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This report describes and discusses the biosensor technologies that will play an important role in the practice of
medical diagnostics, drug screening, food industry, agriculture industry, environmental trace analytes detection, and
biological warfare in the 21st century. This includes promising technologies for the development of biosensors with
advantages of high sensitivity, high specificity, high stability and user friendly. Four technologies will be presented,
including rolling circle amplification technology, polysilicon nanowire field-effect transistor, microring resonator,
guided-mode resonance transistor.
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Immuno-PCR ELISA RCA

Incubation 3 steps Room Room
temperature | temperature temperature, | temperature

control in each | and/or 37 °C
cycle
Precise Required, Not required | Not required

temperature | normally 25— 30
cycle control | cycles

Machine Complicated Simple Simple

design

Device cost | Relatively Relatively  |Relatively
high low low

Signal Exponentially, | Limited,4 |Proportionally,

amplification | 2 hours hours 1 hours

Proteins and
Nucleic acids

Applications | Proteins and Proteins

Nucleic acids

A
“Second antibody

Protein recognition molecules
(antibody, aptamer)

Analytes: protein

Coating Ab

ELISA platform for protein detection
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Phi DNA polymerase
"\ T4 gene 32 protein for displace DNA

Protein recognition molecules
(antibody, aptamer)

Analytes: protein

Coating Ab

RCA platform for protein detection
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Nitride Channel etch
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4. Poly-silicon nanowire FET # #8427 & -

 FEENER EEYE—{E dummy gate © 2%
Fa DA WAL IR 28R 26 LY
» [FIFFLE dummy gate W& 2R Sty oK 4% (18
5) » BEAERE S KRR T {E R nanowire FET HYEGH]
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TERZRZE I Keithley 4200 P88 I
TER E MBS - ¥ streptavidin/avidin® #I
dopamine” SEITHILHRT - B > T biotin F8
i 2% 1 [ E b A B & E B SRk R 0 R
biotin ¥f streptavidin/avidin FY#EHERE S1HETT A4 )
H > & ISEHEINE R Y streptavidin JEFERE - AT
I EE T A B streptavidin 7£ 167 M F 1.67
nM 7 - BIEEIERED (B 6) - MmEMATIEE

Dummy gate

SHEMXTTEMBETHARGEE R () B
Ba T AAE-FATHEZ 8 dummy gate ° (b) F7 3845
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* 2. Technique

Measured parameters

A B B AR S 3 -

Ellisometry and polarimetry
Absorption spectroscopy

Spectrum polarization dependence

Elastic scattering

Intensity; angular, wavelength and polarization
dependences; correlation length

SPR

Intensity, phase, peak position, polarization

Intensity, wavelength, polarization state,

Phosphorescence lifetime

Raman scattering Intensity, peak position, polarization state

Guide-wave resonance
evanescent wave

Intensity, resonance frequency, mode profile,
intensity, spectrum

Interference

Intensity, phase
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