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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 and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE:   
 
To develop novel magnesium oxide (MgO) materials as antimicrobial agents.  The application of MgO 
materials in spacecrafts will be explored. 
 
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
 
Magnesium oxide (MgO) is a material that is widely studied for its rich surface reactivity and 
applications as a catalyst. Recently, it is reported that MgO possesses antimicrobial activity. Based on 
its high surface reactivity, we hypothesized that the antimicrobial effectiveness of MgO could be 
enhanced by increasing the surface area and the coordinative unsaturated anion concentration on the 
surface. We propose the synthesis of the sol-gel derived MgO aerogel which is amorphous and has a 
high surface area (~ 480 m2/g) while a typical MgO crystalline has only 20 to100 m2/g surface area. The 
amorphous MgO aerogel developed in the proposed research is synthesized by a novel reaction which 
does not involve the transformation to brucite prior to the formation of MgO.  The intellectual merit of 
the proposed research project is to systematically understand the relationships between the 
microbicidal effectiveness and the structure, surface treatment, surface area, concentration of low-
coordination oxygen sites of MgO.  The broader impacts of this project include the potential 
development of materials for antimicrobial applications in water treatment, food safety, sterile 
processes, bioterrorism, and the space program.  In this study, we will (1) synthesize and characterize 
the amorphous MgO aerogel; (2) characterize the antimicrobial effect of crystalline and amorphous 
MgO materials; and (3) explore the application of MgO materials in the space program through the 
partnership with the NASA Jet Propulsion Laboratory and the student internship. 
 
EXECUTIVE SUMMARY: (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 for California.)         
 
Magnesium oxide (MgO) is a compound that is safe to use as a food additive.  Recently, it is reported 
that MgO possesses antimicrobial activity probably due to its rich surface reactivity. In this study, we 
propose a novel process to synthesize MgO materials with increased surface area and anion 
concentration of MgO.  These amorphous MgO materials will be tested for their antimicrobial activity in 
relationship to their surface properties.  The mechanisms of microbial killing and the applications of 
MgO will be explored. The broader impacts of this project include the potential development of 
materials for antimicrobial applications in water treatment, food safety, sterile processes, bioterrorism, 
and the space program.  In this study, the application of MgO materials in the space program will be 
explored through the partnership with the NASA Jet Propulsion Laboratory and the student internship.


