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Abstract - Gold nanoparticle-coated calcium carbonate microspheres (NPCM) were fabricated and utilized to create a paper-based
lateral flow immunosensor with an enhanced limit of detection of hepatitis B virus surface antibody. Spherical calcium carbonate
microspheres in a form of vaterite crystal were successfully synthesized and coated with gold nanoparticles to serve as a signaling
material, as opposed to typical free gold nanoparticles (AuNP). The size of calcium carbonate microspheres was controlled by an addition
of ethylene glycol and dropwise precipitation to facilitate a flow of NPCM through a nitrocellulose membrane. The results demonstrate
that the colorimetric signal of HBsAb detection was enhanced by NPCM, resulting in the lower limit of detection from 100 ng/mL, when
using AuNP, to as low as 20 ng/mL. Determination of positive/negative result was in only 20 min. Gold nanoparticle-coated microsphere-
based immunosensor should be, consequently, considered as an efficient signaling material for designing a paper-based lateral flow
immunosensor for a detection of biomolecules.
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