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Abstract: Cystatin C(Cys C) is an important biomarker for evaluating and monitoring renal function and is widely
used for early screening of kidney disease. Fluorescent lateral flow immunoassay is a convenient approach for rapid and
quantitative Cys C testing, yet its analytical performance is often constrained by the brightness and stability of conven-
tional signal labels. Here, we report a water-stable perovskite quantum dot(PQD)-based fluorescent bioprobe for use in
Cys C LFIA. Mesoporous silica nanoparticles (MSNs) were employed as nanocarriers, enabling in situ formation of

CsPbBr; quantum dots within the mesopores while a SiO, sealing layer was simultaneously constructed. The resulting
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CsPbBr;@MSNs@SiO, probes exhibited high photoluminescence quantum yield (PLQY~93%) and excellent water

stability(>120 h) , providing robust signal output for LFIA readout. Based on this bioprobe, a fluorescent LFIA strip

was fabricated for quantitative Cys C detection, demonstrating good specificity and a clear concentration-dependent

response. This work offers a bright and water-stable labeling strategy for point-of-care testing of renal function-related

biomarkers and expands the utility of metal halide PQDs in bioanalysis and LFIA-based diagnostics.
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TRALHE (CsBr, 99. 5% ) (R AL AT (PbBr,,99%) |
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Brs@MSNs 75 58 A0 G & T 32 30 B S 1) 4 €5, 5¢
I (R FE S ST) o

* H SEM 5 TEM %f CsPbBr;@MSN s 1 5 1
Ti34E . 5 MSNsH L, CsPhBr;@MSNs 7 SEM &%
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Fig.1 (a)Schematic illustration of the preparation routes of CsPbBry;@MSNs and PQD. (b), (¢)SEM and TEM images of MSNs.

(d)BET characterization of MSNs. (e), (f)SEM and TEM images of CsPbBr;@MSNs. (g) Fluorescence stability of CsPb-

Br;@MSNs
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Fig.2 SEM image(a) and TEM image (b) of PQD. Small-angle XRD pattern(¢) and XRD pattern(d) , fluorescence stability

(e), fluorescence intensity as a function of temperature (f) and ion concentration(g) , emission spectrum(h), and parti-

cle size distribution(i) of PQD

16 11.6°.29.3° .33, 3° | 37. 9° &5 b il 5 11F il — 2,
Ui B Si0, 1 7 Ab # IR 51 2 CsPh,Brs iy 142 45 14 11
W A8 Ak . AN, 7E 2 237 4b T WL — b TFJE i, AT
IH T Si0, M L e A . ML ZF , PQD ) XRD
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B AE AT 5 0, 5 FR #E R - PDF#01-072-7929 A T
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AR . LI TR S B R AR
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Toe M 52 Fe A% ) 45 25 14 570 °C L CsBr+PbBr, #¢
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Fig.3 (a)Schematic illustration of the surface modification of PQD. (b) Coomassie brilliant blue staining of PQD, PQD-NHS,
and PQD-Ab. (¢) Coupling efficiency of PQD-Ab determined by the BCA assay. (d) Changes in fluorescence intensity of
Anti-Fab in the supernatant. (e)Images of immunochromatographic strips prepared with different antibody feeding
amounts and their corresponding fluorescence intensities. (f) Emission spectrum of PQD, PQD-NHS, and PQD-Ab. (g)
Particle size distribution of PQD-Ab and PQD-NHS
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Fig.4 (a)Schematic illustration of the structure of the immunochromatographic strip. (b) Photograph of the PQD-CysC-LFIA
strip. (¢)Linear range of the PQD-CysC-LFIA. (d)Specificity evaluation of the PQD-CysC-LFIA
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