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Increasing K , with d l  other parameters kept constant, increases 
the absolute rate of delivery, whereas increasing the thickness of 
application slows the retative clearance of the dmg  from the fam. 
(Relative clearance is in terms of the fraction of the total d m g  
present. This should not be confused with the absolute rate of re- 
lease, which is always equal. to, if not greater than, that of a thin- 
ner f~m,) Experimental verification of some of the basic dependen- 
cies has been proaded by Addicks and eo-workers (17). 

f 1 1 .  APPLICATiONS OF THEORY: IN V1TRO 
RELEASE STUDIES 

A ,  Experimental Designs 

According to Gemmen and Morrison ( 28) ,  . , .in vitro methods may 
be of limited predictive value but they are the means o f  assessing 
the ability of a vehicle sr base to liberate medicament under the 
conditions o f  the test . This statement vem accurately descfibes 
the usefulness of in vitro release studies, In 6 t r o  studies have in- 
vaAably involved release from applications that are much thicker 
than those seen clinically, Additionally, the chemicd nature of the 
receptor phase used in such studies oRen bears m resemblance to 
the skin, and is usually confipred as a thick slab. QveralX, the 
conditions are such that the release kinetics reflect f"c3atures of dif- 
fusion from a semi-infinite medium into a semi-infinite medium. If 
the receptor phase is rate-controlling, and if this phase bears little 
chemical resentblanee to the skin, then it is 1Foolishly unproductive 
to m&e extrapolations to in viva situations (4) .  

Among the first experiments perfomed on the release of dmgs 
from ointments were those developed 60 years ago by Reddish (19, 
20). The prwedure involved the measurement af the antiseptic 
properties of ointments contdning various drugs. The experiments 
were carAed out by agp-lying ointment to agar that had been inocu- 
lated, with Stapfxy lococcus aureus . After incubation, the agar plates 
were assessed ta determine the presence of a zone of inhfiitian. 
Thus, a cmde measure of the ointment" abBity ta liberate a drug 
was achieved, A variation of this method was intraduced by Clark 
and Dades (21) in which the minimum time required for an ointment 
to cause inkribition. of bactedal growth was used as an index af 
ointment efficacy. 

The practice aP gau@ng the bioavdabnity of a drug fmm an 
ointment from the dmgts ability to diffuse from the ointment into 
agar was extended by Lwkie and Sgrowls (22) .  The dmgs used 
in their experiments were sulfathiazote and iodine, both ctf whkh 
can be detected c a l o ~ m e t ~ c ~ l y .  Z" he procedure consisted of placing 
a tube f2led with agar (cont dning an appropriate colo~metfic indi- 

  




