
Journal df Labelled Compounds - October-December - VoZ. IX, n04 

J o h n  R .  C a t c h .  

The  R a d i o c h e m i c a l  C e n t r e  Amersham,  E n g l a n d .  

R e c e i v e d  o n  S e p t e m b e r  2 1 ,  1 9 7 3  

5 U YM 4 R Y  

The uses cf radioactive research chemicals m e  too d i v e r s i f i e d  

to permit of deta i led  standardisation and spec i f ica t ion .  The best  

safeguards f o r  the user are a full description by the supplier,  

a careful study of the supFZter's evidence by the user, and good 
c o m i c a t i o n  betueen both. 

I4n te r i a l s  I'm- - c i e n t i f i c  r e s e a r c h  a r e  d i f f e r e n t  Srormi ~onbu ine r  goods 

i n   lie r e l a t i o n s h i p  between s u p p l i e r  and u s e r ,  and I would l i k e ,  if you 

w i l l  allow me, to i l l u s t r a t e  t h i s  by a homely example. 

The o r d i n a r y  mnhn, go ing  t o  t h e  t a i l o r  f o r  a s u i t  of c l o t h e s ,  may 

I ' a i r ly  demand dhat  n? jiould l i k z ,  knuvs what tie wants, and is, g e n e r a l l y  

speai;ing, a o l r  to Jddge i t> q u a l i t y  f o r  h imse l f .  If he  chooses  to wear a 

f o r m 1  everjing jacKeL w i t h  a c l o t h  c a p  and bermuda s h o r t s ,  t h a t  is h i s  

a f f n i r ,  6.121 t h e  t a i l o ~  nas nu r i g h t  t o  ques t ion  h i s  c h o i c e .  They do n o t  

botri be lung  tu 2 p r o f e s s i o n a l  f r a L e r n i t y  d e d i c a t e d  as a moral  du ty  t o  a 

p a r  L iciiltir cionven L i on of gtri Llemen ' s costume . 
rhe t h i i o r ' c -  customt'r  is u n l i k e l y  t o  be a b l e  t o  d e t e c t  c e r t a i n  Kinds 

of fratid;  SubsLi tu t ion  o f  rayon f o r  s i l k ,  f o r  example; and t o  t h a t  e x t e n t  

lit.  needs Some l e g a l  p roLrc t ion .  T h i s  i s  u s u a l l y  i n  g e n e r a l  teI'!IE G f  

"honest  nirrchandis i ry" ,  and under  c i v i l  law. Food and drug l e g i s l n t i o n  

i l l u s t r a t t s  s t r i k i n g l y   he d i f f i c u l t y  anu coinplexi t j  ci going f'rb.:. ;!,c 
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g e n e r a l  t o  t h e  p a r t i c u l a r ,  i n  "consumer p r o t e c t i u n "  D S  t h iL  k ind .  

One o t h e r  comment: The t a i l o r  knows 'kliat t h e  'customer i s  going t o  use. 

h i s  s u i t  f o r .  He i s  u n l i k e l y  t o  use i t  f o r  l agg ing  a b o i l e r - f l u e ,  o r  t u  

c u t  i t  up f o r  f i l t e r  c l o t h s ,  complaining l a t e r  t h a t  i t  i s n ' t  Sa t i s f acLory  

f o r  t h e s e  purposes .  Tha t  may sound l u d i c r o u s ,  but  is n o t  an u n f a i r  

comparison wi th  some of t h e  uses  of l a b e l l e d  compounds. 

The s u p p l i e r  of a r e s e a r c h  r e a g e n t  - l e t  us  say an i s o t o p i c  t r a c e r  

compound - anii t h e  u s e r ,  botii s u b s - r i o c  t o  t h e  f r a t e r n i t y  and i d e a l s  of 

s z i e n c e .  Both a r e  pledged t o  s 2 i e n t i f i c  i n l e g r i t y  and s c i e n t i f i c  p r o g r e s s .  

I hope no-one w i l l  d i s s e n t  from t h i s .  I b e l i e v e  t h a t  view is  g e n e r a l l y  

accep ted  and g e n e r a l l y  honoured. One may epp ly  Lu t h e  s c i e n t i s t  what 

Ruskin wrote t r u l y  o f  t h e  t r u e  a r t i s t ;  hc, !nay be cove tous ,  s e l f i s h ,  vain,  

bu t  i n  t i le l as t  r e s o r t  i t  i s  a r t ,  or s c i e n c e ,  ~ r r a t  comes r'irst. 

The cyn ic  may r e t o r t  t h a t  t n e  s c i e n t i f i c  customer,  being i n  t h e  s t r i c t  

s ense  of t h e  word a c r i t i c a l  pe r son ,  keeps t h e  s u p p l i e r  on n i s  t o e s ,  a n l  

t h e r e  i s  c e r t a i n l y  something i n  t h a t :  no harm. The s c i e n t i f i c  :ustumer 

thou ld  a t  l ea s t  be a b l e  t o  look a i ' t e r  h imse l f .  He shou ld  be w e l l  equipped 

t o  e v a l u a t e  what he  buys. But some of them are - i n  t h e  s t r i c t  s ense  of' 

t h e  word - less cr i r . ica .1  than  o t h e r s .  

The s u p p l i e r  o f  a l a b e l l e d  compound, unliKe the  t a i l x ,  does not al'days 

know whar. h i s  customer i s  go ing  t o  do w i t h  h i s  pu rzhase .  Ir. may oe app l i ed  

t o  t h e  most unexpected k ind  of  problem, dti ich makes li!'e very i n t e r e s t i n g  

but  i s  t h e  d e z p a i r  o f  anyone t r y i n g  to w r i t e  a d e f i n i t i v e  p roduc t  s p r c i f -  

I ca t io r i .  

Now i e t  iis c o n s i d e r  t h e  i m p l i c a t i o n s .  F i r s t l y ,  thi' ..Ltpyliei. o f  a 

1 k b e l l e ' J  -onpound may r ' a i r l y  tie rxpe - t t - l  tL, d i s c l o s e  What he knows about  

q u a l i t y ,  i:i s u f f i c i e n t  de r . a i l  for t h e  i n s t r u c t e d  u s e r  t o  form a11 opin-  

12:; !ic,.% :'ar i t  !nay be s u i t a b l e  1-31, t he  inLended use - t h e  in t ended  exper-  

i . : l . u .  A t , G -  is - , ~ e  on ly  usei ' l ;~ ,ueaniug I l i m k  of " p u r i t y "  of a che:nical ~. 
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and the i n s t r u c t e d  u s e r  i s  the  only person who knows a l l  t h e  r e l e v a n t  

zircumstnnces. The s u p p l i e r  cannot be expected t o  warrant s u i t a b i l i t y  f o r  

any p a r t i c u l a r  use, unless  t h a t  use i s  proper ly  def ined.  

I repea t ,  the  i n s t r u c t e d  user .  He i s  d e a l i n g  with an experimental  

mater ia l .  He i s  not  a medical m a n ,  pressed f o r  t i m e ,  buying a drug f o r  

a s p e c i f i c  purpose, with a pharmacopoeia1 s p e c i f i c a t i o n ,  s p e c i f i e d  dosage, 

concra indica t ions ,  and s o  on. He is not ,  o r  should not  be, a technic ian  

only.  

He must compare the  evidence given by the  s u p p l i e r  with what be be- 

l i e v e s  he needs, and he must do t h i s  c r i t i c a l l y  and d ispass iona te ly .  

s u p p l i e r  may s t a t e  "98% radiochemical  p u r i t y  i n  chromatographic system X 

a t  a given da te" .  If so, he means t h a t ,  no more and no less, no less and 

no more. The i n s t r u c t e d  u s e r  w i l l  know t h a t  t h e  98% is, a t  bes t ,  ~ 1 %  and 

l i k e l y  t o  be r a t h e r  less p r e c i s e .  What might s u p r i s e  you i s  how many users 

f a i l  t o  recognize t h a t  t h e r e  i s  2% A something s t i l l  t o  account f o r .  

i n s t r u c t e d  user  w i l l  know a l s o  t h a t ,  i f  the  d a t e  w a s  some time back, t h e  

p u r i t y  inay have  gone down. 

The 

The 

For a drug, w i t h  a s p e c i f i c  u s e ,  all t h i s  would be s p e c i f i e d .  But 

t h a t  i s  not  s o  easy f o r  many hundreds of l a b e l l e d  compounds with t h e i r  

d i v r r s i t y  o f  uses,   no st or' them having a r e l a t i v e l y  s m a l l  s a l e s  income. 

We must be circumspect i n  Yixing o f f i c i a l  s p e c i f i c a t i o n s .  That, I know, 

w i l l  sound h e r e t i c a l  t o  some of you. But t h e r e  is a r e a l  r i s k  t h a t  a 

s p e c i f i c a t i o n  w i l l  be not  exac t ing  enough f o r  some uses ,  too exact ing f o r  

o t h e r s ,  and quiLe i r r e l e v a n t  f o r  y e t  o thers :  and i t  m a y  obscure the  need 

Sor the i n s t r u c t e d  user t o  ue c r i t i c a l  on h i s  own account. 

S c i e n t i f i c  i n t e g r i t y  demands, then,  t h a t  the  s u p p l i e r  s h a l l  s t a t e  

honest ly  what he knows, and t h a t  the user  s h a l l  think c a r e f u l l y  what he is 

about.; and even so,  i n  q y  experience,  both w i l l  do w e l l  t o  remember the 

q u a i n t l y  expressed but f o r c e f u l  p l e a  of Ol iver  Croiriwell - "I besee-n Y O < ,  
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i n  the bowels of C h r i s t ,  th ink you may be r!istaken".. For t h e  most 2arel'ul 

cnf people sometimes mistaken, and the  t r u t h  is not  always easy t o  coiiie by. 

Even a t  t h e  s imples t  l e v e l ,  f a i l u r e  t o  read a l a a e l  on a v i a l  i s  fa r  

more common than you would think,  and I could quote many examples t'roni qy 

clwn experience,  a l though i t  would br i l l - n a l u r e d  t o  s e t  tliem down i l l  co ld  

p r i n t  i n  a learned  journa l .  

Reading the  publ ica t ions  of Lhe niiiettentii-ceritury s c i e n t i s t s ,  une 

r e c a l l s  Lhe c a r e  they wou l i  take t o  c a l i o r a t e  equipmriit, s t a n d a r d i z t  

mater ia l s ,  e s t a b l i s n  "blank" values ,  ana n L t e  c i~:umitances,  Lo a s-iegre~ 

xh ich  may even seem pedant ic  today. I n  our c tncury,  sc ience  has becoiiie 

inoi'e of a t r a d e  and l e s s  01' a vocat ion,  w r  tiavr much be t te r -  :r:aterial and 

equipmenc, and I suspec t  we a r e  sometimes less c r i t i c a l  than we s h o u l d  be,  

and perhaps less well-informed. When customrrs  a sk ,  as chey do, f o r  

ammonia o r  urea  l a b e l l e d  with t r i t i u o ; ,  t o  s tudy n i t rogen  metabolism i n  

p l a n t s ,  I nave misgivings. When Wan6 and ilillis wrote, " the  oppor tuni t ies  

f o r  m i s i n t e r p r e t a t i o n  are prouably ~ U C I I  g r e a c e r  i n  t r a c e r  experiments man 

i n  the c r a d i t i o n a l  approaciiec" I doubt i f  xiry  had t h a t  K i m i  ol e r r c ~ '  i n  

Fund. 

Now, how a r e  the  producer and user  i i cp l ica t td  i n  s c i e n t i f i c  progreLi:  

Supply of  cheap s a t i s f a c t o r y  mater ia l s  c l e a r l y  helps, and la,k ci' s u p p l y  

a n d  h i & h  p r i c e s  hinder  progress. 

k c  me again hark bal-k t o  M e  ?Lidle i.1 I,tw la-i. : e n ~ u r y ,  ' A ' l ~ r i ~  Llci :k 

n n ~  Kalilbauii, -dere developing t h t  supl'ly 01' -hc!!ulials as 1abol'atr.l.j i?ii'?iil.;. 

iicrzx were pioneerD of q u a l i t y  coi i t rul  of i-tieii!ii.al:; i n  1 

i , : ;~a t i~e l  :*Irixlc W I ' U L ~ :  "I s h a l l  always guarantee thc p 1 r . i  '.y of my preya1.u-ion: 

~ . i i i  z ; : c p ~  L I N  rezyonsiuiliLy f u r  a l l  di.;acvaiitagr.s wiii',h may I . C T U ~ L  f'r.Jx 

i ; ~ - i a y  3~111dard~.  IIU l c u > t ,  IIEIW uf Heinrich Mercx'.; 

1.w:~d v<-r',j ii:,lui'c, ; .-.. nut >iii  ~ i i u i c  <or p l ' c s e n t -  
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day uses .  But those e a r l y  s u p p l i e r s  d id  the  nest  they could,  i n  the  then 

staLe or' knowledge, f o r  t h e  money they charged; and they cont r ibu ted  

 substantial^/ to  the  development o f  c l a s s i c a l  organic  chemistry,  which 

made' modern biochemistry poss ib le .  

for b e t t e r  a n a l j t i c a l  methods, progress  would have been much slower. 

I f  t h a t  commercial supply had waited 

So w i t h  the  supply of  l a b e l l e d  compounds. If, a t  t h e  time the 

business  developed near ly  a q u a r t e r  of a ren tury  ago, w e  bad not  a l l  been 

conten t  t o  do t h e  bes t  we coula  a t  t h e  t i m e ,  biochemistry would be l e s s  

advanced than i t  is. The same m u s t  be t r u e  today. Experimental sc ience ,  

no l e s s  than p o l i t i c s ,  i s  an art  of  t h e  poss ib le ,  and wai t ing f o r  a b e t t e r  

mater ia l  i n  the  fu ture  may mean there  w i l l  be no f u t u r e  t o  awai t .  

I o f f e r  you t h r e e  main conclusions.  

F i i s t l y ,  t h a t  the supply of  research  reagents  is inherent ly  a supply 

ilf experimental mater ia l s  and cannot therefore  be s tandard ized  as  completely 

as many o t h e r  commodities may be s tandardized.  

Secondly, t h a t  MY o f f i c i a l  s tandards o r  s p e c i f i c a t i o n s  need t o  take 

full ac-ount of  t h i s  experimental  chhi-8,: t e r .  

The l a s t ,  and perhaps the most important, is the  need for good 

,:omnJunication between tiit. user  an3 producer. This is good f o r  a l l  the  

Lhree i n t e r e s t s  concerned. The user  ga ins  by saving time and t r o u b l e  and 

expense. The preducer benef i t s ,  brcause he is i n  a long-term business  

and a s a t i s f i e d  enqui rer  i s  b e t t e r  f o r  h i m  than a d i s s a t i s l ' i e d  customer. 

Science b e n e f i t s ,  both i n  i n t e g r i t y  of work and in r a t e  of progress .  




