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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.)  This project is an exploratory study to adapt the technology based on capillary electrokinetic 
chromatography that has been developed for open tubular columns in the PI’s laboratory to a planar 
format. The key milestone is to demonstrate that we can produce a micromachined column made of glass. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The long term research goal of this project involves the development of series of planar capillary 
electrokinetic chromatography (PCEC) columns and detection mechanisms to be used as a diagnostic tool 
in the health industry. These columns will be used to separate and detect proteins or peptides which might 
be an early indication of heart disease or cancer and as such are going to be of great interest for 
preventive medicine. This long term research project will be supported by a $1.5M grant. 
The immediate purpose of the research outlined in the CSUPERB proposal is more modest and consists 
of investigating the development of an inexpensive column based on microfabricated planar capillary 
electrokinetic chromatography to eventually separate and detect proteins directly with this instrument. 
This tool will be tested with the donated equipment.  The advantage of PCEC columns over capillary 
electrokinetic chromatography (CEC) is to offer the opportunity to use microfluidics and micromachining 
techniques, to produce at low cost sophisticated planar structures. The surface area of the channel is 
increased by chemical etching and is coated with conventional phases used for HPLC. The surface 
modification of PCEC columns is similar to CEC. PCEC channels differ from CEC columns by their 
shapes which are close to a semi-circular cross section rather than a circle. An initial study of the effect of 
shape on performances will be done with open tubular columns having circular and rectangular cross 
sections.  It can be anticipated that the research will last a maximum of three months. It will involve the 
development of planar structures made of glass plates bonded together.  
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 purpose of this exploratory research is to investigate the development of an inexpensive column 
based on planar capillary electrokinetic chromatography technology to separate proteins and peptides. 
These columns will be tested and integrated to an existing instrument donated from our industrial partner. 
The research described in this proposal involves the early feasibility study of planar capillary 
electrokinetic chromatography (PCEC) columns to be used as diagnostic tools in the health industry. 
These columns will be fabricated using microfluidics and micro-electro-mechanical-system (MEMS) 
technologies. Their internal surface will be modified using our patented approach developed for open 
tubular capillary columns. This interdisciplinary effort has for long term goal to develop new tools for the 
preventive medicine industry through collaborative discoveries and innovation in patient care, education 
and research. These columns will be used to separate proteins or peptides which might be an early 
indication of heart disease or cancer and as such are going to be of great interest for preventive medicine.  


