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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and 
key milestones.)   
The goal of this project is to attempt to understand the basic processes responsible for mechanical 
toughness in hydrogels and to use the results to design tougher biomaterials for a synthetic cornea or 
synthetic corneal onlay.    These goals will be achieved by the rational design, synthesis, and testing of 
hydrogels of controlled architecture.   
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: The goal of this project is to attempt to understand the 
viscoelastic responses responsible for mechanical toughness in hydrogels and to use this knowledge to 
design tougher materials for medical applications such as a synthetic cornea or corneal onlay.  
Specifically, we intend to prepare and study a series of poly(ethylene glycol)-based hydrogels with 
controlled crosslink density and controlled molecular weight between crosslinks by utilizing Diels-Alder 
chemistry of bis(maleimides) and multifunctional furans.  Importantly, controlled architecture is possible 
using this strategy, and this will allow the careful study of an enormous array of configurations, 
including but not limited to, bimodal and multimodal networks, block copolymer networks, and 
interpenetrating networks.  Results of tear strength, stress relaxation, and tensile strength measurements 
of these networks will be used to develop a model for this type of system.  The interdisciplinary nature 
of this project will result in interaction between scientists (students and faculty) with a wide range of 
backgrounds.  In fact, students will be involved in or exposed to all aspects of the project including 
synthesis of hydrogel precursors (organic chemistry), preparation and characterization of polymers 
(polymer chemistry), preparation and characterization of hydrogels (materials science and engineering), 
and measurements of permeability and toxicity of the devices (medicine).     

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
The goal of this project is to attempt to understand the basic responses responsible for mechanical 
toughness in hydrogels and to use this knowledge to design tougher materials for a synthetic cornea or 
synthetic corneal onlay.   Using new and controlled network-forming chemistry, we plan to 
systematically prepare a series of model hydrogels with carefully controlled architecture.  Mechanical 
testing will allow us to develop a model for a tougher cornea.  A basic understanding of the structure-
property relationships for these solvent-swollen networks is of crucial importance to the design not only 
of corneal materials but for an enormous variety of materials applications and is of fundamental 
scientific value.  This collaborative effort between Cal Poly SLO, IBM-Almaden, and Stanford 
University’s Medical School and Department of Chemical Engineering provides a valuable partnership 
for the CSU.  CSUPERB funding will help provide training for students in the field of biomaterials and 
will assist in the development of a basis for future collaboration.  This project emphasizes the 
interdisciplinary nature of biotechnology research by fostering interaction between scientists (students 
and faculty) in areas as diverse as synthetic chemistry, materials science, polymer chemistry, chemical 
engineering, and medicine.    


