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Article History: Introduction: Iron oxide nanoparticle-based bioprobes are highly suitable platforms for the ear-
ly diagnosis of fatal infectious diseases like tetanus, due to their exceptional reactivi-
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ic field. This research focused on employing magnetic iron nanobiosensors to detect tetanus toxoid.

Materials and Methods: The initial step involved coating iron oxide nanoparticles with silane groups through
the hydrolysis of tetraethoxysilane (TEOS). This was followed by the introduction of amine (NHK) groups
onto the silanized surface using (3-aminopropyl)triethoxysilane (APTES). Antibodies were subsequent-
ly immobilized onto the modified nanoparticles. The success of the silanization and antibody conjuga-
tion procedures was analyzed using Fourier-transform infrared (FT-IR) spectroscopy, Energy-dispersive
X-ray spectroscopy (EDX), Vibrating-sample magnetometry (VSM), and the Sulforhodamine B (SRB) test.
The biosensor's performance and specificity were ultimately assessed through UV/Vis spectroscopy, flu-
orescence spectroscopy, an agglutination assay, and an enzyme-linked immunosorbent assay (ELISA).

Results: FT-IR spectroscopy verified the successful formation of Si-O-Si and Si-O-Fe bonds, alongside the
presence of TCT chloride and amine groups originating from the anti-tetanus toxin antibodies on the na-
noparticle surface. EDX analysis corroborated the silanization process by identifying the existence of sil-
icon (Si), nitrogen (N), and carbon (C) elements. VSM results confirmed that the magnetic saturation
value of the nanoparticles remained adequately high for biological uses post-conjugation. Antibody im-
mobilization resulted in an increased absorption intensity observed via UV/Vis spectroscopy. Fluores-
cence data indicated a rise in the signal intensity of the nanobioprobe when exposed to an antigen con-
centration of 10 ng/mL. Furthermore, the nanobioprobes exhibited agglomeration in the presence of the
tetanus toxoid antigen. The specific formation of an antigen-antibody-nanoprobe complex was confirmed

by detection with an HRP-conjugated antibody, validating the high specificity of the nanobioprobe.

Conclusion: The developed magnetic nanobioprobe for tetanus detection, which has a de-
tection limit of 10 ng/mL for the target antigen, presents an efficient solution for integra-
tion into Lab-on-a-Chip (LOC) devices and microfluidic chips, enabling rapid diagnostics.
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