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. . . . . Figure 3: (A) EIS Characterization of printed electrodes with different crosslinkers ( electrodeposited POPD vs
Memories: Early Slgnals, LaStmg Memories with 4-ATP, (B) EIS monitoring of the immunosensor manufacturing steps including the drop-casting of

Biosensing. nanocomposites onto the printed electrode surface, formation of a self-assembled monolayer of the P-OPD,
, , conjugation of the antibody, blocking the non-specific binding with the BSA.
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Figure 4: Testing the immune-sensing times effect on the capturing efficiency of the antigen.
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Figure 5: Nyquist plots generated by the Amyloid beta-42-immunosensor against different concentrations of

Amyloid beta-42. Calibration curve of the Amyloid beta-42. ARct values are extracted from (A) through a
modeled equivalent circuit.
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Figure 1: Graphical Abstract of the work. SEM images of (A) Electrodeposited P-OPD on the surface of the
modified electrode with MWCNT-Ru composite. (B) Ruthenium (Ru) nanoparticles.
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Figure 6: Selectivity testing of the Amyloid beta-42 -immunosensor towards non-targeting common biomarkers.
AC k N OWI ed g men t Ten-fold increase in the concentration of each of the non-targeting molecules was used for this experiment.
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The MWCNT-Ru nanocomposite significantly enhanced the immunosensor’s sensitivity,
enabling rapid, low-concentration detection of amyloid-beta-42 (LOD: 0.002 ng/mL) with

C t t . _ high selectivity against non-target biomarkers. This cost-effective, portable platform shows
ONTACLU . Nehalghoneim@aucegypt.edu.eg promise for early Alzheimer’s diagnosis in point-of-care settings.
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