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A B S T R A C T  

T h e  d e s i g n  a n d  t h e  o p e r a t i o n  o f  

a C e n t r a l  D i s p e n s a r y ,  t h e  s e l e c t i o n  

o f  w e i g h i n g  e q u i p m e n t ,  t h e  m e t h o d s  

of c l a s s i f i c a t i o n  of r a w  m a t e r i a l s  

t o  e n s u r e  m a t e r i a l  s t a b i l i t y  a n d  

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

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

m e e t i n g  c u r r e n t  G o o d  M a n u f a c t u r i n g  

P r a c t i c e  a r e  d i s c u s s e d .  

2 7 5  
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INTRODUCTION 

POPE 

I n  o r d e r  t o  e n s u r e  f i n a l  p r o d u c t  q u a l i t y  i n  any  

pha rmaceu t i ca l  p r o c e s s ,  q u a l i t y  m u s t  b e  f a b r i c a t e d  i n t o  a 

p r o d u c t  d u r i n g  each  s t e p  i n  manufac ture .  Q u a l i t y  of t h e  

f i n i s h e d  f o r m u l a t i o n  as de te rmined  by d e f i n e d  f i n i s h e d  

p r o d u c t  q u a l i t y  c o n t r o l  tests c a n n o t  be used  a s  t h e  sole 

d e f i n i t i v e  c r i t e r i a  upon which b a t c h  release i s  r e g u l a t e d  

One s t e p  i n  t h e  many p r o c e s s e s  i n  manufac tu re  of a 

dosage  form i s  t h e  weighing  and measur ing  of i n g r e d i e n t s .  

T h i s  major  p r o c e s s  i n  t h e  scheme of manufac tu re  shou ld  be  

f i n i t e l y  c o n t r o l l e d  (a S tanda rd  O p e r a t i n g  P rocedure  

w r i t t e n )  so t h a t  t h e  c o r r e c t  r a w  mater ia l ,  handled  i n  t h e  

c o r r e c t  manner,  w i l l  be  used  i n  i t s  c o r r e c t  p r o p o r t i o n s  i n  

t h e  c o r r e c t  f o r m u l a t i o n .  

I n  a d d i t i o n  t o  b u i l d i n g  p r o d u c t  q u a l i t y  i n t o  t h e  

p r o d u c t ,  t h e  p r o p e r l y  r u n  and des igned  d i s p e n s a r y  shou ld  

a l s o  p r o v i d e  p r o t e c t i o n  and s a f e  h a n d l i n g  methods t o  

o p e r a t o r s .  Nost p h a r m a c e u t i c a l s  are p o t e n t  d r u g s  w i t h  

d e f i n e d  t h e r a p e u t i c  a c t i v i t y  and a d v e r s e  s i d e  e f f e c t s .  

P roduc t  q u a l i t y  mora le  i s  d i f f i c u l t  t o  m a i n t a i n  i f  t h e  

s a f e t y  of t h e  o p e r a t o r  i s  n o t  c a r e d  f o r  i n  t h e  

d i s p e n s a r y ,  p r o d u c t i o n  area and q u a l i t y  c o n t r o l  

l a b o r a t o r i e s  where exposure  i s  maximal. 
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The nodern  t r e n d  t o  weighing or  measur ing  f o r m u l a t i o n  

i n g r e d i e n t s  f o r  P roduc t ion  u s e ,  i s  t o  e s t a b l i s h  a C e n t r a l  

Dispensary  s e r v i c i n g  t h e  e n t i r e  Pha rmaceu t i ca l  

Manufac tur ing  Complex. 

Advan t a g e  s 

The c e n t r a l  d i s p e n s s r v  has  a nur1her of advan tages  

o v e r  t h e  o l d e r  sys tem where e a c h  manufac tu r ing  s e c t i o n  

weighed t h e i r  own i n g r e d i e n t s  p r i o r  t o  manufac tu re .  The 

advan taaes  i n c l u d e :  

( a )  Much easier t o  m a i n t a i n  c o n s i s t e n c y  of r e c o r d s .  

(b )  Only a small group o f  h i g h l y  t r a inec?  n e r s o n n e l  

are r e s p o n s i b l e  f o r  a c c u r a t e  v e i g h i n g s .  No p e r s o n  o t h e r  

t h a n  t h e s e  d e s i g n a t e d  peop le  s h o u l d  per form t h e  i n i t i a l  

d i s p e n s i n g .  

(c )  L e s s  chance o f  d i s p e n s i n a  t h e  wrong mater ia l ,  

t h e  wrong g r a d e  of m a t e r i a l ,  t h e  wrong l o t  number o f  

m a t e r i a l ,  a m a t e r i a l  n o t  y e t  p a s s e d  by Q u a l i t y  C o n t r o l  or 

an  o u t  o f  d a t e  m a t e r i a l .  

( d )  B e t t e r  c o n t r o l  o f  s t o c k .  Conmuter s t o c k  c o n t r o l  

should  be l i n k e d  th rough  t h e  Dispensary  t o  Proc 'uc t ion  

P lann ing  , P a r k e t i n g , a n d  Purchas ing  so t h a t  a t  a l l  t i m e s  

minimum y e t  s u f f i c i e n t  i n v e n t o r y  is  ma in ta ined .  
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2 7 8  POPE 

Design o f  t h e  D i s p e n s a r y  

The 6 i s p e n s a r y  s h o u l d  be c e n t r a l l y  l o c a t e d  so t h a t  it 

may e q u a l l y  serve a l l  areas o f  m a n u f a c t u r i n r .  I t  m u s t  

a l so  be l o c a t e d  s u c h  t h a t  t h e r e  i s  r e a d y  access t o  t h e  

o u a l i t y  c o n t r o l  p a s s e d  b u l k  mater ia ls  store and  t o  t h e  

d r u g s  of a d d i c t i o n  s a f e .  

Design s h o u l d  b e  s u c h  t h a t  e a c h  w e i g h i n q  b a l a n c e  i s  

s i t u a t e d  i n  a l a n i n a r  flow b a l a n c e d  c u b i c l e  w i t h  a i r  f l o w  

s u c h  t h a t  a i r  sweep is  from c e i l i n c j  t o  rear w a l l  f l o o r  

f i l t e r e d  e x i t .  T h i s  w i l l  e n s u r e  t h a t  d u s t  i s  k e p t  i n  t h e  

c u b i c l e ,  cross c o n t a n i n a t i o n  w i t h  o t h e r  w e i a h i n g  o p e r a t i o n s  

b e i n g  p e r f o r m e d  i n  o t h e r  c u b i c l e s  w i l l  b e  n o n - e x i s t e n t .  

The c u b i c l e  s h o u l d  a l s o  be e a u i p p e d  w i t h  a d u s t  

e x t r a c t i o n  vacuum d r o p  s u c h  t h a t  f o r  d u s t y  powder w e i g h i n g  

o p e r a t i o n s ,  s p r e a d  of d u s t  i s  c u r t a i l e 6  a n d  a f te r  w e i y h i n g  

c l e a n  up i s  f a c i l i t a t e d .  The f l o o r s  s h o u l d  be o f  seamless 

T e r a z z o B  w i t h  c u r v a t u r e  a t  t h e  j u n c t i o n  of t h e  wall and 

f l o o r .  The w a l l s  s h o u l d  be enoxy c o a t e d :  l i q h t  f i t t i n g s  

and  e l ec t r i ca l  r e c e p t a c l e s ,  water and  e x p l o s i o n  p r o o f .  

T h e s e  l a t t e r  r e q u i r e m e n t s  w i l l  a l l o w  t h e  covnplete washdown 

o f  t h e  c u b i c l e  e x c e p t  f o r  t h e  c e i l i n c r .  Because  a i r  f l o w  

s h o u l d  be m a i n t a i n e d  from t h e  l a m i n a r  f l o w  c e i l i n u  a t  a l l  

t i m e s t h e r e  w i l l  b e  no r e a s o n  t o  wash t h i s  area down. 
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THE CENTRAL DISPENSARY 279  

C u b i c l e s  shou ld  be  s i m i l a r l y  d.esiqned f o r  d i s p e n s i n g  

i n  t h e  a s e p t i c  manufac tu r ing  f a c i l i t y .  

A low humidi ty  c u b i c l e  shou ld  a l s o  be ma in ta ined  f o r  

weighinq o f  m o i s t u r e  s e n s i t i v e  m a t e r i a l s .  T h i s  c u b i c l e  

shou ld  be d i r e c t l y  a d j a c e n t  t o  t h e  low humid i ty  

manufac tur ing  f a c i l i t y .  

The number of c u b i c l e s  w i l l  depend upon t h e  weighing  

o p e r a t i o n s  o f  t h e  company, and t h e  accu racy  o f  t h e  

b a l a n c e s  i n  hand. Assuminq t h a t  t h e  w e i ~ h i n u  o p e r a t i o n s  

of  t h e  covpany w i l l  r e q u i r e  o n l y  one  b a l a n c e  i n  e a c h  

s e n s i t i v i t y  r a n g e ,  t h e  l a y o u t  can  t h e n  be des igned  around 

t h e  s e n s i t i v i t y  of t h e  b a l a n c e s  pu rchased .  

We i c j  h inq  Opera t ions  

Assuming t h a t  t h e  Q u a l i t y  Assurance  Department  h a s  

d e f i n e d  t h e  l i m i t  t o  t o l e r a n c e  of  weighing  t o  be O.1%, 

e . g . ,  no g r e a t e r  t h a n  a 100 mg e r r o r  i s  a l lowed i n  a 

100 gm weighing ,  t h e n  can  de te rmine  t h e  u s a b l e  r ange  

s c a l e s  u s i n g  t h e  f o l l o w i n g  formula:  

L o w e r  end of  u s a b l e  r ange  = 0.5 x minimum g r a d u a t i o n  
0.1% 

The above formula  assumes t h a t  a s c a l e  w i l l  be  r e a ?  

t o  t h e  n e a r e s t  minimum g r a d u a t i o n  and t h e r e f o r e  t h e  
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280 POPE 

maximum amount rounded would be ( 0 . 5  x minimwm g r a d u a t i o n ) .  

The lower end of t h e  u s a b l e  ranCe can  be  de t e rmined  t o  

be  t h a t  p o i n t  a t  which t h e  maximum amount rounded 

( 0 . 5  x minimum g r a d u a t i o n )  i s  e q a l  t o  0.1% of t h e  scale 

r e a d i n g ,  which i s  t h e  l i m i t  s p e c i f i e d  by D u a l i t y  

Assurance .  The upper  end of t h e  r a n g e  c a n  be  s imply  

t h e  s c a l e  c a p a c i t y .  

Thus a series of c u b i c l e s  c o u l d  be  s e t  up having  

b a l a n c e s  as shown i n  Tab le  1. Note: The number of 

c u b i c l e s  and t h e  recormended weighing  r a n g e s  w i l l  depend 

upon t h e  brand. and scale c a p a c i t y  of t h e  b a l a n c e s  

purchased .  

One, two o r  more b a l a n c e s  of d i f f e r e n t  we igh t  r a n g e s  

c o u l d  be  p o s i t i o n e d  i n  each  c u b i c l e .  Note, however,  t h a t  

TABLE 1 

Examples of b a l a n c e s  t h a t  may be  employed t o  a l l o w  an  
a c c e p t a b l e  t o l e r a n c e  of 0.1% i n  a l l  we iqh t  r a n g e s  expec ted .  

S c a l e  Capac i ty  Minimum Gradua t ion  Usable  Ranges 
(kg) (gm) (kq) 

0 . 5  0.1 0 . 0 5  - 0 . 5  

5 1 0.5  - 5 . 0  

5 0  10 5 - 5 0  

3 2 5  100 50 - 3 2 5  

7 5 0  500 2 5 0  - 7 5 0  
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THE CENTRAL DISPENSARY 281 

o n l y  one weighinq o p e r a t i o n  a t  a t i m e  should  be  t a k i n g  

p l a c e  i n  any one  c u b i c l e .  Each b a l a n c e  s h o u l d  be  l a b e l l e d  

w i t h  t h e  u s a b l e  rancje and d i s p e n s e r s  shou ld  be f a m i l i a r  

w i t h  t h e s e  r e s t r i c t i o n s .  Each b a l a n c e  should  be  checked. 

b e f o r e  f i rs t  use  each  day and a r e c o r d  k e p t  w i t h  d a t e  and  

s i g n a t u r e .  

There  are problems a s s o c i a t e d  w i t h  e s t a b l i s h m e n t  of 

a r i g i d  r u l i n g  on weiqhing  a s  d e s c r i b e d  above as  t h i s  can  

l e a d  t o  loss o f  f l e x i b i l i t y .  For  i n s t a n c e ,  f l e x i b i l i t y  

i s  needed f o r  m a t e r i a l s  w i t h  a low bulk  d e n s i t y ,  f o r  t a re  

we igh t s ,  f o r  s p l i t  l o t s ,  and for  back weighing  p r o c e d u r e s .  

S e p a r a t e  S tanda rd  O p e r a t i n g  P rocedures  shou ld  be  w r i t t e n  

t o  h a n d l e  each  of t h e  e x c e p t i o n s  above. 

CLASSIFICATION OF RAP? PATERIALS 

To e n s u r e  bo th  

( a )  c o r r e c t  h a n d l i n g  of t h e  r a w  p a t e r i a l  f o r  r e a s o n s  

o f  mater ia l  s t a b i l i t y ,  and  

( b )  c o r r e c t  h a n d l i n g  o f  t h e  r a w  material t o  e n s u r e  

p r o t e c t i o n  of t h e  d i s p e n s a r y  and  p r o d u c t i o n  s t a f f ,  

a sys tem f o r  material c l a s s i f i c a t i o n  shou ld  be i n s t i t u t e d .  
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282 POPE 

P. sys t e r ,  of  c l a s s i f i c a t i o n  t h a t  could be i n s t i t u t e d  

L S  a s  fol lows:  

( a )  C l a s s i f y  a l l  raw m a t e r i a l s  i n t o  one o r  more of 

t h e  c a t e g o r i e s  l i s t e d  i n  Table 2 .  

( b )  Colour code each ca t eqorv .  

(c)  F n s u r e  t h a t  a Standard Operat ing Procedure i s  

w r i t t e n  €o r  hancllincj each ca t egory .  

T?.BLF 2 

Suggested s y s t e m  f o r  c a t e q o r i z i n q  raw m a t e r i a l s  r e q u i r i n a  
s p e c i a l  handl ing i n  t h e  dispensary and i n  t h e  manufacturing 
a r e a s .  

C l a s s i f i c a t i o n  M a t e r i a l  Eiandling C h a r a c t e r i s t i c s  

C las s  A Po ten t  pflaterials r e q u i r i n g  air-stream 
helmet and g loves .  Colour coded - r e d .  

C las s  E Hazardous Y a t e r i a l s  r e q u i r i n g  c a r e f u l  
handl ing,  f o r  examnle, e x n l o s i v e ,  h igh ly  
flammable o r  c o r r o s i v e .  Colour coded - 
oranqe.  

C l a s s  C 

Class  

C l a s s  E 

C la s s  F 

Class G 

S t e r i l e  ! " a t e r i a l s  t o  be openec7 i n  asep- 
t i c  a r e a  on ly .  Colour coded - qreen .  

P"oisture S e n s i t i v e  P f i a t e r i a l s  t o  he 
opened i n  a low h w i c l i t v  a r e a  o n l v .  
Colour coded - b lue .  
LicJht S e n s i t i v e  Materials r eau i r inc ,  
p r o t e c t i o n  from l i q h t .  Colour coded - 
brown. 

I t e m s  t h a t  should be s t o r e d  i n  a c o o l  
p l a c e .  Colour coded - white  enclosed 
w i t h i n  a b l ack  c i r c l e .  

Drugs of Addict ion r e q u i r i n g  t o  be 
weighed i n  t h e  presence of a Pharmacist .  
Colour coded - yellow. 
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THE CENTRAL DISPENSARY 283 

I DENTI F I CATIOPJ 

An i m p o r t a n t  a s p e c t  o f  t h e  C e n t r a l  D i spensa ry  

Opera t ion  is t h e  CORRECT IDFNTIFICATIOM o f  r a t e r i a l s  a t  

a l l  t i m e s  by means o f  a l a b e l  o r  t a g  b e a r i n g :  

( a )  The raw r a t e r i a l  code number 

( b )  The s t a n d a r d  name 

( c )  The company name 

( a )  L o t  number 

(el Q u a l i t y  C o n t r o l  Data showing 

( i)  Q . C .  Pass s t i c k e r ,  w i t h  d a t e  of  release 

from q u a r a n t i n e  and Q . C .  S u p e r v i s o r ' s  

s i g n a t u r e .  

( ii) D a t e  f o r  re tes t .  

( f )  Raw m a t e r i a l  hanc?linq c l a s s i f i c a t i o n s ,  i . e .  

c l a s s e s  A. t h rough  G .  

( g )  A h a n d l i n g  co lour -code  d o t  o r  d o t s .  

Accompanying each  l o t  of m a t e r i a l  should  be a Raw 

Materials Eulk Usaqe Card.  T h i s  shou ld  have l i s t e d  on i t -  

(a) a l l  t h e  above i t e m s  l i s t e d  under  i d e n t i f i c a t i o n ,  

(b) t h e  number of c o n t a i n e r s  t h a t  make up  t h e  l o t ,  

( c )  t h e  q u a n t i t i e s  d i s p e n s e d ,  t o  which l o t  of 

f i n i s h e d  p roduc t  t h e y  w e r e  a s s i g n e d ,  how much i s  

l e f t ,  d a t e  of d i s p e n s i n q ,  s i g n a t u r e  of Di spense r  

and of Checker .  
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284 POPE 

(il) d a t a  such  as name, l o t  number, amount d i s p e n s e d ,  

and amount remain ing  cou ld  be e n t e r e d  on a 

computer c a r d  so t h a t  Pu rchas ing ,  Planninci and 

t h e  Dispensary  have a t  t h e i r  f i n q e r t i p s ,  

i n v e n t o r y  on hand t o q e t h e r  w i t h  p r e d i c t e d  usage .  

The i n i t i a t i o n  o f  a d i s p e n s i n a  s t ep  shou ld  be upon 

r e c e i p t  o f  a Platerial R e q u i s i t i o n  f r o r  P roduc t ion  P l a n n i n g .  

T h i s  should  be received i n  t h e  d i s p e n s a r y  a h o u t  f i v e  

workins  days  i n  advance o f  t h e  $ a t e  needed.  The r ec iu i s i -  

t i o n  shou ld  s t a t e :  

( a )  t h e  p roduc t  t i t l e ,  code n u d e r ,  l o t  number and 

b a t c h  s i z e  i n t o  which t h e  raw m a t e r i a l s  w i l l  e v e n t u a l l y  be 

i n c o r p o r a t e d .  

( b )  t h e  d e s c r i p t i o n  of t h e  mater ia l  r e q u e s t e d ,  i . e . ,  

name, code number, q u a n t i t y  recru i red ,  and sometimes l o t  o r  

l o t  numbers, i f  i n v e n t o r y  c o n t r o l  i s  s o p h i s t i c a t e d  enough 

t o  be a b l e  t o  a c h i e v e  t h i s .  

( c )  t h e  d a t e  r e q u i r e $ .  

( d )  t h e  depar tment  t o  which t h e  m a t e r i a l  i s  t o  be 

d e l i v e r e d .  

The mater ia l  be ing  d i s p e n s e d  shou ld  be c l e a r l y  

l a b e l l e d  w i t h  t h e  f o l l o w i n g ;  

( a )  t h e  material  name, code number, l o t  number, 

hand l ing  c l a s s i f i c a t i o n ,  and  c o l o u r  code.  
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THE CENTRAL DISPENSARY 285 

( b )  t h e  name of t h e  p r o d u c t ,  code number and l o t  

number f o r  which it i s  i n t e n d e d .  

(c )  t h e  t a r e  we igh t ,  g r o s s  we igh t ,  and we igh t  of raw 

m a t e r i a l  be ing  d i spensed .  

( d )  i f  two l o t  numbers are used t o  make up t h e  

q u a n t i t y  d e s i r e d ,  t h e  amounts of  e a c h  and l o t  numbers 

shou ld  be r e c o r d e d ,  a s  s u b s e q u e n t l y ,  t h i s  i n f o r n a t i o n  w i l l  

be t r a n s f e r r e d  t o  t h e  P roduc t ion  T i c k e t .  

Upon receipt o f  t h e  raw material  a t  t h e  s i t e  f o r  

manufac ture ,  t h e  m a t e r i a l  shou ld  be handled  as  f o l l o w s :  

( a )  check t h e  l a b e l l i n g  and i n d i c a t e d  w e i a h t s  a g a i n s t  

t h o s e  c a l l e d  f o r  i n  t h e  P roduc t ion  T i c k e t .  If a l l  check 

t h e n ,  

(h) weigh t h e  received i t e m s  t o  double  c h e c k  g r o s s  

weight  , 

(c )  add i n g r e d i e n t s  t o  f o r m u l a t i o n  and check t a r e  

we igh t .  The v a l u e s  o b t a i n e d  shou ld  c o r r e l a t e  w i t h  t h e  

v a l u e s  i n d i c a t e d  on t h e  D i s p e n s e r ' s  Label  and t h e  n e t  

we igh t  r e q u i r e d  by t h e  P roduc t ion  T i c k e t .  

( a )  t h e  P roduc t ion  T i c k e t  shou ld  be s i g n e d  and 

checked t h a t  t h e  r a w  m a t e r i a l  w a s  c o r r e c t  and t h a t  it was 

added t o  t h e  f o r m u l a t i o n .  The l o t  numbers o f  m a t e r i a l s  

used  shou ld  be r eco rded  on t h e  P roduc t ion  T i c k e t  p r i o r  t o  

t h e  s i g n i n g  and check s i g n i n q .  
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CONCLUP I Of! 

POPE 

By a t t a c k i n q  t h e  problem o f  d e s i q n  and o p e r a t i o n  of a 

c e n t r a l  d i s p e n s a r y  i n  a l o q i c a l  manner fo l locr ing  some o r  

a l l  t h e  s u g g e s t i o n s  as posed i n  t h i s  p u b l i c a t i o n ,  a f i n i t e  

s t e p  t o  b u i l d i n g  i n  q u a l i t y  can  be e f f e c t e d .  There  w i l l  

be less chance of  p r o d u c t  f a i l u r e  i n  t h e  f i n i s h e d  p r o d u c t  

O . C .  t e s t i n g ,  t h e r e  will he  less  chance  of p r o $ u c t  recal l  

due t o  i n c o r r e c t ,  s u b p o t e n t  o r  con tamina ted  p r o d u c t ,  and 

t h e r e  w i l l  be more chance f o r  q u i c k l y  d e f i n i n q  which lots 

o f  f i n i s h e d  p roduc t  c o n t a i n e d  a c e r t a i n  l o t  o f  raw 

m a t e r i a l  i f  t h e  n e c e s s i t y  a r o s e .  

The concep t  of  a c e n t r a l  d i s n e n s a r y  h a s  m e r i t .  

Change t o  t h i s  sys tem should  be i n i t i a t e d  i f  n o t  i n  

o p e r a t i o n  a l r e a d y .  If a c e n t r a l  d i s p e n s a r y  concep t  i s  

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

h e r e  w i l l  enhance t h e  a s s u r a n c e  of  p r o d u c t  Q u a l i t y .  The 

n e c e s s i t y  f o r  t h e  qood manufac tu r ing  p r a c t i c e  o f  having  

an  e f f i c i e n t  system o f  d i s p e n s i n g  and mater ia l  c o n t r o l  i s  

e s s e n t i a l  i f  t h e  Pha rmaceu t i ca l  I n d u s t r y  i s  t o  c o n t i n u e  

i t 5  t r e n d  to  h igh  q u a l i t y  p r o d u c t s  a lways meet ing  p r o d u c t  

s p e c i f i c a t i o n s .  
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The a u t h o r  w i s h e s  t o  t h a n k  t h e  f o l l o w i n g  P h a r m a c e u t i c a l  

I n d u s t r i e s  for d i s c u s s i o n s  w i t h  xegard.  to d e s i g n  and 

o p e r a t i o n  of a c e n t r a l  w e i q h i n g  f s c i l i t y .  

1) The Upjohn Company, Kalamazoo, Pflichigan, V . S . A .  

2 )  Glaxo  A u s t r a l i a  P t y . L t d . ,  Roronia ,  V i c t o r i a ,  

A u s t r a l i a .  

3 )  V'yeth P h a r m a c e u t i c a l s  P t y . L t d .  , P a r r a p a t t a ,  PJ.S.F'. 

A u s t r a l i a .  
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