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Transdermal route is one of the potent alternative routes that can improve undesirable
characteristics of oral administration such as the intestinal and/or hepatic first-pass elimination, high
variance in bioavailability due to variable condition of gastrointestinal tract. However, a much smaller
number of drug are marketed using this route of delivery, compared to oral dosage forms, because
drug absorption across the skin is very low due to the stratum corneum, a main barrier for drug
absorption across the skin. Particularly, as propranolol, a B-blocker, has a short biological half-life
and is subjected to extensive hepatic first-pass metabolism, propranolol must be a potential candidate
for the transdermal use. In this study, therefore, the author intends to formulate novel polymeric film
preparations of propranolol hydrochloride (PPL) by utilizing several chemical enhancers such as
terpene enhancers and a mixture of sodium lauryl ether sulphate (SLES) and phenyl piperazine (PP)
for achieving the desirable rate of drug penetration into the systemic circulation.

First of all, basic studies on skin permeation of PPL from solutions including enhancers such
as menthol, cineole and propylene glycol were performed. Next, film preparations of PPL were
developed by employing ethyl cellulose (EC) and polyvinyl pyrrolidone (PVP) as a film former and
dibutyl phthalate (DBP) as a plasticizer. The film preparations were characterized in physical
properties such as uniformity of drug content, thickness and moisture uptake capacity. The uniformity
of drug content was evidenced by the low SD values for each film preparation. The moisture uptake
capacity and drug release rate increased with the increase of PVP in each preparation. Enhancers
except for a mixture of SLES and PP examined in the present study also increased the moisture uptake
capacity and release rate of PPL from the film preparations. Then, release and permeation profiles of
PPL from film preparations were examined in the in-vitro studies using a Franz-type diffusion cell.
showing that film preparations containing cineole or a mixture of SLES and PP gave the highest
permeation rate of PPL. The best polymeric film preparations selected based on the permeation
studies, were applied to in-vivo study using Wistar rats by placing film preparation patches on the
abdominal skin. It was found that the polymeric film patch with the suitable ratio of film former
containing 10% w/w cineole or 0.5% w/v SLES+PP as an enhancer successfully improved the
transdermal absorption of PPL. As the enhancers used in the present study have been evidenced to be
low toxic, the films developed in the present study would be promising preparations for the clinical
use, considering the balance between efficacy and toxicity.
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