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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 major objective of this research is the development of a high-efficiency three-
dimensional cell and pathogen separator on a bio-chip for use in pathogen detections in oncology and 
infectious diseases. We have currently verified through mathematical simulation techniques that the 
proposed design will improve detection limits quite significantly. In the subsequent step, a prototype will 
be microfabricated and its efficiency of separation tested by manipulating polystyrene beads in ionized 
water in a 3D fashion in a micro flow cell. The scope is limited to testing the system with polystyrene beads.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
The ability to isolate and concentrate rare biological cells, pathogens (bacteria, virus, etc), biomolecules 
and any sub-micron particle is critical to many biomedical applications, including diagnoses for cancer 
and infectious diseases (SARS, deadly flu strains, STD, etc).  Two-dimensional (planar) manipulations of 
biomolecules, including DNA, have been achieved with microdevices. However, the volume (three-
directional) manipulation and transport of such molecules is absent in planar miniaturized applications 
resulting in inability to process relatively ‘large-volume’ samples relevant in oncology and infectious 
diseases. This research develops a new, efficient 3-dimensional miniaturized separator that processes 
large volumes – offering speed, flexibility, controllability, and highly adaptable for automation. An 
additional advantage due to the miniaturization is portability of the device that will make it a natural fit 
for diagnostic tests at point-of-care (i.e., doctor’s office or the emergency room). This device will be 
microfabricated and tested in the course of this proposed research.  Further, the controlled and precise 
transport and manipulation of biomolecules and charged species developed in this research will find 
applications in the promising next generation self-assembly micro/nano fabrication technologies where 
precise and reproducible placement of particles in a desired 3-dimensional pattern is a requirement. 
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. 
 
A three-dimensional (3D) manipulation of molecules and charged particles at a micron and sub-micron 
level (from several microns down to 0.1 um) will form the basis for enabling practical technology for a 
high-volume miniaturized molecular diagnostics device that (i) helps to determine the genetic causes of 
diseases, (ii) isolates, separates and detects disease causing organisms, and (iii) allows controlled, 
uniform and reproducible nano-fabrication of devices.  The major drawback in current miniaturized cell 
and pathogen detection systems in oncology and infectious diseases is the large threshold for detection 
(often a million cells/ml) and the large wash waste. A relevant example is the case of bacterial infections 
where the concentration of pathogens is about 100 cells/ml. With the proposed 3-dimensional high-
volume and high-efficiency diagnostic device, the sample volume is increased to as much as 1 ml. With 
the expected high-efficiency of collection in the range of 90-100%, the pathogen capture rate is high 
enabling detection thresholds as low as 1 part in a million.  


