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ABSTRACT
TITLE: MIF targeted neuroprotection through human serum albumin nanoparticle drug delivery

ABSTRACT BODY:
Purpose: Nanoparticles are becoming increasingly popular as a method to enhance drug delivery. We seek to
utilize human serum albumin (HSA) and hyaluronic acid (HA) to develop nanoparticles to deliver a small
molecule macrophage migration inhibitory factor (MIF) inhibitor ibudilast to treat N-methyl-D-aspartate (NMDA)
excitotoxic retinal damage in chicks.

Methods: Blank and ibudilast loaded HSA nanoparticles with or without HA coating were produced and
characterized with dynamic light scattering (DLS) and TEM. ARPE-19 cells were used to assess nanoparticle
cellular distribution with confocal and toxicity with MTT and TUNEL assay. Under an IACUC approved protocol,
in vivo experiments were performed in white leghorn chicks (n=39). NMDA (500 nmol) + nanoparticles (20ul
total volume) were injected into the left eye while the right eye received nanoparticles and vehicle (sterile
saline). Chicks were sacrificed at either one day post-injection (D1) or seven days post-injection (D7). Cell
death was determined via TUNEL assay at D1 and nanoparticle distribution was assessed at D1 and D7.

Results: Nanoparticles closely matched the established literature in size, charge (zeta potential), and TEM
morphology. Ibudilast concentration was measured as 0.0027mg/ml via HPLC mass spec. Nanoparticles were
found to adhere to ARPE-19 cells. Both in vitro and in vivo experiments showed no cellular or retinal toxicity
due to the nanoparticles. Two patterns were found in chick eyes; in undamaged eyes nanoparticles aggregated
on the inner limiting membrane, while in damaged eyes they were found distributed across the retina. There
was a 75% reduction in cell death due to ibudilast loaded HSA nanoparticles in NMDA damaged eyes
compared to NMDA controls (740.8±323.9 cells/mm vs. 2900.1±865.5 cells/mm , p = 0.0356).

Conclusions: This study shows preliminary data establishing the potential therapeutic benefits of
nanoparticle-based drug delivery of MIF inhibition to treat excitotoxic damage. Additional experiments will be
required to optimize the nanoparticle design and drug absorption.
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Layman Abstract (optional): Provide a 50-200 word description of your work that non-scientists can
understand. Describe the big picture and the implications of your findings, not the study itself and the
associated details.: Albumin nanoparticles delivering ibudilast were able to prevent cell death due to
excitotoxic damage.
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