Moxifloxacin loaded intraocular lenses for cataract surgery
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[bookmark: _GoBack]Cataracts represent one of the most common diseases responsible for blindness. Currently cataracts are treated by surgery that consists in the replacement of the natural lens by an intraocular lens (IOL). The biggest concern associated with this intervention is the postoperative infection caused by bacteria that can lead to complications such as inflammation and even vision loss. [1] To prevent this process, antibiotics are administrated topically through eye drops with a high frequency, which can be a huge inconvenient. Furthermore, eye drops are not very efficient due to the difficult drug penetration until the posterior chamber. Incorporation of antibiotics in the IOL can be a strategy to prevent the postoperative infection. 
This work aims to contribute for the development of IOLs loaded with the antibiotic moxifloxacin which are able to release the drug in therapeutic levels for a prolonged period of time. 
Moxifloxacin was loaded in 3 different types of IOL materials: DEF50 (silicone hydrogel with 50% water content), B26Y (hydrophilic acrylate with 26% water content, and GF (glistening-free hydrophobic with 4.9% water content). The loading step for DEF50 and B26Y was performed in moxifloxacin saline solution, while for GF, a solution of moxifloxacin in ethanol was used due to the low capacity of water absorption of this material.  Drug release experiments were performed in sink conditions, in saline solution, at 36ºC and 180 rpm. The moxifloxacin-B26Y system was selected for further release studies. The loading time was increased up to 28 days. Release experiments were carried out in sink conditions and in dynamic conditions using a microfluidic cell, with a chamber of 250 µL of volume. A flow rate of 2.5 µL /min of saline solution was chosen to mimic the physiological conditions. The swelling behavior, transmittance and morphology of the B26Y material were evaluated before and after the incorporation of moxifloxacin to clarify the effect of the drug on the material properties.
The B26Y and DEF50 materials released all moxifloxacin in 3 days, while GF material released the drug in the first hours and in a very small amount. B26Y was chosen for further studies with increased loading time (28 days). The quantity and the time duration of the drug release increased significantly. A simple mathematical model that mimics the hydrodynamic conditions in the eye was applied to the results to predict the drug release behavior of the lenses in physiological conditions. The resulting concentration profile is quite similar to the one achieved in dynamic conditions in the microfluidic cell. All properties measured for B26Y material presented no significant change with the presence of moxifloxacin.
Moxifloxacin loaded B26Y IOL seem to be a promising drug delivery system to prevent acute endophtalmitis after cataract surgery. Increasing the loading time of moxifloxacin up to 28 days allows the achievement of therapeutic concentrations of the antibiotic in the physiological conditions until at least 16 days, while the B26Y material properties are not compromised by the drug incorporation.
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