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Technology

This project demonstrates a combined 
fl uidic and imaging platform for DNA 

microarray experiments. This will be 
a new tool for biological countermea-
sures and sciences. The fl uidic platform 
will enable new studies of microarray 
reuse directed at reducing the cost of the 
technique and new studies of kinetics to 
reduce the processing time. These are 
major steps on the way to new micro- 
array applications in assays, environ-
mental detection, and medical diagnos-
tics. In addition, the platform itself could 
be a component of proposals to external 
sponsors for instrumentation work. 
The system will include the microarray 
fl ow cell (MFC), modifi ed laser 
scanner, thin-fi lm heater, and data 
acquisition capabilities.

Current detection approaches us-
ing DNA methods have good utility 

in predictive value, but the number of 
sequence signatures or probes that can 
be evaluated in practice is very limited. 
This is due to the fact that the material 
and labor costs per test are high, and the 
number of probes evaluated per test is 
low. For example, real-time PCR using 
TaqMan can assess up to four probes in 
a test; this approach is limited to testing 
for a specifi c agent. In an improvement, 
new suspension arrays can use 100 to 
500 probes per test; this approach en-
ables testing for a panel of known, fi xed 
threat agent signatures. This approach is 
used on LLNL’s Autonomous Pathogen 
Detection System. 

The next stage of molecular diagnos-
tics for biological threats is to look much 
more broadly for emerging threat bio-
signatures, such as virulence elements 
or natural and engineered mutations. 

Figure 1. Dye visualization experiment testing liquid exchanges in the MFC. 
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This capability is targeted against new 
natural pandemics and engineered bio-
logical warfare agents to enable prompt 
countermeasures. High-density DNA 
microarrays have the capability to pro-
vide this broad type of search, using on 
the order of over 100,000 to 1,000,000 
probes, depending on the platform. A 
group at the Naval Research Laboratory 
used high-density, short-probe microar-
rays to identify genetic variations of 
infl uenza viruses in clinical samples. A 
group at LLNL used high-density, 
long-probe microarrays to identify 
virulence elements in spiked environ-
mental samples.

Project Goals
The goal of this effort is to 

demonstrate a combined fl uidic and 
imaging platform for DNA microarray 
experiments. 

Relevance to LLNL Mission
This project will be of great use 

to LLNL in its global security mission 
and ongoing efforts in detection methods 
against biological terrorism by provi-
ding the micro-fl uidic “backbone” for 
these efforts.

FY2008 Accomplishments 
and Results

The implementation of the MFC, 
thin-fi lm heater, and modifi ed scanning 
platform was completed. The next step is 
to characterize the system and use it for 
experiments directed at reducing the cost 
and processing time of the technique.

Our results, illustrated in Figs. 1 and 
2, include the following:
1. fabrication and assembly of a MFC;
2. modifi cation of commercial 

(GenePix) microarray reader optics, 
stage, and housing to accommodate 
the MFC;

3. assembly, programming, and valida-
tion of fl uidics test bed;

4. demonstration of fl uidic control with 
fully assembled MFC system;

5. fabrication and characterization of 
a fl exible polyimide heater with 
integrated heat spreader; and

6. performance of initial visualization 
experiments of a typical test micro-
array in the MFC.
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Figure 2. MFC integrated into a modifi ed microarray laser scanner 
during a fi t check.




