characters of drugs 


derived from plant and animal products, where the ingredients 


were in the form of organized biological cellular.-components, 

. -

as opposed to synthet ic components, such as the crystalline 

drugs. 

BP: Bill, when you f irst started and went into this kind of 

work, was there a body of methods which you could apply, or 

were you developing your own methods for-the most part as 

problems arose? 

WE: There was some background of methods in the drug area. 

The h istology of drug components in the form of botanical and 

an i ma 1 products had been established to a large degree at that 

time. Optical crystallography and microscopic crystallography 

for the detection of synthetic and crystalline drug components 

had been established to some.degree in the pharmaceutical 
i 

sciences. We had adapted techniques which had been used, for 


example, in mineralogy, and in methods for the determinination 


of crystal ingredients in ores and in mineral products. There 




was n o t  a l a r g e  b o d y  o f  k n o w l e d g e  i n  t h a t  a r e a  i n v o l v i n g  t h e  

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

s c o p y  and b y  o p t i c a l - c r y s t a l l o g r a p h i c  t e c h n i q u e s .  M o s t  o f  

t h a t  was d e v e l o p e d  i n  t h e  M i c r o a n a l y t i c a l  D i v i s i o n  where  we 

were  w o r k i n g .  

Now, i n  t h e  a r e a  o f  t h e  d e t e r m i n a t i o n  o f  f i l t h  b y  m i c r o -  

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

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

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

t i o n  t h r o u g h  i n s a n i t a r y  c o n d i t i o n s  i n t o  t h e  f o o d ;  t h i s  was a 

new s c i e n c e  and p r i o r  t o  o u r  h i r i n g  o f  t h e  f o u r  p e o p l e  who 

came i n  a t  t h a t  t i m e  i n  1937,  some t e c h n i q u e s  had been d e v e l -  

oped  b y  D r .  Howard and M r .  Wi ldman,  b u t  t h e  l a r g e  body  o f  

m e t h o d o l o g y  was d e v e l o p e d  f r o m  t h a t  p e r i o d  onward .  

B P :  Was Food and Drug ,  p a r t i c u l a r l y  y o u r  g r o u p  i n  Food and 

Drug,  a t  t h e  f o r e f r o n t  o f  t h e  d e v e l o p m e n t  o f  t h e s e  me thods ,  o r  

was i n d u s t r y  d o i n g  much a t  t h a t  t i m e ?  Was Food and D r u g  

r e a l l y  t h e  p l a c e  where  t h i s  a l l  s t a r t e d ?  

WE: Yes, t h e r e  was v e r y  l i t t l e  w o r k  b e i n g  done by  i n d u s t r y .  

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

s e n s e  t a t  t h e y  p a r t i c i p a t e d + i n  t h e  a n n u a l  m e e t i n g s  where  t h i s  

t y p e  o f  m e t h o d o l o g y  was r e p o r t e d .  These  were  t h e  a n n u a l  m e e t -

i n g s  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 .  Oc-

c a s i o n a  l y  t h e y  a c t e d  as c o l l a b o r a t o r s  i n  s t u d i e s ,  b u t  i n  1937 

1 



a n d  1 9 3 8  when  we w e r e  b e g i n n i n g ,  i n d u s t r y  p a r t i c i p a t i o n  was a t  

a  m i n i m u m .  I t  g r e w  i n  l a t e r  y e a r s ,  b u t  was n e v e r  r e a l l y  a 

m a j o r  p a r t  o f  t h e  d e v e l o p m e n t .  T o d a y ,  i n d u s t r y  a n d  e v e n  t o  

some e x t e n t ,  t h e  U n i v e r s i t i e s  a r e  p a r t i c i p a t i n g  a l i t t l e  m o r e  

a c t i v e l y .  T h e  v a s t  b o d y  o f  m e t h o d o l o g y  was d e v e l o p e d  e s s e n -

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

t h a t  t i m e .  I t  l a t e r  became p a r t  o f  t h e  D i v i s i o n  o f  M i c r o b i o l -  

o g y .  A t  t h a t  t i m e  a l l  o f  t h e  m e t h o d s  w e r e  l i t e r a l l y  d e v e l o p e d  

i n  t h e  M i c r o a n a l y t i c a l  D i v i s i o n .  m he-field l a b o r a t o r i e s  p a r -

t i c i p a t e d  t o  some e x t e n t  a n d  i n  l a t e r  y e a r s ,  p a r t i c i p a t e d  much  

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

t i o n  b e t w e e n  t h e  c e n t r a l  l a b o r a t o r y  i n  W a s h i n g t o n ,  t h e  M i c r o -  

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

T h e  M i c r o a n a l y t i c a l  D i v i s i o n ,  w h i c h ' l a t e r  became a b r a n c h  

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

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

became a  c h a p t e r  i n  t h e  AOAC i n  a b o u t  1 9 4 5  a n d  a l s o  was i n -

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

t r i g g e r e d  b y  t h e  p e o p l e  i n  t h e  M i c r o a n a l y t i c a l  B r a n c h .  T o d a y  

t h e  M i c r o a n a l y t i c a l  B r a n c h  i s  s t i l l  t h e  " s p a r k  p l u g "  f o r  t h e  

d e v e l o p m e n t  o f  m i c r o s c o p i c  m e t h o d s ,  b u t  w e ' r e  g e t t i n g  a  m u c h  

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

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

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



B P :  B i l l ,  i s  t h i s  a good t i m e  f o r  me t o  ask  y o u  t o  t e l l  u s  

a b o u t  B. J. Howard;  wha t  k i n d  o f  a  man was he, wha t  k i n d  o f  

man was he t o  work  f o r ,  w h a t  were  some o f  t h e  t h i n g s  he d i d ,  

o r  any a n e c d o t e s .  As y o u  know, w i t h  t h i s  k i n d  o f  a  h i s t o r y ,  

t h i n g s  t h a t  a r e  i n  t h e  f i l e 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  c a n  be  r e t r i e v e d ,  so w e ' r e  l o o k i n g  f o r  t h e  k i n d s  o f  

t h i n g s  t h a t  maybe d i d  n o t  end up i n  an o f f i c i a l  f i l e  some-

w h e r e  - a  more  p e r s o n a l  l o o k  a t  t h e  man. 

W E :  My r e c o l l e c t i o n s  o f  B. J. a r e  t h a t  he  was a v e r y  m e t i c u -  

l o u s  w o r k e r ,  and t h e  work  was r e a l l y  p a r t  o f  h i s  l i f e .  He n o t  

o n l y  l i v e d  t h e  w o r k  d u r i n g  t h e  h o u r s  he  was a t  t h e  l a b o r a t o r y ,  

b u t  he  l i v e d  i t  even  a t  home. Even h i s  v a c a t i o n s  were  r e a l l y  

p a r t  o f  h i s  work ;  i n  o t h e r  words ,  he  l i v e d  h i s  work  2 4  h o u r s  a 

day ,  3 6 5  days  a  y e a r .  As I i n d i c a t e d ,  he  was a v e r y  m e t i c u -  

l o u s  w o r k e r  and i t  was t h i s  t y p e  o f  a b i l i t y  t h a t  was needed  i n  

t h e  t y p e  o f  work  he was i n v o l v e d  i n .  M i c r o s c o p y  as a p p l i e d  t o  

f o o d  and d r u g  work  r e q u i r e d  t h e  a b i l i t y  t o  p e r c e i v e  v e r y  

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

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

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

d u r i n g  t h e  p r o c e s s i n g .  I t  was t h i s  a b i l i t y  t o  p e r c e i v e  t h e s e  
; 

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

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

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



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

q u a l i t y  o f  t h e  p r o d u c t .  

B P :  Was he h a r d  t o  work  f o r ?  

WE:  No, B. J. was n o t  one who l o o k e d  o v e r  y o u r  s h o u l d e r  as  

y o u  worked .  He w o u l d  g i v e  y o u  a p r o b l e m  and l e t  y o u  a p p r o a c h  

i t  and d e v e l o p  i t  i n  y o u r  own manner .  He o n l y  j u d g e d  y o u  o n  

t h e  f i n i s h e d  p r o d u c t .  He w e n t  o v e r  y o u r  f i n i s h e d  p i e c e  o f  

work  q u i t e  m e t i c u o u s l y  and c a l l e d  y o u  down on any  s h o r t  com-

i n g s .  Then a g a i n ,  he was a v e r y  k i n d l y .  and f a t h e r l y  t y p e  o f  

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

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

t h e  p r o j e c t  t h a t  needed  r e w o r k i n g ,  a n d ' h e  gave you  s u f f i c i e n t  

t i m e  t o  do a f i r s t  r a t e  j o b .  

B. J. was so m e t i c u l o u s  i n  h i s  a p p r o a c h  t o  a p r o b l e m  t h a t  

he  w a n t e d  y o u  t o  l o o k  i n t o  e v e r y  a s p e c t  o f  i t .  Somet imes he 

was a l i t t l e  p e r t u r b e d  i f  y o u  c o m p l e t e d  t h e  p r o j e c t  t o o  

q u i c k l y .  One o f  h i s  f a v o r i t e  e x p r e s s i o n s  a f t e r  y o u  f i n i s h e d  a 

p r o j e c t  w o u l d  be, "Have y o u  c h e c k e d  t h i s  o t h e r  a s p e c t  o f  i t ? "  

O r ,  " C o u l d  y o u  l o o k  i n t o  t h i s  c o l l a t e r a l  m a t t e r ? "  He e s p e -  

c i a l l y  w a n t e d  y o u  n o t  t o  h u r r y  back ,  f o r  examp le ,  i f  y o u  w e r e  

o u t  on  a f i e l d  p r o j e c t .  I wo.uld s o m e t i m e s  c a l l  i n  and t e l l  

h i m  t h a t  I t h o u g h t  we had c 6 m p l e t e d  t h e  a s s i g n m e n t .  He 

i n v a r i a b l y  w o u l d  say ,  " W e l l ,  do y o u  t h i n k  y o u  m i g h t  s t a y  a 
I 

l i t t l e  l o n g e r  and c h e c k  o u t  some o t h e r  a s p e c t s  o f  t h e  w o r k ? "  



He n e v e r  wan ted  y o u  t o  do t h i n g s  i n  a h u r r y .  I t  was a r e -

s e a r c h  t y p e  o f  a p p r o a c h  t o  a p r o b l e m ,  and t o  some e x t e n t  i t  

seemed l i k e  an e n d l e s s  t e c h n i q u e .  I was t h e  t y p e  o f  p e r s o n  

who f e l t  t h a t  t h e  p r o j e c t  d e s e r v e d  a l l  t h e  a t t e n t i o n  t h a t  i t  

m e r i t e d ,  b u t  we had t o  c a l l  a h a l t  a t  some p o i n t ,  b e c a u s e  

o t h e r  t h i n g s  were  w a i t i n g  t o  b e  done.  6. J. was somet imes ,  I 

t h o u g h t ,  somewhat t o o  r e s e a r c h  minded,  i n  t h e  sense t h a t  he 

w a n t e d  y o u  t o  d e v e l o p  and t o  l o o k  i n t o  s o  many a s p e c t s  o f  a 

p r o b l e m  t h a t  i t  c o u l d  t u r n  i n t o  an a l m o s t  e n d l e s s  t a s k .  So t o  

t h a t  e x t e n t ,  t h e  p e r s o n  who w o r k e d  u n d e r  B.J.  had t o  p a c e  h i m -  

s e l f  and had t o  r e l y  on h i s  own j u d g e m e n t  i n  many c a s e s  as t o  

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

y o u  e v a l u a t e  t h e  p r o b l e m  as t o  i t s  r e l a t i v e  i m p o r t a n c e  and 

r e l y  on  y o u r  own j u d g e m e n t  t o  a g r e a t  e x t e n t  t o  i n d i c a t e  t h a t  

y o u  had e x h a u s t e d  a t  l e a s t  t h e  p r o j e c t  f r o m  t h e  p u b l i c  s t a n d -

p o i n t  o f  p r a c t i c a l  a p p r o a c h  t o  i t  and t h a t  t h e  end p r o d u c t  was 

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

i n v o l v e d .  

B P :  What was B .  J. H o w a r d ' s  r e l a t i o n s h i p  w i t h  h i s  p e e r s  i n  

t h e  o r g a n i z a t i o n  and w i t h  t h e  C o m m i s s i o n e r ?  How was he  p e r -  

c e i v e d  b y  p e o p l e  l i k e  t h a t ,  s o  f a r  as y o u  remember?  Was he 
i 


h i g h l y  r e s p e c t e d ?  


WE: A t  t h e  t i m e  I j o i n e d  t h e  M i c r o a n a l y t i c a l  B r a n c h ,  B .  J. 


was a p p r o a c h i n g  t h e  end  o f  h i s  c a r e e r .  A c t u a l l y ,  I w o r k e d  




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

He was a  v e r y  w e l l  r e s p e c t e d  man. He was c o n s i d e r e d  t h e  "Dean 

o f  W o r k e r s "  i n  t h e  f i e l d  i n  w h i c h  he was an e x p e r t ;  t h e  a r e a  

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

e s p e c i a l l y  i n  p h o t o m i c r o g r a p h y  ( t a k i n g  p i c t u r e s  t h r o u g h  t h e  

m i c r o s c o p e ) .  

B .  J. Howard had  an a s s i s t a n t  b y  t h e  name o f  G e o r g e  L.  

Keenan.  Keenan,  a t  t h e  t i m e ,  s p e c i a l i z e d  i n  t h e  a r e a  w h i c h  I 

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

c h e m i c a l  m i c r o s c o p y .  As a c h e m i c a l  m i c r o s c o p i s t s ,  George  L .  

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

Foods ;  a l s o  c h e m i s t s  i n  t h e  D r u g  D i v i s i o n .  B .  J. had  r e l e -  

g a t e d  a l m o s t  a l l  o f  t h a t  w o r k  t o  M r .  Keenan, a l t h o u g h  i n  some 

o f  t h e  e a r l y  y e a r s  o f  M r .  H o w a r d ' s  c a r e e r ,  he h a d  a l s o  done  

q u i t e  a b i t  o f  wo rk  i n  t h a t  a r e a .  E v e n t u a l l y  m o s t  o f  h i s  w o r k  

was l i m i t e d  t o  p r o b l e m s  i n  f o o d  and t o  m o l d  c o u n t  w o r k  i n  t h e  

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

i n s e c t  f r a g m e n t s .  He d i r e c t e d  h i s  e f f o r t s  t o  t h e  d e t e c t i o n  o f  

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

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

p u r e e d  p r o d u c t s ,  w h e r e  v i s i b l e  i n s e c t  c o n t a m i n a t i o n  and damage 

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

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



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

i n a t i o n  and i d e n t i f y i n g  t h e m  a t  s u i t a b l e  m a g n i f i c a t i o n .  As I 

i n d i c a t e d  e a r l i e r ,  H o w a r d ' s  e x p e r t i s e  l a y  i n  t h e  a b i l i t y  t o  

o b s e r v e  and i d e n t i f y  m i n u t e  d i f f e r e n c e s  b e t w e e n  f o o d  i n g r e -

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

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

d e t e r i o r a t i o n .  

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

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

m o l d s ,  i n v o l v e d  t h e  a b i l i t y  t o  d i s t i n g u i s h  b e t w e e n  t h e s e  i n -

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

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

h i s t o l o g i c a l  and a n a t o m i c a  1  d i f f e r e n c e s  b e t w e e n  t h e  f o o d  

i n g r e d i e n t s  and t h e  c o n t a m  i n a n t s  i n  t h e  f o r m  o f  i n s e c t  f r a g -  

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

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

B P :  1 j u s t  w a n t  t o  go i n t o  t h e  way y o u  w o r k e d .  D i d  y o u  s p e n d  

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

i n ,  o r  d i d  y o u  on o c c a s i o n  go o u t  and h a v e  p e r s o n a l  e x p e r i e n c e  

i n  t h e  i n d u s t r y ...i n  t h e  f i e l d ?  

WE: A l m o s t  a l l  o f  t h e  M i c r p i n a l y s t s  i n  t h e  D i v i s i o n  w e r e  

r e q u i r e d  t o  do f i e l d  w o r k  i n v o l v i n g  f a c t o r y  s t u d i e s  and f i e l d  

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

o f  t h e s e  c o n t a m i n a n t s .  

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

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

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

c o n d i t i o n s  and  f a c t o r y  c o n d i t i o n s  w i t h  r e s p e c t  t o  s a n i t a t i o n .  

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

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

c o u l d  b e  i n t e r p r e t e d  i n  term.sh o f  s u c h  c o n d i t i o n s .  We w o u l d  
,5 

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

t h e  p r o d u c t  was p r e p a r e d  m e t  t h e  s a n i t a r y  s t a n d a r d s ,  o r  w h e t h -

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



S e c t i o n  o f  t h e  Law, 4 0 2 ( a ) 4 .  

BP: Wou ld  y o u  d e s c r i b e  f o r  me one o f  y o u r  e a r l y  t r i p s  ...a 

t r i p  y o u  c a n  s t i l l  remember r a t h e r  w e l l ,  w h e r e  y o u  w e n t ,  w h a t  

y o u  d i d ,  wha t  y o u  w e r e  t r y i n g  t o  f i n d  o u t ,  and maybe s o m e t h i n g  

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

WE:  W e l l ,  some o f  t h e  o t h e r  s t u d i e s  i n v o l v e d  f u r t h  r d e v e l o p -

m e n t  o f  f i e l d  c o n d i t i o n s  i n v o l v i n g  d e c o m p o s i t i o n  i n  t o m a t o  

p r o d u c t s .  T h i s  was b r i n g i n g  up  t o  d a t e  t h e  b o d y  o f  know1 edge  

t h a t  B. J. Howard had  d e v e l o p e d  e a r l i e r - ,  i n  f a c t  go ng  b a c k  t o  

1 9 0 6  when he was w o r k i n g  on h i s  " m o l d - c o u n t "  m e t h o d  f o r  t o m a t o  

p r o d u c t s .  

BP: Does i t  go b a c k  t h a t  f a r ?  

WE: Oh, y e s .  I t  goes b a c k  t o  1 9 0 6 .  T h a t  i s  t h e  b e g i n n i n g  o f  

t h e  l a w ,  t h e  b e g i n n i n g  o f  t h e  Food, Drug;and C o s m e t i c  Law. I 

b e l i e v e  i t  goes t o  t h a t  f a l l ,  t h o u g h  some o f  t h e  e a r l y  w o r k  

was p u b l i s h e d  i n  1 9 1 1  i n  t h e  Yea rbook  o f  A g r i c u l t u r e .  B u t  8.  

J. Howard,  I am s u r e ,  was w o r k i n g  p r i o r  t o  t h a t  i n  d e v e l o p i n g  

t h e  b a s i c  i n f o r m a t i o n  and e x p e r i m e n t a l  d a t a  w h i c h  l e a d  up t o  

t h a t  p u b l i c a t i o n  i n  1911 .  

Some o f  t h e  e a r l y  s t u d i e s  t h a t  I u n d e r t o o k  r e l a t e d  t o  

m o l d - c o u n t  d a t a  f o r  d e t e r m i n i . n g  t h e  amount  o f  decomposed 

t o m a t o e s ,  i . e . ,  r o t t e n  t o m a t o e s ,  g o i n g  i n t o  t o m a t o  j u i c e ,  o r  

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

we w e n t  o u t  i n t o  t h e  f i e l d  t o  d e t e r m i n e  c r o p  C o n d i t i o n s  and  



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

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

t h e  p a r t i c u l a r  t o m a t o  f r u i t  d i s e a s e s  t h a t  had a f f e c t e d  a c r o p ;  

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

e.g.  t h e  t o m a t o  f r u i t  worm t h a t  m i g h t  a f f e c t  t h e  h a r v e s t e d  

t o m a t o e s .  

We were  i n v o l v e d  w i t h  d r o s o p h i l a ,  house  f l i e s  and o t h e r  

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

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

and t h e  s t o r a g e  o f  t h e  p r o d u c t  p r i o r  t o  i t s  p r o c e s s i n g .  We 

w o u l d  do q u a n t i t a t i v e  e v a l u a t i o n s  o f  t h e  c o n t a m i n a n t s  i n  t h e  

f o r m  o f  decay ,  o r  i n  t h e  f o r m  o f  i n s e c t  damage t o  t h e  c r o p ,  

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

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

w i t h  t h e  c o n d i t i o n s  o f  t h e  r a w  m a t e r i a l ,  b o t h  as i t  was d e l i v -

e r e d  t o  t h e  p r o c e s s i n g  p l a n t ,  and a l s o  w i t h  t h e  manner i n  

w h i c h  t h e  p l a n t  had been a b l e  t o  p r e p a r e  and c l e a n  t h e  p r o d u c t  

p r i o r  t o  i t s  i n c o r p o r a t i o n  i n t o  f i n i s h e d  p r o d u c t .  I d i d  q u i t e  

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

B P :  I n  what  a r e a s  o f  t h e  U n i  t e d  S t a t e s ?  

WE: W e l l ,  i n i t i a l l y  I w o r k e d  i n  t h e  B u f f a l o  D i s t r i c t  a r e a  o f  
.5 

New Y o r k  S t a t e ,  P e n n s y l v a n i a  t o  some e x t e n t ,  and a l s o  d i d  some 

work  i n  a number o f  New J e r s e y  p l a n t s .  L a t e r  I d i d  some work  

i n  t h e  m i d - w e s t  - i n  I n d i a n a ,  O h i o ,  and  M i c h i g a n  p l a n t s .  O f  



c o u r s e ,  as t h e  y e a r s  w e n t  b y  I a l s o  v i s i t e d  many p l a n t s  i n  

C a l i f o r n i a .  A l s o ,  a number  o f  p l a n t s  i n  Oregon  and  U t a h .  

A l m o s t  a l l  o f  t h e s e  s t u d i e s  i n v o l v e d  i n v e s t i g a t i o n s  o f  

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

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

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

t a t i v e l y  and q u a n t i t a t i v e l y ,  w i t h  t h e  f i n d i n g s  r e v e a l e d  b y  

o b j e c t i v e  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  t h e  f i n i s h e d  

p r o d u c t s .  

I n  t h e  a r e a  o f  i n s e c t  f r a g m e n t s  and r o d e n t  h a i r s ,  I 

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

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

s p i c e  g r i n d e r s  ( t h e  m a n u f a c t u r e r s  o f  g r o u n d  s p i c e s ) .  To a 

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

p o r t e d  i n t o  t h e  U n i t e d  S t a t e s  i n  s e m i - f i n i s h e d  f o r m .  These  

w e r e  d r i e d  s p i c e s  t h a t  had  been  s e m i - p r o c e s s e d  t o  some e x t e n t  

o v e r s e a s  and w e r e  i m p o r t e d  i n t o  t h e  U n i t e d  S t a t e s .  

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

r e s p e c t  t o  damage c a u s e d  b y  i n s e c t s ,  mo ds,  r o d e n t s  and o t h e r  

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

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

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

g r o u n d  s p i c e s  o r  p r e p a r e d  w h o l e  s p i c e s  and  a n a l y z e d  b y  s u i t -  
I 

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



r o d e n t s ,  m o l d s  and o t h e r  b i o l o g i c a l  a g e n t s .  The a n a l y t i c a l  

d a t a  were  c o r r e l a t e d  w i t h  t h e  q u a l i t y  o f  t h e  p r o d u c t ,  as  w e l l  

as  t h e  p r o c e s s i n g  c o n d i t i o n s  u n d e r  w h i c h  t h e  s p i c e s  were  manu-

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

t i ons .  

The M i c r o a n a l y t i c a l  B r a n c h  and t h e  M i c r o a n a l y t i c a l  D i v i -  

s i o n ,  as i t  was e a r l y  d e s i g n a t e d ,  was p r o b a b l y  one o f  t h e  f e w  

D i v i s i o n s  i n  Food and  D r u g  whose l a b o r a t o r y  p e r s o n n e l  was 

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

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

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

c o u l d  be somewhat d i f f i c u l t  t o  i n t e r p r e t  b e c a u s e  o f  t h e  u b i q -

u i t o u s  n a t u r e  o f  c o n t a m i n a n t s  i n  t h e  f o r m  o f  i n s e c t  f r a g m e n t s ,  

and r o d e n t  h a i r s .  Because o f  t h e  u b i q u i t o u s  n a t u r e  o f  t h e s e  

t y p e s  o f  n a t u r a l  c o n t a m i n a n t s ,  one had t o  d e v e l o p  a b o d y  o f  

i n t e r p r e t i v e  d a t a .  One had t o  d e v e l o p  a  m i c r o a n a l y t i c a l  p r o -

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

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

q u a n t i t a t i v e  and q u a l i t a t i v e  d a t a  w h i c h  t h e  m e t h o d  c o u l d  e l i c -  

i t ,  m i g h t  be i n t e r p r e t e d .  T h i s  c o u l d  o n l y  be  done b y  i n v e s t i -  

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

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

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

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



fo rm;  a n d  t h e n  t o  t h e  d e v e l o p m e n t  o f  a  m e t h o d  w h i c h  c o u l d  be 

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

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

f a c t o r y  s t u d i e s  p r o v i d e d .  

BP: B i l l ,  i n  d o i n g  t h i s  k i n d  o f  w o r k ,  d i d  t h e  D i s t r i c t  

o f f i c e s  p l a y  any  p a r t  i n  i t  a n d  i f  so, how d i d  you  w o r k  w i t h  

t h e  D i s t r i c t  o f f i c e s ?  

W E :  I n  e v e r y  i n v e s t i g a t i o n  t h e  c e n t r a l  l a b o r a t o r y  i n  

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

D i s t r i c t  where  t h e  f o o d  was p r o d u c e d  i n v o l v e d  i n  t h e  w o r k .  

N o t  o n l y  d i d  we w a n t  t h e  D i s t r i c t  t o  become i n v o l v e d  i n  t h e  

work  because  t h e y  were  c l o s e  t o  t h e  scene,  b u t  we a l s o  w a n t e d  

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

i e s ;  i . e . ,  become e x p e r t  i n  t h e  m e t h o d o l o g y  i n v o l v e d ,  and a l s o  

i n  i t s  i n t e r p r e t a t i o n .  D i s t r i c t  p e r s o n n e l  had an a d v a n t a g e  i n  

b e i n g  on t h e  scene  f r o m  t h e  s t a n d p o i n t  o f  f o l l o w i n g  up on i n -

c i d e n t s  o f  a d u l t e r a t i o n .  I t  was c e r t a i n l y  a  r e a s o n a b l e  c o n -

c e p t  t o  have  t h e  l o c a l  o r  r e g i o n a l  l a b o r a t o r y ,  who was c l o s e  

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

wha t  was i n v o l v e d .  They  c o u l d  be  i n  a b e t t e r  p o s i t i o n  t o  make 

r e c o m m e n d a t i o n s  on  i m p r o v e m e n t s  and r e c o m m e n d a t i o n s  f o r  com-
,J 

p l i a n c e .  Then a g a i n ,  t h e  c e n t r a l  l a b o r a t o r y  o n l y  had a l i m i t e d  

number o f  p e r s o n n e l ,  s o  f r o m  t h e  s t a n d p o i n t  o f  good manage- 

men t ,  i t  was v e r y  d e s i r a b l e  t o  h a v e  t h e  D i s t r i c t  l a b o r a t o r i e s  



involved in this work. We did build up a group of skilled 

Microanalysts in practically a1 1 of the District laborator- 

i es. 

B P :  Would these District Analysts then go right out with you 

and work together with you so you were investigating condi- 

tions and you were teaching as well? 

WE: Yes, i n  most cases, we generally took laboratory people 

along with us, however in many instances, inspectors accom- 

panied us where the District felt that the particular problem 

was best handled from the Washington laboratory. In such 

cases, the Inspector was a part of the team that was involved 

in the investigation and developed a forensic appreciation of 

combining the inspectional and laboratory findings. 

The Inspector also developed into an expert in the area 


of food sanitation, from the standpoint of identifying prob- 


lems in the field, and in the factory, which he felt merited 


follow-up by the laboratory. This could be handled strictly 


on a local basis where the Regional or District laboratory was 


expert in  the methodology and in its interpretation; o r  at 


least the Inspector could identify the problems which could be 


handled by the District laboratory on an objective basis. If 


experts were necessary for interpretation, the data could then 


be referred to Washington. In almost all cases, the District 

1 

laboratories were involved either from an inspectional stand- 




point or from the laboratory standpoint or both. 

B P :  Was this a close and cooperative sort of relationship 

that you had? 

WE: Oh, yes. I particularly felt that we could only approach 

these problems through cooperation and sharing of information, 

tion, because as I mentioned, the District Laboratory was 

close to the scene and could provide us with information in a 

much more economical manner than we could approach it from 

Washington. They could keep us up to date on changing condi- 

tions, being close to the problem. The Inspector was usually 

out in these areas of investigation on an annual basis, so 

this close cooperation was very important from the standpoint 

of enforcement. 

B P :  Once the problem was solved, they remained, then, to 

apply the methodology in enforcing the law, so they had to 

know how to do that. 

WE: That's correct. The District Laboratories, of course, 

applied on a routine basis the information and the techniques 

we developed where background data were sufficient to develop 

a regulatory program or project in a particular field. The 

District Laboratories were equipped, both from an inspectional 

and an analytical standpoint, with the methodology and the 

skills to handle these problems as they arose. They could 

then handle them i n  a more or less routine manner. 



B P :  B i l l ,  t h e r e ' s  one  t h i n g  I ' d  l i k e  y o u  t o  t a l k  a b o u t  b e f o r e  

we g e t  t o o  f a r  and f i n d  t h a t  we a r e  a l l  t h r o u g h  h e r e .  I know 

y o u  have  t e s t i f i e d  as an e x p e r t  i n  many, many c a s e s  a r o u n d  t h e  

c o u n t r y ,  and I wondered  i f  some o f  t hem s t a n d  o u t  i n  y o u r  

memory as b e i n g  p a r t i c u l a r l y  i n t e r e s t i n g ,  and i f  so, t e l l  us 

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

...t h i n g s  t h a t  wen t  on  b e h i n d  t h e  scene .  A n y t h i n g  o f  t h a t  

k i n d .  

W E :  W e l l ,  some o f  t h e  i n t e r e s t . i n g  c a s e s  i n v o l v e d  t h e  m o l d  

c o u n t  me thod ;  t h e  a p p l i c a t i o n  o f  t h e  m o l d  c o u n t  m e t h o d  t o  

e n f o r c e m e n t  and r e m o v a l  o f  p r o d u c t s  f r o m  t h e  m a r k e t  t h a t  we 

made f r o m  decomposed f r u i t .  The decomposed f r u  i t ,  as I i n d  

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

a r i s e  e i t h e r  f r o m  d i s e a s e d  c r o p s  t h a t  w e r e  h a r v e s t e d  and w e r e  

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

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

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

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

b e i n g  p r o p e r l y  p r e p a r e d  f o r  p r o c e s s i n g  i n t o  a  who lesome f i n -  

i s h e d  p r o d u c t .  

As w i t h  a l l  m i c r o a n a l y t i - c a l  m e t h o d s ,  some body  o f  d a t a  
,I 

had t o  be d e v e l o p e d  w h i c h  w o u l d  e n a b l e  u s  t o  e s t a b l i s h  a l e v e l  

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

amount o f  d e f e c t s  f r o m  d e c o m p o s i t i o n  was e x c e s s i v e  o r  was a t  



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

D e v e l o p i n g  t h e s e  c r i t e r i a  i n v o l v e d ,  as I i n d i c a t e d ,  c o n -

s i d e r a b l e  s t u d i e s ,  and t h e  i n t e r p r e t a t i o n  was n o t  a l w a y s  so 

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

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

d e c o m p o s i t i o n .  

B. J. Howard, i n  h i s  e a r l y  s t u d i e s ,  was aware  t h a t  t h e  

v a r i a t i o n  i n v o l v e d  i n  t h e  m e t h o d o l o g y  and t h e  v a r i a t i o n  

i n v o l v e d  i n  i n t e r p r e t a t i o n  o f  q o l d  c o u n t s  d i d  n o t . - l e n d  i t s e l f  

t o  s h a r p l y  d e f i n e d  l i m i t s .  Because  of  t h e  v a r i a t i o n  i n v o l v e d  

i n  b o t h  t h e  m e t h o d o l o g y  and i n  t h e  d a t a  c o r r e l a t i n g  p o o r  manu-

f a c t u r i n g  c o n d i t i o n s  and d e f e c t s  w i t h  t h e  i n d i c e s  of  c o n t a m i n -

a t i o n ,  t h e r e  was some d e g r e e  o f  c o n t r o v e r s y  be tween  p r o d u c e r s  

and t h e  e n f o r c e m e n t  a g e n c y  t h a t  r e s u 1 t e d ' " i n  a l e g a l  c o n t e s t  

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

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

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

The i n t e r p r e t a t i o n  o f  l a b o r a t o r y  f i n d i n g s  t h a t  were  i n -

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

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

p r o d u c t  t h a t  was m a r k e t e d ,  r , c p r e s e n t e d  and d e m o n s t r a t e d  p r o -  
,I 

d u c t i o n  o f  a p r o d u c t  t h a t  c o n t a i n e d  an e x c e s s i v e  amount o f  

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

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



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

v e g e t a b l e  p r o d u c t s .  A t  a n y  r a t e ,  t h e  A n a l y s t  and t h e  E x p e r t  

h a d  t o  d e m o n s t r a t e  t o  t h e  c o u r t  and  t o  t h e  j u r y  t h a t  t h e  m o l d  

c o u n t  r e f l e c t e d  e x c e s s i v e  amounts  o f  d e c o m p o s i t i o n ,  r e f l e c t e d  

u n r e a s o n a b l e  p r a c t i c e s  b y  t h e  p r o c e s s o r ,  due  t o  t h e  i n c o r p o r a -

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

o r  decomposed f r u i t  o r  v e g e t a b l e  m a t e r i a l  t h a t  s h o u l d  h a v e  

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

p r o c e s s i n g  o f  t h e  p r o d u c t ) .  

I n  mos t  c a s e s ,  i t  was d i f f i c u l t  t o  i n t e r p r e t  o r  e v a l u a t e  

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

a s p e c i f i c  amount o f  d e c o m p o s i t i o n .  I n  mos t  cases ,  b e c a u s e  o f  

t h e  n a t u r e  o f  t h e  c o n t a m i n a n t  and t h e  v a r i a t i o n  due t o  v a r -

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

s p e c i e s  o f  mo lds ,  t h e  b e s t  t h a t  t h e  A n a l y s t  c o u l d  do, on  t h e  

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

d a t a ,  w o u l d  be t o  e v a l u a t e  t h e  m o l d  c o u n t  as e x c e s s i v e  f r o m  

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

l e a s t  a  c e r t a i n  amount o f  decomposed m a t e r i a l  and v e r y  

p r o b a b l y  r e p r e s e n t e d  m o r e  t h a n  t h a t .  The i n t e r p r e t a t i o n  was 

i n  t e r m s  o f  t h e  min imum amouAt o f  d e c o m p o s i t i o n  r e f l e c t e d  b y  

t h e  c o u n t s ,  and t h a t  min imum amount was e x c e s s i v e  i n  t e r m s  o f  

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

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



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

s c e n e s  p o r t r a y e d  d i f f e r e n t  o p i n i o n s  b y  p e o p l e  who had done  

s t u d i e s  i n  t h i s  a r e a .  Governmen t  e x p e r t s  i n  many c a s e s  were  

c o n f r o n t e d  b y  i n d u s t r y  a n a l y s t s  and i n d u s t r y  e x p e r t s ,  and a l s o  

t o  some e x t e n t  b y  i n f o r m a t i o n  i n  t h i s  a r e a  t h a t  was d e v e l o p e d  

b y  U n i v e r s i t y  p e o p l e  who h a d  e x p e r i e n c e  i n  some a s p e c t s  o f  t h e  

work .  However,  v e r y  f e w  o f  t h e  n o n - g o v e r n m e n t  e x p e r t s  h a d  

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

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

p r o g r a m .  Many s c i e n t i f i c  p r i n c i p l e s  were  i n v o l v e d  i n  t h e  i n -

t e r p r e t a t i o n  o f  m o l d  c o u n t  me thods  i n  e n f o r c e m e n t  w o r k .  I t  

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

s c o p y .  Some a s p e c t s  o f  t h e s e  s c i e n c e s  h a d  been d e v e l o p e d  b y  

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

was needed  t o  d e v e l o p  a p r a c t i c a l  e n f o r c e m e n t  p r o g r a m .  The 

g o v e r n m e n t  was u n i q u e  i n  t h i s  s e n s e :  T h e i r  b a c k g r o u n d  i n f o r m -

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

amount o f  s t u d i e s  t h a t  had been done i n  t h e  a r e a  p r o v i d e d  a 

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

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

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

v a i l e d  i n  mos t  c a s e s .  I n  some o f  t h e  f e w  c a s e s  where  t h e  

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

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



e x c e s s  m o l d  h a d  been i n c o r p o r a t e d .  T h i s  a s p e c t  o f  t h e  s a f e t y  

o f  t h e  p r o d u c t  o c c a s i o n a l l y  became an i s s u e ,  and some c o u r t s  

f e l t  t h a t  s i n c e  s a f e t y  h a d  n o t  been  r a i s e d  as  an i s s u e  i n  t h e  

case ,  t h a t  t h e  g o v e r n m e n t ' s  p o s i t i o n  d i d  n o t  r e s t  on  v e r y  

s t r o n g  g r o u n d s .  A l t h o u g h  t h e  l a w  d i d  n o t  r e q u i r e  s h o w i n g  harm 

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

p a r t  t o  be  a d u l t e r a t e d  i f  i t  c o n t a i n e d  decomposed m a t e r i a l ,  

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 d  r e c o g n i z e  t h a t  t h e  show- 

i n g  o f  decomposed m a t e r i a l  h a d  t o  b e  p r e s e n t e d  i n  a  manner 

w h i c h  d e m o n s t r a t e d  t h a t  t h e  amount o f  decomposed m a t e r i a l  was 

p r e s e n t  i n  e x c e s s i v e  amounts .  The f a c t  t h a t  a t o l e r a n c e  

e x i s t e d  was a s h o w i n g  t h a t  t h e  g o v e r n m e n t  was n o t  u n r e a s o n -

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

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

done i n  a  manner w h i c h  w o u l d  r e q u i r e  a r e a s o n a b l e  p e r f o r m a n c e  

w i t h  r e s p e c t  t o  r e m o v a l  o f  o b j e c t i o n a b l e  m a t e r i a l  f r o m  t h e  

p r o d u c t .  I n  o t h e r  words ,  i n  many c a s e s ,  t h e  g o v e r n m e n t  was 

t r y i n g  t o  r e f l e c t  wha t  t h e  homemaker w o u l d  e x p e c t  o r  wha t  t h e  

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

i n  t h e  home. A t  any  r a t e ,  b e c a u s e  o f  t h e s e  d i f f e r e n t  a s p e c t s  

o f  t h e  p r o b l e m ,  t h e  i s s u e  o f ' w h e t h e r  a  m a n u f a c t u r e r  had been 

p e r f o r m i n g  i n  a r e a s o n a b l e  manner ,  o c c a s i o n a l l y  became an i s -

s u e  and r e s u l t e d  i n  a c o u r t  c a s e .  I n  m o s t  c a s e s ,  t h e  g o v e r n -  

m e n t ' s  s c i e n t i f i c  b a s i s  was u p h e l d .  S c i e n t i f i c  v a l i d i t y  o f  



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

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

t h e  l e v e l  o f  p e r f o r m a n c e  b y  t h e  m a n u f a c t u r e r  was a c t u a l l y  i n  

e x c e s s  of  wha t  t h e  g o v e r n m e n t  f e l t  was a r e a s o n a b l e  p e r f o r m -

ance,  o r  w h e t h e r  i t  was n o t .  

B P :  B i l l ,  I know t h a t  y o u  t o o k  p a r t  i n  a number o f  s u c h  

c a s e s .  I d o n ' t  w a n t  y o u  t o  b e  u n d u l y  modes t ;  we wan t  t h i s  t o  

show e x a c t l y  w h a t  happened .  What was y o u r  c a p a c i t y  i n  c a s e s  

t h a t  were  b r o u g h t  o f  t h i s  k i n d ,  w h e r e  t h e r e  was a  c o n t e s t ?  

WE: My i n v o l v e m e n t  w i t h  t h e s e  c a s e s  i n c l u d e d  a n a l y s i s  o f  t h e  

p r o d u c t s ,  so t h a t  I c o u l d  t e s t i f y  f r o m  my own i n v o l v e m e n t  as 

t o  t h e  r e s u l t s  t h a t  1  o b t a i n e d  f r o m  e x a m i n a t i o n  o f  t h e  sam-

p l e s ,  and t h e n  i t  i n v o l v e d  my e v a l u a t i o n  o f  t h e s e  r e s u l t s  i n  

t e r m s  o f  t h e  b a c k g r o u n d  d a t a  t h a t  I h a d  d e v e l o p e d  f r o m  s t u -

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

c e s s i n g  p l a n t .  I w o u l d  t e s t i f y  as  an e x p e r t  and g i v e  my 

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

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

I n  some cases ,  i t  i n v o l v e d  q u a n t i t a t i v e  e v a l u a t i o n  o f  t h e  

raw m a t e r i a l s ;  i n  some c a s e s ,  t h e  m o l d  m i g h t  r e f l e c t  t h e  u n -

s a n i t a r y  c o n d i t i o n s  i n  t h e  p i a n t ,  s o  t h a t  o u r  e x p e r t i s e  some-

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

b e c a u s e  o f  o u r  a b i l i t y  t o  d i s t i n g u i s h ,  i n  some, 'cases ,  d i f f e r -
. , 

e n t  s p e c i e s  ...a t  l e a s t  g r o u p i n g  o f  c e r t a i n  s p e c i e s  o f  f u n g a l  



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

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

m o l d  f i l a m e n t s  t h a n  o t h e r s ,  we w e r e  a b l e  t o  go a l i t t l e  b e y o n d  

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

j e c t i v e  f i n d i n g s  t o  c o n d i t i o n s  i n  t h e  p l a n t  and t o  t h e  amount  

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

t h e  c a s e .  

B P :  C o u l d  y o u  d i s t i n g u i s h  ...I t h i n k  y o u  s a i d ,  b u t  I ' m  n o t  

s u r e . .  . c o u I d  y o u  d i s t i n g u i s h  b e t w e e n - t h e ; k i n d  o f  r o t  t h a t  

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

c o n t a m i n a t e d  t h e  p l a n t s ,  as c o n t r a s t e d  w i t h  t h o s e  w h i c h  g rew  

i n  t h e  t o m a t o e s  t h e m s e l v e s ?  

WE: Yes, we w e r e  a b l e  a t  l e a s t  t o  d i s t i n g u i s h  one t y p e  o f  

m o l d  t h a t  was i n v o l v e d  i n  p l a n t  c o n d i t i o n s .  T h i s  m o l d  had  t h e  

common name o f  " m a c h i n e r y  mo ld ' '  and i t  was i d e n t i f i e d  s c i e n -  

t i f i c a l l y  as a s p e c i e s  o f  G e o t r i c h u m  c a n d i d u m  L i n k .  L i n k  i s  

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

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

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

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

t i o n s .  A l s o  f i e l d  r o t s  a n d , j s t o r a g e  r o t s .  A l s o  among t h e  

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

t h e  t y p e  o f  f i l a m e n t s .  T h i s  t y p e  o f  g r o u p i n g  w o u l d  g i v e  us  

some i d e a  as t o  t h e  p r o b a b l e  amounts  o f  r o t s  t h a t  w o u l d  



c o n t r i b u t e  t o  a g i v e n  m o l d  c o u n t .  C e r t a i n  r o t s  wou I d  a f f e c t  

t h e  m o l d  c o u n t  t o  a  g r e a t e r  d e g r e e  t h a n  o t h e r s .  As an e x -

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

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

R h i z o p u s  n i g r i c a n s .  The a b i l i t y  t o  g r o u p  some o f  t h e s e  spe -

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

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

m i g h t  be  i n v o l v e d .  

A l l  t h e s e  q u e s t i o n s  g e n e r a . 1 1 ~  came up i n  t h e  c o u r t  c a s e s  

and i n v o l v e d  d i f f e r e n c e s  o f  o p i n i o n  b y  some o f  t h e  i n d u s t r y  

s c i e n t i s t s  and t h e  g o v e r n m e n t  s c i e n t i s t s .  I n d u s t r y  s c i e n -  

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

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

m o t i v a t e d  b y  t h e i r  m i s s i o n  i n  r e q u i r i n g  i n d u s t r y  t o  do a r e a -

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

t a i n l y  d i d n ' t  h a v e  a " p o l i c e  a t t i t u d e u  t o w a r d s  t h e  i n d u s t r y  

and as  s c i e n t i s t s  we were  m o t i v a t e d  p r i m a r i l y  b y  t h e  d a t a  and 

t h e  i n f o r m a t i o n  t h a t  we d e v e l o p e d  as  a r e s u l t  o f  o u r  s t u d i e s  

and o u r  i n v e s t i g a t i o n s .  

B P :  How a b o u t  a "war  s t o r y "  o r  t w o ?  A c t u a l  c a s e s  where  some-

t h i n g  i n t e r e s t i n g  happened.  j '  

WE: W e l l ,  I do r e c a l l  an i n v e s t i g a t i o n  o f  some o f  t h e  s p i c e  

p l a n t s  t h a t  had a r i s e n  ( ' d u r i n g  t h e  war, t o  s u p p l y  c e r t a i n  p r o -  

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



f i c u l t i e s  f r o m  a b r o a d  and embargo b y  war  c o n d i t i o n s .  

I n  S o u t h  C a r o l i n a ,  I r e c a l l ,  a  p a p r i k a  i n d u s t r y  had been 

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

t a i n e d  l a r g e l y  f r o m  Y u g o s l a v i a  and  S p a i n .  T h i s  a r e a  o f  S o u t h  

C a r o l i n a  had d e c i d e d  t o  g row t h i s  s w e e t  v a r i e t y  o f  r e d  p e p p e r ,  

w h i c h  was t h e  s o u r c e  o f  t h e  p a p r i k a .  We v i s i t e d  one p l a n t  i n  

o u r  f a c t o r y  s t u d i e s  where  I o b s e r v e d  some war p r i s o n e r s  who 

were  s c r e e n i n g  one o f  t h e  g r o u n d  p r o d u c t s ,  and on c l o s e r  o b -  

s e r v a t i o n  I n o t i c e d  t h a t  t h e  p r o d u c t  .had.become c o m p l e t e l y  

i n f e s t e d  w i t h  t h i s  i n s e c t .  I b e l i e v e  i t  m i g h t  h a v e  been  t h e  

c i g a r e t t e  b e e t l e ,  o r  a s i m i l a r  t y p e  o f  s t o r a g e  b e e t l e .  These 

w e r e  German war p r i s o n e r s  who were  s i f t i n g  o u t  t h e  i n s e c t s  and  

t r y i n g  a p p a r e n t l y  t o  s a l v a g e  a p r o d u c t  w h i c h  had become t h o r -  

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

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

o f  t h e  b e e t l e s ,  t h a t  n o t  o n l y  were  p a r t s  o f  t h e  b e e t l e s  g o i n g  

t h r o u g h  t h e  s c r e e n ,  b u t  a l l  t h e  e x c r e t a  f r o m  t h e  l a r v a  was 

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

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

management t h a t  t h i s  t y p e  o f  r e c o n d i t i o n i n g ,  b y  j u s t  t r y i n g  t o  

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

n a n t ,  was n o t  a  p r o p e r  way o f  p r e p a r i n g  t h e  p r o d u c t .  N o t  o n l y  

t h a t ,  b u t  I i n f o r m e d  h i m  t h a t  t h e  g o v e r n m e n t  me thods  c o u l d  

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



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

up n o t  o n l y  t h e  i n s e c t  e x c r e t a ,  b u t  a l s o  i n s e c t  f r a g m e n t s  

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

BP: I r e c a l l  s e e i n g  s o m e t h i n g  l i k e  t h a t  i n  s o u t h e r n  C o l o r a d o .  

A man who had  a s m a l l  b u s i n e s s ,  was g o i n g  o u t  and c o l l e c t i n g  

w i l d  mushrooms and d r y i n g  them.  I came upon  h i m  s c r e e n i n g  o u t  

i n s e c t s  t h a t  m i g h t  h a v e  o r i g i n a l l y  been  i n  t h e  mushrooms.  H i s  

p o s i t i o n  was t h a t  t h e  i n s e c t s  w e r e  a l w a y s  p r e s e n t  and i t  was 

n o r m a l  p r o c e d u r e  t o  s c r e e n  t h e m  o u t .  

WE: W e l l ,  y o u  go b a c k  f a r  enough,  o f  c o u r s e ,  u n d e r  s t a r v a t i o n  

c o n d i t i o n s  p e o p l e  w o u l d  b e  e a t i n g  many t h i n g s ,  l i k e  m a g g o t  i n -

f e s t e d  meat ,  and w h a t  h a v e  you,  and s u r v i v e d .  B u t  I d o n ' t  

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

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

I d o  remember one t h i n g  a b o u t  t h e  e f f e c t  o f  t h e  war  on  

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

D r u g  s a n i t a t i o n  r e q u i r e m e n t s ,  i . e .  

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

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

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

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

n o t  o n l y  t o  t h e  Armed F o r c e s ,  b u t  t o  t h e  p u b l i c  as w e l l .  We 

, 	d i d  h a v e  a t  t h a t  t i m e  a t o l e r a n c e  r e q u i r e m e n t  f o r  t o m a t o  

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



r e l a x  t h o s e  r e q u i r e m e n t s .  A l t h o u g h  t h e y  d i d n ' t  p u b l i s h  t h e  

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

w h i c h  h a d  been p u b l i c l y  a n n o u n c e d  y e a r s  b e f o r e ,  and w e r e  some-

w h a t  more  l e n i e n t  i n  p e r m i t t i n g  amoun ts  o f  decomposed m a t e r i a l  

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

u c t s .  A f t e r  t h e  war ,  o f  c o u r s e ,  when l a b o r  was more  p l e n t i -

f u l ,  b u t  t h e  p u b l i s h e d  t o l e r a n c e s  t h a t  had  been announced  as 

t r a d e  announcemen ts ,  w e r e  r e i n s t a t e d .  N o t  o n l y  we re  t h e y  

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

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

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

ance,  b a s e d  on i m p r o v e m e n t s  i n  t h e  i n d u s t r y .  To t h i s  day,  o f  

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

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

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

m e n t s .  

B P :  I wou I d  l i k e  t o  ask y o u  a b o u t  t h e  b a l l i s t i c s  m e t h o d  

a p p l i e d  t o  d r u g s .  G i v e  me some b a c k g r o u n d  o f  how t h e  i d e a  

o r i g i n a t e d  and how y o u  d e v e l o p e d  i t ,  and i n  t h e  end,  w h a t  i t  

a c c o m p l i  shed.  

WE: The b a l l i s t i c  m e t h o d  o f  i d e n t i f y i n g  a d r u g  as t o  i t s  

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

o f  t h e  r e q u i r e m e n t  t o  p r o v e  t h e  i n t e r s t a t e  movemen,t o f  an 

i l l e g a l  d r u g .  L e t ' s  s a y  i f  a d r u g  was p i c k e d  up b y  t h e  



I n s p e c t o r  i n ,  s a y  New J e r s e y ,  and i f  i t  c o u l d  be shown t h a t  

t h e  d rug  was manufac tu red  i n  P e n n s y l v a n i a ,  t hen  i n t e r s t a t e  

movement would be proven  and t h e  j u r i s d i c t i o n  of t h e  govern-

ment e s t a b l i s h e d .  

Now, t h e  m i c r o s c o p i c  e x a m i n a t i o n  of d r u g s  w i th  which t h e  

Branch was i n v o l v e d  f o r  many, many y e a r s ,  l e n t  i t s e l f  v e r y  

n i c e l y  t o  t h i s  t y p e  of a n a l y s i s .  For one t h i n g ,  i n  e s t a b l i s h -

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

need t o  show t h a t  t h e  equipment  used i n  t h e  p r o d u c t i o n  of a 

p a r t i c u l a r  d rug ...s a y  t h e  punches  i n  t h e  d i e s  used i n  p roduc-

i n g  a p a r t i c u l a r  t a b l e t ,  would wear and have ve ry  c h a r a c t e r i s -

t i c  m i c r o s c o p i c  m a r k i n g s ,  based on t h e  wea r ing  and t h e  s c o r i n g  

t h a t  would a r i s e  from t h e  use  of t h a t  p a r t i c u l a r  punch. 

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

was t h e  f o r m u l a t i o n  of t h e  d rug .  Each m a n u f a c t u r e r  u s u a l l y  

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

d i e n t s  t h a t  would go i n t o  a p a r t i c u l a r  d r u g  p r o d u c t .  These 

would i n c l u d e  no t  o n l y  a c t i v e  i n g r e d i e n t s ,  b u t  u s u a l l y  an 

a r r a y  of t h r e e ,  f o u r ,  o r  f i v e  o r  more e x c i p i e n t s ,  a s  t h e y ' r e  

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

p e r m i t  t h e  i n c o r p o r a t i o n ,  f o r  p r a c t i c a l  p u r p o s e s ,  of t h e  
I 

a c t i v e  i n g r e d i e n t s  w i th  t h e  o t h e r  i n g r e d i e n t s ,  such a s  

s t a r c h ,  t a l c ,  magnesium s t e a r a t e ,  and o t h e r  i n g r e d i e n t s  which 

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



to molding by the dies used in punching out the product. By 

obtaining a copy of the formulation, a copy of the formula 

used in preparing the product, as well as obtaining authentic 

samples of the tablets produced by a particular machine, the 

microscopist then could analyze the finished product in  terms 

of identifying the mixture of ingredients by microscopic crys- 

tallographic procedures. He could examine the tablet micro- 

scopically for score marks, which were characteristic of that 

particular machine on which the drug was ,punched out. By 

establishing these diagnostic features involving the score 

marks and the ingredient formulation, one could then identify 

the particular drug as having come from this establishment. 

The likelihood of a drug having similar score marks and a 

similar formulation coming from another factory was very 

slight. So by developing methods based on maintaining an 

authentic collection of tablets produced by different drug 

manufacturers, as well as formulation data, one could then 

analyze a drug, and by referring to reference samples conclude 

that the drug based on its similarity to the reference samp 

must have been manufactured in a specific plant, i.e., the 

same factory in which the reference sample was manufactured 

B P :  Would the courts accept that as evidence of interstate 

commerce? 
I 

WE: In all the cases that we tried, I don't recall one in 



which that evidence did not hold up in establishing the in-


terstate movement. Now occasionally,of course, other c o  llat-


t era1 evidence was developed also, possibly by shipments. but 


in all cases this type of evidence was either supportive 0f 


other evidence, or else it was utilized in itself as the only 


evidence in establishing the interstate movement of the drug. 


BP: We use the term "ballistics" to describe the method of 


checking the scoring, etc. Is that because of... 


WE: It's similar to the rif1i"g marks'of a bullet going 


through and the scoring that would be shown. 


BP: Where you identify the gun because of the... 


WE: Because of the particular score darks that a gun would 


produce on the bullet, in a similar manner the machine would 


inscribe score marks on the tablet. 


BP: Bill, maybe because of my years in Chicago, I remember 


that you did some interesting and very worthwhile work on 


black raspberries in Western Michigan. I'm sure there are 


some things you could tell us about that investigation. 


WE: The work in Michigan was largely sparked by regulatory 


actions against processors of raspberries, black raspberries 


and processors of strawberries, against whom action had been 

.I 


taken because of decomposition. That is, the incorporation of 


fungal rots affecting the fruit which were going into frozen 


processed products. I recall that Congressman Claire Hoffman 
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was v e r y  much i n v o l v e d  b e c a u s e  o f  h i s  c o n s t i t u e n t s  i n  M i c h i -  

gan h a v i n g  had some unhappy  e x p e r i e n c e s  f r o m  a r e g u l a t o r y
Q 

s t a n d p o i n t .  Congressman H o f f m a n  p u t  t h e  p r e s s u r e  on t h e  Food 

and  D r u g  A d m i n i s t r a t i o n  f o r  u s  t o  engage i n  a t  l e a s t  some 

e d u c a t i o n a l  work  among t h e  p r o c e s s o r s ,  and  a l s o  t o  do somem 
s t u d i e s  t o  d e v e l o p  a b e t t e r  u n d e r s t a n d i n g  of  t h e  p r o b l e m s  f r o m  

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

s t a n d p o i n t .  

The P r o c e s s o r s  were  somewhat c o n c e r n e d  b y  t h e  f a c t  t h a t  

f o r  b l a c k  r a s p b e r r i e s ,  r e d  r a s p b e r r i e s ,  and s t r a w b e r r i e s ,  t h e  

g o v e r n m e n t  had n o t  p r o m u l g a t e d  any  m o l d  c o u n t  t o l e r a n c e s  o r  

t r a d e  announcements  i n d i c a t i n g  wha t  l e v e l  o f  p e r f o r m a n c e  we 

e x p e c t e d  them t o  mee t ,  w i t h  r e s p e c t  t o  t h e  p r e s e n c e  o f  decom-

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

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

w o u l d  i n c o r p o r a t e  b o t h  o f  t h e s e  a s p e c t s .  T h a t  i s ,  some r e c o m -

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

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

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

d e v e l o p i n g  some q u a n t i t a t i v e  g u i d e l i n e s  w h i c h  t h e y  c o u l d  

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

p r o d u c t .  As a r e s u l t  o f  t h i s ,  we me t  w i t h  i n d u s t r y  g r o u p s  

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

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



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

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

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

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

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

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

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

o f  t h e  i n v e s t i g a t i o n s ,  we s p o k e  t o  b o t h  t h e  f a r m e r s  and t o  t h e  

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

w e r e  i n v o l v e d  i n  e x c e s s i v e  amounts  o f  decomposed m a t e r i a l .  We 

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

q u a l i t y  t h a t  we f e l t  c o u l d  b e  h a n d l e d  i n  a n o r m a l  manner ,  and 

t h o s e  where  we f e l t  s p e c i a l  p r e c a u t i o n s  had t o  be t a k e n  t o  

e l i m i n a t e  t h e  decomposed m a t e r i a l .  We a n a l y z e d  h u n d r e d s  o f  

s a m p l e s  and t h e n  w r o t e  a  c o m p l e t e  r e p o r t ,  i n c l u d i n g  recommend- 

a t i o n s  t o  b o t h  t h e  g r o w e r s  and  t h e  p r o c e s s o r s  as t o  c o n d i t i o n s  

w h i c h  w o u l d  mee t  Food and D r u g  r e q u i r e m e n t s .  We a l s o  e s t a b -  

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

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

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

B P :  Do y o u  t h i n k  i t  a c c o m p l f s h e d  a n y t h i n g ?  

W E :  Oh y e s .  The p r o c e s s o r s  were  v e r y  p l e a s e d ,  t o  t h e  e x t e n t  

t h a t  a t  l e a s t  t h e y  h a d  some o b j e c t i v e  measuremen t  now o n  w h i c h  
. , 

t h e y  c o u l d  e v a l u a t e  t h e i r  f i n i s h e d  p r o d u c t .  They had c e r t a i n -  



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

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

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

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

l e a s t ,  o f  g o o d  p e r f o r m a n c e .  

BP: As I r e c a l l ,  o n e  o f  t h e  i m p o r t a n t  e l e m e n t s  o f  a l l  o f  t h i s  

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

t i m e  i t  was p i c k e d  t o  t h e  t i m e  i t  was a c t u a l l y  p a c k e d .  D i d n ' t  

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

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

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

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

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

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

t h e  s e a s o n .  D u r i n g  h o t ,  h u m i d  c o n d i t i o n s ,  o f  c o u r s e ,  p i c k i n g  

o f  t h e  f r u i t  was v e r y  i m p o r t a n t .  P r o m p t  p i c k i n g  o f  t h e  f r u i t  

was v e r y  i m p o r t a n t  b e c a u s e  we r e c o g n i z e d ,  a n d  t h e y  d i d  t o o ,  

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

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

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

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

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

t h e  p r o c e s s o r s  h a d  t o  c o o r d i n a t e  t h e i r  w o r k  w i t h  t h e  g r o w e r s  

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



p r o p e r  manner,  s u c h  as s c h e d u l i n g  d e l i v e r i e s ,  e t c .  

BP: D i d  we l a t e r ,  i n  s u b s e q u e n t  y e a r s ,  f i n d  a l o w e r  i n c i d e n c e  

o f  b a d  f r u i t ?  

WE: T h e r e ' s  no  d o u b t  o f  i t .  A f t e r  o u r  s u r v e y  and t h e  i s s u -

ance  o f  o u r  r e p o r t ,  c o n d i t i o n s  of  t h e  i n d u s t r y  i m p r o v e d  

g r e a t l y  and t h e r e  was l i t t l e ,  i f  any,  r e g u l a t o r y  a c t i o n  a f t e r  

o u r  i n v e s t i g a t i o n  and a f t e r  o u r  s t u d y  was d i s t r i b u t e d .  

B P :  I ' m  s u r e  t h a t ' s  t r u e ,  b e c a u s e  I i n s p e c t e d  t h o s e  a r e a s  i n  

s u b s e q u e n t  y e a r s .  I w a s n ' t  t h e r e  a t  t h e . t i m e  you  d i d  t h e  

i n i t i a l  wo rk .  We f o u n d  c o n d i t i o n s ,  I w o u l d  say ,  g e n e r a l  1Y 

q u i t e  good.  

WE: We e x t e n d e d  t h e s e  s t u d i e s  n o t  o n l y  t o  p a r t s  o f  M i c h i g a n ,  

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

where  b l a c k  r a s p b e r r i e s  and s t r a w b e r r i e s  a r e  grown,  s u c h  as  

W a s h i n g t o n  S t a t e ;  a l s o  i n  New York  S t a t e .  

B P :  B i l l ,  how a b o u t  some o f  t h e  o t h e r  a s p e c t s  o f  y o u r  work  

t h a t  we h a v e n ' t  c o v e r e d  y e t  t h i s  m o r n i n g ?  

WE:  W e l l ,  d u r i n g  my l a t t e r  y e a r s  w i t h  t h e  FDA, b e g i n n i n g  i n  

a b o u t  t h e  y e a r  o f  1966,  I was i n v o l v e d  w i t h  t h e  I n t e r n a t i o n a l  

Food S t a n d a r d s  Program.  As t h e  U . S .  D e l e g a t e  t o  t h e  C o m m i t t e e  

on  Food H y g i e n e  o f  t h e  ~ o d e x ' ~ 1 i r n e n t a r i u s .  T h i s  i n v o l v e d  t h e  

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

o f  t e c h n o l o g i c a l  p r a c t i c e ,  w h i c h , ' i n c o r p o r a t e d  many o f  t h e  con -

c e p t s  o f  f o o d  p r o c e s s i n g  and f o o d  t e c h n o l o g y  w i t h  w h i c h  t h e  



M i c r o a n y l i t i c a l  D i v i s i o n  and t h e  M i c r o a n y l i t i c a l  B r a n c h  h a d  

been i n v o l v e d .  I t  i n v o l v e d  a l m o s t  a l l  o f  t h e  c o n c e p t s  o f  g o o d  

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

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

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

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

o f  a  c l e a n  and who lesome f i n i s h e d  p r o d u c t .  Now o f  c o u r s e ,  i n  

t h e  Codex A l i m e n t a r i u s ,  we w e r e  c o n c e r n e d  w i t h  t h i s  a s p e c t  

f r o m  an i n t e r n a t i o n a l  s t a n d p o i n t  a n d  we h a d  t h e  b e n e f i t  o f  

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

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

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

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

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

t h e  e x t r e m e l y  r i g i d  s a n i t a r y  s t a n d a r d s  t h a t  t h e  U . S .  a p p l i e d ,  

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

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

p r o d u c e r s .  They  r e c o g n i z e d  t h a t  i f  f o o d  was t o  be s h i p p e d  t o  

t h e  U n i t e d  S t a t e s ,  i t  w o u l d  h a v e  t o  m e e t  t h e s e  s a n i t a r y  r e -

q u i r e m e n t s  and t h e s e  r e g u l a t o r y  a c t i o n  l e v e l s  t h a t  t h e  U.S. 

h a d  e s t a b l i s h e d .  B u t  many f d l t  t h a t  t h e i r  i n d u s t r i e s  were  n o t  

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

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

Codes o f  H y g i e n i c  P r a c t i c e  had  a  v e r y  s a l u t a r y  e f f e c t  on  many 



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

s t a n d p o i n t ,  was q u i t e  b e n e f i c i a l .  I t  a t  l e a s t  gave  t h e m  a 

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

i n d u s t r y .  

I n  my work  w i t h  t h e  Codex A l i m e n t a r i u s ,  and as t h e  U . S .  

D e l e g a t e  t o  t h e  C o m m i t t e e  on  Food  H y g i e n e ,  I d i d  h a v e  o c c a s i o n  

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

and I had  o c c a s i o n  t o  p r o v i d e  t e c h n i c a l  a s s i s t a n c e  t o  many o f  

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

v i s i t s  t o  p r o c e s s i n g  p l a n t s ,  v i s i t s  t o  o r g a n i z a t i o n s  i n  t h e  

f o r e i g n  c o u n t r i e s  i n v o l v e d  i n  t h e  e x p o r t  o f  f o o d  t o  t h e  U .S . ,  

I made t h e m  aware  o f  t h e  Food and  D r u g  r e q u i r e m e n t s .  I n  my 

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

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

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

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

f o o d  t o  t h e  U n i t e d  S t a t e s .  My v i s i t s  t o  t h e s e  f o r e i g n  c o u n -

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

aware  o f  o u r  r e q u i r e m e n t s .  The r e p o r t s  t o  t h e  f o r e i g n  c o u n -

t r i e s  made a v a i l a b l e  n o t  o n l y  r e c o m m e n d a t i o n s  on h a n d l i n g  o f  

f o o d  t o  meet  o u r  requ i remen t ; ,  b u t  a l s o  t h e  m e t h o d o l o g y  i n -  

v o l v e d  w h i c h  we a p p l i e d  a t  t h e  e n t r y  p o i n t s  i n  t h e  U n i t e d  

S t a t e s .  ,The a v a i l a b i l i t y  o f  such  m e t h o d o l o g y  w o u l d  p r o v i d e  

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



t o  s h i p m e n t  t o  t h e  U n i t e d  S t a t e s .  

The work  o f  t h e  Codex A l i m e n t a r i u s ,  and e s p e c i a l l y  t h e  

C o m m i t t e e  on  Food H y g i e n e ,  h a d  a g r e a t  i n f l u e n c e  and was v e r y  

b e n e f i c i a l  i n  m a k i n g  many o f  t h e s e  c o u n t r i e s  aware  o f  t h e  

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

t h e  s e c t i o n s  o f  t h e  Law, 4 0 2 ( a ) 3  a n d  4 0 2 ( a ) 4 ,  r e l a t i v e  t o  t h e  

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

T h e r e ' s  no d o u b t  a b o u t  i t ,  t h e  U.S.  has  been i n  t h e  f o r e f r o n t  

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

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

d o  have  some s e c t i o n  o f  t h e  l a w  d e a l i n g  w i t h  f i l t h  and decom- 

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

U .S .  has  a p p l i e d ,  n o t  o n l y  i n  t h e  d e v e l o p m e n t  o f  me thods  and 

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

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

w i t h  t h e  who lesomeness and some o f  t h e  c l e a n l i n e s s  and p u r i t y  

a s p e c t s  i n v o l v e d  i n  t h e  h a n d l i n g  o f  f o o d .  A l t h o u g h  some o f  

t h e s e  r e q u i r e m e n t s  seem t o  l e a n  t o  e s t h e t i c  c o n s i d e r a t i o n s ,  

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

c o n t r i b u t e  t o  a h e a l t h  h a z a r d  a r e  q u i t e  e v i d e n t .  Many o f  t h e  

d e f i c i e n c i e s  t h a t  one  may c q r s i d e r  m i n o r  d e v i a t i o n s  a r e  f r e -

q u e n t l y  a s o u r c e  o f  more s e r i o u s  v i o l a t i o n s ,  when some h a z -

a r d o u s  e l e m e n t s  a r e  a p a r t  o f  t h e  p r o b l e m .  
I 

As I i n d i c a t e d  e a r l i e r ,  i n  t h e  c o n t a c t s  made w i t h  r e p r e -



s e n t a t i v e s  f r o m  many f o r e i g n  c o u n t r i e s  d u r i n g  o u r  m e e t i n g s  o f  

t h e  Codex C o m m i t t e e  on  Food  H y g i e n e ,  v e r y  f e w  c o u n t r i e s  o t h e r  

t h a n  t h e  U n i t e d  S t a t e s  and Canada a r e  a p p l y i n g  t h e  b o d y  o f  

s c i e n t i f i c  k n o w l e d g e  d e v e l o p e d  b y  t h e  M i c r o a n a l y t i c a l  D i v i -

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

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

f o o d  p r o d u c t i o n  i n  t h e i r  own c o u n t r i e s  f o r  d o m e s t i c  consump-

t i o n .  A l l  o f  t h e s e  c o u n t r i e s  a r e  aware  o f  t h e s e  m e t h o d s  b e -  

c a u s e  o f  p u b l i c i t y  and d i s s e m i n . a t i o n - b y  t h e  FDA, and a r e  ob -

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

t h e  e x p o r t  o f  f o o d  t o  t h e  U n i t e d  S t a t e s .  From o u r  e x p e r i e n c e ,  

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

h a s  gone t o  c o n t r o l  o f  f o o d  p r o d u c t s  w i t h i n  t h e i r  own c o u n t -

r i e s ,  t h a t  i s ,  f o o d  p r o d u c t s  p r e p a r e d  f o r  d o m e s t i c  consump-

t i o n .  I n  f a c t ,  i n  some c a s e s ,  we h a v e  a  t w o - t i e r  s y s t e m ,  

where  t h e  p r i n c i p l e s  and t h e  r e q u  i r e m e n t s  a r e  a d h e r e d  t o  v e r y  

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

w h e r e a s  a d i f f e r e n t  s e t  o f  c o n t r o 1 s  and r e q u i r e m e n t s  may b e  

a p p l i e d  t o  d o m e s t i c  c o n s u m p t i o n .  

P o s s i b l y ,  as i m p r o v e m e n t s  i n  f o o d  t e c h n o l o g y  and p r o -

c e s s i n g  t e c h n o l o g y  o c c u r s ,  sdme o f  t h e s e  c o u n t r i e s  may b e g i n  

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

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

t h e  t y p e s  I h a v e  d i s c u s s e d  i n  my e a r l i e r  comments. A t  t h i s  



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

t h e  U n i t e d  S t a t e s  and  Canada a r e  p r o b a b l y  t h e  t w o  c o u n t r i e s  

t h a t  a r e  a t  t h e  f o r e f r o n t  i n  t h i s  a r e a  o f  q u a l i t y  c o n t r o l .  

C e r t a i n l y  t h e  f e e l i n g  o f  FDA has  been. . .  My f e e l i n g  h a s  been  

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

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

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

c l e a n  f o o d  s u p p l y ,  b u t  I t h i n k  i t  h a s  been  a t r e m e n d o u s  

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

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

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

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

B P :  You h a v e  been  r e t i r e d  s i n c e  1 9 8 0  a n d  y e t  I know y o u  a r e  

s t i l l  a c t i v e  and i n t e r e s t e d  i n  t h e  k i n d  o f  t h i n g s  t h e  Food and 

D r u g  A d m i n i s t r a t i o n  does ,  and y o u ' v e  a c t u a l l y  done  a number  o f  

t h i n g s  i n  r e l a t i o n  t o  t h a t .  Why d o n ' t  y o u  j u s t  t a l k  a b o u t  

y o u r  p o s t - r e t i r e m e n t  d a y s  a l i t t l e  more  

WE: S i n c e  r e t i r i n g  i n  J a n u a r y  o f  1980,  I h a v e  been d o i n g  a 

c e r t a i n  amount  o f  c o n s u l t i n g  work  w i t h  i n d u s t r y .  T r y i n g  t o  be 

h e l p f u l  t o  i n d u s t r y  i n  p r o b l e m s  encompass i n g  my e x p e r t i s e ,  

w h i c h  h a s  u s u a l l y  been  i n  t h e  m i c r o a n a l y t  i c a l  a r e a .  I h a v e  

done a l i t t l e  w r i t i n g .  I n  m o s t  c a s e s  t h e  c o n s u l t i n g  h a s  

i n v o l v i n g  d r a f t i n g  o f  r e c o m m e n d a t i o ~ s  f o r  i n d u s t r y  q u a l i t y  

c o n t r o l  m e a s u r e s .  I ' v e  d e v e l o p e d  p r o t o c o l s ,  w h i c h  i n c l u d e  



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

w h i c h  w o u l d  a i d  i n  m e e t i n g  FDA r e q u i r e m e n t s .  

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

w i t h  FDA. One f i r m  s p o n s o r e d  a t h o r o u g h  s t u d y  t h r o u g h o u t  t h e  

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

T h i s  was a  s t u d y  w h i c h  s i m u l a t e d ,  t o  a l a r g e  e x t e n t ,  t h e  t y p e  

o f  i n v e s t i g a t i o n s  t h a t  I c a r r i e d  on w h i l e  I was w o r k i n g  w i t h  

FDA. I t  i n v o l v e d  t h e  c o m p l e t e  s t u d y  o f  f i e l d  and f a c t o r y  c o n -

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

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

t h e  f i n i s h e d  p r o d u c t .  A l l  o f  t h e s e  d a t a  and r e p o r t s  w e r e  made 

a v a i l a b l e  t o  FDA. The s t u d y  was a c t u a l l y  one p a r t  o f  a n a -

t i o n a l  s u r v e y  t h a t  t h e  FDA i t s e l f  was c o n d u c t i n g .  I am s u r e  

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

p l a n t s  t h a t  FDA had  i n s p e c t e d  and i n v e s t i g a t e d  as p a r t  o f  

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

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

t i o n  t h r o u g h o u t  t h e  season ,  w h e r e a s  t h e  s u r v e y  FDA c o n d u c t e d  

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

t r y .  

A n o t h e r  a s p e c t  o f  t h e  c o n s u l t i n g  w o r k  t h a t  I ' v e  been  

d o i n g ,  i n v o l v e d  t h e  p r e p a r a t i o n  and u p d a t e  o f  a  manua l  o f  

m e t h o d s  f o r  FDA, and t h i s  w o r k  d e a l t  w i t h  t h e  d r a f t i n g  o f  

s o - c a l l e d  m a c r o s c o p i c  me thods ,  i . e . ,  m e t h o d s  i n v o l v i n g  t h e  



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

p o w e r e d  m a g n i f i c a t i o n .  I t  i n v o l v e d  c o m p i l i n g  a l l  o f  t h e  

m e t h o d s  t h a t  FDA u t i l i z e s  i n  t h e  f i e l d  o f  f i l t h  and decom- 

p o s i t i o n  i n  f o o d s ,  o t h e r  t h a n  t h e  m i c r o s c o p i c  me thods  w h i c h  

a r e  p u b l i s h e d  i n  t h e  M e t h o d s  o f  A n a l y s i s  o f  t h e  AOAC. The 

manua l  i n c l u d e d  n o t  o n l y  a l l  o f  t h e  m a c r o s c o p i c  me thods  o f  

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

t h i s  t y p e ,  w h i c h  a r e  u s e d  b y  t h e  i n s p e c t o r s .  I t  a l s o  i n c l u d e d  

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

t h e s e  me thods  a r e  based,  t h e  a p p a r a t u s  and r e a g e n t s  u s e d  f o r  

t h e  me thods  and s p e c i a l  t e c h n i q u e s  i n v o l v e d  i n  m a c r o s c o p i c  

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

m e t h o d s  t o  t h e  m i c r o s c o p i c  m e t h o d s  o f  t h e  A O A C  and how t h e y  

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

t o  f i l t h  and d e c o m p o s i t i o n .  

B P :  T h a t  has  n o t  y e t  been p u b l i s h e d ?  

WE: Yes, t h e  g a l l e y  p r o o f  o f  t h e  f i n a l  book o f  me thods ,  t h e  

f i n a l  manua l ,  has  been t r a n s m i t t e d  t o  FDA and i s  r e a d y  f o r  

p u b l i c a t i o n  and v e r y  l i k e l y  w i l l  be  p u b l i s h e d  somet ime  t h i s  

f a l l .  ( N o t e ;  Sep tember  1985 :  The A O A C  has  p u b l i s h e d  t h e  

Manua l  o f  M a c r o a n a l y t i c a l  P y o c e d u r e s ,  w h i c h  i s  now a v a i l a b l e  

b y  p u r c h a s e  o r d e r . )  

B P :  D i d  y o u  do t h i s  u n d e r  c o n t r a c t  w i t h  FDA? 
I 

WE: Yes, i t  was done u n d e r  c o n t r a c t  and  I p r o v i d e d  t h e  t e c h -  



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

t h e  b o o k .  

B P :  I am s u r e  B i l l ,  t h a t  a l o n g  t h e  way, t h e r e  a r e  some t h i n g s  

t h a t  we d i d n ' t  c o v e r ,  i s  t h e r e  a n y t h i n g  e l s e  t h a t  y o u  w o u l d  

l i k e  t o  add t o  t h i s  i n t e r v i e w ?  

WE: Yes, t h e r e  i s  one a s p e c t  o f  t h e  m i c r o a n a l y t i c a l  w o r k  t h a t  

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

i n  c o u r t  t h a n  a n y  o t h e r .  T h i s  was t h e  a p p l i c a t i o n  o f  t h e  

t e c h n i q u e  o f  i d e n t i f y i n g  f o o d  and dru-g  i n g r e d i e n t s  b a s e d  on 

t h e  h i s t o l o g i c a l  and  t h e  c h e m i c a l  m i c r o s c o p i c  and c r y s t a l l o -  

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

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

I n  t h e  a r e a  o f  f o o d ,  o f  c o u r s e ,  t h i s  i n v o l v e d  f o r  exam-

p l e ,  a d u l t e r a t i o n  o f  b l a c k  p e p p e r  w i t h  b u c k w h e a t  h u l l s .  The 

c h e a p e n i n g  o f  c o c o a  powder  w i t h  d i f f e r e n t  t y p e s  o f  s t a r c h e s ,  

o r  t h e  i n c o r p o r a t i o n  o f  s p u r i o u s  s p e c i e s  as  sage,  f o r  examp l e .  

The o f f i c i a l  sage  i s  made f r o m  a s p e c i e s  i d e n t i f i e d  as s a l v ia 

o f f i c i a n a l i s .  O c c a s i o n a l l y  o t h e r  s p e c i e s ,  s u c h  as C a l i f o r n ia 

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

w o u l d  be s u b s t i t u t e d  f o r  a n o t h e r  g e n e r a .  F o r  examp le ,  M e x i c a n  

s a g e  c o u l d  be made f r o m  speqi*es o f  p o l i o m i n t h a  o r  L i p p i a ,  

w h i c h  d i d n ' t  h a v e  t h e  de 1  i c a t e  and a r r o m a t i c  p r o p e r t i e s  o f  t h e  

o f f i c a l  sage.  

T h a t  was one a s p e c t  o f  i d e n t i f i c a t i o n  where  i n g r e d  i e n t s  



i n  f o o d s  h a d  b e e n  s u b s t i t u t e d .  I n  many o t h e r  cases ,  i t  i n -

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

w e r e  m a r k e t e d  o r  p r o m o t e d  as c u r e s  f o r  v a r i o u s  t y p e s  o f  d i s -

e a s e s .  These i d e n t i t i e s  g e n e r a l l y  w e r e  n e c e s s a r y  as  a b a s i s  

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

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

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

q u a c k  m e d i c i n e s  r e q u i r e d  t h a t  t h e  p a r t i c u l a r  q u a c k  m e d i c i n e  b e  

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

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

as  t o  t h e  v a l u e  o f  t h o s e  i n g r e d i e n t s  and  t h e  v a l u e  o f  t h a t  

p r o d u c t  i n  t h e  t r e a t m e n t  o f  a c e r t a i n  d i s e a s e .  A t  one  p e r i o d  

i n  my c a r e e r  I was i n v o l v e d  i n  t h e  e x a m i n a t i o n  o f  so many o f  

t h e s e  p r o d u c t s ,  t h a t  I was i n  c o u r t  p r a c t i c a l l y  o n c e  a  m o n t h .  

BP: I s  t h a t  r i g h t ?  

WE:  F o r  a  y e a r  o r  m o r e  I was i n  C o u r t  w h e r e  I had  t o  o f f e r  

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

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

BP: Were y o u  i n v o l v e d  i n  t h a t  Powder  X c a s e  i n  M i n n e a p o l i s ?  

WE: Oh, y e s .  

BP: T h a t  was when I f i r s t  m e t  you ,  I t h i n k .  

WE: T h a t  was a  c a s e  i n v o l v i n g  a p o w d e r e d  m i n e r a l  t h a t  was 

made f r o m  v o l c a n i c  ash,  w h i c h  I i d e n t i f i e d ,  and  t h e  p a r t i c u l a r  

powder  was b e i n g  p r o m o t e d  as  a c u r e  f o r  some t y p e  o f  c a n c e r .  



BP: I t h i n k  u l c e r s .  

WE: U l c e r s ?  Yes. 

B P :  I c o l l e c t e d  t h e  a u t h e n t i c  s a m p l e  y o u  e x a m i n e d  b y  g o i n g  up 

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

h a c k i n g  o u t  a  p i e c e  o f  r o c k  r i g h t  o f f  t h e  c l i f f .  

W E :  The r o c k  had a l o c a l  name o f  " m a t e r n i t y  r o c k "  as I r e -

c a l l .  P e r h a p s  l o c a l  f o r k l o r e  was i n v o l v e d  i n  a t t r i b u t  i n g  some 

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

" m a t e r n i t y  r o c k " .  

B P :  As I remember t h e  s t o r y ,  t h e  p r o m o t e r  u s e d  t o  t a k e  h i s  

v a c a t i o n s  up n e a r  R o s i t a ,  C o l o r a d o ,  and  t h e r e  was an o l d  woman 

up t h e r e  who had  c o n c e i v e d  t h e  i d e a  t h a t  t h i s  r o c k  was good  

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

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

The p r o m o t e r  h e a r d  o f  t h i s ,  s o  he had  a l o c a l  man b l a s t  o u t  a 

w h o l e  f r e i g h t c a r  l o a d  o f  t h i s  r o c k  and s h i p  i t  t o  

M i n n e a p o l i s .  Then h e  g r o u n d  i t  and p u t  i t  i n  smal  1 one o r  t w o  

o u n c e  c o n t a i n e r s .  I t  was b a s i c a l l y  p u m i c e  s t o n e .  

WE: Yes, b a s i c a l l y  a p u m i c e  s t o n e .  V o l c a n i c  ash and p u m i c e  

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

BP: I t  d o e s n ' t  seem l i k e  a ; V e r y  good  t r e a t m e n t  f o r  u l c e r s .  

WE: I r e c a l l  my i d e n t i f i c a t i o n  was t h a t  i t  wa s e s s e n t i a l l y  

p u m i c e  o r  v o l c a n i c  ash .  We a l s o  had  a c h e m i c a 1  a n a l y s  i s  o f  

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

m i n e r a l .  



B P :  How many t i m e s  d i d  y o u  t e s t i f y  d u r i n g  y o u r  c a r e e r  w i t h  

Food and  D r u g ?  

WE: I w o u l d  c e r t a i n l y  e s t i m a t e  i t  t o  b e  i n  t h e  100s.  

B P :  I t  seemed t o  me t h a t  y o u  were  a l w a y s  t h e r e .  

WE: I t  i s  i n t e r e s t i n g  t o  t h i n k  t h a t  some p e o p l e ,  a t  l e a s t  

some p e o p l e  i n  t h e  l a b o r a t o r y  and even  some o f  t h e  I n s p e c t o r s ,  

h a v e  gone t h r o u g h  a l a r g e  p a r t  o f  t h e i r  c a r e e r  w i t h o u t  e v e r  

a p p e a r i n g  i n  c o u r t ,  c e r t a i n l y  i n  t h e  e a r l y  days  and e s p e c i a l -  

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

When I u s e  t h e  t e r m  m i c r o a n a l y t i c a l  a s p e c t s ,  I am t a l k i n g  

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

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

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

means. M i c r o s c o p i c  m e t h o d o l o g y  was p a r t i c u l a r l y  a p p l i c a b l e  t o  

many o f  t h e  Food and D r u g  p r o b l e m s  o f  t h e  1 9 4 0 ' s  and 1 9 5 0 ' s  

t h a t  ended up i n  c o u r t ,  and f o r  t h a t  r e a s o n ,  n o t  o n l y  I, b u t  

o u r  D i v i s i o n  and B r a n c h  were  p r o b a b l y  i n v o l v e d  i n  more  c o u r t  

c a s e s  t h a n  any  o f  t h e  o t h e r  D i v i s i o n s  o f  t h e  FDA. 

B P :  I am s u r e  t h a t  i s  r i g h t .  I h a v e  seen y o u  t e s t i f y  and y o u  

were  a v e r y  e f f e c t i v e  w i t n e s s ,  t o o .  

WE: W e l l ,  t h a n k  y o u .  E x p e r i e n c e ,  I am s u r e ,  p l a y e d  a  good  

p a r t .  

BP: W e l l ,  B i l l ,  s h a l l  we c a l l  a h a l t  t o  t h i s  f o r  now? 



WE: W e l l ,  f o r  t h e  t i m e  b e i n g  I c a n ' t  t h i n k  o f  a n y t h  

a d d i t i o n a l .  

B P :  1 ' 1 1  h a v e  i t  t r a n s c r i b e d  and s e n d  i t  t o  y o u  f o r  e d i t i n g  

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

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

o f  i t ,  o r  if y o u  h a v e  a n y  v e r y  s p e c i a l  p e r t i n e n t  p a p e r s  y o u ' d  

l i k e  t o  have  us  a t t a c h  as an a p p e n d i x ,  o r  a n y t h i n g  o f  t h a t  na -

t u r e ,  y o u  c a n  g i v e  some t h o u g h t  t o  t h a t .  

WE: I c e r t a i n l y  w i l l .  

BP: I n  t h e  m e a n t i m e  I w a n t  t o  t h a n k  y o u  v e r y  much f o r  y o u r  

i n t e r v i e w  t h i s  m o r n i n g  and t h i s  w i l l  be t h e  end o f  t h e  t a p e .  

WE: Thank  y o u .  




