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Localized surface plasmon resonance (LSPR)
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Molecularly Imprinted Sol-gel (MISG)

Reaction principle

Imprinting method
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MISG-LSPR sensor array
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Experiment

MISG-AuNPs film fabrication

Iso-propanol 2 mL
Ti(OBu), 136 ul.
APTES 24 ulL
Template 50 uL
TiCl, 25 ulL

70 °C water bath, 1h
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Step 1
APTES modification

Step 2
Sputtered AuNPs and anneal

(3-Aminopropyl) triethoxysilane
APTES ethanol solution

(v:iv=1:10), 8 h
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O SiVNHZ
HsC_O

Sputtering AuNPs thinkness: 3nm
Anneal: 200 °C, 5h, air
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Testing system

MFC: Mass Flow Controller ‘ Spectrometer

Air flow

Air pump ;
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Gas in
Gas generate system Transmittance spectra testing system

t — Thermodynamic temperature (°C)
— 22.4X(273 + t)X760 M — Molecular weight (g/mol)
MX273XP P — Atmosphere (mmHg)

kxD, x103 Dr —Diffusion rate (ug/min)
= F F — Flow rate of dilute gas (ml/min)




Results and discussion W Kk

~ Kyushu University

B Transmittance spectra of MISG-LSPR sensors.

100

NISG: Non-imprinted sol-gel
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The changes of transmittance spectra are affected by their different surface features.
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B Real-time response of HA-MISG and NISG with
different coating speeds to HA vapors (Transmittance at 1,,;,)
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B Real-time response of HA-MISG-LSPR sensor to three
fatty acid vapors (PA/HA/OA)

T R HA-MISG-LSPR sensor

Template molecule: HA

X Spin coating speed: 3000 rpm
& PA: Propanoic acid (40.93 ppm)
e
= HA: Hexanoic acid (21.05 ppm)
=
§ OA: Octanoic acid (11.23 ppm)
0.4+ PA gas K = Normalized T/C
§ —— HA gas B gas
| — OA gas
S t——T T T T 7T 7 T~ T A specific selectivity to HA
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B MISG-LSPR sensor array
discrimination.
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for fatty acid vapors

Glass substrate

Changing the templates in MISG solution

Different types of MISG solution
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B PCA and linear discriminant analysis (LDA) results for diverse
fatty acid vapors
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An AuNPs film combined with MISG was utilized for the

determination of fatty acid vapors selectively.

B The adsorption capacity of pure titanate sol-gel matrix 1s weak.

B By controlling the spin coating speed, the adsorption ability of
MISG would be controlled.

B Based on the MISG-LSPR sensor array, fatty acid vapors

would be detected and discriminated.
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