
DRUG DEVELOPMENT COMMUNICATIOIS. 2 0 ) .  259-276 (1976) 

SORE RECENT ADVANCES I N  THE PACKAGlNG OF PHARMCEUTICALS ( I f )  

O.A.  Dam 

Fisons Limited Pharmaceutical Division 

I .  

11. 

111. 

IV. 

V.  

VI . 

INTRODUCTION 

PROOUCT FORfl AM0 O S A G E  PACKAGING RELATIONSHIPS 

A 

B Other unit dose forms. 

C Packs f o r  Intravenous Salutione. 

T h e  unit dose f o r n  for ear, eye and nasal preparations. 

0 Administration o f  atornised products. 

PACKAGING MATERIALS 

A Plast ics  Containers and F i l m s  

B Glass 

C t?etal 

PACKAGING TECHNOLOGY 

CONCLUSIONS 

REFERENCES. 

Part I of th is  paper wao publiohed in  Drug Development Communicationr , 
Vol.  XI. No. 2 

259 
Copyright 0 1976 hy Marcel Dekkcr. Inc All R&lr Resewed. Neither the work nor any pn may be reproduced 
or iranrmiticd in any furin or by any means. clcclroruc or mechmiul .  including photocopying. miaofdmin&. 
tnd recording. or by any informutionrtorapand reuierrlryrlom, rilhuul p e r m u o n  in wi l ing  from Ihc publnha. 

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



260 

I V  PACKAGING TECHNOLOGY 

DEAN 

The developmnt of phannsceutlcal formulations has to be closely 

linked with paChaglng technology as the successful marriage between product 

and pack requires sound knowledge o f  both. Therefore before the pack and 

the packaging operation can be considered certain basic information along 

the following lines must be considered. 

i l  Product deterioration - 
with particular 

reference to the 

primary drug 

substance(s). 

does it occur naturally or can it be 

restricted or prevented by exclusion o f  

light. oxygen. carbon dioxide, temperature 

changes or by packaging under an inert 

atmosphere? Is it sensitive to pH changes 

or certain ingredients when in contact with 

any packaging msterials 1.e. can pack be d 

means of maximising product shelf life? 

i i l  Specific Formulation 

Aspects i . e .  - possible loss  of volatile constituents, 

retention of preservatives, possible 

compatibility, absorption, with packaging 

materials etc requirements for sterility, 

and maintenance of sterility, low particulate 

contamination etc. 

iiil Product  - w i l l  i~ suffer  from mechanical damage or physical decerior- 

aclon f.e. separation, breakage etc. eicher during handling 
or once in che pack. 

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PACKAGING OF PHARNACEUTIUS. I1 

ivl Product form - size - weight/volume variat ions. 

261 

v )  Dosage and quanti ty - combined w i th  i v  t o  give pack quanti ty f o r  treatment. 

The product character ist ics then have t o  be combined w i th  aspects re la ted  

t o  the del ivery o r  administrat ion of the dose which i n  tu rn  may be closely 

associated w i th  user convenience, mdical-marketing factors which must 

ass is t  i n  conveying confidence i n  the product by the pack prorentat ion and 

the t o t a l  cost fac to r  o f  the pack. 

of the product, product(s1 and pack(s1 o r  packaging materials are then 

brought together i n  a series of  f e a s i b i l i t y  tests. This stage I s  essential 

f o r  both infonnation and the economical aspects o f  testing, pa r t i cu la r l y  

as the t h i r d  stage, formal s t a b i l i t y  teats w i th  tha f inal pack of choice 

becomes r e l a t i v e l y  cost ly i n  money and tinu I f  i t  1s onfy usod t o  establ ish 

tha t  a cer ta in  pack-product relat ionship is unsatisfactory. I n  depth 

test ing o f  tho pack under a range o f  conditions coIIIIonces a t  the f e a s i b i l i t y  

stage. However before actual contact is made w i th  the product cer ta in  basic 

information and checks must be carr ied out on the packaging moterials 1.0. 

Thus w i t h  t h i s  Mckground knowledge 

i) W r i t e  up a provisional speci f icat ion f o r  a l l  packaging moterials t o  be 

Involved i n  tests. These should include a c a p l e t e  mater ia l  breakdown 

i f  prac t ica l .  

iil Check that sanples match the speci f icat ion i n  terms of dimsnsions. 

construction, type o f  material - e i ther  ana ly t i ca l l y  check that materials 

are as declared or request a warranty c e r t i f i c a t e  o f  ware f r o m  suppl i r r .  

iiil I den t i f y  supplier, batch reference mater ia l  and most important put aside 

reference samples as a safeguard against any changes occurring a t  any 
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f u t u r e  stage ( whether author ised or otherwise) 60 t h a t  i t  can be 

i d e n t i f i e d  by comparative tes t i ng .  

DEAN 

i v l  I f  p l a s t i c ,  c a r r y  ou t  NF e x t r a c t i v e  t e s t s  i n c l u d i n g  checks on 

t o x i c i t y  and i r r i t a n c y .  

These i n i t i a l  stager a re  the bas is  f o r  any product-pack s t a b i l i t y  as one 

o f  the most prevalent  errors i n  tho past  was i n s u f f i c i e n t  knowledge 

on wha t  was being e i r ~ l o y e d  f o r  test ing.  He6ce an essen t ia l  f a c t o r  is 

t o  thoroughly 'know' w h a t  i s  being tested. When the product and pack 

a re  brought together  a t  t h i s  f e a s i b i l i t y  stage i t  is advisable t h a t  all 

operations are recorded i n  t e r n  o f  b o t h  good MnufaCtUr ing p r a c t i c e  

and q u a l i t y  assurance e.g. such f a c t o r s  as volume f i l l e d ,  cap torques, 

f i l l i n g  condi t ions ( temperature and MI,  heat sea l i ng  temperature/dwell/ 

pressure e t c  should a l l  fonn p a r t  of t h e  t e s t  records. Although i t  i s  

normal p r a c t i c e  t o  chal lenge the product/pack system t o  accelerated 

condi t ions which I s  use fu l  f o r  d e t e n i n i n g  reactions, migrat ion,  so rp t i on  

e tc  between product and pack. product d e t e r i o r a t i o n  may occur due t o  

the pack breaking down under condi t ions which i t  w i l l  never meet i n  

ac tua l  pract ice.  I t  i s  the re fo re  important e i t h e r  t o  l i m i t  t he  t e s t i n g  

t o  condi t ions which the  pack w i l l  withstand o r  recognise t h a t  undue stFesses 

uill be appl ied i f  packs are s tored a t  extremes o f  temperature and humidity 

f o r  P ro lwged  periods. 

around -21°C t o  as h igh  as BOOC. 

f o r  lengthy per iods can CausO dack deter1orat ion; thus i f  these are 

acceptable as reasonable maxima the  packs must be c r i t i c a l l y  rnonitorsd i c r  

Signs o f  de te r io ra t i on .  Re f r i ge ra t i on  cond i t i ons  (4OC1 genera l l y  prov ioe 

t h e  l eas t  change and can i n  most circumstances be considered a c o n t r o l  

Companies use var ious temperature ranges from 

I n  p r a c t i c e  even exposure t o  45' - SO'C 
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PAclucINC OF PUABMACEUTICALS. 11 263 

type condition. Product i n  sealed neutral  glass ampoules can be used as a 

peck control, but even t h i s  has l im i ta t i ons  due t o  the pack becoming a 

pressurised s y s t n  a t  higher tsmperaturos. 

I t  must be stressed that apparently accelerated conditions 

which are normally associated by a range of tsmperature increases. 

can occasionally act the othor way, pa r t i cu la r l y  i n  tho case of  soma 

packaging materials. 

o i l  Cream i n  an impact m d i f i e d  polystyrene j a r  f i t t e d  w i t h  a four s t a r t  

lug closur ing system, which was selected f o r  easing rmova l  by the mother 

when holding the baby. 

stress t o  four re la t i ve l y  me11 amas - unl ike a conventional oontinuous 

single s t a r t  screw thread which has a groator thread t o  thread contact area. 

This can lead t o  a stress cracking situation. Jars stored a t  4%. 2OoC, 

30% and 37% cracked a f t e r  2 months, 6 months and 9 months respectively 

a t  the lower temperatures but not a l l  a t  37% thus ind ica t ing  an acceleration 

a f fec t -as  tho temperatures decreased. It M a  therefore assuned tha t  the 

phenomenon was mainly physical rather than a physico-chmical timo/stress 

cracking e f fec t  i .0 .  tho polymer was under tho greatest stress a t  4% 

whereas a t  increased tenperatures the p las t i c  tended t o  becorn0 m1'8 f l e x i b l e  

and thereby the stress was relieved. 

The wr i t e r  can r e c a l l  a tes t  on a Zinc and Castor 

This type o f  closure concentrates the applied 

Extremes o f  hunidi ty can also create problemr. For example low 

and high RH can lead t o  delanination o f  paper based lmlnates.  

read i l y  Leads t o  a shower ef fec t  i f  a drop i n  t m w r a t u r e  occurs. 

Laminations, motel containers and closures are placed under pa r t i cu la r l y  

severe conditions i f  a condit ion approaching 37OC/95\ i s  employed. 

metal shelves or metal f l tments should not be used i n  tes t ing  area8 of 

h i g h  humidity, as t h i s  not only leads t o  corrosion. but poss$ble in te rac t ion  

wl th metal pack components 8.1. b imeta l l i c  corrosion o f  aluniniuItI f o i l .  

High Rn, 
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264 DEAN 

F i n a l l y  feu uorld wide  c o n d i t i o n s  ( e x c e p t  i n  c o n t r o l l e d  c i r c u m s t a n c e s  

have s ta t ic  t e m p e r a t u r e  and  FW conditions so t h e r e  i s  a f u r t h e r  c h o i c e  of 

e i t h e r  a c y c l i n g  c a b i n e t  ( 15°C/S0'i Rn 12 h o u r s  37'C/90% Rn 12 h o u r s  i s  

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

or c a r r y i n g  o u t  tests u n d e r  a c t u a l  f i e l d  t r i a l  l o c a t i o n s .  

t h e  f e a s i b i l ~ t y  stage tho choice h a s  u s u a l l y  t o  b e  r e s t r i c t e d  t o  s i m u l a t e d  

l a b o r a t o r y  c o n d i t i o n s  as  a pack choice f r e q u e n t l y  h a s  t o  b e  made i n  3-6 

months. Tests d u r i n g  t h i s  period s h o u l d  also c o v e r  e x p o s u r e  t o  l i g h t  and  

what is e x t r e m e l y  i m p o r t a n t ,  a s i m u l a t e d  i n  use test, as p r o d u c t s  have 

been known t o  change  d u r i n g  t h e  i n  use p e r i o d  or even  more l i k e l y ,  r e v e a l  

d e f i c i e n c e s  i n  t h e  pack. Once f eas ib i l i t y  s t u d i e s  have  e n a b l e d  t h e  f i n a l  

pack/product  t o  be chosen. f o r m a l  s t a b i l i t y  tests on  t h r e e  b a t c h e s  o f  

product  c a n  b e  propared .  These r e q u i r e  t h e  same detail  and  documenta t ion  

i n d i c a t e d  ear l ier  p l u s  s u f f i c i e n t  samples f o r  i n i t i a l  a n a l y t i c a l  tes ts  t o  

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

product  and  t h e  pack.  It i s  common p r a c t i c e  t o  store p r o d u c t / p a c k s  u n d e r  

a r a n g e  of c o n d i t i o n s  1.e. 4OC. lS°C, 2S°C. 3OoC,  37'C/30% RH. 37'/75% RH 

45OC e tc  b u t  o n l y  s e l e c t i v e l y  carry o u t  a n a l y s i s  on  c e r t a i n  c o n d i t i o n s  

( e.g.  4OC. 3OoC, 37OC. 75% RH). 

w h i c h  can  be checked  i f  changes  are found t o  o c c u r  a t  t h e  main c o n d i t i o n s  

and supplementary  data i s  r e q u i r e d .  

o n l y  be a n a l y s e d  up t o  12 months a s  t h e  l i k e l i h o o d  of pack d e t e r i o r a t i o n  

i s  c o n s i d e r a b l e  under  such  a c o n t i n u o u s l y  h i g h  c o n d i t i o n .  A n a l y s i s  i n t e r v a : s  

most used a r e  0 ,  3, 6 ,  9, 12, 18. 24, 36, 48 and 60 months. Although nany 

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

early S t a g e s  of t e s t i n g  e .g .  2 y e a r s  s h e l f  l i f e  based  on 6-12 months gooi: 

data a t  37OC t o  4S0C, f u r t h e r  l i f e  e x t e n s i o n  m a y  have t o  be proved  by sEoraya  

a t  i d e n t i f i e d  t e m p e r a t u r e s  o v e r  t h e  f u l l  p e r i o d .  There  i s  a l s o  a suggestion 

Howsver a t  

The o t h e r  c o n d i t i o n s  are used a s  reserves 

The 4 5 O C  c o n d i t i o n  would normal ly  

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PACKAGING OF PHARUCEUTICUS. I1 265 

th8t  un f i l l ed  packs should be stored alongside t h e  f i l l e d  product-packs 

so that  any changes i n  the pack can be more cloaely monitored. 

attempts t o  standardise storage recumnendations on labels and cartons 

i t  is important that  temperatures used f o r  storage tes ts  bear close 

resemblance t o  these conditions. I t  is  also important that  a l l  storage 

points are checked and recorded on a da i l y  b ~ i s  and that i f  cabinets o r  

rooms f a i l ,  these are covered by a ' f a i l  safe' procedure. This may 

e i the r  consist o f  an alarm systen coupled t o  company security or the 

automatic shut down o f  heat or steam should these give r i s e  t o  temperature 

ar RH increases i n  a f a i l u r e  situation. The f a i l u r e  of storage areas 

at a two year s t a b i l i t y  stage m y  prevent shel f  l i f e  extension, prove 

cos t ly  on r e c a l l  duo t o  short expiry dater and i n  terms o f  repaat 

s t a b i l i t y  tests. 

With 

Formal s t a b i l i t y  tes ts  are becoming increasingly mom expensive 

i n  terms o f  analyt ical,  microbiological end toxicdlogical  testing. 

Progremnes must be e f fec t i ve ly  drawn up p r i o r  t o  i n i t i a t i n g  any test .  

Although computerisation can considerably assist, thorough invest igat ion 

i n t o  the accuracy. sens i t i v i t y  and reproducabil i ty o f  ana ly t i ca l  methods 

is essent ia l  before a f o m l  s t a b i l i t y  p r o g r a m  i s  comnsnced. This applies 

t o  both packaging and product. 

I t  can therefore be concluded tha t  packaging technology has t o  mslntain 

close COOrd i~ t iOn w i th  product fonnulat ion and those responsible f o r  any 

s t a b i l i t y  p rograms,  i r respect ive o f  whether a f e a s i b i l i t y  or formal type 

tes t  i n  involved. 

t es t  i t  is  important that  pack examination is  carr ied out both before and 

a f te r  the product i s  extracted f o r  analysis. 

A t  every stage when a packed product Is removed from D
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I t  is on ly  by adopting such procedures t h a t  f u l l  confidence i n  the  

marriage c f  a product and pack can be successfu l ly  estab l ished t o  

the s a t i s f a c t i o n  o f  a l l  concerned. Good t o m  work is essen t ia l .  

DEAN 

V CONCLUSION 

The packaging o f  phdlmdCeutiCdlS remains r e l a t i v e l y  conservative, 

and the re fo re  many o f  t he  modern t rends aeon i n  the packdging o f  o ther  

items are on ly  adopted once they becam w e l l  estab l ished elsewhero. 

SpeCidliSed packaging, which is r e s t r i c t e d  t o  the  pharmaceutical i n d u s t r y  

is not on ly  slow t o  develop but tends t o  be dSSOCiated e i t h e r  w i t h  new 

or improved modes o f  admin i s t ra t i on  o r  such t rends as the  u n i t  dose form. 

The t i t l e  o f  t h i s  paper has been d e l i b e r a t e l y  r e s t r i c t e d  t o  very broad 

issues from which can grow a f u l l e r  knowledge o f  r e l a t i o n s h i p s  between 

product and pack. V i r t u a l l y  any o f  the general examples g iven can be 

expanded t o  a t o p i c  i n  i t s e l f .  Although a l i b e r a l  set  o f  references a re  

included the author has so f a r  mainly drawn on h i s  own experience, which 

r e s u l t s  from some t h i r t y  years serv ing various aspects o f  the pharmaceutical 

indust ry .  

excluded as so much has been sa id  on t h i s  emotional subject i n  the  past f e w  

years tha t  i t  appears wise t o  l e t  the dust s e t t l e  u n t i l  a f u l l  p i c t u r e  emerges. 

The subject o f  c h i l d  r e s i s t a n t  packaging has been d e l i b e r a t e l y  

The r e l a t i o n s h i p  o f  packaging t o  the conservation o f  the wor ld 's  n a t u r a l  

resources Inc lud ing  energy suppl ies w i l l  have t o  be taken i n t o  account 

i n  the fu ture.  

w i l l  have t o  be considered as p a r t  o f  the t o t a l  packaging concept. 

However t h i s  again is b e t t e r  dea l t  w i t h  as a separate subject .  

Factors  such as p o l l u t i o n  disposal. r e c y c l i n g  and reuse 

F i n a l l y  packaging can on ly  be e f f e c t i v e  i f  the t o t a l  system, o f  

which i t  I s  Part, is proper l y  s p e c i f i e d  and monitored. This means t h a t  

the product. pack and the  means by which the product i s  manufactured 
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PACKAGING OF PHAltMhCEUTIW. I1 267 

and packed must a l l  be adequately specif ied and subject t o  good 

manufacturing pract ice and qua l i t y  assurance. 

mater ia ls o r  the process must bo made without f u l l  assessment t o  confirm 

that  the product s t a b i l i t y  p r o f i l e  has not been altered. Although the 

ultimate success o f  a product is p r h r i l y  re la ted  t o  i t s  eff icacy, 

packaging provides an essential r o l e  i n  terns OF confidence which is 

re la ted  t o  presentation, protection, i d e n t i f i c a t i o n  and convenience. 

Any user complaints which ariae arE a f i n a l  mans o f  assessing product 

pack success provided they are judged i n  the l i g h t  o f  overa l l  sales. 

No change t o  e i ther  the 

I am par t i cu la r l y  indebted t o  tlr. P.L. Corby f o r  h i s  aaristance 

i n  producing t h i s  paper. 
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