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ABSTRACT 

The theme of t h i s  presentat ion i s  based on the premise tha t ,  des- 

p i t e  the existence o f  d i f f e rences  i n  s p e c i f i c  s t a b i l i t y  t e s t i n g  proto-  

co l s  between d i f f e r e n t  types o f  products o f  the same manufacturer and 

between s i m i l a r  products o f  d i f f e r e n t  manufacturers, i t  i s  poss ib le  t o  

genera l ize somewhat and t o  i d e n t i f y  elements common t o  any s t a b i l i t y  

t e s t i n g  program. I n  terms o f  s t a b i l i t y  t es t i ng ,  a drug product may be 

viewed as passing through a se r ies  o f  d i s t i n c t ,  i d e n t i f i a b l e  stages i n  

i t s  development, which represents a progression o f  s t a b i l i t y  t e s t i n g  

w i t h  product maturat ion.  Wi th in  t h i s  progression, a range o f  t e s t i n g  

protocols,  methods and mathematical models may be u t i l i z e d  w i t h  each 

successive program designed t o  augment the data base of the product  and 

thereby strengthen and expand the conclusions reached dur ing each pre- 

ceding phase. D i f f e r i n g  types and amounts o f  i n fo rma t ion  are sought a t  

each stage which are impor tant  t o  the assignment o f  an e x p i r a t i o n  date, 

thus g i v i n g  r i s e  t o  widely d i f f e r i n g  concerns and ob jec t i ves  f o r  each 

phase o f  the o v e r a l l  s t a b i l i t y  t e s t i n g  program. 
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1414 DUKES 

INTRODUCTION 

I t  i s  widely agreed by both pharmaceutical companies and government 

agencies t h a t  s t a b i l i t y  t e s t i n g  i s  a necessary and v a l i d  means t o  he lp 

assure t h a t  a product w i l l  maintain i t s  i n t e g r i t y  dur ing i t s  assigned 

s h e l f  l i f e .  Also widely accepted i s  the r e a l i t y  o f  the existence o f  

d i f f e rences  i n  spec i f i c  s t a b i l i t y  t e s t i n g  p ro toco ls  between d i f f e r e n t  

types o f  products o f  the same manufacturer and between s i m i l a r  products 

o f  d i f f e r e n t  manufacturers. I t  would be f u t i l e  t o  at tempt t o  propose a 

simple, un iversa l  s t a b i l i t y  t e s t i n g  r u l e  o r  formula which could be 

expected t o  reasonably assure the i n t e g r i t y  o f  every product o f  every 

pharmaceutical manufacturer. I n  fac t ,  w i t h i n  The Upjohn Company, wide ly  

d i f f e r i n g  concerns a r i s e  w i t h  respect t o  s t a b i l i t y  t e s t i n g  as a proposed 

new product matures i n t o  an establ ished marketed e n t i t y .  

While a number o f  f ac to rs  m y  in f l uence  the determinat ion o f  an 

exp i r y  date f o r  a given product, t h i s  discussion w i l l  be conf ined t o  

t e s t i n g  designed t o  determine the chemical and phys ica l  p roper t i es  

c r i t i c a l  t o  the s t a b i l i t y  o f  the product w i t h  the assumption t h a t  one o r  

a combination o f  these i s  the l i m i t i n g  fac to r .  Although much o f  the 

discussion may be app l i cab le  t o  the t e s t i n g  and da t i ng  o f  non-prescrip- 

t i o n  products, i t  w i l l  be conf ined t o  p r e s c r i p t i o n  products which pro- 

gress from i n v e s t i g a t i o n a l  new drug (IND) status,  through the new drug 

a p p l i c a t i o n  (NDA) stage and on t o  marketing. 

The theme o f  t h i s  chapter i s  based on the premise t h a t  despi te  the 

d i f f e rences  i n  s p e c i f i c  s t a b i l i t y  t e s t i n g  p ro toco ls  between products and 

manufacturers, there a r e  elements which are common t o  any s t a b i l i t y  

t e s t i n g  program. These elements may be categor ized i n t o  f o u r  sets of 

a c t i v i t i e s :  p r o f i l e  studies,  assessment o f  s t a b i l i t y ,  conf i rmat ion and 

expansion o f  s t a b i l i t y  data base and p e r i o d i c  reassessment o f  conclu- 
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STABILITY PROGRAMS 1415 

sions. The r e l a t i o n s h i p  o f  these a c t i v i t i e s  t o  an on-going s t a b i l i t y  

program w i l l  be i l l u s t r a t e d  by a desc r ip t i on  o f  the program i n  use a t  

The Upjohn Company. 

The f i r s t  s e t  o f  s t a b i l i t y - r e l a t e d  a c t i v i t i e s  i n  the development o f  

a new a c t i v e  i n g r e d i e n t  i n t o  a marketed product genera l ly  i nvo l ves  the 

p r o f i l i n g  o f  i t s  phys ica l  and chemical p roper t i es .  Th is  i s  fo l lowed by 

a pe r iod  i n  which the s t a b i l i t y  o f  the bulk  a c t i v e  i n g r e d i e n t  and i t s  

associated formulat ions i s  assessed and an exp i r y  date establ ished.  

Subsequent t o  t h i s  assessment phase, s t a b i l i t y  s tud ies are i n i t i a t e d  and 

cont inued t o  conf i rm and expand the r e s u l t s  o f  the preceding studies.  

F i n a l l y ,  the l a s t  phase i s  one i n  which the s t a b i l i t y  o f  the marketed 

product i s p e r i  odi  ca 1 1 y reds ses sed . 
Thus, the development o f  a new a c t i v e  i n g r e d i e n t  i n t o  a marketed 

product may be viewed as a progression o f  s t a b i l i t y  t e s t i n g  w i t h  product  

maturat ion.  While the emphasis o f  the discussion t o  fo l l ow  i s  on the 

s t a b i l i t y  program f o r  formulat ion studies,  i t  i s  impor tant  t o  p lace 

these a c t i v i t i e s  i n  the context  o f  an ove ra l l ,  i n t e g r a t e d  s t a b i l i t y  

program f o r  new product development. Wi th in  t h i s  progression from 

p r o f i l e  t o  assessment through conf i rmat ion and expansion and f i n a l l y  t o  

p e r i o d i c  reassessment o f  product s t a b i l i t y ,  a range o f  t e s t i n g  proto-  

co ls ,  methods and mathematical models may be u t i l i z e d ,  w i t h  each succes- 

s i ve  phase designed t o  augment the data base o f  the product and thereby 

strengthen and expand the conclusions reached dur ing each preceding 

phase. D i f f e r i n g  types and amounts o f  i n fo rma t ion  are sought a t  each 

stage which are impor tant  t o  the  assignment o f  an exp i r y  date, thus 

g i v i n g  r i s e  t o  widely d i f f e r i n g  concerns and ob jec t i ves  f o r  each phase 

o f  the o v e r a l l  s tab i  li t y  t e s t i n g  program. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1416 DUKES 

STABILITY PROGRAM BY PHASES 

Four phases o f  s t a b i l i t y - r e l a t e d  developmental a c t i v i t y  may be 

i d e n t i f i e d  and r e l a t e d  t o  the progress o f  a new, a c t i v e  i n g r e d i e n t  from 

I N D  s ta tus through the NDA and on t o  marketing. 

NEW A C T I V E  INGREDIENT STAGE 

This represents the time from discovery o f  poss ib le  therapeut ic  

usefulness o f  a new drug substance through the time o f  f i l i n g  o f  an 

I N D .  The ob jec t i ves  o f  t h i s  stage are the fo l l ow ing :  (1) t o  p r o f i l e  

the chemical and phys ica l  p roper t i es  o f  the a c t i v e  i ng red ien t  t o  deter-  

mine fac to rs  promoting degradation, (2) t o  i d e n t i f y  probable routes o f  

degradation and any degradat ion products which r e s u l t ,  and ( 3 )  t o  devel- 

op an assay Which i s  s p e c i f i c  f o r  the a c t i v e  i n g r e d i e n t  i n  the presence 

o f  process i m p u r i t i e s  and degradation products. The p r o f i l e  o f  proper- 

t i e s  should inc lude such in fo rma t ion  as s o l u b i l i t y  i n  var ious solvents,  

c r y s t a l  form(s) , st ructure,  spect ra l  features and hygroscopic i ty .  I n  

order  t o  i d e n t i f y  probable routes o f  degradation, the a c t i v e  i n g r e d i e n t  

should be subjected t o  condi t ions o f  s t ress,  such as heat, l i g h t  and 

moisture. Degradation products which are formed dur ing these s tud ies 

should be i d e n t i f i e d  and an assay s p e c i f i c  f o r  the a c t i v e  i n g r e d i e n t  i n  

the presence o f  process i m p u r i t i e s  and degradation products developed. 

A t  t h i s  po int ,  long term s t a b i l i t y  s tud ies o f  the a c t i v e  i n g r e d i e n t  

under expected product ion storage condi t ions ( i  .e. , room temperature o r  

r e f r i g e r a t e d  cond i t i ons )  may begin. I n  many cases, the assay developed 

a t  t h i s  stage f o r  the bu lk  drug i s  l a t e r  adapted f o r  the q u a n t i t a t i o n  o f  

the a c t i v e  i ng red ien t  i n  var ious experimental formulat ions i n  the prod- 

u c t  candidate stage. I n  addi t ion,  i n fo rma t ion  gained from the study o f  

the a c t i v e  i ng red ien t  c o n s t i t u t e s  the f i r s t  p o r t i o n  o f  k i n e t i c  data 

which may u l t i m a t e l y  be important i n  assessing a product 's  s h e l f  l i f e .  
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STABILITY PROGRAMS 1417 

PRODUCT CANDIDATE STAGE 

This  covers roughly the pe r iod  from I N D  f i l i n g  through NDA submis- 

s ion and approval. The emphasis i n  t h i s  phase s h i f t s  from p r o f i l i n g  the 

phys ica l  and chemical p roper t i es  of the bulk  a c t i v e  i n g r e d i e n t  t o  the 

assessment o f  the s t a b i l i t y  of both the bulk drug and i t s  associated 

dosage forms as they are developed. Ear ly  i n  t h i s  stage, a d d i t i o n a l  

s tud ies s p e c i f i c  t o  the type of formulat ion chosen are conducted on the 

bulk drug to  complete the p r o f i l e  o f  i t s  phys ica l  and chemical proper-  

t i e s .  The e f f e c t s  o f  pH upon s o l u t i o n  s t a b i l i t y * ,  f o r  example, would be 

c r i t i c a l  i f  the a c t i v e  i n g r e d i e n t  were t o  be formulated as an aqueous 

s o l u t i o n  o r  as a r e c o n s t i t u t a b l e  so lu t i on .  I f  the product i s  t o  be 

formulated as a suspension, s tud ies t o  determine changes i n  p a r t i c l e  

s l ze  w i t h  changes i n  temperature o r  over time would be very use fu l .  A 

knowledge o f  the var ious Crysta l  forms i n  which the a c t i v e  i n g r e d i e n t  

can e x i s t  and the s o l u b i l i t i e s  o f  each could prove very impor tant  t o  the 

d i s s o l u t i o n  p roper t i es  o f  t a b l e t s  o r  the b i o a v a i l a b i l i t y  o f  o r a l  suspen- 

sions*. 

The ob jec t i ves  o f  t h i s  stage o f  product  development are three- 

f o l d .  The f i r s t  i s  t o  assess the s t a b i l i t y  c h a r a c t e r i s t i c s  of the 

se lected fo rmu la t i on  f o r  the purposes o f  i d e n t i f y i n g  s t a b i l i t y - l i m l  t i n g  

factors  and d e f i n i n g  optimum storage condi t ions.  The degradat ion path- 

ways i n  the se lected formulat ion are confirmed i n  t h i s  phase and the 

accuracy and s p e c i f i c i t y  o f  the potency assay are va l idated.  The t h i r d  

o b j e c t i v e  i nvo l ves  determinat ion of the s h e l f  l i f e  f o r  the se lected 

formulat ion i n  the conta iner /c losure system i n  which i t  i s  t o  be mar- 

keted. 

I n  order t o  s e l e c t  the optimum formulat ion,  a three-phase screening 

program i s  u t i l i z e d .  The f i r s t  phase invo lves  t e s t i n g  several  t r i a l  
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1418 DUKES 

formulat ions under accelerated cond i t i ons  and evaluat ing each on the 

bas i s  of phys ica l  f ac to rs .  For example, a compressed t a b l e t  may be 

subjected t o  s t rong l i g h t  t o  determine i f  fad ing  o r  d i s c o l o r a t i o n  oc- 

curs' and to cond i t i ons  o f  heat and e levated humidi ty t o  t e s t  f o r  any 

tendency t o  harden o r  sof ten.  A suspension may be subjected t o  f reez ing  

t o  determine the e f f e c t  on i t s  suspendabi l i ty  wh i l e  a s o l u t i o n  may be 

subjected t o  r e f  r i  gerated condi ti ons t o  ensure t h a t  p rec i  p i  t a t e s  are n o t  

formed. Ointments and creams may be subjected t o  h igh temperatures t o  

determine the r e l a t i v e  tendency toward separation. 

EXPERIMENTAL FORMULATION SCREENING 

The second phase invo lves  screening the experimental formulat ions 

f o r  chemical s t a b i l i t y .  U t i l i z i n g  the assay f o r  the bulk  drug from the  

prev ious stage, an assay i s  developed f o r  the most promising formula- 

t i ons .  S p e c i f i c i t y  may be determined by s p i k l n g  the assay p repara t i on  

w i t h  l i k e  compounds o r  au then t i c  samples o f  bu lk  drug degradat ion prod- 

ucts .  

Extensive use i s  made o f  h igh temperature and h igh humidi ty condi- 

t i o n ~ ~ .  For example, the experimental formulat ions may be s to red  a t  

4O", 47', 56" and 70°C and assayed f o r  potency a t  several i n t e r v a l s .  I f  

there does n o t  appear t o  be a change i n  the mechanism o f  the degradat ion 

react ion,  Arrhenius p l o t s  may be u t i l i z e d  t o  ca l cu la te  energies o f  

a c t i v a t i o n  and the s h e l f  l i f e  o f  the proposed formulat ions a t  o the r  

temperatures may be estimated. Regression analyses are a l s o  performed 

t o  prov ide a crude est lmate o f  the s h e l f  l i f e  o f  each formulat ion.  The 

s h e l f  l i v e s  est imated from the use o f  the Arrhenius p l o t s  and the re- 

gression analyses are used t o  compare the formulat fons t o  each o t h e r  i n  

order  t o  determine the one which i s  most stable.  The data f o r  the 
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STABILITY PROGRAMS 1419 

selected formulat ion are a l s o  usefu l  i n  p rov id ing  the f i r s t  i n d i c a t i o n s  

o f  a s u i t a b l e  storage cond i t i on  f o r  the f i n i s h e d  product. 

Those formulat ions which have surv ived both the phys ica l  and chemi- 

c a l  screens and f o r  which b i o a v a i l a b i l i t y  may be a concern a re  then 

subjected t o  f u r t h e r  screening which invo lves both d i s s o l u t i o n  t e s t i n g  

and animal studies.  Assay development work i s  performed t o  ensure t h a t  

an adequate method f o r  de tec t i on  o f  the a c t i v e  i n g r e d i e n t  and decomposi- 

t i o n  products are ava i l ab le .  As i n  the chemical screen, extens ive use 

i s  made o f  h igh temperature and humidi ty cond i t i ons  t o  determine the 

r e l a t i v e  s e n s i t i v i t y  o f  the b i o a v a i l a b i l i t y  o f  the formulat ions t o  

s t ress.  

On the completion o f  these p o r t i o n s  o f  the screening phase, the 

optimum formulat ion i s  selected. The assay f o r  the a c t i v e  i n g r e d i e n t  i s  

then c a r e f u l l y  v a l i d a t e d  and k i n e t i c  s tud ies  are conducted t o  v e r i f y  i t s  

degradation pathway, i d e n t i f y i n g  any p rev ious l y  undetected degradat ion 

products. 

CONTAI  NER/CLOSURE SYSTEM SELECTION 

The l a s t  component o f  the screening phase involves s tudy ing the 

se lected fo rmu la t i  on i n  several  d i f f e r e n t  conta iner /c losure systems. 

Condi t ions o f  e levated temperature and humidi ty are used t o  determine 

the s t a b i l i t y  c h a r a c t e r i s t i c s  o f  the formulat ion i n  the var ious conta in-  

e r / c losu re  systems. Some types o f  conta iners may already have been 

excluded due t o  data obtained i n  the prev ious p o r t i o n s  o f  the screening 

phase. For example, a c l e a r  f l i n t  g lass b o t t l e  would n o t  be considered 

f o r  a t a b l e t  which i s  known t o  d i s c o l o r  on exposure t o  l i g h t .  Tes t  and 

assay data are obtained and regression analyses are used where a p p l i -  

cable t o  ob ta in  crude est imates o f  s h e l f  l i f e  f o r  comparison purposes. 
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1420 DUKES 

I n  many cases, phys ica l  f a c t o r s  w i l l  r u l e  o u t  c e r t a i n  conta iner /c losure 

systems. For example, the use o f  bar ium-containing g lass f o r  a s o l u t i o n  

o f  a s u l f a t e  s a l t  o f  an a c t i v e  i n g r e d i e n t  would be l i k e l y  t o  su f fe r  from 

problems o f  p a r t c u l a t e  format ion problems. Moisture permeation may 

cause t a b l e t  sof ten ing i n  v i n y l  b l i s t e r s 4  and i n c o m p a t i b i l i t y  between a 

s o l u t i o n  or  suspension and a rubber stopper may r e s u l t  i n  e i t h e r  d i s c o l -  

o r a t i o n  o f  the s o l u t i o n  o r  the stopper or  the format ion o f  p a r t i c u -  

l a tes .  Any packages which are found t o  adversely e f f e c t  product  s t a b i l -  

i t y  are el iminated. 

LONG TERM STABILITY STUDIES 

Once the formulat ion and conta iner /c losure systems are chosen, the 

s t a b i l i t y  studies t o  be conducted over a longer term (one t o  two years 

o r  more) may be defined. Thei r  purpose i s  t o  def ine optimum storage 

condi t ions,  i d e n t i f y  s t a b i l i t y  l i m i t i n g  f a c t o r s  f o r  these storage condi- 

t i o n s  and determine a s h e l f  l i f e  f o r  the product i n  each o f  the contain- 

e r / c losu re  systems i n  whicn i t  i s  t o  be marketed. These s tud ies prov ide 

the  data submitted i n  the NDA (or  A n t i b i o t i c  App l i ca t i on )  which are 

d i r e c t l y  support ive o f  the proposed e x p i r y  dat ing.  

I n  general, a t  l e a s t  three t o  f i v e  l o t s  of the proposed fo rmu la t i on  

are placed on t e s t  i n  the se lected conta iner /c losure system(s1 t o  be 

marketed and are s tud ied under condi t ions consf s t e n t  w i t h  the proposed 

product l abe l i ng .  These l o t s  are usua l l y  produced i n  product ion-scale 

equipment. When stored a t  proposed labe l  storage condi t ions,  they are 

tes ted  and assayed q u a r t e r l y  dur ing the f i r s t  year, semi-annually i n  the 

second year and annual ly t he rea f te r .  The higher densi ty o f  data gath- 

ered i n  the f i r s t  two years gives t ime ly  assurance t h a t  the conclusions 

about product s t a b i l i t y  from e a r l i e r  s tud ies are confirmed and expanded. 
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By the time an NDA i s  f i l e d ,  the proposed exp i r y  da t i ng  o f  the 

product i s  backed by the s t a b i l i t y  data gathered up t o  t h i s  p o i n t  which 

inc ludes the fo l l ow ing :  

1. bulk drug s tud ies  

2. pre-formul a t i  on s tud ies 

3 .  

4. s tud ies o f  the se lected formulat ion i n  the se lected con ta ine r / c lo -  

sure system(s) s tored under the proposed l a b e l  storage condi t ions.  

s tud ies o f  the var ious conta iner /c losure systems 

I n  the optimum case, by the time o f  expected NDA approval, the 

assigned exp i r y  da t i ng  i s  supported b) a f u l l  data base as w e l l  as a 

good deal o f  s t a b i l i t y  experience and the length o f  the assigned s h e l f  

l i f e  i s  l ess  than o r  equal t o  the number o f  months o f  s t a b i l i t y  data a t  

l a b e l  storage cond i t i ons  i n  which the var ious product parameters re-  

mained w i t h i n  the proposed product s p e c i f i c a t i o n s .  I n  such a case, 

there i s  no need t o  r e l y  on any k i n e t i c  models or  assumptions and the 

v a l i d i t y  o f  one data manipulat ion method r e l a t i v e  t o  another i s  r e a l l y  

unimportant. P a r t i c u r l y  important i s  the confidence t h a t  the product 

w i l l  meet s p e c i f i c a t i o n s  f o r  parameters which are n o t  e a s i l y  p r e d i c t a b l e  

from t e s t i n g  conducted under accelerated condi t ions,  such as d i s s o l u t i o n  

behavior. 

NEW PRODUCT STAGE 

A t  the time o f  NDA approval and i n i t i a l  marketing, development 

en te rs  the New Product Stage dur ing which concern s h i f t s  from assessment 

o f  s t a b i l i t y  c h a r a c t e r i s t i c s  and assignment o f  an exp i r y  data t o  one o f  

conf i rmat ion and expansion o f  the s t a b i l i t y  data base. I n  t h i s  stage, 

Which covers the f i r s t  several l o t s  o f  f u l l - s c a l e  product ion f o r  market- 
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1422 DUKES 

i n g  and usual ly  l a s t s  f o r  one year a f t e r  market i n t roduc t i on ,  the s tu-  

d ies  i n i t i a t e d  dur ing the Product Candidate Stage are continued and, i n  

general, a t  l e a s t  three product ion l o t s  are placed on s t a b i l i t y .  The 

frequency o f  t e s t i n g  i s  based on the assigned product s h e l f  l i f e .  I f  

the she l f  l i f e  i s  l ess  than 24 months, t e s t s  and assays a re  run every 

s i x  months f o r  the f i r s t  two years and annual ly t he rea f te r .  I f  the 

s h e l f  l i f e  i s  24 months o r  greater, t e s t s  and assays are run  annual ly.  

Repl icate assays are run a t  ea r l y  i n t e r v a l s  t o  a l l ow  e a r l y  warning o f  

any product problems. 

Regression analyses are performed p e r i o d i c a l l y  on t e s t  or  assay 

data and the time i t  would take f o r  impor tant  p roper t i es  t o  reach prod- 

u c t  s p e c i f i c a t i o n  l i m i t s  i s  est imated from the regression l i n e s .  These 

est imated s h e l f  l i v e s  are used t o  conf i rm the s h e l f  l i f e  o f  the product  

which was determined dur ing the Product Candidate State o r  t o  a c t  as an 

e a r l y  warning mechanism t h a t  the s h e l f  l i f e  may have changed. When 

warranted, any u l t i m a t e  rev i s ions  o f  the s h e l f  l i f e  f o r  the product are 

supported by a f u l l  data base. 

ESTABLISHED PKODUCT STAGE 

During the Establ ished Product Stage, which inc ludes the time 

pe r iod  covered by a l l  o the r  manufacture o f  the product, concern again 

s h i f t s .  A t  t h i s  po int ,  a comprehensive data base i s  i n  p lace and the 

o b j e c t i v e  becomes one o f  p e r i o d i c a l l y  reassessing the s t a b i l i t y  o f  each 

product. 

Because much s t a b i l i t y  data has been generated on the product 

dur ing the preceding stages, genera l ly  l e s s  data per product i s  requ i red  

i n  any given time span dur ing t h i s  con t inua t ion  o f  the s t a b i l i t y  t e s t i n g  

program. For example, f o r  Product X w i t h  i t s  18-month s h e l f  l i f e ,  two 
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l o t s  per year per dosage st rength would be added i n  the Establ ished 

Product Stage. Product Y w i t h  i t s  48-month da t i ng  would have one l o t  

per dosage st rength added annually. The assay i n t e r v a l s  and number o f  

r e p l i c a t e s  per i n t e r v a l  f o r  Product X would be i d e n t i c a l  t o  t h a t  i n  the 

New Product Stage, wh i l e  Product Y, a more s tab le  e n t i t y ,  would be 

tes ted  on a reduced scale. The l o t s  would be r o t a t e d  among the marketed 

packages. Members o f  product f a m i l i e s  having d i f f e r e n t  dosage forms are 

considered t o  be separate e n t i t i e s  and each member i s  t r e a t e d  as a 

separate, d i s t i n c t  product. As i n  previous stages, assay data are 

c o l l e c t e d  and regression analyses are performed f requen t l y  as a diagnos- 

t i c  t o o l  t o  warn o f  changes i n  she l f  l i f e .  

I t  should be borne i n  mind t h a t  the above discussion r e f l e c t s  the 

s t a b i l i t y  t e s t i n g  procedures as they have evolved over the years a t  The 

Upjohn Company; they w i l l  undoubtedly be r e f i n e d  and improved i n  years 

t o  come. However, i t  i s  hoped t h a t  the above discussion has succeeded 

i n  s t i m u l a t i n g  some thoughts regarding the elements common t o  a l l  sta- 

b i l i t y  t e s t i n g  programs. I n  p a r t i c u l a r ,  wh i l e  the f i n e r  d e t a i l s  o f  

s t a b i l i t y  t e s t i n g  programs may d i f f e r ,  the concept o f  a progression o f  

s t a b i l i t y  t e s t i n g  w i t h  product maturat ion - a system guaranteeing a 

c e r t a i n  c o n t i n u i t y  of data augmentation - should be app l i cab le  t o  any 

s t a b i  1 i t y  program. 
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