
ABSTRACT

Breast cancer has been reported to be one of the leading causes of death globally and late

diagnosis is a significant reason of low survival rate among the patients. The identification of
reliable biomarkers such as \fucin I (MUCl) has provided opportunities to develop quick,

economical and sensitive diaenostic devices. The traditional approaches, such as imaging and

immunoassays, are accurate but often costly, invasive, and unsuitable for point-of-care (pOC)

applications, pafticularh in lou resource settings. This work presents the synthesis and

chatacterization of a CeCuO, doped lanthanum strontium cobalt ferrite (LSCF) perovskite

based 3D printed aptasensor tor the colorimetric detection of MUC l, a breast cancer biomarker.

The CeCuOr doped LSCF peru skite u.as synthesized and characterized by FTIR. XRD, SEM,

zeta potential. and d1'namic iisht scattering (DLS). Functionalization with MUCI specific

aptamers provided high selectir itr tt n ard the target antigen, while the non-enzymatic catalytic

activity of the perovskite material tacilitated the colorimetric reaction. The fabricated

aptasensor exhibited a broad linear ietection range of 0.00125-1 lJlmL, excellent selectivity

against common interferents. a.r-:rg n ith reproducibility and high stability. Its analytical

reliability was further validate; th:,:,Lrch successful detection of MUCI in human serum

samples, achieving recoven rates b,e:,,, een 97.-lo,/o and 100.8%. This work not only contributes

to biosensor technologl' but aisi ::r:h:sizes the integration of nanomaterials and additive

manufacturing in creating strons. p,,,l:ar.e. and at'fordable diagnostic equipment.
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