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Materials science is considered the backbone of modern technologies. Materials are key components in
many electronic devices, whose applications range from electric transformers to computer hard-disk
drives, mobile phones, sensors, motors, generators, refrigerators, medical devices, and home appliances.
Nanomaterials with superparamagnetic properties are promising candidates for biomedical applications
ranging from hyperthermia therapy to targeted drug delivery, magnetic resonance imaging, and
biodetection. In this lecture, I will discuss emerging opportunities and technical challenges in this
interdisciplinary research field, as well as propose new strategies to overcome the challenges. I will also
highlight our recent development of a novel, non-invasive, and contactless magnetic sensing platform
for real-time tracking and diagnosis of COVID-19 and other respiratory-associated diseases by
harnessing magnetism and machine learning. Our technology can be deployed in healthcare facilities
and community settings for onsite and remote patient monitoring, which has the potential to improve the
overall healthcare system and facilitate more effective public health measures to curb the spread of
COVID-19 and its variants.
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