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Nanodiamonds (NDs) hold promise for a vast range of various distinct applications including drug delivery, cellular labeling and imaging, quantum sensing (such as thermometry and magnetic field/spin sensing), selective biomolecule binding or energy harvesting, and (photo)catalysis - to name a few. Although researchers employ nanodiamonds in all these applications, due to the great variety of this nanomaterial, the actual nanoparticles used can differ substantially. Sometimes to the extent that they could be defined as a different material.
In this contribution, the two most common ND types, detonation NDs (DNDs) and high-pressure high-temperature NDs will be introduced and their properties will be discussed reflecting the specifics of the synthetic methods. First, an overview of the two synthesis methods is given followed by a summary of the respective ND material properties, including both ND size, core and surface structure, and surface chemistry. The presentation aims to critically compare the commercially available DND and HPHT types of nanodiamond particles and some non-commercial samples, highlighting their differences, similarities, and suitability for diverse applications.
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