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Background: There is an increasing of several eye diseases, which makes it necessary to develop 
formulations in this field. Despite this need, the permeation of drugs through the ocular membranes is impaired 
due to the anatomy and physiology of the human eye. Thus, the need arises to include permeation enhancers 
in topical ophthalmic formulations to increase the permeability of the drug in the ocular membranes(1). The 
combination of an anti-inflammatory and an antibiotic would also be very beneficial, as most eye pathologies 
have inflammation inherent in an infection. Aims: Develop lipid-polymer hybrid nanoparticles (HyLPNs), with 
enhanced properties for topical ocular drug delivery. Methods: The HyLPNs formulations were produced 
accordingly to a published methodology of our research group(2). Precirol® at 0.05% (w/v) was used as lipid 
phase and Pluronic™ F-68 at 0.1% (w/v), a biocompatible non-ionic surfactant in aqueous phase. To produce 
hybrid nanoparticles, low molecular weight chitosan was added to the aqueous phase. Also, to improve the 
mucoadhesive properties and permeability of the nanoparticles, Gelucire® 48/16 and hyaluronic acid with an 
average molecular weight of 50 kDa were added, and HP-β-CD was added to the lipid phase. After optimizing 
the HyLPNs, an antibiotic (levofloxacin) and an anti-inflammatory (ibuprofen) were incorporated. Results: The 
final formulation has a size of 224.3 ± 5.0nm, a PDI of 0.304 ± 0.011 and zeta potential of -12.7 ± 0.3mV. The 
efficiency of encapsulation was 90.1 ± 0.6 % and 79.2 ± 5.6%, with a drug loading of 2.16 ± 0.12% and 1.87 ± 
0.18% for levofloxacin and ibuprofen, respectively. In vitro assays with ARPE-19 cell line shown that HyLPNs 
are biocompatible, without affecting either the cell membrane integrity or the metabolic state. Conclusions: 
The results allow to show that the HyLPNs present properties with a promising potential for the treatment of 
ocular pathologies. 
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