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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 main objective is to develop a new set of Physical Chemistry Laboratory experiments in which 
students apply important Physical Chemistry techniques to solve problems of current biological interest.  Specific 
milestones are: 1) measuring the bactericidal efficacy of a series of carefully chosen organic and inorganic silver 
salts, and 2) determining the chemical form (i.e., bound or free) of the silver ions in solution for each of these salts. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
As part of our efforts to regularly update the content of our undergraduate Physical Chemistry Laboratory 
course and to include interdisciplinary topics, we propose to develop a novel set of experiments in which 
students apply techniques they learned earlier in the Physical Chemistry Lab class to solve problems of 
current biological interest.  Students will probe the chemical and bactericidal properties of aqueous 
solutions containing silver ions.  On the basis of work in our research lab, we know these experiments are 
suitable for undergraduates.  The rate of cell death depends on the identity of the anion associated with 
the silver ion and the pH of the solution.  Experiments carried out by the students will be of two major 
types: 1) The bactericidal efficacy of a series of inorganic and organic silver salts will be determined as a 
function of pH for representative Gram-negative (Escherichia coli) and/or Gram-positive 
(Staphylococcus aureus) bacteria in aqueous solution.  The bacteria will be tagged with a commercially–
available “Live/Dead” fluorescent stain, and fluorescence spectroscopy will be used to monitor the rate of 
cell death as well as the overall fraction of bacteria killed.  2) The binding state of the silver ions in 
solution— i.e., whether the silver ions are bound in complexes or are free— will be determined via 
electrospray mass spectroscopy and electrochemical methods.  Data from these two types of experiments 
will then be combined to determine whether correlations exist between the silver ion’s bactericidal 
efficacy and the anion identity, pH, and binding state of the silver ion. 

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. 
With the increasing interdisciplinary nature of science and technology, it is important to introduce 
students in a given field of study to ideas and methods from other fields and to show that these fields are 
related.  This not only will increase students’ awareness of current trends in science and technology but 
also should boost their marketability upon graduation.  We propose to develop a novel set of experiments 
for the undergraduate Physical Chemistry Laboratory in which students apply important techniques from 
the field of Physical Chemistry to solve problems of current biological interest.  Because the experiments 
are, in fact, small research projects, we anticipate they will be particularly exciting to the students.  These 
experiments are motivated by the renewed academic and industrial interest in disinfectants containing 
silver ions.  For example, silver dihydrogen citrate is effective against a broad range of pathogens, acts 
rapidly, exhibits low human toxicity, and is environmentally–friendly.  Consequently, silver ion–
containing disinfectants have a wide variety of biomedical as well as general–purpose applications.  
Students will measure the bactericidal efficacy of a series of carefully chosen organic and inorganic silver 
salts, and then determine the exact chemical form of the silver ions in each solution.  Correlations 
between chemical form and efficacy will be sought as a means of predicting the efficacy of other untested 
silver salts 
 


