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Possibility of local sensitive monitoring of intracellular processes using quantum sensing with nitrogen-vacancy 

(NV) centers in nanodiamonds (NDs), would greatly advance cell biology and would enable numerous medical 

applications. Although such probes have been studied extensively [1], they are still limited in sensitivity. 

Whereas the NV center in bulk diamond holds record room-temperature electron spin coherence time among 

solid-state qubits, NVs in NDs exhibit much poorer relaxation times. As suggested in [2], prolongation of the 

NVs relaxation time should be possible by ND surface optimization creating mixed H/O termination. 
 

 
 

Here we employ a non-thermal plasma (NTP) [3], with the aim of prolongation of the NV electron spin 

relaxation times (Figure 1). We have used various nanodiamond samples (HPHT/detonation, H-/O-terminated 

surface) and ambient gases (air, O2, He, and H2). The NTP modification induces changes in C=O bonds, 

restructuration of C-H bonds, and differences in OH termination. Using hydrogen as the ambient gas results in 

the biggest changes in FTIR spectra. For oxidized HPHT NDs the zeta potential dropped from an initial ~ -40 

mV to ~ -50 mV. Both T1 and T2 NV electron relaxation times improved significantly after the modification. 
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Fig. 1. Non-thermal plasma system for ND modifications 

 


