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Nonlinear Laser Scanning Microscopy (NLSM) is a powerful technique that enables noninvasive imaging of living cells, due to the utilization

of ultrafast-pulsed lasers in the near-infrared (NIR) wavelength range. In this study, αNaY0.65Gd0.15F4:Yb0.18Er0.2 nanoparticles, types of

lanthanide doped up-converting nanoparticles (UCNPs), which show a significant potential in biomedical sciences as fluorescent probes for

early cancer detection, were synthetized through chitosan assisted solvothermal synthesis, their structural characteristics were analyzed and

their potential for non-specific cell labeling was investigated using NLSM. These nanoparticles are able to emit visible or ultraviolet photons

upon excitation by near-infrared light. Cell lines used for testing are HS-5 fibroblast healthy cells and SCC–25 oral cancer cells.
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►biocompatible up-converting nanoparticles successfully obtained in situ

►NaY0.65Gd0.15F4:Yb0.18Er0.2 UCNPs - potential probes for NIR-excited

fluorescence imaging - up-conversion emissions can be achieved using

continuous wave NIR laser

►both healthy and cancer cells labeled by synthetized nanoparticles and their

visualization under NIR excitation achieved

FTIR spectra of chitosan and 
αNaY0.65Gd0.15F4:Yb0.18Er0.2 confirmed presence 

of chitosan on the surface of nanoparticles

XRPD pattern showing presence of cubic phase (Fm-
3m), JCPDS 01-77-2042 and minor content of YF3 phase 

(Pnma), JCPDS 01-074-0911 

Up-conversion luminescence spectrum of 
αNaY0.65Gd0.15F4:Yb0.18Er0.2 /chitosan 

UCNPs, excitation 980nm 

SEM image showing mainly spherical particles 
and a smaller portion of bigger polyhedron-

shaped particles

TEM images showing good crystallinity of 
spherical αNaY0.65Gd0.15F4:Yb0.18Er0.02

nanoparticles
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VNDF – varial neutral density filter, GSM – galvo

scanning mirrors, L1 and L2 – 1:3.75 beam expanding

lenses, DM – main dichroic mirror (shortpass), TL –

tube lense, BS/M – beam splitter or mirror, F –

bandpass filter, PMT – photomultiplier detector, Cam. –

camera, Obj. – objective, Sam. – sample, Con. –

condenser lens

Ti:Sapphire laser

-femto-second (fs) mode

-continuous wave (CW) mode

SCC-25 cells

magenta – autofluorescence, λexc = 730nm (fs)

green – UCNPs, λexc = 980nm (CW)

HS-5 cells

magenta – autofluorescence, λexc = 730nm (fs)

green – UCNPs, λexc = 980nm (CW)
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