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Abstract

Surface acoustic wave (SAW) immunosensing offers label-free, real-time screening but faces intrinsic challenges for low-
molecular-weight drugs. We developed a portable SAW sensor and compared three immunosensing methods for
Methamphetamine (MA): (i) a direct method with antibody-coated surfaces, (ii) a negative-competition method using a mass-
amplifying MA-BSA conjugate after partial antibody occupancy, and (iii) a competitive assay with surface-immobilized MA—
BSA after pre-incubating sample and antibody in solution. The direct method produced weak signals and the negative-
competition increased apparent signal magnitude but remained variable. In contrast, the competitive assay yielded a robust
inverse response to MA concentration, a wide dynamic range, and superior reproducibility, supporting reliable on-site detection

of illicit drugs at crime scenes and in field investigations.
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Fig. 1 Surface acoustic wave sensor structure
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Fig. 2 Immunoassay methods
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Fig. 3 MA detection results according to each method (n=3)
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