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= Viral nanoparticle detection based on thin-film colorimetric

sensors and deep learning

Abstract

Quick, decentralized measurement of viral loads in infected patients is crucial for
understanding disease severity and determining treatment plans. Microscopic imaging holds
promise for direct diagnostics, but the tiny size (~100 nm) and low refractive index (n ~1.5) of
bioparticles make accurate counting tough, raising detection limits. In this talk, I briefly
introduce DeepGT, a unique combination of Gires-Tournois (GT) sensing and deep learning,
which boosts the accuracy of nanoscale bioparticle detection. The GT platform amplifies
bioparticle visibility in standard microscopy, enhancing color contrast. A specialized deep
learning architecture refines imaging imperfections, drastically enhancing counting accuracy
(MAE ~2.37 across 1596 images) compared to traditional methods (MAE ~13.47). Significantly,
DeepGT's advanced detection capability can identify even nearly invisible particle groupings,
achieving a limit of detection (LoD) of 138 pg ml—1. This covers a broad spectrum of infection
stages, from symptom-free to severe. DeepGT paves the way for prompt virus screening,
potentially cutting diagnostic time and costs.
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