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ABSTRACT 

in dosage f o r m  des ign  a r e  d i scussed  

from the viewpoint that  t he re  a r e  th ree  key objectives in f o r m u -  

lation; op t imum biological ava i lab i l i ty ,  min imum s ide  e f fec ts  

and m a x i m u m  patient compl iance .  The pilocarpine Ocuse r t  

device (Alza)  and the ta lampic i l l in  prodrug  (Beechams)  a r e  

taken a s  examples  of a physical and chemica l  approach  to 

ra.tiona1 drug  de l ivery .  

INTRODUCTION 

P r o f e s s o r  A. H. Beckett  of Che l sea  Col lege ,  University of 

London, was  one of the f i r s t  people to  emphas ize  the cons ide r -  

able d i f fe ren t  between a drug  and a formula ted  medicine.  His 

-- 
::: A paper  presented  to the Society for  Drug R e s e a r c h  Symposium 

on Drug Metabol i sm and Drug Development,  London, December ,  
1975. 
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152 DAVIS 

s i m p l e  but  i m p o r t a n t  s t a t e m e n t  t h a t  ' A  d r u g  i s  not g i v e n  t o  m a n ;  

what i s  g i v e n  i s  a p r e p a r a t i o n  conta in ing  t h e  d r u g '  has  b e e n  

widely r e p o r t e d .  

a s i m i l a r  t h i n g ;  'The d o s a g e  form of a d r u g  is a d r u g  d e l i v e r y  

s y s t e m  and  a l m o s t  anyth ing  you d o  t o  t h e  s y s t e m  m a y  a l t e r  the 

r a t e  and a m o u n t  d e l i v e r e d  t o  the  d e s i r e d  p l a c e  i n  the  h u m a n  

body ( 1 ) .  

D r .  John  W a g n e r  i n  t h e  Uni ted  S t a t e s  h a s  s a i d  

T h i s  p a p e r  wil l  c o n s i d e r  s u c h  c o n v e r s i o n  of a d r u g  i n t o  a n  

e f f e c t i v e  d o s a g e  f o r m  a n d  wil l  d e s c r i b e  two r e c e n t  d e v e l o p m e n t s  

in  d o s a g e  d e s i g n .  

v a r i o u s  p h a s e s  of i m p o r t a n c e  i n  d r u g  a d m i n i s t r a t i o n  a n d  d r u g  

ac t ion .  A r i e n s  (2.) has d e l i n e a t e d  t h r e e  s e p a r a t e  p h a s e s  of 

d r u g  a c t i o n  fol lowing o r a l  a d m i n i s t r a t i o n  of a s o l i d  d o s a g e  

f o r m  ( t a b l e t  o r  c a p s u l e ) .  

F i r s t l y  i t  is  c o n s t r u c t i v e  t o  c o n s i d e r  the  

i )  P h a r m a c e u t i c a l  Phase. T h e  d i s i n t e g r a t i o n  of the  

d o s a g e  f o r m  and  d i s s o l u t i o n  of the  a c t i v e  s u b s t a n c e  so  t h a t  the 

d r u g  i s  in  s o l u t i o n  a v a i l a b l e  for a b s o r p t i o n  ( p h a r m a c e u t i c a l  

a v a i l a b i l i t y ) .  

i i  ) P h a r m a c  o k i n e t i c  P h a s e  : T h e  a b s o r p t i o n ,  d i s t r i b u t i o n ,  

m e t a b o l i s m  a n d  e x c r e t i o n  of the d r u g  s o  t h a t  t h e  d r u g  i s  

a v a i l a b l e  f o r  a c t i o n  ( b i o l o g i c a l  a v a i l a b i l i t y ) .  

i i i )  P h a r m a c o d y n a m i c  Phase: D r u g - r e c e p t o r  i n t e r a c t i o n  i n  

t a r g e t  t i s s u e  leading  t o  some form of p h a r m a c o l o g i c a l  e f f e c t .  
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DOSAGE FORN DESIGN 153 

I will say a few words about phase (i i i)  and then concentrate 

my attention on phase (i) .  

Phase ( i i )  has  been dealt with in detail by others elsewhere. 

DRUG SYNTHESIS AND DRUG DESIGN 

New drugs a r e  discovered by a lengthy process  of chemical 

synthesis and the screening of new compounds for pharmaco- 

logical activity. 

ra te  is low. 

This i s  an expensive procedure the success 

For example Red1 and others (3)  have stated that 

to develop a potentially useful therapeutic agent to the point of 

United States regulatory approval in 1974 typically demanded an 

investment of some $1 1.5 million in support of an 8- 10 year  

programme.  

ment was expected to  r i se  to $40 million. 

many workers have attempted to  rationalize the process  of 

They predicted that by 1977 the necessary invest- 

As a consequence 

drug design by means of structure-activity relations,  the hope 

being that one might be able to  predict deductively the most 

suitable compounds to synthesize and test .  Two separate  

approaches to quantitative drug design can be distinguished ( 3 ) : -  

Lead optimization: design of optimally active compounds 

within a lead se r i e s ;  and -- 
Lead generation; design of optimally active compounds 

outside a lead ser ies .  
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The f i r s t  method i s  ,relatively success fu l ,  whereas  the 

DAVIS 

second is s t i l l  in i t s  infancy and fu ture  p r o g r e s s  awai t s  the 

development of the  theory  and application of molecu la r  orb i ta l  

ca lcu la t ions .  

optimization method is that of Hansch  and co l leagues  (4) 

where biological r e sponse  ( B R )  can  be c o r r e l a t e d  with var ious  

phys icochemica l  p rope r t i e s  of a drug  molecule by m e a n s  of 

By f a r  the m o s t  popular and bes t  known lead 

l i nea r  f r e e  e n e r g y  equat ions .  

l o g B r  = a t b t d E , t . .  . 

i s  a hydrophobic subs t i tuent  p a r a m e t e r  de r ived  f r o m  
par t i t ion  coef f ic ien ts ,  

i s  the Hammet t  ( o r  Taf t )  e l ec t ron ic  p a r a m e t e r ,  and 

Es i s  a s t e r i c  p a r a m e t e r .  

Such equations have been  a n  impor t an t  advance inMedicina1 

Chemis t ry  but a s  with any new approach  based  on s t a t i s t i ca l  

techniques the Hansch  ana lys i s  method h a s  been  g r o s s l y  o v e r -  

exploited and overextended .  

s t r e s s e d  that i t  should be recognised  that ove r  re l iance  on 

Hansch  and Unger (5) have rightly 

s ta t i s t ica l  c r i t e r i a  to the neglect of common  s e n s e  is a 

dangerous  and all too f requent  abuse .  It would be unfortunate 

i n d e e d  i f  the Hansch  method were  to fall  into d i s r epu te  through 

no fault of i t s  own. 

At this junc ture  I will pose a con t rove r s i a l  ques t ion :  "Do 

we rea l ly  need many m o r e  'wonder d r u g s  o r  should m o r e  
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DOSAGE FORM DESIGN 155 

attention be focussed on the problems that concern the effective 

delivery of existing drugs and medicines?" It i s  my belief that 

more attention should be paid to drug dosage design and drug 

administration and the major part of this paper will be devoted 

to this theme. 

P R O B L E M S  OF DRUG ADMINISTRATION 

There a re  three main problems that concern the effective 

administration of drug substances in formulated medicines. 

1. 

time, 

2. 

Bioavailability. Is the drug released at  the correct  

n the cor rec t  place, in the correct  quantity? 

Adverse 'reactions and side effects. Can they be 

reduced or even eliminated? 

3. Patient compliance. Has the patient taken the 

medicine according to the prescribed regimen? 

The properly designed medicine must take each of these 

considerations into account, and there a re  three ways in which 

this may be achieved; route of administration, pharmaceutical 

formulation, and chemical modification (reversible derivative 

formation). These alternatives may be used singly or in 

combination. Two recent examples of pharmaceutical products 

that employ a physical and a chemical approach will be des- 

cribed below, but at this stage I wish to consider the route of 

administration and the importance of preformulation studies. 
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156 DAVIS 

ROUTE OF ADMINISTRATION - O N  TARGET THERAPY 

A biological m e a n s  of improving biological availabil i ty 

reducing adve r se  r eac t ions  and improving pa t ien t  compl iance  i s  

to a l t e r  the route of admin i s t r a t ion .  For example ,  absolute 

biological availabil i ty can  be achieved by a n  in t ravenous  in jec-  

t ion ,  while the complexi t ies  of o r a l  admin i s t r a t ion  ( e .  g .  food, 

physiological f a c t o r s ,  f i r s t  p a s s  phenomenon) can  be avoided 

to a cons iderable  extent by r ec t a l  adminis t ra t ion .  In addition 

much h a s  been  wr i t ten  lately about ' o n - t a r g e t '  therapy  and the 

recent  withdrawal of c e r t a i n  b rands  of o r a l  con t r acep t ives  is a 

t imely r e m i n d e r  of some  of the d isadvantages  of presen t -day  

drug therapy .  

o r a l  cont racept ives  to have  ac t ion  a t  a loca l ized  spec i f ic  s i te  i s  

an  outdated concept .  The  body is swamped by the drug  and only 

The o r a l  admin i s t r a t ion  of potent d r u g s  such  a s  

a ve ry  s m a l l  quantity r e a c h e s  the s i te  of action. 

achieve the d e s i r e d  pharmacologica l  effect  much  l a r g e r  doses  

In o r d e r  to 

than rea l ly  n e c e s s a r y  have  t o  b e  u s e d  and as  a consequence  

adve r se  s ide  e f fec ts  m a y  r e su l t .  

s ay  the v e r y  l eas t .  

a p p r u a c h  i s  t u  gcAt the drug  much c l o s e r  to the s i te  of action. 

In the field uf cont racept ion  this h a s  been  achieved  by m e a n s  of 

a polymer ic  in t r au te r ine  device containing p roges t e rone  that 

r e l e a s e s  the 'd rug  a t  a cons tan t  r a t e  of 6 5  

A shot-gun to  kill an  an t '  to 

An a l t e rna t ive  and much m o r e  sophis t ica ted  

g l d a y  fo r  one y e a r  
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DOSAGE FORM DESIGN 15 7 

Ib l .  

patient compliance is improved .  

The total amount of drug admin i s t e red  is vastly reduced and 

PRE FOR MU LAT ION STUDIES 

Before turning attention to physical  and chemica l  approaches  

i t  is ins t ruc t ive  to  cons ide r  the impor tance  of preforrnulation 

s tudies  . 

The possible d isadvantages  o r  p rob lems  mani fes ted  by a 

drug  subs tance  can  be l i s ted  a s  a )  poor absorp t ion ,  b )  poor 

stabil i ty ( in  v i t ro  o r  i n  v ivo) ,  c )  t a s t e ,  d )  s m e l l ,  e )  i r r i t a t ion  

(gas t ro in tes t ina l  t r a c t )  pain (injection) and I) slow or rap id  

metabol i sm.  

of these  disadvantages became  apparent .  

cons ide r  poor o r a l  absorp t ion  and how i t  m a y  be ove rcome .  

It will be during preformula t ion  s tudies  that many 

As a n  example  we will 

Potential  absorp t ion  p rob lems  m a y  occur  due to l o w  

aqueous solubili ty (dissolution r a t e )  of the d rug ;  a high degree  

of  d i ssoc ia t ion  of the drug  over  the physiological range  of pH; 

and a l o w  o i l -water  par t i t ion  coefficient.  

For tuna te ly  it i s  often poss ib le  to pred ic t  l ikely p rob lems  

cir the absence  of them,  in preforniulation work. F o r  example  

i f  the d r u g  has  a solubility g r e a t e r  than 1% at 37OC over  the pH 

range  1 to 7 then the re  a r e  usua l ly  n o  absorp t ion  p rob lems  

result ing from solubility (o r  clissolution) c h a r a c t c r i s t i c s .  In 
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DAVIS 158 

the  e v e n t  of d i s s o l u t i o n  r a t e  l i m i t e d  a b s o r p t i o n ,  t h e  p h a r m a -  

c e u t i c a l  a v a i l a b i l i t y  of a d r u g  c a n  b e  i n c r e a s e d  b y  a v a r i e t y  of 

t e c h n i q u e s  t h a t  i n c l u d e ;  r e d u c t i o n  of d r u g  p a r t i c l e  s i z e  ( i n -  

z r c a s c d  s u r f a c e  a r e a ) ;  u s e  of t h e  s a l t  form of a n  a c i d i c  o r  

b a s i c  d r u g ,  s o l i d  s o l u t i o n s ;  s o l u b i l i z a t i o n ;  c h e m i c a l  m o d i f i c a -  

t i o n  cxtc. 

T h e  p r e d i c t i o n  of potent ia l  a b s o r p t i o n  p r o b l e m s  due  to 

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

ra thtar  more d i f i icu l t .  

the  o i l -  w a t e r  p a r t i t i o n  c o e f f i c i e n t  a r e  l i m i t e d  i n  t h e i r  p r e d i c t i v e  

P u r e l y  p h y s i c o c h e m i c a l  d a t a  s u c h  as  

ab i l i ty  and  i t  is u s u a l  t o  e m p l o y  some f o r m  of e x p e r i m e n t a l  

d e t e r m i n a t i o n  u s i n g  a ' m o d e l '  s y s t e m .  K a p l a n  ( 7 )  h a s  s u g -  

gestcsd the  u s e  of a s e g m e n t  of i n t e s t i n a l  m u c o s a  in  v i t r o .  

d r u g  is  p l a c r d  within a s a c  of t h e  m a t e r i a l  a n d  t h e  l a g  t i m e  

and a m o u n t  of t r a n s f e r r e d  p e r  u n i t  t i m e  a r e  m e a s u r e d  ( f i g u r e  I 

T h r s c  d a t a  c a n  be i n d i c a t i v e  of p e r m e a b i l i t y  l i m i t e d  a b s o r p t i o n  

p r o b l r r n j .  F u r  e s a m p l e  l a g - t i m e s  g r e a t e r  t h a n  60  m i n u t e s  c a n  

be a s s o c i a t e d  u i t h  p o o r  abSlJ;&iOn i n  v ivo .  R e d u c e d  b io logica l  

a v a i l a b i l i t y  due t o  Focr p e r m e a b i l i t y  c a n  be  o v e r c o m e  by  

shemic-a1  mut l i f ica t ion  ( a n a l o g u e s ) .  

T h e  

F o r  i n s t a n c e  the  h y d r o p h o -  

bic. ~ - 1 1 a r a c t r r  of a d r u g  m o l e c u l e  c a n  b e  e n h a n c e d  by d e c r e a s i n g  

tht. n u m b e r  of po lar  g r o u p s  or i n c r e a s i n g  the  n u m b e r  o f  non- 

p o l a r  g r o u p s .  A l t e r n a t i v e l y  a r e v e r s i b l e  d r u g  d e r i v a t i v e  c a n  
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DOSAGE FORM DESIGN 159 

1 ag 
t - time 

P 

TIME 

FIG: 1 

IN VITRO ASSESSMENT OF DRUG PERMEABILITY 

be made (Prodrug) .  

detail below. 

meability by increasing the diffusivity of the molecule by 

reducing i ts  s ize ,  however in practice this i s  an ineffective 

process .  

(hydrophobicity) of a substance with the molecular weight 

This approach will be discussed i n  greater  

Theoretically it i s  a lso possible to enhance per-  

To see why we can compare the partition coefficient 

(related to diffusion coefficient); a seven fold change in mole- 

cular weight can resul t  in a sixty million fold change i n  partition 

coefficient ! 
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160 DAVIS 

M'hilt. c l issulut ion and p e r m e a b i l i t y  a r e  e s s e n t i a l  f a c t o r s  

t h a t  c a n  inf luence  b i u l o g i c a l  a c t i v i t y  i t  s h o u l d  a l w a y s  b e  

r e m e m b e r e d  tha t  a low blood l e v e l  a f t e r  o r a l  a d m i n i s t r a t i o n  as  

c u m p a r e d  with t h e  IV s i t u a t i o n  m a y  b e  a c o n s e q u e n c e  of 

d e g r a d a t i o n  of th(. d r u g  in  the  g a s t r o i n t e s t i n a l  t r a c t  or m e t a -  

b o l i s m  of the d r u g  i n  t h e  l i v e r  ( f i r s t  pass e f f e c t ) .  

A P H Y S I C A L  A P P R O A C H  TO DRUG D E L I V E R Y  

Tht . re  can b e  no one  I n  t h e  f i e l d  of d r u g  d o s a g e  d e v e l o p m e n t  

who has  not h e a r d  of t h e  A l z a  C o r p o r a t i o n  of C a l i f o r n i a  and  

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

c t rmpany is p r e s e n t l y  w o r k i n g  on  d r u g  d e l i v e r y  s y s t e m s  for t h e  

T h i s  

e v e  ( O c u s e r t ) ,  u t e r u s  ( P r o g e s t a s e r t ) ,  skin ( t r a n s d e r m a l  t h e r a -  

peut ic  s y s t e m s  - T T S )  a n d  o r a l  r o u t e  ( O r o s ) .  It i s  t h e i r  

Ocusrrt  tlc.vicr c o n t a i n i n g  p i l o c a r p i n e  for  t h e  t r e a t m e n t  of 

g l i u c o m a  thdt  I w i s h  t o  u s e  a s  a n  e x a m p l e  of a p h y s i c a l  

a p p r o a c h  tci clrug d e l i v e r y .  

T u r n i n g  attc-ntion f i r s t l y  t o  p a t i e n t  c o m p l i a n c e ,  S p a e t h  (8) 

h a s  s h o w n  tha t  s o n w  30% tCJ 60% of p a t i e n t s  fa i l  to  t a k e  pilo- 

c d r p i n t ,  ey t - t l rups  as d i r e c t e d .  

e v t - d r u p s  t o  rrciucr i n t r a o c u l a r  p r e s s u r e  c a n  c r e a t e  v i s u a l  d i s -  

t u r b a n c  e s ( in i t i s i s  a n d  m y o p i a ) ,  d i s c  o m f o r t  and  s o m e t i m e  s 

T h e  i n s t i l l a t i o n  of p i l o c a r p i n e  

d i s a b i l i t y  which  m a y  b e  s u f f i c i e n t  t o  d i s r u p t  a d h e r e n c e  t o  a 
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given regimen.  In order  to overcome those problems a polymer 

(ethy1,ene vinyl acetate copolymer)  drug device has  been 

developed by Alza. This provides a z e r o  o rde r  r e l ease  of 

of pilocarpine at  a predetermined rate  (20 

h o u r )  for  7 days.  

steady s ta te  drug levels in the t i s sues  of the eye. 

r e l ease  of the drug f r o m  the device i s  a diffusion controlled 

g or  40 g per 

Such a z e r o  o r d e r  p rocess  will provide for  

F u r t h e r m o r e ,  

p rocess  and r e l ease  rate  (diffusional flux) can be related to the 

important  physicochemical var iables  i n  the usual way ( F i c k ' s  

Law) (9 ) .  
DA C 

h 
Release r a t e  = 

where D is the diffusion coefficient, A is the membrane a r e a ,  

C the difference in drug concentration inside and outside the 

device (relatable  to  drug solubility and parti t ion coefficient) and 

h is the membrane thickness.  

A comparison of the total  amount of drug delivered and 

number of applications for  the Ocuser t  and the conventional 

eyedrop s y s t e m  a r e  given i n  table 1. 

improvement  in patient compliance but a l s o  side-effects a r e  

a lmos t  eliminated (on initial inser t ion of the Ocuser t  some s ide-  

effects will r e su l t ,  however,  the weekly procedure can be con- 

Not only is there  a vas t  

ducted l a s t  thing at  night). A comparison of the inducedmyopia 
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162 DAVIS 

TABLE 1 

CONTRASTS BETWEEN OCUSERT SYSTEM AND 

EYEDROP THERAPY 

Eyedr  ops 
2% q. i. d. 20 g l h r  4 0  g / h r  

Ocus e r t 

28 Amount of piloca r pine 
de l ivered  (7 d a y s )  m g  

3 . 4  6.7 

Number of applications 28 1 1 

effects a r c  given in  f igure  2 for two eyedrop  and two Ocuse r t  

formula t ions .  The d i f f e rence  is m o s t  i m p r e s s i v e .  

A CHEMICAL APPROACH TO DRUG DELIVERY 

The p rodrug  r eve r s ib l e  d rug  der iva t ive  concept  h a s  been 

mentioned above. 

a new compound that h a s  improved  c h a r a c t e r i s t i c s  ( e .  g .  be t t e r  

absorp t ion)  but once abso rbed  i t  b r e a k s  down rap id ly  to form 

the or ig ina l  compound. 

der iva t ives  h a s  been given by Sinkula and Yalkowsky (10) .  

Der iva t ives  may be f o r m e d ,  not only to  modify absorp t ion  or 

resorp t ion  but also t o  a l t e r  d rug  t r a n s p o r t  t o  s i t e  spec i f ic  

tissues, to change dura t ion  of ac t iv i ty  o r  to modify i r r i t a t i o n ,  

The drug  is modified chemica l ly  to produce 

An exce l len t  rev iew on r eve r s ib l e  drug  

t a s t c  or odour.  

In the United Kingdom a prodrug  form of ampic i l l in  

( ta la rnpic i l l in )  h a s  been  m a r k e t e d  recent ly  (1  1 )  and th is  will 
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+0.4 

0 

-0.4 

(0 - 0 . 8  
E 

a 
p - 1 . 2  

E 
z 

-1.6 

- 2 . 0  

1. 

0 1 2 3 

TIME (HOURS) 

F I G .  2 

PILOCARPINE INDUCED MYOPIA, REFRACTIVE 
CHANGES IN NORMAL VOLUNTEERS 

serve well a s  our example of a chemical approach to drug 

delivery. 

This ester form i s  more lipophilic than ampicillin and conse -  

quently is better absorbed in the gastrointestinal tract. It i s  

hydrolysrd to ampicillin by tissue es terases  in the gut mucosa. 

The improved absolption gives an improved biological avail- 

abili ty (figure 3 ) .  

Talampicillin is  the phthalidyl ester of ampicillin. 
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TALAMP I CI LLI  N 

DAVIS 

@,€I. CO. N H d Y 3  CH3 

0 0.0 
NH2 

AMPICILLIN 

COOH 

FIG.  3 

S T R U C T U R E S  O F  T A L A M P I C I L L I N  AND A M P I C I L L I N  

A h i g h e r  p e a k  a m p i c i l l i n  l e v e l  i s  r e a c h e d  a t  a n  e a r l i e r  

t i m e  than  with a m p i c i l l i n .  

and e x c  r e t r d  a s  a m p i c i l l i n  a n d  i t s  m e t a b o l i t e ,  p c n i c i l l o i c  a c i d .  

Th i s  m a y  be  c o n t r a s t e d  wi th  a m p i c i l l i n  i t s e l f  w h e r e  only a b o u t  

40% of tht. a d m i n i s t e r e d  dose i s  a b s o r b e d .  A l s o  of i n t e r e s t  i s  

tht, fact  tha t  the a b s o r p t i o n  of t a l a m p i c i l l i n  I S  u n a f f e c t e d  by  food 

s o  t h a t  it  m a y  be t a k e n  with food. 

1 / 2  t o  1 hour b e f o r e  food. 

M o r e o v e r  70% of t h e  d o s e  is a b s o r b e d  

A m p i c i l l i n  should  be  t a k e n  D
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DOSAGE FORM DESIGN 165 

Side effects in the f o r m  of diarrhoea were significantly 

reduced (table 2 )  since talampicillin itself has  no intrinsic 

antibacterial  activity and thus does not affect the gastrointes-  

tinal microf lora  ( 1 2 ) .  

The data shown in table 2 a l so  demonstrate  that the dosage 

regimen for  talampicillin is different f r o m  that for unmodified 

ampicil l in.  The three t imes  a day dosage with talampicillin is 

m o r e  convenient than the four t imes a day regimen with ampi-  

cil l in.  Coupled with the fact that talampicillin can be taken 

with food, improved patient compliance is to be expected. The 

total amount of drug (ampicil l in) administered is a l so  reduced. 

The t. i. d. regimen for talampicillin gives 750 mg of derivative 

daily,  which is equivalent to 507 mg of ampicillin daily (compare 

w i t h  1 g daily for the unmodified drug/ .  

TABLE 2 

CONTRASTS BETWEEN TALAMPICILLIN AND P.MPICILLIN 

AMPIC ILLIN TALAMPICILLIN 

250 mg q. i. d. 250 mg t. i. d. 

405 3 94 

Dose Regimen 

No.  of Patients 
in t r ia l  

.No. of Patients 
r e  porting diarrhoea 
a s  side effect 
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0 1 2 3 4 5 

TIME ( H O U R S )  

FIG.  4 

C OM PAR AT IV E B IOLOCIC A L  AVAILABILITY OF 
TALAMPICILLIN AND AMPICILLIN (FROM 

MANUFACTURERS DATA) 

DAVIS 

SUMMARY AND CONCLUSIONS 

The pharmaceutical sc ient i s t  of today can u s e  a variety of 

approaches fur the rational des ign of drug de l ivery  s y s t e m s .  

He may choose  a b io logica l ,  physical or chemical  attack or 

some suitable combination of each .  His aims are  threefold; to 

provide the rcqulred optimum biological availability of the drug 
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DOSAGE FORM DESIGN 167 

with a minimum of adverse react ions and side effects and to  

e n s u r e  that the patient takes the drug according to the c o r r e c t  

regimen.  

Table 4 s u m m a r i z e s  and con t r a s t s  two examples  of a 

physical and a chemical  approach t o  drug delivery.  

TABLE 1 

PHYSICAL AND CHEMICAL APPROACHES TO 

DRUG DELIVERY 

Requirements  

Improved 
Bioavailability 

Reduction of 
s ide effects  

Improved 
patient 
compliance 

Physical Approach 

Pilocarpine- Polymer 
Combination (Alza) 

Z e r o  o r d e r  r e l ease  of 
pilocarpine (40, o r  20 

g l h o u r )  provides a 
steady state level of 
the drug in ocular  
t i s sues .  It maintains 
higher drug levels in 

Chemical Approach 

Talampicil l in Prodrug 
(Beechams) 

250 mg talampicil l in 
tablet  (equivalent to  
169 mg ampicil l in) 
produces a peak 
s e r u m  level of ampi-  
cil l in a t  l ea s t  twice 
a s  high a s  that 

the aqueous humour than achieved for  a 250mg 
eyedrops.  ampic illin capsule.  

Reduced incidence of Reduced incidence of 
visual dis turbances d i a r rhoea  a s  com-  
(myopia,  mios i s )  a s  pared with unmodi- 
compared with eye-  fied ampicil l in.  
drops.  

One device in se r t ed  T . i , d .  dosage, with 
once a week instead food instead, of 
of drops  eve ry  6 q. i. d. 112 o r  1 hour 
hours .  before  food. 
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