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Abstract
The eye is an intricate organ, it consists of many barriers that help to protect and maintain its normal function. It is made up of two segments, the anterior segment – which includes the cornea, ciliary body, conjunctiva, sclera, and anterior uvea – and the posterior segment – which includes the retina and vitreous body. The protective design of the eye makes delivery of drugs to the back of the eye (posterior segment) difficult. However, with an ageing population, there is an increased number of blinding conditions that occur in the posterior segment that requires more effective and long-acting drug delivery systems (Mashaghi et al., 2016; Marshal, 1987).
Intravitreal delivery (IVT) is as yet the most effective route of drug delivery for the treatment of the posterior segment. IVT administration involves the injection of drug directly into the vitreous humor through the pars plana (Benz et al., 2006). Unlike other routes such as topical and periocular route of delivery, IVT ensures a high and reproducible dose delivery to the back of the eye, however, this route is not without limitations, the drawbacks include the relatively short half-life of protein drugs in the vitreous humor. An implication of this is that consistent therapeutic dose will be required on at least a bi-monthly basis for efficacious dose response, one which not only reduces the patient compliance but also increases the risks of complications such as endophthalmitis, cataract progression, astigmatism, vitreous hemorrhage and retinal detachment (Cheng et al., 2000; Cantrill et al., 1989). In which case, a more efficacious means of getting drugs to the vitreous humor for a longer period of time is highly preferred, as it will reduce the risks of complications while also improving patient compliance. And while there have been different proposed experimental approaches over the years, some of which include the use of reservoirs or monolithic forms and the use of polymers or polymeric membranes to control the release of drugs, they are often constrained by poor biocompatibility and biodegradability (Weiner and Gilger, 2010; Choonara et al., 2010; 2007). Hence, the major barrier to sustained delivery of IVT in the vitreous humour is the absence of a biodegradable and biocompatible delivery system which can prolong the release of therapeutic dose in the back of the eye.
The aim of this study was to synthesize a delivery system that is both biodegradable and biocompatible, and that which will prolong the release of therapeutic protein in the vitreous humour, using Infliximab as the drug sample of choice. A biodegradable in situ forming hydrogel designed to sustain the release of therapeutic proteins in the posterior chamber of the eye was formulated. Hyaluronic acid (HA) was derivatised with acryl group and it was used as the crosslinker in the synthesis of the gels. These gels were synthesised by crosslinking 2.0 mg, 4.0 mg, 7.0 mg, and 10.0 mg of the acrylated hyaluronic acid (Ac-HA) with PNIPAAM polymer. The thermoresponsive, injectability, and swelling characteristics were determined for the four gels. It was observed that the higher the amount of crosslinker, the less thermoresponsive the gels became. Swelling properties also decreased significantly (p < 0.05) with increasing amounts of crosslinkers. 
In vitro release studies with entrapped infliximab from gels prepared from 2.0 mg and 4.0 mg crosslinkers was investigated using the PK-Eye in vitro model.  The percentage drug release after 10 days from the gels with 2.0 and 4.0 mg crosslinkers were 94.0% ± 1.9 and 24.5% ± 3.0, respectively. The gels also displayed impressive biodegradability profiles in the presence of hyaluronidase, with >93.0% and >39.0% weight loss recorded for gels with 2.0 and 4.0 mg crosslinkers, respectively after 7 days. These promising results confirm that a biodegradable and biocompatible gel of PNIPAAM crosslinked with Ac-HA that can potentially be tailored to sustain the release of therapeutic proteins in the posterior segment of the eye is feasible.
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