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Development of electrospun timolol maleate-loaded fibrous nanocoatings for ocular lenses
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he complexity of the structure of the eye, more specifically the cornea [1], poses a great challenge with respect to topical

ocular drug delivery [2]. As a result, extensive research in this field has yielded an array of approaches to overcome these
anatomical barriers; one of which is the use of PEs. In an attempt to utilise PEs to increase the corneal penetration of timolol
maleate, electrohydrodynamic atomisation (EHDA) was employed to fabricate drug loaded polymeric fibers containing PEs.
EHDA is an on-demand; simple, easily amendable process (figure 1) capable of producing uniform structures which can be
utilised as coatings for ocular lenses for ocular drug delivery [3, 4]. The resulting fibrous coatings were characterised with
respect to morphology, thermal behaviour, in vitro drug release, release kinetics and ocular biological tolerability. SEM
analysis of the electrospun structures confirmed the presence of smooth nano-fibers; whist thermal analysis confirmed the
stability of all formulations. In vitro release studies demonstrated a triphasic release; initial burst release with two subsequent
sustained release phases with most of the drug being released after 24 hours (86.7%) Biological evaluation studies confirmed
the tolerability of all formulations tested with release kinetics modelling results showing drug release was via quasi-Fickian or
Fickian diffusion. There were evident significant differences (p<0.05) in TM release dependant on permeation enhancer. The
use of electrospinning to produce contact lens coatings has not yet been scrutinised in the pharmaceutical research remit and
has shown great potential here; proposing a novel formulation and ocular drug delivery device to enhance TM release.
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