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THE PROBLEM




THE PROBLEM: MICROCYSTIN




THE PROBLEM: MICROCYSTIN




THE PROBLEM: DETECTION




OUR SOLUTION




OUR SOLUTION: CIRCUITRY




OUR SOLUTION: ELECTRODES




CIRCUITRY

FOR CAPACITANCE CHANGE DETECTION




INITIAL DESIGN




NEW DESIGN




CAPACITANCE MEASUREMENT METHOD
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CAPACITANCE MEASUREMENT METHOD




Program the MCU via

Does 50 captures in
succession

MCU sends the counted
numbers to the computer
terminal

Numbers are averaged
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CIRCUIT TESTING: BREADBOARD

ACountvs. AC

y=12.312x+ 105.59
R*=0.9859

AC (pF)




CIRCUIT TESTING: PCB

ACountvs. AC
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CIRCUIT TESTING: PCB

ACountvs. AC of LCR Meter

©® Upl(Osc) vs. Downl{LCR)
A Down2(Osc) vs Up2(LCR)
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CIRCUIT TESTING: PCB WITH ARRAY




ELECTRODE FABRICATION AND
TESTING

SELECTION, PREPARATION, AND EXPERIMENTATION




ELECTRODE SELECTION




SURFACE CHEMISTRY




SURFACE CHEMISTRY




NOTE - IBC APPROVAL




DILUTION PREPARATION




APhotos from pineinst.com

ELECTRODE TESTING

Worked with John Carr
at Microelectronics
Research Center (ISU)

Performed 2 separate
experiments

Used PARSTAT 2273
capacitance analyzer




IN 4UG/L MCLR SOLUTION

Antibodied Electrode in 4ug/L MCLR
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IN 1TUG/L MCLR SOLUTION

Antibodied Electrode in 1ug/L MCLR
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Antibodied Electrode in Air #1 Antibodied Electrode in Air #2
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IN DI WATER

Antibodied Electrode in DI Water #1 Antibodied Electrode in DI Water #2
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ELECTRODE WITHOUT ANTIBODY

Non-Antibodied Electrode in 1ug/L MCLR
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EXPERIMENT CONCLUSIONS




EXPERIMENT CONCLUSIONS




TURNOVER DETAILS




QUESTIONS?

THANK YOU FOR YOUR TIME!




CONCENTRATION OF MCLR
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Capacitance change (-nF cm-2)
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Label-free capacitive immunosensor for microcystin-LR using self-assembled
thiourea monolayer incorporated with Ag nanoparticles on gold electrode
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BINDING THEORY




