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Research Problem
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Main Objective Nk o

Development of a simple and sensitive method for trace-level fluoride

2

3

4

5

6

7

0

20

40

60

80

100

Future Work

Figure 7: A proposed design
for an on-chip biosensor
suitable for on-site and
point-of-care detection that

-Log,o(EDC concentration) Aptamer Concentration (nM)

detection for healthcare, industrial, and environmental applications.

Figure 4: Increasing the aptamer concentration increases the
unbound aptamer levels.

Figure 3: Increasing the EDC/NHS concentrations decreases
unbound aptamer levels. (with [NHS] = 2 x [EDC]).

Methodology for Sensor Development
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Figure 1: Stepwise process of GSH conjugation and aptamer 2 aptamer.
functionalization of silver nanoparticles. AGNP | AgNP

Operating Mechanism of the SERS-Based Sensor
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Figure 5: Linear relationship between average SERS intensity
of the ~1600 cm™ MB peak and fluoride concentration,
enabling quantitative detection.

80 90 100 120

10.1002/smll.202205232.

3.Bartczak, D. and Kanaras, A. G., Preparation of Peptide-
Functionalized Gold Nanoparticles Using One Pot EDC/Sulfo-
NHS Coupling, Langmuir, 2011, 27, 491-500, DOI:
10.1021/1a2022177.

Figure 6: (a) Stabilized aptamer structure after AlphaFold3
prediction followed by MD simulation. (b) Predicted fluoride
binding pocket by GNINA. (Affinity = -4.67 kcal/mol)

Figure 2: Fluoride binding induces a structural change in the
aptamer, enhancing the Raman signal of Methylene Blue (MB).



