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Bio-Nanosensors
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Schematic diagram of silicon-WS2/nanosheets-
enhanced SPR biosensor. A gold thin film is attached
at the bottom of the SF10 prism followed by silicon
nanosheet and 2D MX2 layer that is in directly
contact with the analyte (Ouyang et al., 2016)
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Background

Optical-Nanosensors

FRET effect on FRET effect off

w& ConA O p-sH-CD S Glucose

Chemical structure of the QDs-ConA-B-CDs-AuNPs
FRET biosensor. The sensing mechanism is based
on the switching off of FRET through the highly
specific recognition of ConA by glucose. In the
presence of glucose, the AuNPs-B-CDs segment of
the bio-nanosensor is displaced by glucose which
competes with 3-CDs on the binding sites of ConA,
resulting in the fluorescence recovery of the
guenched QDs (Tang et al., 2008)
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Background

Electrochemical-Nanosensors
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Problem
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How can these technologies be integrated into a single, low-
cost and portable measuring device?
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State of the art
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State of the art
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State of the art

(Lee et al., 2016)
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Methodology

Sensors: Equivalent Circuit
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Methodology

User Interface (Python) Waveform Generation
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Methodology

Power Circuit:
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Methodology

Electrochemical Module: Specifications

Value
/ DC potential range 0V a +1.73V

Voltage 5V
Max Current 60mA
Sampling 100kSPS
EIS yes
DC resolution 20mV-30mV
Current range 1.8 nA — 0.2uA

0.2uA-10uA

10uA-0.1mA

0.1mA-10mA

10mA-60mA
EIS
Frequency range 0.1 — 80kHz
Frequency Resolution 0.02Hz f<10hz , 0, 0.3Hz 10hz<f< 200hz, 5Hz 200hz<f<4khz, 90Hz

4kHz<f<80kHz

Ac amplitude range 38 mV-650m (Vp-p)
Storage 12GB
Bandwidth 80kHz
Dimensiones 90mm X 60.5mm X 50mm
Temperature Oa+40C
Electrode channel 1
Display 2.8” TFT Touch
LCD resolution 320 x 240 pixels
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Methodology

Electrochemical Module: Signal Generator
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Methodology
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Methodology
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Methodology
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Methodology

Electrochemical Module: Front-end-Voltammetry
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Methodology

Electrochemical Module: Front-end-Electrochemical
Impedance Spectroscopy (EIS)
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Methodology
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Preliminary Results

Electrochemical Module: Preliminary Results
Voltammetry

Electrode: Screen-Printed-Electrode
- Sample: ferricyanide
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Preliminary Results

Electrochemical Module: Preliminary Results
Voltammetry
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Preliminary Results

Electrochemical Module: Preliminary Results EIS
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Preliminary Results

Electrochemical Module: Preliminary Results EIS
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