Accepted Manuscript =

Effects of enzymatic degradation on dynamic mechanical
properties of the vitreous and intravitreal nanoparticle mobility

Di Huang, Ying-Shan Chen, Qingguo Xu, Justin Hanes, Ilva D.

Rupenthal

PII: S0928-0987(18)30138-6

DOLI: doi:10.1016/j.ejps.2018.03.023

Reference: PHASCI 4452

To appear in: European Journal of Pharmaceutical Sciences
Received date: 20 December 2017

Revised date: 19 March 2018

Accepted date: 20 March 2018

Please cite this article as: Di Huang, Ying-Shan Chen, Qingguo Xu, Justin Hanes, Ilva
D. Rupenthal , Effects of enzymatic degradation on dynamic mechanical properties of the
vitreous and intravitreal nanoparticle mobility. The address for the corresponding author
was captured as affiliation for all authors. Please check if appropriate. Phasci(2017),
do0i:10.1016/j.ejps.2018.03.023

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.ejps.2018.03.023
https://doi.org/10.1016/j.ejps.2018.03.023

Effects of enzymatic degradation on dynamic mechanical properties of the

vitreous and intravitreal nanoparticle mobility

Di Huang?!, Ying-Shan Chen?, Qingguo Xu?, Justin Hanes?, llva D. Rupenthal®*

!Buchanan Ocular Therapeutics Unit, Department of Ophthalmology, New Zealand National Eye
Centre, Faculty of Medical and Health Sciences, The University of Auckland, Private Bag 92019,
Auckland 1142, New Zealand

2Center for Nanomedicine, Wilmer Eye Institute, The Johns Hopkins University School of Medicine,
400 North Broadway, Baltimore, MD 21231, USA

“Corresponding author. Tel.: +64 9 9236386; Fax: +64 9 3677173. E-mail address:
i.rupenthal@auckland.ac.nz (1.D. Rupenthal).

#Current affiliation: Department of Pharmaceutics, School of Pharmacy, Virginia Commonwealth
University, 410 North 12" Street, Richmond, VA 23298, USA

Abstract

Intravitreal mobility of nanocarriers may have implications on the efficacy of the encapsulated drug in
the treatment of vitreo-retinal diseases, with any changes in the integrity of the vitreous microstructure
influencing nanoparticle biodistribution. This study investigated enzymatically digested vitreous
models to mimic the aging eye. Collagenase, hyaluronidase, or trypsin was employed to selectively
digest the structural components of the vitreous. Physical properties of digested bovine vitreous were
initially assessed via texture analysis and oscillatory shear testing. Morphological changes in bovine
vitreous microstructure were visualized by scanning electron microscopy and diffusion dynamics of
hyaluronic acid coated nanoparticles through degraded porcine and bovine vitreous were examined
using fluorescence spectroscopy and multiple particle tracking microscopy, respectively. After
enzymatic treatment, the vitreous liquefied and its dynamic mechanical properties significantly
changed with a decrease in stiffness and an increase in damping capacity. Micrographs confirmed
specific digestion of each of the structural vitreous components. Furthermore, enzymatic degradation
reduced steric hindrance and enhanced convective flow within the vitreous, resulting in increased

intravitreal nanoparticle mobility which could alter the drug pharmacokinetics.
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