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Abstract: Metal nanoclusters with enhanced aggregation-induced emission ( AIE) have shown a
broad application prospect in the bio-medical fields and environmental science. However, the cur-
rent researches on AIE metal nanoclusters are still in the initial stage. The complex surface/interface
structure and enhanced luminescence mechanisms are still not clear. Moreover, it remains a big
challenge to prepare AIE metal nanoclusters with properly regulated properties. Following the reports
that successfully synthesized metal clusters with AIE characteristic, this review firstly summarized
the surface modification strategies with mercaptan and the AIE mechanism of gold, silver, copper
nanoclusters, and introduced their biomedical applications. Then, the preparation and bio-applica-
tion of unique iridium complexes with AIE property are also discussed. Finally, the research status
and prospects of AIE metal nanoclusters are described. In sum, this review aims to provide concepts

for the future research and development of AIE metal nanoclusters.
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Fig. 1 Schematic illustration of the typical structure model of
organic layer-protected. A is metal nanoparticles
(NPs) and B, C are metal nanoclusters( NCs). In
metal NPs, individual ligand is attached independ-
ently and directly to the close-packed metal core,
while in metal NCs, unique staple-like metal (1) -lig-
and motifs are wrapping over the metal (0) core of
metal NCs. D and E are the corresponding aggregates
of B and C, respectively ( ligands: pink patches;
metal (T): golden patches; metal (0): golden
spheres; all hydrocarbon tails of ligands are omitted
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(a) Schematic illustration of the mechanism for the ratiometric detection of protamine and trypsin based on nanohybrid

(4] (b)Schematic of the increase in the solution pH, prompting the permeation of the cysteine molecules through

probe
the Au(T)-thiolate complex surroundings to etch and quench the embedded Au NCs. (1—2)Increasing the pH prompted
the disassembly of the Au(T)-thiolate complex network encapsulating the ATE-active Au NCs and enhanced the emission;
(2—3) alkaline pH facilitated the penetration of cysteine through the Au(T)-thiolate surroundings thereby allowing access
to the embedded Au NCs; (c—d) cysteine molecules etch the Au(0) cores, causing the decomposition of the AIE-active
057 (¢) Schematic illustration of sulfide-induced aggregation of Cu

(e) — (£)Sil-

Au NC system and quenching of the emission

NCs'™. (d)A scheme depicting a plausible mechanism for how PSS stabilizes PA-CuNCs aggregates''”” .

(18] (20]

. (g) Schematic of fluorescent TA-CuNCs for sensing Pi
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Fig.3 Photos of a 5.0 mmol/L aqueous solution of Ag,-NCs
and a typical MOG with ¢, =5.0 mmol/L and Vg, =

70% recovered from 83 to 293 K. Taken under 365
[21]

nm UV irradiation
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