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Project Objectives and Impact

@ Rapid Assessment of
Chemicals and Process

Chemistries Reporter cells treated with
chemicals of interest

@ Important for both Chemical
and Equipment Suppliers

Extracted
biomolecules
(DNA, ete.)

@ A First Step Towards an On-
Line ESH Monitor
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CMOS
Circuitry
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Chamber Supports Cell Health

9

Cell-Based Biosensing
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Beam Splitter Cube PDMS

Silicon
Sample

Cell Based Biochamber
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Biochamber Test

CMOS Prototyping
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Circuit Design
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@ Nucleic Acid Binding
@ Photodetectors

@ Cyclic Voltammetry

@Capacitance
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MultiSensor Fusion

MultiSensor Fusion
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ITO Test Chip

S10; Coated ITO
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Exposed ITO Si0; Surface
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; Remove Fibronectin:
. with HL:1 Cells:

. N

Capacitance (pF)

Pad Characterization
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Ascorbic Acid Detection

5% Ascorbic Acid Solution

3sf 1 5% Ascorbic Acid Solution

Current (¢A)
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Small Biochamber
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| CMOS Photodetector

See Class Notes
OPTI580 Microphotonics
Instructor: D. L. Mathine

27
Spectroscopic Photodetectors

Bond Wires

Lens Tipped
Optical Fiber
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Spectroscopic Photodetetors

500 550 600
Wavelength (nm)

Phenol Red
e




CMOS Biochip for Rapid Assessment of New Chemicals

9104

,4_2’

3 :
vy

=
>
<
1]
B
v
—
-
o
-
D
-
~
[=]
=l
(]
(=]
w
(3]

Measured Current Ratio

Spectroscopic
Photodetector

2
2]

Photocurrent Ratio (12/11)

68 70 72 74 76 78 80 82
pH




CMOS Biochip for Rapid Assessment of New Chemicals

Cell Attachment
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Poly-L-lysine Patterning
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DU145 Cells on
Poly-L-lysine Patterned SiO>

Cell Splitting
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Si0; Coated ITO

i \
Exposed ITO Si0; Surface

HL-1 Cardiomyocytes on
Fibronectin Coated Electrodes
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Cell Attachment

COS-7 Cells on
CMOS Substrate
Fibroblasts on COS-7 Cells on
ITO Coated ITO Coated
Substrate Substrate

COS-7
Attachment

—@— Cells attached to Si0O2
--0-- Cells attached to ITO

5 10 15 20 25

Hours
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Summary
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Cell-Based CMOS

= Biochamber
Biosensor Sensor

That’s All Folks!




