#4718 oM Kot R Vol. 47 No. 6

20264 6 A

CHINESE JOURNAL OF LUMINESCENCE June 2026

XEHES: 1000-7032(2026)06-1090-10

KM R b 4% B9 e ah ok B i i it B e xt
Ui g AL el

o, EHF,k AL, HAEEY, FEE"
(1. BEPE R K oF B TR S TR, BEPE P89 710021;
2. BIC B K Bl pe et SR R B R LN BJE 2007)

o BEE AL A R Ll P D R A VR 4 R W e O e R A T, T S D L R A B AR T v
it 2 95 R 12 W7 5 R B AU A 1 L B S SO AT SRS Rk B R RO AR R AR SRS B
SR A PN T A R B B g R T . AR ST TRB06 f Ak 1 L L 4 4 KR F (IR806-UCNP) by 4%
D HEOGIRER £ W % UCNP R T HE1T 3 40 W 1 (PED M , A R ik 35 T 51 0020 BUME 5 42 W FH 28 1,
HAE B KRB B & R Ay 2k vE SReE b, 7R ALt b vt — 2 U B B 250 T 5 TR806 YLk} 45 5 1 1
FE A 18I TT K A 0 2 AU RN, S 30T R AT 98 615 5 X B B 43 F A RE S PR IR B o 3% IR806-UCNP I % 46 5¢
JCHRE T LT AN G IOR L BB 52 BT B B A A5 ) A6 2 2% R 35 vl I DO 8 S R D, e 2 4 A Py R 1 B
4y F 45 B IR (GSH) AR DI BR A 22 0.1 wmol/L, S J5 85 78 A= 4y 43 A 58 30 55 W) v A 7 FH AR 4IE 7 m 58 5 vk

X H# W LA YO LS s B A

FESZEE: 0482.31 X HEEARIRAD : A
DOI: 10.37188/CJL. 20260068 CSTR: 32170. 14. CJL. 20260068

Construction of Stable Upconversion Fluorescent Nanoprobes in
Aqueous Phase and Their Detection of Thiol Molecules

XING Huan', LI Xinping', ZHANG Zhao', BAO Guochen®, LUO Yuxia"

(1. College of Bioresources Chemical and Materials Engineering ,
Shaanxi University of Science & Technology, Xi’an 710021, China;
2. School of Mathematical and Physical Sciences, Faculty of Science,

University of Technology Sydney, Sydney 2007, Australia)

# Corresponding Authors, E-mail: guochen. bao@uis. edu. au; luoyuxia@sust. edu. cn

Abstract: Thiol compounds are key molecules for homeostatic regulation and environmental monitoring within bio-
logical systems. The development of rapid and highly sensitive thiol detection methods holds significant importance
for early disease diagnosis and environmental risk management. Fluorescent probes, owing to their high selectivity,
high sensitivity, and non-invasive nature, have emerged as critical tools for detecting bio-small molecules, metal
ions, and anions. This study employs IR806-sensitized upconversion nanoparticles (IR806-UCNP) as the core fluo-
rescent probe system. By modifying the UCNP surface with polyethyleneimine (PEI), the probe’s dispersibility and
biocompatibility were effectively enhanced, conferring good hydrophilicity and stability in aqueous environments.
Building upon this, the specific nucleophilic substitution reaction between thiol molecules and particular active
groups in the IR806 dye was utilized to achieve specific fluorescence signal response of the probe to thiol molecules.
This IR806-UCNP upconversion fluorescent probe, excited by near-infrared light, enables rapid and highly sensitive

detection of thiol compounds. It exhibits a low detection limit of 0. 1 wmol/L for glutathione (GSH) , a typical thiol
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molecule in biological systems, providing a reliable method for subsequent applications in bioanalysis or environmen-

tal monitoring.

Keywords: upconversion; fluorescent probe; near-infrared; thiol detection
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Fig.1 (a) TEM images and particle size distribution of core and core-shell UCNPs. (b) Fluorescence intensity comparison of

core and core-shell structures in water under 980 nm excitation. (¢) Absorption and emission spectra of IR806 and Yb™.

(d) Energy transfer between IR806 dye and UCNP. (e) Fluorescence intensity comparison of IR806 dye-sensitized core

and core-shell structures in water under 808 nm excitation
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Fig.2 (a) Fourier infrared spectroscopy of NOBF,-UCNPs and PEI-UCNPs. (b) Fluorescence spectra of UCNP modified with

PEI at different ratios in water. (c)Stability of UCNP modified with PEI at different concentrations in water
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Fig.3 (a)The structural formula and absorption spectrum of B-ME. (b)The effect of different concentrations of B-ME on the flu-

orescence intensity of PEI-UCNP under 980 nm excitation. (¢)The effect of B-ME on the absorption spectra of IR806 dye
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