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Summary 

An aqueous-based system of a water-insoluble acrylate-methacrylate copolymer was prepared by a coarcevafion technique. The 
composition of the fluid included ethanol (10 ml), polymer (5 g) and a non-solvent, water (90 ml). Polymer ~ m  coatings were applied 
on a porous substrate (Whatman No. 1 filter paper) by immersion of the substrate (10 s) in the fluid. After drying, the performance 
of the film coatings as barriers in drug release studies compared favourably with that of film coatings cast from ethanol and were 
considerably more permeable than those cast from acetone. This difference relates to the higher polarity of water or ethanol 
compared with acetone. The indication is that the aqueous.based system could be substituted for the more expensive ethanol in the 
polymeric coating of drug particles. 

Polymer films find use as controlled release 
barriers in drug delivery systems. Previous studies 
(Okor, 1982a,b) have demonstrated the potential 
of films derived from acrylate-methacrylate copo- 
lymers in this area of use. These polymers are, 
however, not soluble in water, therefore their coat- 
ings can only be deposited from organic solvems 
which are expensive. In this study, an aqueous- 
based system of the water-insoluble polymer was 
developed using a coarcevation technique. The 
procedure involved addition of excess water (non- 
solvent) to an ethanolic solution of the polymer. 

An acrylate-methacrylate copolymer (trade 
name, Eudragit RL100) was obtained from Rhom 
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Pharma (Darmstadt, F.R.G.). It contains a small 
proportion of quaternary ammonium (cation) 
groups (66 mol per tool polymer chain) which 
imparts some hydrophilic swelling character. 
Ethanol (i.e. absolute alcohol BP) and acetone 
(analar grade BDH) were used as solvents in film 
coating. Ephedrine-HCl (analar grade, BDH) was 
the test drug. 

The polymer (5 g) was dissolved in ethanol (10 
ml) using overnight stirring, water (90 ml) being 
added with continuous shaking. 5~ w/v  solutions 
of the polymer in ethanol or acetone were also 
made. 

A porous substrate (Whatman No. 1 rdter 
paper) was impregnated and coated with the poly- 
mer by dipping it for 10 s into the polymer fluid 
followed by drying at 70°C for 20 rain. The 
procedure was repeated but with a drying time of 
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-*0 m~n, ~ e  first dipping would impregnate (i.e. 
plug) s~fface pores of the substrate while the 
second t'omzs a film coating on it. Microscopic 
examination of a section of the coated substrate 
therefore re~ea|ed a n  as~Tnmetric structure char- 
acterized by a loose porous core (representing the 
substrme) bounded by compact skins (i.e. the film 
ce~ts), ~ e  substt-ate conferred mechanical rigidity 
to the barrier thus obviating the need for an 
~dditioaa| mechanical support for the film in the 
desigt~ of the dialysis cell. The thickness of the 
substrate was determined at 10 random points 
before and after ctxating and from the difference 
the t~ckn~,s of the film coat was calculated. This 
simple technique of applying a film coat on a 
tx-wous substrate has been frequently used in the 
formation of dialysis membranes (Richards, 1972). 

Tl~e coa+ed substrate formed the barrier in drug 
relea~ ~xperiments which were carried out by 
diM~is met.hods. Barriecs of mean thickness 166 
+_ 3.1 ~m and film coat thickness 10 + 1.2 /~m 
~ r e  used: the area exposed to drug source (donor 
fIuid) gas 5 cm'-. The apparatus consisted of a 
dialysis cell similar in design to that described by 
Luttinge- and Cooper (1967), but without a me- 
chanicai rapport for the membrane; also, the donor 
fired wa~ not stirred to simulate practical situa- 
tions of drug release from coated pellets (Fried- 
man et M., 1979). The donor fluid in the dialysis 
~t!  ~as the dr,ag ~ ludon  (10 ml) and the receptor 
fluid, 800 rnl water in a 1 ! glass beaker. The 
considerably larger volume of the receptor fluid 
was intended to create near-sink conditions. With 
stirring of the receptor fluid at 100 rpm, the 
e.x-periment was conducted at 30 + 0.5 ° C. Samples 
(5 nil) were taken at 30-min intervals for 3 h and 
analysed spectxophotometrically (Unicam, SPS00) 
for content of ephedrine-HCl at Am~, 253 nm. 
Methylene blue (1 nil, 1~ aq.) was added to the 
donor fluid at the end of each experiment to test 
for leakage. The experiment was carried out in 
triplicate and mean results calculated; individual 
results were reproducible to + 12.5~ of the mean. 

Drug release through this type of barrier is 
expected to be controlled by the rate of permea- 
tion through the flint coats, these being the high- 
resistance layers in the asymmetric structure. The 
amounts of drug released through the aqueous and 
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Fig. 1. Effect of type of casting fluid on drug release through 
the film coatings. (A) Ethanol, (o)  aqueous, if-I) acetone. Per- 

meant: ephcdr~ne-HCl (10 nd, 5~ w /v  aq.). 

ethanol cast film coats were virtually equal but 
considerably higher as compared to those for 
acetone (Fig. 1). The mutual repulsion between 
cationic groups in the polymer structure results in 
the formation of a more porous film structure 
(Okor and Anderson, 1987); the extent of this 
repulsion in turn depends on the degree of dissoci- 
ation of the cationic groups. Dissociation is 
favoured in the polar solvents (water and ethanol) 
as compared with the i_on-polar solvent (acetone). 
It was expected that the larger (colloidal) particle 
size in the aqueous coarcevated system (compared 
with the molecular sizes in ethanol solution of the 
polymer) would lead to the formation of a more 
heterogeneous structure with greater permeability. 
The results (Fig. 1) suggest that any such dif- 
ferences were slight. 

Results (Fig. 1) were obtained using a 5 ~  w / v  
drug solution. During the course of an increase in 
permeant concentration of 1 to 5~, a marked rise 
in drug release was observed up to 25% permeant 
concentration, while be~,,rnd thi~ point the in- 
crease was slight (Table 1). This finding suggests 
that at this critical drug concentration (2.5% w/v),  
film permeability was determined by the availabil- 
ity of surface pores of suitable size for permeant 
penetration rather than the number of permeant 
molecules at the film upstream surface. The re- 
tard-release property of the barriers was therefore 



TABLE 1 

Effect of permeant concentration on drug rlease through the film 
coatings 

(a) Aqueous cast and (b) ethanol cast films. 

Permeant 
concen- 
tration 
(% w/v) 

Amount released (mg) in time (h) 

9.5 1 1.5 2 2.5 3 

(a) l  48 56 70 88 88 90 
2.5 104 112 112 120 136 136 
5 112 120 136 144 152 160 

(b)l  48 56 56 80 80 88 
2.5 104 104 112 120 144 155 
5 112 125 140 ISC 152 160 

more pronounced at l-fig,her drag concentration 
because of the greater residual content after 3 h. 

The results of this preliminary study indicate 
that the aqueous coarcevated system of the poly- 
mer has a potential in the polymeric coating of 
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drug particles for controlled release applications. 
and could be substituted for the more expensive 
ethanol as casting fluid. 
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