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Abstract

We set simple criteria to choose crystal host fd¥"NMloping and a value of doping concentration for
synthesis of aqueous colloidal solutions of theorlde nanocrystals (NCs) to use them as
fluorescence probes for bioimaging in the firstidgocal window of wavelengths (750 — 950 nm). It
is a largeQ4/Qe ratio of intensity parameters, used in Judd-Ofkkory, which increases a
fluorescence branching ratfbto the*Fs, — g, transition lying in the first biological windownd

a low value of intensity parameteps, which makes weaker the Nd-Nd fluorescence sedfaghing
and quenching by OH- molecular groups positionedh® volume of the NCs. Hypothesis is
checked on the concentration series of highly dipke aqueous colloidal solutions of the’Nd
LaF; and Nd*: KY 3F1o NCs synthesized by hydrothermal microwave (HTMyeéatment with PVP
as biocompatible surfactant. To do this, the depeoe of relative fluorescence quantum yield
(FQY) and fluorescence brightness (FB) orf Nzbncentration connected with nonradiative energy
transfer to the quenching acceptors is found frobenrheasured fluorescence kinetics. We observed
smooth decrease in FQY and pronounced maximum in VA increasing neodymium
concentration in both systems. However, foPN&KY sF1o NCs the fall of fluorescence brightness
begins at a concentration four times lower thanNidi*: LaF;, which is due to a stronger energy
transfer to the quenching acceptors in the foriethe same time the fluorescence branching ratios
to the first and the second biological windows araost equal for the N& LaFs, while for N&**:

KY 3Fyo it is higher to the second biological window. Tiesults are in line with twice larger the
Q4/Q6 ratio and three times small€ intensity parameter in N& LaFs. These criteria must be
accounted together with a choice of a strategysiorthesis of the NPs with high crystallinity
[ChemistrySelect 2 (2017) 4874 — 4881] and highewdispersibility during selection of a crystal
host for Nd* doping to use it for bioimaging in the first bigioal window of wavelengths.
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