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                Quantum sensors have the potential to detect biological processes at scales inaccessible to conventional biophysical or biomedical techniques; for example, they could enable nuclear magnetic resonance (NMR) at the nanoscale for the detection of biomolecules in diagnostic screenings. Nonetheless, their great sensitivity to environmental noise, as well as the fragility of biological molecules upon perturbations, has limited their application as interfacial sensors with intact biological systems thus far. Specifically, such an interface must preserve both the sensorâ€™s highly fragile quantum states and allow the immobilization of intact biomolecules from solution on the quantum sensor surface. Now, writing in the Proceedings of the National Academy of Sciences, Peter C. Maurer and colleagues developed a surface treatment method to enable biocompatible, versatile and chemically stable functionalization of diamond quantum sensors.
â€œOur long-term goal is to develop a diamond-based nanoscale NMR sensor that can probe biological processes at interfaces or at very low concentrations,â€� explains Maurer. To enable real-world applications of their nanoscale NMR sensor, the researchers are currently exploring two different strategies. â€œFirst, we are connecting our technique with pulldown assays to fish individual molecules at low concentration out of solution and then perform diamond-based NMR spectroscopy,â€� says Maurer. â€œSecond, we are developing a diamond-based nanoscale NMR sensor that can operate at large magnetic fields, where we can extract actual structural information of biomolecules.â€� In parallel, Maurer and colleagues are working with a biotech start-up company to explore whether their technique can be applied in high-throughput proteomic devices for medical diagnostics.
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