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Abstract: One of our aims is to detect stress responses in cells using NV centers in diamond. 
However, to achieve this goal, nanodiamonds need to enter cells. Here we investigated different 
properties and how they influence the interactions with cells as well as their optical properties. The 
shape and crystallographic orientation of nanodiamonds and their interaction with biological 
substances play a crucial role in this process. 
 
Introduction: Fluorescent nanoparticles containing colour centers can be used to achieve nanoscale 
resolution magnetic resonance sensing. However, to exploit their full potential for biological 
applications, nanodiamonds need to enter the cells. Furthermore, they need to keep their excellent 
properties during this process.  
 
Methods: To determine the shape of nanodiamonds we used a combination of scanning electron 
microscopy and atomic force microscopy. Transmission electron microscopy revealed the 
crystallographic orientation. The interaction with cell medium was determined with different 
techniques including mass spectrometry, XPS, and dynamic light scattering. Furthermore, we 
exploited different methods to bring diamond particles into cells.   
 
Results: While some researchers have assumed a simplistic spherical shape of nanodiamonds we 
found that they have a flake like structure[1]. The crystals also have a preferred orientation with the 
main facet in the 110 direction. We further found that these particles attract all kinds of molecules 
when they are inserted into cell medium. Depending on the exact conditions a protein corona is 
formed around the diamond surface or large aggregates precipitate[2]. Finally, we also present a 
simple way to prevent this aggregation. When cells are used that do not ingest particles more 
specific coatings or perforating the cell membrane/cell wall were successful [3,4]. 
 
Discussions: As we show theoretically and experimentally shape critically influences coherence 
properties but also alters how cells interact with particles. Protein corona formation also needs to be 
taken into account for sensing. 
 

 
 
Figure 1: (a) We found that diamond nanoparticles have a flake like structure and a preferred crystal 
orientation. (b) Uptake of diamond particles into cells 
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