
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 1 1 ( 8 ) ,  1617-1620 (1985) 

PHARMACEUTICAL PROFESSIONALISM - BRIDGING THE GAP TO HIGH TECH 

E l a i n e  Lehecka 
S c h e r i n g  P lough 

U.S. Pharm. P r o d .  Div. 
K e n i l w o r t h ,  N J  07033 

(201) 558-5376 

I n t r o d u c t i o n  

T e c h n o l o g i c a l  r e t r a i n i n g  is a c o n c e p t  t h a t  h a s  o n l y  r e c e n t l y  been 
i n t r o d u c e d  t o  American i n d u s t r y .  T h i s  buzzword d e s c r i b e s  t h e  m a s s i v e  
e d u c a t i o n a l  e f f o r t  t h a t  w i l l  be  n e c e s s a r y  t o  p r o v i d e  i n d u s t r i a l  w o r k e r s  w i t h  
t h e  new s k i l l s  needed  t o  compete  in t h e  h i g h  t e c h  s o c i e t y  of  t h e  f u t u r e .  I n  
some c a s e s ,  h i g h  t e c h  w i l l  c o m p l e t e l y  e l i m i n a t e  c u r r e n t l y  e x i s t i n g  j o b s ,  b u t  
in most  companies  j o b s  w i l l  b e  m o d i f i e d  g r a d u a l l y  a s  o l d  machines  a r e  
r e p l a c e d  w i t h  new automated  o r  c o m p u t e r - c o n t r o l l e d  equipment .  American 
i n d u s t r y  i s  in t h e  b e g i n n i n g  s t a g e s  of t h i s  e v o l u t i o n a r y  p r o c e s s  and t h e  
b u l k  of t h e  r e t r a i n i n g  phase  is s t i l l  s e v e r a l  y e a r s  in t h e  f u t u r e .  But 
t h e r e  a r e  c o n c r e t e  s t e p s  t h a t  c a n ,  and  must ,  be  t a k e n  now t o  p r e p a r e  f o r  
t h i s  i n e v i t a b l e  e d u c a t i o n a l  t a s k .  I n d u s t r y  must i n s u r e  a s o l i d  b a s e  of 
t r a n s f e r a b l e  s k i l l s  a n d  knowledge o f  c u r r e n t  s y s t e m s  t h a t  c a n  be 
s u b s e q u e n t l y  a m p l i f i e d  and  enhanced as  new t e c h n o l o g y  i s  implemented .  The 
p r o d u c t i o n  e n v i r o n m e n t  of t h e  p h a r m a c e u t i c a l  i n d u s t r y  is  n o t  immune t o  t h e  
h i g h  tech r e v o l u t i o n .  Computer -cont ro l led  r o b o t s ,  m i c r o p r o c e s s o r - g u i d e d  
equipment ,  CAD/CAM s y s t e m s  and SO f o r t h  a r e  r e a l i t y  i n  s t a t e - o f - t h e - a r t  
m a n u f a c t u r i n g  f a c i l i t i e s  today .  How a r e  o u r  t r a i n i n g  programs c o p i n g  w i t h  
t h i s  wave of  t e c h n o l o g y ?  

To answer  t h i s  q u e s t i o n ,  we need t o  examine  what t y p e  of p h a r m a c e u t i c a l  
p r o d u c t i o n  t r a i n i n g  h a s  been  done t r a d i t i o n a l l y  i n  t h e  i n d u s t r y .  P r i m a r i l y  
i t  f a l l s  i n t o  t w o  b a s i c  c a t e g o r i e s :  GMP o r  t h e o r e t i c a l - t y p e  t r a i n i n g  and 
s k i l l s  t r a i n i n g .  GMP t r a i n i n g ,  mandated by f e d e r a l  GMP R e g u l a t i o n s ,  is 
g e n e r a l  by n a t u r e  and  m e r e l y  p r o v i d e s  broad  g u i d e l i n e s  f o r  m a n u f a c t u r i n g  
p e r s o n n e l .  GMP t r a i n i n g  programs c o v e r  "what" i s  t o  be  d o n e ,  b u t  o n l y  in 
v e r y  n o n s p e c i f i c  t e r m s .  On t h e  o t h e r  end of  t h e  s p e c t r u m  i s  s k i l l s  
t r a i n i n g .  T h i s  h a s  t r a d i t i o n a l l y  been  c o n d u c t e d  on t h e  shop  f l o o r  by means 
o f  t h e  buddy s y s t e m ,  t h a t  is, p a i r i n g  a new o p e r a t o r  t r a i n e e  w i t h  a n  
e x p e r i e n c e d  o p e r a t o r  and h a v i n g  t h e  t r a i n e e  o b s e r v e  t h e  e x p e r i e n c e d  o p e r a t o r  
a t  work. T h i s  t y p e  of t r a i n i n g  c o v e r s  v e r y  s p e c i f i c  a c t i o n  s t e p s  i n  o r d e r  
t o  per form a p a r t i c u l a r  t a s k .  S k i l l s  t r a i n i n g  c o v e r s  "what" is t o  be  done 
in v e r y  s p e c i f i c  terms. Both of t h e s e  methods have  b e e n  s u c c e s s f u l ,  t o  a 
g r e a t e r  o r  l e s s e r  e x t e n t ,  in a n s w e r i n g  t h e  q u e s t i o n s  "what?"  o r  "how t o ? " .  
T h i s  e x p e r i e n c e ,  however ,  h a s  b e e n  g a i n e d  p r i m a r i l y  by r o t e  and many t i m e s  
o p e r a t o r s  a r e  n o t  aware  o f  t h e  r e a s o n s  behind  t h e  a c t i o n s  t h e y  p e r f o r m  and  
a r e  e q u a l l y  unaware of  t h e  impact  t h a t  t h e i r  o p e r a t i o n s  h a v e  on t h e  u l t i m a t e  
b i o a v a i l a b i l i t y  a n d  u s e s  o f  t h e  d r u g  p r o d u c t  by t h e  p a t i e n t .  What i s  
m i s s i n g  in c u r r e n t  t r a i n i n g  programs a r e  t h e  a n s w e r s  t o  "why" a c t i o n s  a r e  t o  
be performed and g u i d e l i n e s  a r e  t o  be f o l l o w e d .  The a n s w e r s  t o  t h e  "why" 
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1618 LEHECKA 

q u e s t i o n s  p rov ide  t h e  broad base of knowledge and s k i l l s  needed a s  a 
founda t ion  on which e x p e r t i s e  i n  newly evo lv ing  h igh  technology sys tems can  
be b u i l t .  The t r a i n i n g  programs t h a t  p rov ide  t h e s e  answers  a re  a l s o  t h e  
p r e c u r s o r s  t o  f u t u r e  t e c h n o l o g i c a l  r e t r a i n i n g .  

Program Philosophy 

A t  Schering-Plough Corpora t ion ,  t h e  Pharmaceut ica l  P ro fes s iona l i sm 
s e r i e s  has  been developed t o  meet t h e s e  needs  and b r i d g e  t h e  gap  between 
c u r r e n t  t r a i n i n g  p r a c t i c e s  and f u t u r e  t e c h n o l o g i c a l  r e t r a i n i n g  programs. 
Pharmaceut ica l  P r o f e s s i o n a l i s m  i s  a series o f  t r a i n i n g  programs des igned  t o  
go beyond t h e  "whats" and answer t h e  "whys" of pha rmaceu t i ca l  p roduc t ion .  
O r i g i n a l l y  conce ived  t o  enhance o p e r a t o r  compliance w i t h  manufac tur ing  
d i r e c t i o n s ,  t h e  purpose  and b e n e f i t s  of t h e  system have grown c o n s i d e r a b l y  
s i n c e  t h e  program was f i r s t  proposed. P h i l o s o p h i c a l l y  we f e l t  t h a t  i f  a n  
ope ra to r  had a g e n e r a l  unde r s t and ing  of b a s i c  pharmaceut ics  p r i n c i p l e s ,  he  
would be more l i k e l y  t o  f o l l o w  t h e  b a t c h  i n s t r u c t i o n s ,  less l i k e l y  t o  t a k e  
s h o r t c u t s  and t r y  new methods, and also expe r i ence  a g r e a t e r  p r i d e  i n  h i s  
work. These b e n e f i t s  a r e  r eason  enough t o  j u s t i f y  t h e  program. 
Add i t iona l ly  however, we now see  t h e  series a s  a k ick-of f  f o r  enhanced and 
i n t e n s i f i e d  shop-f loor  s k i l l s  t r a i n i n g  des igned  t o  p r e p a r e  bo th  o p e r a t o r s  
and s u p e r v i s o r s  f o r  new h igh  t e c h  systems. I t  should  be s t r e s s e d ,  however, 
t h a t  pharmaceut ica l  p r o f e s s i o n a l i s m  i s  not  merely a t h e o r e t i c a l  t r a i n i n g  
program. Each module i s  c a r e f u l l y  des igned  t o  p r e s e n t  t h e  t h e o r e t i c a l  
p r i n c i p l e s  bu t  a l s o  t o  d i r e c t l y  r e l a t e  t hose  p r i n c i p l e s  t o  a c t u a l  o p e r a t i n g  
s t e p s  on t h e  shop f l o o r .  Th i s  s e r i e s  w a s  never i n t ended  t o  be "n ice  t o  
know" in fo rma t ion .  I n s t e a d  i t  i s  des igned  t o  be a i n t e g r a l  p a r t  of and 
enhancement t o  s k i l l s  t r a i n i n g  p r e s e n t l y  be ing  conducted and a sp r ingboa rd  
f o r  f u t u r e  s k i l l s  expans ion .  

Program Development 

Although t h e  i d e a  f o r  t h e  Pharmaceut ica l  P r o f e s s i o n a l i s m  s e r i e s  came 
from t h e  Manufac tur ing  Educat ion  and Tra in ing  Department,  t h e  development of 
s p e c i f i c  module t o p i c s  qu ick ly  became a j o i n t  e f f o r t  between Manufac tur ing  
Education & T r a i n i n g  and t h e  o p e r a t i n g  depar tments .  A key f a c t o r  of t h i s  
p r o j e c t  was t h a t  p roduc t ion  management "bought i n t o "  t h e  program from t h e  
s t a r t .  By a c t i v e l y  p a r t i c i p a t i n g  i n  t o p i c  s e l e c t i o n  and by becoming 
" t e c h n i c a l  c o n t e n t  e x p e r t s " ,  p roduc t ion  s u p e r v i s i o n  n o t  on ly  i n s u r e d  t h e  
r e l evance  of t h e  t o p i c s  bu t  a l s o  i n c r e a s e d  t h e i r  own knowledge of t h e  chosen  
s u b j e c t s .  T h i s  team approach  a l s o  e f f e c t i v e l y  gua ran teed  t h e  accep tance  of 
t h e  program. 

Program Content 

The i n i t i a l  program i n  t h e  s e r i e s  i s  a n  o v e r v i e w / i n t r o d u c t i o n  des igned  t o  
l a y  t h e  groundwork f o r  f u t u r e  modules. I t  is  p resen ted  t o  a l l  depa r tmen t s  
p a r t i c i p a t i n g  i n  t h e  program. Subsequent ly  s p e c i f i c  programs have been 
des igned/p lanned  f o r  each  o p e r a t i n g  u n i t  t o  a d d r e s s  s p e c i f i c  o p e r a t i n g  
c o n d i t i o n s  w i t h i n  t h a t  a r e a .  For our purposes  we broke  t h e  manufac tur ing  
a r e a s  i n t o  f o u r  groups :  1) L iqu ids ,  Ointments and Creams; 2 )  S t e r i l e  
Products ;  3 )  Tab le t  Granu la t ion  and Compression; and 4 )  T a b l e t  Coating. 
Although each  of t h e s e  a r e a s  can be broken down i n t o  f u r t h e r  s u b d i v i s i o n s ,  
w e  f e l t  t h a t  t h e  o p e r a t o r s  i n  t h e s e  groupings  would b e n e f i t  from h e a r i n g  
p r e s e n t a t i o n s  d i r e c t e d  t o  t h e i r  o v e r a l l  a r e a .  

Overview: Two major  themes a r e  covered  i n  t h i s  f i r s t  program. S ince  we 
manufacture a wide v a r i e t y  of dosage forms a t  Sche r ing ,  d r u g  product  
fo rmula t ion  i s  one of t h e  t o p i c s  of t h e  overview. Def in ing  d i f f e r e n t  t y p e s  
of drug product  f o r m u l a t i o n s  - f o r  example, compressed t a b l e t s ,  coa ted  
t a b l e t s ,  l i q u i d s ,  o in tmen t s ,  creams, s t e r i l e  p roduc t s  - i s  cove red ,  a s  w e l l  
a s  t h e  r easons  f o r  choos ing  a p a r t i c u l a r  dosage form f o r  a p a r t i c u l a r  
product.  I n  c o v e r i n g  t h i s  a r e a  some g e n e r a l  pharmaceut ics  p r i n c i p l e s  are 
o u t l i n e d  i n c l u d i n g  how t h e  v a r i o u s  dosage forms are used  i n  t h e  body. 
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PHARMACEUTICAL PROFESSIONALISM 1619 

Secondly,  t h e  methods of how t h e  v a r i o u s  drug product  f o r m u l a t i o n s  a r e  made 
a r e  a l s o  rev iewed,  i n  a d d i t i o n  t o  how t h e  d i f f e r e n t  components and raw 
m a t e r i a l s  a f f e c t  end usage  i n  t h e  body and t h e  u l t i m a t e  b i o a v a i l a b i l i t y  of 
t h e  a c t i v e  i n g r e d i e n t .  The purpose of t h i s  program is  t o  show t h a t  t h e  
o v e r a l l  p r o c e s s e s  of drug  product  fo rmula t ion  and t h e  development of 
manufacturing i n s t r u c t i o n s  a r e  c a r e f u l l y  thought  o u t  and based on s o l i d  
s c i e n t i f i c  p r i n c i p l e s .  Th i s  knowledge l o g i c a l l y  r e i n f o r c e s  t h e  GMP-type 
requi rements  of fo l lowing  ba tch  i n s t r u c t i o n s  and comple t ing  ba tch  
documentation. 

Af t e r  t h e  overv iew programs was completed,  we next  moved i n t o  each  
ope ra t ing  a r e a  t o  a d d r e s s  s p e c i f i c  manufac tur ing  i s s u e s  i n  each  depar tment .  

Liquids/Ointments/Creams: I n  t h e  l i q u i d s ,  o in tmen t s ,  and creams 
s u b d i v i s i o n  we p l a n  t o  begin  by g i v i n g  more d e t a i l e d  d e f i n i t i o n s  of t h e  
product  fo rmula t ions .  What is a l i q u i d ?  What i s  a cream? What i s  an 
o in tment?  How do they  d i f f e r ?  We w i l l  nex t  a d d r e s s  t h e  raw m a t e r i a l s  t h a t  
go  i n t o  t h e s e  p r o d u c t s  - a c t i v e ,  c o l o r i n g ,  f l a v o r i n g ,  p r e s e r v a t i v e s ,  base ,  
e t c .  What is t h e  purpose  of t h e s e  raw m a t e r i a l s  and how do they  a f f e c t  t h e  
usage of t h e  drug  p roduc t?  I n  each c a s e  we w i l l  cove r  how t h e  product  i s  
manufactured, a lways  r e l a t i n g  t h e  theo ry  t o  t h e  o p e r a t o r ' s  i n f l u e n c e  ove r  
t h e  end r e s u l t .  Subsequent s e s s i o n s  w i l l  cover equipment t y p e s  and 
p rocess ing  s t e p s  i n  g r e a t e r  d e t a i l .  

S t e r i l e  P roduc t s :  For t h e  s t e r i l e  p roduc t s  depar tment .  t h e r e  i s  a l a r g e  
amount of pure  t h e o r y  t o  cove r  b e f o r e  addres s ing  s p e c i f i c s  of ha t ch  
product ion .  For example, g e n e r a l  a s e p t i c  t echn ique  a l o n e  could  he t h e  
s u b j e c t  of s e v e r a l  modules. The procedures  of component p r e p a r a t i o n  and t h e  
need f o r  t h i s  p r o c e s s ,  v a r i o u s  methods of s t e r i l i z a t i o n  and why one would be 
chosen over  a n o t h e r  i n  a p a r t i c u l a r  c a s e ,  s p e c i f i c  a s e p t i c  t echn ique  i n  t h e  
compounding and f i l l i n g  o p e r a t i o n s  and t h e  need f o r  i n s p e c t i o n  a r e  o t h e r  
examples of g e n e r a l  t o p i c s  t o  be  handled. Again p roduc t ion  methods f o r  t h e  
d i f f e r e n t  s t e r i l e  product  fo rmula t ions  - i n j e c t i o n s ,  ophtha lmic  s o l u t i o n s ,  
o t i c  s o l u t i o n s ,  s t e r i l e  powders and p e l l e t s ,  e t c .  - a r e  a l s o  planned f o r  
f u t u r e  s e s s i o n s  as  w e l l  a s  p a r t i c u l a r  p roduc t ion  t echn iques  such  a s  
f i l t r a t i o n  and s t o p p e r i n g .  S ince  t echn ique  p l a y s  such  a c r i t i c a l  r o l e  i n  
t h e  s u c c e s s f u l  manufac ture  of a q u a l i t y  p a r e n t e r a l  p roduc t ,  a g r e a t e r  amount 
of emphasis w i l l  be p laced  on  t h e s e  t o p i c s  f o r  t h e  s t e r i l e  p roduc t s  
department t han  f o r  t h e  o t h e r  p roduc t ion  depar tments .  

Table t  Granu la t ion  and Compression: I n  t h e  t a b l e t  g r a n u l a t i o n  and 
compression a r e a  b a s i c  d e f i n i t i o n s  w i l l  be covered f i r s t :  What is a 
g r a n u l a t i o n ?  Why i s  mixing necessa ry?  Why i s  overmixing bad? Why i s  
l u b r i c a n t  added? S p e c i f i c  p rocess ing  t echn iques  w i l l  a l s o  be  reviewed and 
t h e  r easons  behind choos ing  one p rocess  over  ano the r  w i l l  be d i scussed .  
(For example, t h e  d i f f e r e n c e s  between a f l u i d  bed g r a n u l a t i o n / d r y i n g  
technique  and a sp ray  d ry ing  t echn ique  w i l l  be exp la ined . )  We w i l l  a l s o  
cover  how t h e  q u a l i t y  of t h e  g r a n u l a t i o n  d i r e c t l y  a f f e c t s  t h e  
c o m p r e s s i b i l i t y  of t h e  t a b l e t .  S ince  t h e  t a b l e t  g r a n u l a t i o n  and compressing 
depar tments  a r e  so  i n t e r r e l a t e d ,  t h e s e  two a r e a s  have been grouped t o g e t h e r  
f o r  p r e s e n t a t i o n  purpose i n  o r d e r  t o  f o s t e r  a g r e a t e r  s e n s e  of teamwork. 

Tab le t  Coat ing:  I n  t a b l e t  c o a t i n g  we w i l l  a l s o  beg in  wi th  b a s i c  
d e f i n i t i o n s :  Why i s  a t a b l e t  coa ted?  What a r e  t h e  d i f f e r e n t  t y p e s  of 
coa ted  t a b l e t s ?  Next w e  w i l l  d i s c u s s  t h e  purpose o f  each  type  of c o a t  
( a c a c i a  c o a t s ,  g r o s s  c o a t s ,  a c t i v e  c o a t s ,  suga r  c o a t s ,  c o l o r  c o a t s ,  b a r r i e r  
c o a t s ,  e t c . )  and cover  b a s i c  c o a t i n g  t echn ique ,  no t  j u s t  "how to"  b u t  a l s o  
"why". Fu tu re  s e s s i o n s  w i l l  cove r  Qua l i ty  Cont ro l  test  methods such  a s  
d i s i n t e g r a t i o n  and d i s s o l u t i o n ,  f o r  unders tanding  t h e  purpose  of t h e s e  t e s t s  
and t h e  way i n  which t h e  t e s t  r e s u l t s  a r e  r epor t ed  can  p rov ide  v a l u a b l e  
feedback f o r  t h e  o p e r a t o r  t o  sharpen  h i s  t echn iques .  S i m i l a r  t o  t h e  
p a r e n t e r a l  s e s s i o n s ,  t h e  " a r t  of coa t ing"  r e q u i r e s  no t  on ly  an  e x p l a n a t i o n  
of t h e  p h y s i c a l  raw m a t e r i a l s  and dosage forms, bu t  a l s o  e x t e n s i v e  coverage  
of t h e  t echn iques  of t a b l e t  c o a t i n g  a s  we l l .  
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The preceding paragraphs have discussed general examples of topics 
covered by the Pharmaceutical Professionalism series. This list is 
certainly not all inclusive. The key to each session is the relation of 
theory and principle to practice. Each session covers some form of 
operating technique, practice, o r  requirement and also covers the reasons 
behind the requirement o r  the instruction. It is this combination of theory 
and practice that allows this series to span the gap between the "whats" and 
the "whys" in pharmaceutical production. 

Benefits 

As the name implies, Pharmaceutical Professionalism provides a greater 
feeling of professionalism among our pharmaceutical operators. There are, 
however, a variety of other benefits to be derived from this program. As 
said before, Pharmaceutical Professionalism bridges the gap between GMP-type 
training, theoretical type training, and the "nuts and bolts" skills 
training being done by the buddy system on the shop floor. By explaining 
the reasons behind requirements, Pharmaceutical Professionalism training 
lessens the likelihood of shortcuts o r  modifications of procedures. It also 
insures that one consistent method is taught to each trainee, thereby 
eliminating the problem of varying interpretations by different "trainers" 
which has historically been one of the major drawbacks of the "buddy 
system". In situations where operator judgment is called for, such judgment 
is now likely to be better informed and more consistently applied. And 
looking to the future, Pharmaceutical Professionalism can be regarded as a 
precursor to technological retraining that will become more and more 
necessary as automation and computerization increase. When a process is 
automatic, there will be an even greater need for informed operator judgment 
and knowledge in monitoring such a process. 

Pharmaceutical Professionalism represents a significant trend in 
pharmaceutical industry training programs. It takes traditional skills 
training programs one step further, providing job enrichment and resulting 
in better, more well-informed operator compliance with the GMP Regulations 
and company requirements. It also represents the wave of the future - the 
first step toward greater employee knowledge and technological retraining. 

* * *  
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