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  Abstract 
Purpose: The purpose of this study was to develop carboplatin (CPT) and etoposide (ETP) loaded biodegradable polymeric microparticles as a combination therapy for retinoblastoma via subconjunctival route and to evaluate it by in vitro and in vivo methods.
Methods: CPT and ETP loaded PLGA microparticles (CE-MIP) were prepared by emulsification-spray drying technique by optimizing various process and formulation parameters. The optimized drug loaded PLGA microparticles were characterized for particle size, zeta potential, entrapment efficiency and in vitro release. In vitro cytotoxicity studies of CE-MIP and plain drugs were carried out in Y-79 and WERI-Rb cell lines. Anti-tumor efficacy of CE-MIP was also investigated by carrying out Soft agar assay and apoptosis study on Y-79 cell line. The pharmacokinetic parameters of vitreous and plasma drug levels on subconjunctival administration of CE-MIP and free drug were assessed in Sprague Dawley rats. The in vivo efficacy of CE-MIP in the treatment of orthotropic retinoblastoma in nude mice via subconjunctival route was evaluated. 
Results: The particle size of CE-MIP was found to be 3-14 µm and the zeta potential values ranged between -23.0 to -34.2 mV indicating stability. DSC and XRD studies indicated that CPT and ETP were present in the amorphous phase and may have been homogeneously dispersed in the PLGA matrix. SEM micrographs showed discrete and homogenous particles. The entrapment of ETP and CPT in PLGA microparticles was found to be more than 80% and more than 60% respectively. Drug release study showed that CE-MIP released CPT in 4 h and sustained the release of ETP up to 72 h. In vitro cytotoxicity studies CE-MIP showed greater anti-cancer effect (25.33% cell viability) compared to plain drug mixture (38.56% cell viability) in Y-79 cells (200 μM concentration). In WERI-Rb cell lines, the CE-MIP and plain drug mixture at 100 μM showed % cells viability as 37.82% and 66.08% respectively. In the soft agar assay, the CE-MIP treatment demonstrated a significant reduction in the number of colonies (~50% reduction) formed as compared to control. Also, the apoptotic effect of CE-MIP (15.7%) was greater compared to that of control (7.9%). The pharmacokinetic study showed that CPT concentration in the vitreous humor was far higher than that in the plasma, indicating the possibility of minimizing systemic side effects. Mean tumor burden in the CE-MIP treated eyes was significantly smaller compared to the untreated control eyes showing the anti-tumor efficacy of developed CE-MIP.
Conclusion: Taken together, the study demonstrated that CPT-ETP/PLGA MIP based subconjunctival drug delivery system holds significant potential towards the treatment of retinoblastoma. 
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