Polymeric nanocarriers for ocular drug delivery
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      Delivering molecules to the posterior part of the eye is challenging due to the presence of various anatomical barriers meant for natural protection (1,4). At the same time, it is demanding in disorders like age-related macular degeneration, diabetic retinopathy and glaucoma (2,3). There is a huge gap between the dose administered and the dose actually delivered at the posterior site (in many cases only 5% of administered drug is absorbed). Intravitreal route proven to be the effective route considering the fact that the entire dose is available for absorption, though it requires skill and causes discomfort to the patient. However, the recent developments in nanotechnology enabled generation of tailor-made particles which can deliver the therapeutic cargoes for prolonged periods (2). Another unique feature is the targeting capacity, which allows us to target a site specifically using respective ligands. By exploiting these features we can reduce the invasive injection frequency and thereby improve the overall patient compliance.
         As part of this project, we planned to develop a library with different types of nanocarriers (Polymersomes, polymeric micelles) using amphiphilic block copolymers. The preparation methods are simple and reproducible with different sizes (30, 50, 100 nm) and charges. We loaded model molecules to evaluate the releasing capability in physiological buffer and porcine vitreous using UPLC and LCMS methods. In this process we developed a high throughput screening methods for the library. Subsequently, the molecules were also loaded with florescent probes to study the mobility patterns in vitreous environment. The release data was used to study the release mechanisms as well as the clearance rate in the vitreous using simulations. These studies suggests that Nano carriers may be helpful in achieving the sustain release profiles in the intravitreal injections. Further studies needed to confirm these results in animal models.
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