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__I. Context

. —II. Objectives

N
Recent advances in nanotechnology have attracted considerable interest for nanodiamonds (NDs) . Study of two types of NDs as p|atform\ S — " R
thanks to their remarkable intrinsic properties (e.g., chemical stability, magnetic and optical « Evaluation of intrinsic EPR properties °m"(‘;;‘;'2m"a"l‘lgfﬂ:g;“§’go rf’;) cles
properties). The relative stability of radical-like centers entrapped inside NDs constitutes a main | )+ Physicochemical  treatments  to — -
interest for versatile applications such as EPR imaging. decrease the broad EPR Contr'b“t'°”< Of dynamic synthesis Of static synthesis
Here, we describe the development and design of a nanodiamond strategy (e.g., particle origin, . L-Band EPR imaging optimizations EXp IOS'VZS;’”?“:S%GIIG% deficient High-pressure high-temperature
surface oxidation, size exclusion) to demonstrate high EPR spectroscopic and imaging feasibilities. 1 * Phantoms imaging feasibility studies . l
To achieve this, mathematical and IT procedures were developed and allowed experimental evidence d Pt
" . . . . . Explosives : . Grinding of p-sized :
of the conditions required for optimal phantom images resolution. . precursor | . HPHT diamond
The a_blllty to perform low frequgngy EPR resolujuon Imaging in comblr_1at|on Wllth th.e stable intrinsic DET NDs HPHT NDs
properties of NDs, raises the possibility of performing non-invasive tracking for biological purposes.
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lll. Methodology and Results
|. Experimental setup and physicochemical characterizations
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ll. EPR spectroscopy and phantom imaging study
» X-band EPR spectra
Electron spin resonance spectroscopy was performed Summary of the physicochemical properties of the nanodiamonds
AH | he infl fth Thei Surface Size EPR data NMR
. PP to eva uate the Influence of the treatments. eir Parameter z D,FCs DTEM PDI | AH,, R No HR,
30| prras. <= g-factor=2.002 experimental EPR spectrum can be assumed as a sum of (pH=7.320.1)| (nm) (nm) (Gauss) (mm) (spin/g)| 20 MHz,
25 Aqueous suspensions two components of single lines with the same g-factor (g System (mV) 37°C
jj = 2.0028) but having different linewidth contributions: a {10 mg mL™ | ()
o broad spin-1/2 Lorentzian component assigned to DET-asrec 419227 (62907 52+14 1.4 9.6 >2 6.610 0.69
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i width (AH,,) according to some parameters (e.g., NDs _
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— IV. Conclusions and perspectives

Summary of the presented work

« HPHT have better structural quality than DET with
HPHT size approaching that of DET (5 nm size)
after HPHT size exclusion

 EPR linewidth associated with surface and near-
surface defects induced by grinding (dangling
bonds) — decreases of the broadening EPR lines

« Functional groups (e.g., carbolylic acid functions)

 PTFE capillaries with different @ (X-scanner)

 HPHT-18nm and ultrasmall HPHT (<10nm)
are more convenient for EPR imaging

o Stable radical-like centers

* Optimized mathematical procedures prior
to imaging acquisitions

Future outlook

« Surface stabilization procedure for their
use in biomedical applications
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