W5 TR 2025 FEH 5 2556 3 1

Journal of Chemistry and Chemical Research https://jccr.oajrc.org/

AR IR T RHE R TR QU R PRI SR

FER, ARY, B, L4
ATAHRIXFEBLIFR LTHRR

[(BE] A HEREREARLEIUMBEET T TR, FREERTEARARZFFM, HMHRK
(Copper Nanoclusters, CuNCs) BB FRR T, TR K ALRFHER RAFED A EE, BT RN #4558 ARATIR
MEERTTE. ALRREATREME, PR, BRILRERALETREALAES. BRI LTS
L@ EF. AL, BT 2EBRT. RBEARBAINHIFEIT CuNCs XA a9 IR IE, H424
WA REE, N T EEFRIPHRES . EHSHERATELAITE ST @ARTET A, HL 4 s 468
R L BB, t—F 4R T CuNCs ZAMWRBRABKEAIHPORFHTLRNEE. &5, AT YT CIKRE S
BEFEEBE. REFFAANRAERLSBARMEF RERALEOMNMR, FREZLGKEL, Fili it
R AW 77 6 R G RALY, AFE . BB BLRARRRELF,

[S8IA)] 4Rk okak; #asse; B8 BR; 2R g; REAFAL

(Ui HEAY 2025 % 11 A 6 A [HFIEEAY 20255 12 A 8 A [DOI] 10.12208/j.jccr.20250079

Research progress on copper nanoclusters fluorescent materials in latent fingerprint imaging

Xinming Li, Xintong Du, Xu Yao, Nan You

College of Petrochemical Engineering, Liaoning Petrochemical University, Fushun, Liaoning

[ Abstract] Traditional fluorescent materials for latent fingerprint development face challenges including strong
background interference, limited environmental compatibility, and high costs. Copper nanoclusters (CuNCs) have emerged
as a significant research focus in latent fingerprint imaging due to their atomic-scale dimensions, tunable luminescence,
and excellent biocompatibility. This review systematically compares template-based synthesis, electrochemical methods,
microemulsion techniques, and direct reduction approaches regarding particle size control, stability, and scalability.
Subsequently, it summarizes how metal core dimensions, surface ligands, and external environments regulate the optical
properties of CuNCs. Through representative case studies, the advantages and limitations of CuNCs are evaluated against
quantum dots, rare-earth materials, and organic dyes—particularly in background suppression, development resolution,
and environmental friendliness. Recent advances in applying CuNCs to bioimaging and latent fingerprint visualization are
also comprehensively reviewed. Finally, based on current research, strategies such as heterometallic doping, aggregation-
induced emission modulation, and composite carrier construction are proposed to enhance overall performance. Future
research trends toward reduced toxicity, intelligent systems, and multi-evidence collaborative detection are outlined,
providing valuable references for developing green and efficient latent fingerprint technologies.

[ Keywords ] Copper nanoclusters; Latent fingerprint; Latent fingerprint development; Biological imaging;
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