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SUMMARY
Objectives : Oral sustained release gel formulations with favorable rheological
properties have been proposed as a means of improving the compliance of dysphagic
and geriatric patients who have difficulty in handling and swallowing oral dosage forms.
This study examined in situ gelling liquid dosage formulations composed of mixtures of
methylcellulose, which has thermally reversible gelation properties, and sodium alginate,
whose gelation which is ion-responsive, with rheological characteristics suitable for
easy administration to dysphagic patients.
Methods : The rheological and gelation characteristics of a formulation containing
methylcellulose and sodium alginate containing 20% D-sorbitol were assessed for their
suitability for administration to dysphagic patients. The in vitro and in vivo release
characteristics of gels made from the selected formulations were compared, using
acetaminophen as the model drug.
Results : Mixtures of 2.0% methylcellulose and 0.5% alginate were of suitable
viscosity for easy swallowing by dysphagic patients and formed gels at temperatures
between ambient and body temperature, allowing administration in liquid form and in
situ gelation in the stomach. The in vitro release of acetaminophen from the
methylcellulose/alginate gels was diffusion-controlled at pH 1.2 and pH 6.8. Plasma
levels of acetaminophen measured after oral administration of the methylcellulose/
alginate formulation to rats showed more sustainable release compared to that from
methylcellulose and alginate solutions and from an aqueous solution of acetaminophen.
Storage of the methylcellulose/alginate formulation at 30°C caused some changes to the
rheological properties; however, these changes were reversed by cooling at 4°C. In
contrast, storage of the methylcellulose/alginate formulation at 30°C had little effect on
the in vitro drug release properties. The addition of drugs (acetaminophen, mexiletine,
metoprolol, ambroxol, loxoprofen, theophylline, ketotifen and salbutamol) to
methylcellulose/alginate formulation causes some changes to their rheological
properties, and the in vitro release of all drugs from the methylcellulose/alginate
formulation was sustainably restrained.
Conclusion : The results suggest that the methylcellulose/alginate formulation has
potential for application in the development of sustained release formulations designed
to improve compliance among elderly and dysphagic patients. The drug release
characteristics of the methylcellulose/alginate formulation were not affected by storage
temperature, and it was suggested that the formulation could be applied to various
drugs.



