Surface plasmon resonance (SPR) : Concept
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Surface plasmon resonance (SPR) : Concept
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Features of SPR biosensor

*No Labeling: No Fluorescence Dyes
 Real Time Measurement

Insight to dynamic nature of binding system
and layer formation

» Exceptional sensitivity within Localized
Volume

— Small guantities of purified reagents are
required




SPR biosensor: Applications

Wide Range of Applications
— Peptide / Protein — Protein
— DNA/RNA — Protein
— Protein / Receptor — Cell
— Antibody — Antigen
— Protein — Virus / Phage

— Cell surface interactions
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SPR biosensor: Recent research trend

Most of SPR researches focus on the:

1. Sensitivity

2. Portability

3. Imaging

4. and, Extension of application



SPR biosensor: Recent research trend

1. Sensitivity enhancement using nanoparticles
Sensitivity=minimum detectable substance; need largest change of Angle.

metallic nanostructures enhance the sensitivity by 1 - 2 orders of magnitude
by localized surface plasmon effect

% % § (A) 12-mer oligonucleotide
80
8 o (B) Hybridized with the
g § § complementary 24-mer
3 40 oligonucleotide

10
Sos
Rl
20} os Injection
Point
04

o a0 a0p ’r‘.‘ll"‘-.,//’ (C) HYbrid|ZEd with the
25 50 52 54 56 58 Au-particle tagged
g g % complementary 12-mer

Angle, degrees
oligonucleotide

He et al. JACS 2000
Lyon et al. Anal. Chem. 1998

Mucic et al. JACS 1998



SPR biosensor: Recent research trend

1. Sensitivity: nanowires
— Localized surface plasmon produced at nanowires also known to amplify

sensitivity of SPR
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— relatively longer period over 100 nm
- target analytes (1 nm)

* Peak SEF =40.91
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SPR biosensor: Recent research trend

2. Portability

Texas Instrument: Spreeta
— Size:30x15x7 mm
— Light source: LED (< 100 mA)
— Refractive index range: 1.33to 1.4
— Drift: < 1x10® RIU/min
— Flow cell vol.: 20 — 100 nL

NTT-AT: Handy-SPR PS 0109
— Size : 170 x 100 x 50 mm
— Weight: 2 kg
— Measurement range: 65 ~ 75 °
— Light source: LED@770 nm
— Detector: 2048 pixel CCD line sensor

At medical
emergency sites

.. In medical labs

For home-based
medical care



SPR biosensor: Recent research trend

3. Imaging
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SPR biosensor: Recent research trend

4. Extension of application

= Both the electrical (gray traces) and the
SPR responses (black traces) increased
in magnitude when the stimulation
Intensity was increased when supra-
threshold stimulation currents were
applied.

= The SPR responses were highly
correlated with simultaneously recorded

electrical responses.
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