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l ABSTRACT

Nanoscale quantum biosensor technology for ultra-micro and ultra-trace biological measurements
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The limitations inherent in measurement technologies are critically linked to significant challenges faced by the life

sciences and medical fields. Specifically, in the realm of biological measurements, the incredibly small scale of subjects

such as cells, organelles, and molecules — referred to as “minuteness” — along with the exceedingly low concentrations of

relevant molecules — termed “trace amounts” — complicate the

response to these challenges, the emerging technology of nanoscale

precise quantification of biological phenomena. In

quantum biosensors, which utilize nitrogen-vacancy

(NV) centers in diamonds, has garnered considerable interest. By harnessing quantum effects, this technology enables

high-sensitivity measurements of a wide variety of physical and chemical changes using nanoscale probes. Consequently, it

has begun to facilitate the detailed quantification of biological phenomena at the sub-cellular level and the detection of trace

biomarkers in the early stages of diseases, tasks that were previously challenging with conventional methods. Here, we

explore how nanoscale quantum biosensors are revolutionizing measurement methodologies in life sciences and medicine.

(Japanese Journal of Biological Psychiatry 35 (3) : 109-113, 2024)




