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

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

Theme: Good Health and Well-Being (SDG 3)

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

Figure 1: Stepwise process of GSH conjugation and aptamer
functionalization of silver nanoparticles.

Figure 5: Linear relationship between average SERS intensity
of the ~1600 cm  MB peak and fluoride concentration,
enabling quantitative detection.
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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)  
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The biosensor exhibited a linear correlation between the
SERS intensity of the ~1600 cm  methylene blue peak and
fluoride concentrations ranging from 80 to 120 pM,
demonstrating its potential as a facile and reliable platform
for detecting trace levels of fluoride.
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Computational analyses further revealed a plausible binding
pocket within the DNA aptamer, indicating comparable
behavior to its RNA  fluoride riboswitch analogue.

Figure 7: A proposed design
for an on-chip biosensor
suitable for on-site and
point-of-care detection that
can be constructed by
initially immobilizing silver
nanoparticles onto a solid
substrate, followed by their
functionalization with the
aptamer.

Development of a simple and sensitive method for trace-level fluoride
detection for healthcare, industrial, and environmental applications.

Prevent fluoride-related
diseases.
Ensure good health and well-
being for all.
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