Miniature Flow Cytometer for Medical

Diagnostics and Pathogen
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* An analysis tool for understanding & measuring biochemical and physical properties
of cells, Le., profein levels,

v Specific receplors or profeins are fluorescently labeled.

+ Separate sheath flow focuses cells into a single-file line.

*» Single or multiple laser beams excite fluorescence and/or scattering. Fluorescent intensity
is then correlated with receplor levels or prolein expression.

Why Miniature Cytometry at Sandia?
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— It is the gold 'q.hll'lll.tt-d for microsphere-hased assavs. l o

- Has been used for biothreat 1D as the hack-end - Spyeinm (APTIS)
LA

detector in PCE-hased devices.

= Clinical diagnostics in civilian and military clinics
— It is the gold standard for infectious disease diagnostics.
- Bio-attacks, AlDS, anemia, cancer, and many infectious discases. ¥

ad,

— Aszays can be mulliplexed, saving time and sample size,
- Credible replacement for ELISA.
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Fabrication Paradigms for Microacoustic

Focusing Platforms

Key Features

# Integration of acouslics with diclect rophoresis o achicve highly
tocused streams

¢ Lse of glass-glass thermal bonding for optical access fo channels

Key Features

= Particles focused h'!,-llrmlg,rnqmir.ﬂl',.' .|||;||ng the widih ancd
acoustically along the height of the microchannels

# Integration of an acoustic sorler along with the focusing

* Fabricated on a bulk piezo substrate and channels created out
of a |1'|||||E|.|'!.-rr LA p['rrr‘lnrl*:.il.l pricess

Key Features
¢ Fase of fabricalion
* 1-step Bosch etch process
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* 1.0 Focusing with a single PZT transducer
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® Modeling and Experimental Results )
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Impact of Reflector Boundary Conditions:
Force on Microparticles
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Experimental Results- i '
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» Designed, fabricated, and characterized a microfluidic-acoustic focusing module
for flow cylomelry,

= Obtained good flow-focusing with microbeads and cells.
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* Meeds further optoelectronic integration for a complete cytometer-on-a-chip.
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