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ABSTRACTS 
 
PROJECT OBJECTIVE: 
The goal of this proposed project is to develop a miniaturized bioassay for detection of biological 
molecules using label-free UV imaging detection. In this project, we will use the new instrument to 
validate the sexually dimorphic expression of two epigenetic biomarkers, H3K9/14Ac and H3K9Me3, in 
neonatal mouse brains. 
 
TECHNICAL ABSTRACT:  
Microfluidics technology has been widely applied to the miniaturization of analytical methods and 
chemical and biological processes because it has many advantages, such as significant reduction in 
analysis time, much lower waste production, and enhanced system performance and functionality by 
integrating different components onto microfluidic devices. These applications are usually called micro 
total analysis systems (µTAS) or lab on a chip (LOC). Among all the detection methods developed for 
microfluidic devices, laser-induced fluorescence (LIF) still remains the most popular because of its high 
sensitivity and compatibility with microfluidic devices. However, conventional fluorescence-based 
detection requires the analytes to be self-fluorescent or to be labeled with a fluorescence tag and thus 
results in limited applicability. Another issue of fluorescence-based detection is the analyte labeling 
process, which is not always straightforward and may cause undesired results, especially for 
biomolecules like proteins. UV absorbance detection has been a good alternative because it’s a label-
free, nondestructive technique and has been widely used in many commercially available capillary 
electrophoresis and chromatography systems. However, the integration of UV absorbance detection into 
microfluidic devices is not always straightforward due to the short optical pathlength (generally between 5 
and 50 µm) of typical microchannel designs.  

To overcome these problems, we propose to develop a compact, automated instrument for label-
free, high-throughput biomarker analysis using a large-area UV imaging detector and novel UV-imaging 
microfluidic chips. The proposed research will (1) establish a new detection scheme for biological and 
chemical species on a microfluidic platform and (2) eliminate the need for derivatizing the target species 
for detection as required by the analytical techniques based on fluorescence, chemiluminescence, or any 
other detection tags. 
 
NON-TECHNICAL ABSTRACT:  
Microfluidics technology involves precise control and manipulation of fluids in small channels typically in 
the micrometer range (10-6 m) and has been widely used to scale down many chemical and biological 
assays, such as DNA assays and protein biomarker analysis, from conventional benchtop scale to small 
microchip scale. Conventional sample detection for these microfluidic chips relies on fluorescence signal 
from the sample itself or the fluorescent tag attached to it. However, the sample labeling process can 
cause undesired results, especially for proteins. Herein, we propose to develop a compact, automated 
instrument for label-free, high-throughput biomarker analysis using a large-area UV imaging detector and 
novel UV-imaging microfluidic chips. We will use this new instrument to study two protein biomarkers in 
the neonatal mouse brain. The research results will demonstrate the application of low-cost, streamlined, 
high-throughput bioassays in the microfluidic format and also provide the PI with necessary preliminary 
data to compete for future external funding from different agencies, such as NIH’s SC3 and NSF’s REU 
and BRIGE programs. The instrument will also be used to develop student labs for two new courses, 
“Introduction to Microfabrication and Microfluidics Technology” and “Microfluidics Technology and Its 
Applications”, to expose our senior and first-year graduate students at CSULB to this multidisciplinary 
area of growing importance and to provide them with working knowledge to get involved in this field. This 
is part of the PI’s vision of “Microfluidics @ the Beach”, which leads to our on-going efforts to establish 
the Center for Advanced Microfluidics Technology at CSULB for future research endeavors in 
biotechnology, chemistry, and engineering.




