Detection of Mouse MCP-1 with
AlGaN/GaN HEMTs

Nayeli Espinosa

~ Fraunhofer

IAF

|
~ Fraunhofer
IAF



Overview

B Introduction
m\Why AlGaN/GaN?
HmPrinciples of biosensing
B Gate functionalization -> MCP-1 detection
BProtein Detection Setup
BResults
B Transfer Characteristics Curve
BDynamical response -> Time Constant
BmConclusions

\

~ Fraunhofer

IAF



Introduction

BAIGaN/GaN HEMTs Gate Arca
mBiocompatible —> S Antigen
chemically stable . particles
BHigh sensitivity
EBiosensing
BAIGaN/GaN ImmunoFET
B Antibody immobilization
BMElectrical antigen detection
B Applications
BMedical Diagnosis

BFood industry
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Gate functionalization

BCovalent antibody immobilization via cysteine thiol groups
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Protein detection setup

BFunctionalized Transistors
lAntibody _> Anti-MCP-1 AgfAgC| reference electrode
(Mouse Specific)

M Target protein (100 ng/ml) ->
Mouse and Human MCP-1

BGate area (Um?)
W400 x 50 (L x W)

mPBS pH=7.0
B Reference Electrode
m-2Vto2V ol
H-+200 mV
AlN Mucleation layer
Substrate
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Results

B Transfer Characteristics Curve

H[ ower IDS -> Gate functionalization
BHigher AIDS -> Mouse MCP-1

ML ower AIDS -> Human MCP-1 (Control Experiment)
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Results

B Transistor dynamical response -> first order system
HMinput -> Uref=+-200 mV
BOutput -> IDS -> time constant -> how fast follows the Input
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Results

BDynamical response
ES|ower -> After Mouse MCP-1
EmSimilar -> After Human MCP-1
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Results

B Time constant calculation
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Results

BAverage time constant for positive
pulses

mHigher -> Mouse MCP-1 -> 0.34 to
0.58 s

mSimilar -> Human MCP-1 (Control
Experiment) ->0.181t00.19 s
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Results

MAverage time constant for "
negative pulses '
mHigher -> Mouse MCP-1 -> 0.37
to 0.63 s

mSimilar -> Human MCP-1 -
(Control Experiment) -> 0.21 to 0.2 | ”"-:-:
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Conclusions

HmDetection of target proteins -> successful with AIGaN/GaN HEMTs
BNovel dynamic measurement scheme -> average time constant
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