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Biosensors Are All Around Us
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Industry Segments
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Key Challenges, Drivers, Constraints & Needs

In Biomedical Research, Diagnostics
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Opportunity for Convergence
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Biomolecules and the silicon components at similar
length scales
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Intel Research Focus

1. Generate base-specific signal

2. Amplify chemical signal

3. Confine signal

4. Detect electrical signal

Integrated Reader HW

System and analysis SW

. Label-free Low and high Density Electronic Arrays




Why study Proteins?

» Closest to action in the body; proteins
important in maintaining cellular function

* Proteins interact with each other via a lock
and key mechanism, abnormal interaction
lead to disease

» Protein and peptide array can facilitate
screening these interactions on large scale
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Use of Arrays: Checkups of the Future

Someday physicals could routinely include screening

for autoantibodies. [ 1 Autoantibody
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plasma [the acellular part). Disorder Five.gearnisk
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containing an array of autoantigens—
molecules known to be capable of eliciting
‘autoimmune reactions—at known positions.
‘Any autoantibodiesin the blood would bind to
e aWoan; ieens iy aringsignals
ingicating the identity and quantity ofthe
‘bound autoantibodies.

* Body’s defends against foreign invaders by making antibodies proteins that attack foreign antigens

* However, some times body’s antibody turns against itself & leads to autoimmune diseases such as R. Arthritis

Screening & profiling auto antibodies using auto antigen micro array

can diagnose and predict autoimmune diseases




Peptide Array Project Process Flow

Develop silicon based peptide arrays for drug discovery and clinical diagnostics
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Application development (Milestone 5 & 6)

This project combines two well-established technologies: semiconductor

photolithography and peptide solid-phase synthesis
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Photolithographic peptide microarrays on silicon wafers for screening patient
protein profiles. Source: Intel Corporation, 2010



Opportunity and Challenges

Bio-compatibility: understanding surface interactions
at the intersection of biology and silicon

Designing for manufacturability: Compatibility with
standard CMOS fabrication methods

Cost/Volumes for intended applications — modularity

Low power and packaging requirements



