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Abstract

In the present work, the effect of
membrane swelling on the diffusivity of drugs
was investigated theoretically and
experimentally. On basis of the Flory-Huggins
and Yasuda theories, a perturbation procedure
was used to expand the logarithm of
diffusivity in powers of the activity of
swelling agent. Similarly, the logarithm of
diffusivity can also be expressed in powers of
the volume fraction of swelling agent in the
swollen membrane. In addition, experiments

of measuring the diffusivity of drugs were
performed. The membrane used was the
poly(ethylene-co-vinylacetate) and  poly-
urethane membranes. The swelling agent was
ethanol, and water was added to adjust the
activity of ethanol and the swelling ability.
The diffusivities of benzocaine, nitroglycerin,
and ethanol were measured. It was found that
the logarithm of the measured diffusivity
increases linearly with increasing ethanol
activity. On the other hand, for the dependence
of the logarithm of diffusivity on the volume
fraction of ethanol, the quadratic term is
required to bring about good agreement
between experimental data and theoretica
calculation. Therefore, it seems more
convenient to use the dependence of
diffusivity on the activity of swelling agent
than to use the dependence on the volume
fraction of the swelling agent.
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Fig.1 Dependence of the volume fraction of
liquid in the swollen membrane on the avtivity
of ethanol in EVAc membranes

-13

-14
-15
//—— /A
A S
= 16 e
- P
R 3
-17 o
2
[ ) e
.18 - /// A [ ] benzocain
o <& EtOH
A NTG
-19 ; ‘ ‘ ‘ ‘
0.00 0.05 0.10 0.15 0.20
H

Fig.2 Dependence of

the diffusivity of

permeants on the volume fraction of liquid in
the swollen membrane (EVAc membranes)
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Fig.3 Dependence of

the diffusivity of

permeants on the activity of ethanol (EVAC).
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Fig.4 Dependence of

the diffusivity of

permeants on the activity of ethanol (PU).
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