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INTRODUCTION 

The packaging of c l i n i c a l  t r i a l  s u p p l i e s  i s  a c r i t i c a l  phase 

of drug development. The l a b e l l i n g  of such  s t u d i e s  can become d i f -  

f i c u l t  due t o  t h e  u s e  of i d e n t i c a l  a c t i v e ,  p l acebo  and r e f e r e n c e  

d rugs  w i t h  complicated t r e a t m e n t  s chedu les .  The l a b e l s  need t o  

show p a t i e n t  numbers t o g e t h e r  w i t h  t r e a t m e n t  p e r i o d s .  T r a d i t i o n a l  

p r i n t i n g  machines can  change numbers a u t o m a t i c a l l y  b u t  canno t  s o r t  

l a b e l s  d e s t i n e d  f o r  d i f f e r e n t  p r o d u c t s  r eady  f o r  packing.  T h i s  

s t a g e  i s  bo th  very t i m e  consuming and p r e s e n t s  one O E  t h e  g r e a t e s t  

r i s k s  of e r r o r  i n  t h e  packing o p e r a t i o n .  We t h e r e f o r e  dec ided  t o  

develop a computer-based system which would c o n t a i n  r a p i d ,  e r r o r -  

* Correspondance. 
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322 ADAMSON ET AL. 

I 

I I 
I I 
I I 
I I 

L 

Main L a b e l  I 'Blind' I 'Open' 
I F l a g  I F l a g  T 

3 6mm 

1 

f r e e  p r i n t i n g  i n  a n  a d a p t a b l e  fo rma t  w i t h  a u t o m a t i c  a r c h i v i n g  and 

* 
o t h e r  GMP/GCP advan tages .  

LABELS 

A s e l f - a d h e s i v e  t h r e e - p a r t  l a b e l  was s e l e c t e d  ( E i g u r e  1). A l l  

t h r e e  s e c t i o n s  c a r r y  t h e  i n f o r m a t i o n  needed t o  i d e n t i f y  t h e  i n d i -  

v i d u a l  t r e a t m e n t  - t r i a l  code,  p a t i e n t  number, t r e a t m e n t  nuinber. 

The main p a r t  of t h e  l a b e l  carries i n f o r m a t i o n  f o r  t h e  p a t i e n t  

(company d e t a i l s ,  dosage,  e x p i r y  e t c . . . ) .  Company d e t a i l s  are gen- 

e r a l l y  p r e p r i n t e d  s i n c e  t h i s  i s  clea'r even i n  v e r y  small 

typeEaces,  and because  some c o u n t r i e s  r e q u i r e  c o l o u r e d  warning 

s t a t e m e n t s .  There are two small d e t a c h a b l e  flag s e c t t o n s .  I n  add i -  

t i o n  t o  t h e  t r e a t m e n t  i d e n t i E l c a t i o n ,  one "open" f l a g  car r ies  t h e  

FIGURE 1 : THREE-PART SELF ADHESIVE LABELS 
-I__-_ __ 

* GMP s t a n d s  f o r  Good Manufactur ing P r a c t i c e .  
GCP s t a n d s  f o r  Good C l i n i c a l  P r a c t l c e .  
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COMPUTER BASEL, LABEL-PRINTING SYSTEM 323 

name of t h e  drug t rea tment .  T h i s  is used as a c o n t r o l  i n  t h e  pack- 

ag ing  o p e r a t i o n  and w e  c o n s i d e r  t h i s  a major a i d  t o  GMP i n  our  la- 

b o r a t o r i e s .  It is removed d u r i n g  packaging and can subsequent ly  be 

used t o  p r e p a r e  emergency decoding envelopes  € O K  t h e  c l i n i c a l  in- 

v e s t i g a t o r .  The c e n t r a l  “ b l i n d ”  f l a g  carries only  t r e a t m e n t  iden- 

t i f i c a t i o n  and remains a t t a c h e d  t o  t h e  c o n t a i n e r  wi th  i t s  backing 

paper .  It is  de tached  by t h e  c l i n i c a l  i n v e s t i g a t o r  and f i x e d  t o  

t h e  p a t i e n t s ‘  n o t e s  a l lowing  ver iELcat  i o n  of t h e  drugs  suppl ied .  

EQUIPMENT 

Labels  are p r i n t e d  on a Decwri ter  111 LA120 c o n s o l e  p r i n t e r  

( D i g i t a l  Equipment Corpora t ion)  which a l s o  s e r v e s  as  a genera l -  

purpose p r i n t e r .  The v a r i a b l e  l ine-spac ing  f a c i l i t y  o€ t h i s  

machine i s  used t o  s l i g h t l y  s e p a r a t e  t h e  f i r s t  “ t i t l e “  l i n e  from 

t h e  rest of t h e  t e x t  and t o  e n s u r e  t h a t  t h e  t e x t  f i t s  n e a t l y  on 

t h e  l a b e l s  which do not  correspond t o  a whole number of l i n e s .  The 

v a r i a b l e  c h a r a c t e r  s i z e  o p t i o n  i s  used t o  p r i n t  t h e  p a t i e n t  number 

i n  l a r g e  numerals t o  a i d  r a p i d  i d e n t i f i c a t i o n .  (The number is a l s o  

o v e r p r i n t e d  t o  i n c r e a s e  c o n t r a s t ) .  It would be p o s s i b l e  t o  

develop t h e  system w i t h  t h i s  p r i n t e r  t o  mix c h a r a c t e r  sizes on one 

l a b e l .  

The p r i n t e r  is w e d  in c o n j u n c t i o n  w i t h  a PDP 11/70 computer 

( D i g i t a l )  running under  t h e  U N I X  (TM) o p e r a t i n g  system ( B e l l  La- 

b o r a t o r i e s ) .  The prograinme i s  w r i t t e n  i n  “ C “  and i s  t e r m i n a l  

dependent.  The e x e c u t a b l e  code i s  26 Kbytes. Data cdn be e n t e r e d  
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324  ADAMSON ET AL. 

on a conven t iona l  VDU and a s p e c i a l  command s u p p r e s s e s  t h e  t e r m i -  

n a l  dependant p a r t s  of t h e  programme. 

DATA ENTRY 

I n  o r d e r  t o  set up a l a b e l - p r i n t i n g  run ,  t h r e e  f i l e s  are 

c r e a t e d  c o n t a i n i n g  t h e  t ex t ,  t r i a l  d e s i g n  and randoinisat  ton.  T h i s  

a l l o w s  g r e a t  E l e x t b i l i t y  of usage. Fo r  example, i n  a m u l t i c e n t r e  

t r i a l ,  d i f f e r e n t  t e x t s  may be used w i t h  a common d e s i g n  f i l e  and  

d i f f e r e n t  p a r t s  O E  H l a r g e  randornisat ton.  A sample l a b e l  i s  shown 

i n  f i g u r e  2 .  

Text F i l e  
--I_ 

1. 

2 .  

3. 

4. 

5. 

5 .  

7 .  

The t e x t  € 

The number 
c l u d i n g  t r  

l e  c o n t a i n s  : 

oE l i n e s  (8 f o r  b l ank  l a b e l s ,  6 for  p r c p r t l l t e d  ex- 
al t d e n t i f i c a t  Lon). 

The t i t l e  f o r  p a t i e n t  (e.g.  P a t i e n t ,  Vo lun tee r )  used on t h e  
f l a g  l a b e l s .  

The t i t l e  f o r  p a t i e n t  used on t h e  main l a b e l ,  whtch may be  
a b b r e v i a t e d  t o  save  space  (e.g.  P a t . ) .  

The t i t l e  f o r  t h e  t r e a t m e n t  p e r i o d  (e .g .  Week, B o t t l e )  used 
o n  t h e  € l a g  l a b e l .  

The t i t l e  €or t h e  t r e a t m e n t  p e r t o d  used on t h e  matn l a b e l .  

The t e x t .  

The t r i a l  code. 

On t h e  main l a b e l  t h e  t r i a l  code,  t r e a t m e n t  p e r t o d  and pa- 

t i e n t  number a r e  always p r i n t e d  as t h e  l as t  l t n e  ( t h e  a p p r o p r i a t e  

p e r i o d  and p a t i e n t  numbers be ing  c a p t u r e d  from t h e  d e s t g n  and ran- 
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COMPUTER BASED LABEL-PRINTING SYSTEM 325 

FIGURE 2 : SPECIMEN LABEL 

' 
PATIENT 99 ' PATIENT 99 

I I 

ANTIHYPERTENSIVE T K I A L  I I 

\ I 

T r i a l  123 Weeks 1&2 Pa t .99  I I 

LERS - Syn the laho  
58, r u e  de  l a  G l n c i e r e ,  Paris 

1 WEEKS 1&2 1 WEEKS 1&2 

( T r i a l  123 I Tria l  123 
Take one  t a b l e t  e v e r y  m O K f l i f l g  

U s e  b e f o r e  Jan. 1985 
I BETAXOLOL 20mg 

I i 

domisa t ion  f i l e s ) .  The code i s  a u t o m a t i c a l l y  r e p e a t e d  on a l l  t h r e e  

s e c t i o n s .  

Design F i l e  

The d e s i g n  f i l e  c o n t a i n s  : 

1. The number of drugs.  

2 .  The names of t h e  d rugs  (used  on t h e  flag l a b e l ) .  

3 .  The number oE groups oE p a t i e n t s .  

4 .  The number of l a b e l s  p e r  p a t i e n t  ( t h a t  is ,  t h e  number of 
t rea t ine  n t p e r  i o d s  ) . 

5. For  e a c h  group of p a t i e n t s  and For each treaiiinent p e r i o d ,  t h e  
d rug  t o  b e  t a k e n ,  coded by t h e  number 3 ivr .n  i n  s e c t i o n  2 .  

5. The names of t h e  t r e a t m e n t  p e r i o d  ( i€ t h e  f i r s t  t r e a t m e n t  
p e r i o d  i s  "weeks 1&2" and t h e  second "weeks 3&4" t h e  t i t l e  
e n t e r e d  i n  t h e  t e x t  f i l e  is  "weeks" and t h e  names e n t e r e d  i n  
t h e  d e s i g n  f i l e  are "162" and " 3 & 4 " ) .  

A specimen f i l e  i s  shown i n  f i g u r e  3 which r e p r e s e n t s  t h e  

summary p r i n t e d  by t h e  programine and no t  t h e  way in which d a t a  i s  

e n t e r e d .  
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326 ADAMSON ET AL. 

FIGURE 3 : SPECIMEN DESIGN FILE 

Number of d rugs  : 5 
Number o f  P a t i e n t  Groups : 4 
Number OE l a b e l s  p e r  P a t i e n t  : 7 

Drug 1 : PLACEBO 
Drug 2 : BETAXOLOL 20mg 
Drug 3 : BETAXOLOL 40mg 
Drug 4 : ATENOLOL loomg 
Drug 5 : ATENOLOL 200mg 

Drug Number Naine of 
T r za trnen t 

Group 1 2 3 4 P e r i o d  

Labe l  1: 1 1 1 1 1 
Label  2: 2 2 4 4 2&3 
Labe l  3 :  2 3 4 5 465 
Label  4 :  1 1 1 1 6 
Labe l  5: 4 4 2 2 7&8 
Labe l  6 :  4 5 2 3 9c10 
Labe l  7: 1 1 1 1 11 

T h i s  f i l e  i s  f o r  a double-bl ind,  cross-over  evaluatLon of Be- 
t a x o l o l  20mg and Ateno lo l  l O O m g  w i t h  each group s p l i t t i n g  dur- 
i n g  t r e a t m e n t  t o  c o n t i n u e  w i t h  t h e  same dose o r  t o  t a k e  doub le  
t h e  dose. There are one week p l acebo  washouts b e € o r e ,  between 
and a f t e r  active treatinelits, which a r e  four  weeks long  ( 2  weeks 
original dose ,  2 weeks o r i g i n a l  o r  double  d o s e ) .  A l l  five pro- 
d u c t s  are i d e n t i c a l .  

Randomisation F i l e  ~ _ _ - _ -  
T h i s  f i l e  c o n t a i n s  : 

1. The number o E  groups of p a t i e n t s .  

2 .  The number oE p a t i e n t s  i n  each group (g roups  may be unequa l  
i n  s i z e ) .  

3.  The a c t u a l  randoinisatLon. 

The randomisat ton may be er i tered i n  two ways, t o  minimise t h e  

r i sk  of e r r o r s  in t r a n s p o s i n g  o n t o  the computer d a t a  from p ro to -  

c o l s  w r i t t e n  Ln d i f f e r e n t  s t y l e s .  
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COMPUTER BASED LABEL-PRINTING SYSTEM 32 7 

a. For  e a c h  p a t i e n t  i n  t u r n  t h e  group t o  whom t h a t  p a t i e n t  be- 
longs may be  spec iE led  by number, a s  d e f i n e d  i n  t h e  d e s i g n  
f i l e .  

b. Fo r  each  group t n  t u r n  t h e  a p p r o p r i a t e  p a t i e n t  numbers raay be 
given.  

Randomtsattons which c o n t a t n  t h e  swue p a t i e n t  tw ixe ,  whtch do 

n o t  c o n t a i n  c o n s e c u t i v e  p a t i e n t  numbers o r  where the wrong nliinher 

of  p a t l e i i t s  sgpears I n  4 grolip are r e j e c t e d  by t h e  prograinme which 

t h e n  p r o v i d e s  e d i t t n g  Faci l i t ies  t o  c o r r e c t  t h e  e r r o r s .  

An o p t i o n  a l lows  l e t t e r s  t o  be  used i n  p l a c e  o F  rilmberr which 

i s  u s e f u l  i n  soine c m i p l e x  s t u d i e s .  

ARCHIVING 
I 

A l l  d a t a  f i l e s  are a u t o i n a t t c a l l y  a rch ived .  The t r i a l  code 

numbers cart-? . i s d  A S  Etle names For ease of r e f e r e n c e .  F t les  may be 

“ locked”  t o  p reven t  unau thor t sed  o r  a c c l d e n t a t  changes.  The 

p r i n t e r  w i l l  a l s o  produce h a r d c o p i e s  iE r e q u i r e d  f o r  manual a r -  

ch iv ing .  Old f i l e s  are t r a n s f e r r e d  t o  magnet ic  t a p e ,  b u t  a l l  

c u r r e n t  d a t a  i s  irnmedidte1.y accesslbla on d i s c .  I t  I s  p o s s i b l e  t o  

r e c o r d  l a b e l  product  Lon f o r  recorlcil l . l tCon purposes .  

PRINTING 

To p r F n t  l a b e l s  i t  ts n e c e s s a r y  to spectEy the t h r e e  ELLes t o  

be  used. The p a t i e n t  number(s) and /o r  t r e a t m e n t  p e r i o d ( s )  may be  

s p e c i f i e d  i f  a l l  l a b e l s  are n o t  r e q u i r e d .  The programme t h e n  as- 
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328 ADAMSON ET AL. 

sembles  t h e  r e q u i r e d  t e x t  t o g e t h e r  w i t h  t h e  p e r l o d  and d rug  names 

( f rom t h e  d e s i g n  Etle) and p a t i e n t  numbers ( E K O ~ U  t h e  randwiii.sa%t:>n 

f i l e ) .  Labe l s  a r e  derandoiniseil ( i . e .  s o r t e d  by d rug  name) f o r  

p r i n t i n g  . 

Any p a r t  of t h e  l a b e l  can he o i n l t t e l  by l e a v i n g  t h e  , ippropri -  

a t e  s e c t i o n  a €  t h e  f i l e  b l ank  o r  by s e l e c t i n g  t h e  iin-numbsreJ ? , I -  

be1  o p t i o n .  (Dummy d e s i g n  and r andomisa t ion  f i l e s  are a v a i l a b l e  

f o r  producing i d e n t i c a l  l a b e l s ) .  

USER ENVIRONMENT 

The programme was developed f o r  ease of o p e r a t i o n  and is  

r e a d i l y  mastered by ooa - t echn ica l  st;i€E. The programme is lnterac- 

t i v e .  Many q u e s t i o n s  need no response i n  normal use, t h e  prograiolae 

d e f a u l t i n g  t o  t h e  most commonly r e p d i r e d  r e p l y .  Fo r  eKdtnple, once 

a f i l e  rime has been g iven ,  any r e q u e s t  f o r  a file name that  re- 

c e i v e s  no response d e f a u l t s  t o  t h e  Etle p rev to i i s ly  naioed. 

Data e n t r y  can be  done "de novo" o r  by e d i t l a g  e x i s t i n g  

f i l e s ,  e i t h e r  t o  c o r r e c t  e r r o r s  O K  because t h e  f i l e  needed i s  

similar t o  a n  ex i s t i : i t :  f i l e .  I f  t h e  existin,:  f l l e  i s  " locked",  

o v e r w r i t i n g  i s  no t  a l lowed.  

A h i e r a r c h y  of passwords a l l o w s  d i f f e r e n t i a l  p e r m i s s i o n s  f o r  

s t a f f  of va ry ing  responsibilitlss. 
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329 COMPUTER BASED LABEL-PRINTING SYSTEM 

Password (1) P r i n t i n g  on ly .  

Passwords (1) and ( 2 )  Data e n t r y .  

Passwords ( l) ,  ( 2 )  and ( 3 )  "Locking" and " u n l o c k l r l ~ "  f Lles.  

CONCLUSIONS ---- 

We have developed a r a p i d ,  adaptabLe easy-to-use system t o  

p r i n t  l a b e l s  f o r  c l i n i c a l  t r i a l  packaging based o n  a computer 

p r i n t e r .  The s o r t i n g  oE l a b e l s  by d rug  name, and t h e  u s e  of a n  

"open" flag Label carrying t h i s  name saves  m c h  tline and is  of laa- 

j o r  impor t ance  i n  r e d u c i n g  t h e  r i s k  of l a b e l l i n s  e r r o r s .  The u s e  

of a " b l i n d "  f l a g  l a b e l  f o r  the c l t n l c a l  investigator's n o t e s  fa- 

c i l i t a t e s  t h e  clini.caL monl to r s  t a s k .  The automatic a r c h i v i n g  and 

r a p i d  access t o  e x a c t  details o f  l a b e l s  priiitr3:l i s  also vs lr iahle .  
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