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Characterization 

UV-vis absorbance spectra were obtained on a Shimadzu UV 2600 spectropolarimeter (Japan). 

Transmission electron microscopy (TEM) measurements were carried out under a field-emission high-

resolution transmission electron microscopy Talos F200X (Thermo Scientific, USA). Fluorescence spectra, 

three-dimensional (3D) fluorescence spectra and relative quantum yields were performed on a 

Shimadzu RF-6000 Spectro Fluorophotometer (Japan). Fourier transform infrared (FT-IR) spectrum was 

collected from a Nicolet 5700 (Thermo Nicolet Corporation, USA) IR spectrometer in the range of 4000-

500 cm−1. Powder X-ray diffraction (XRD) dates were measured using a Bruker D8 discover X-ray 

diffractometer (Bruker, Germany). Zeta (ζ) potential was carried out at 25 °C using a Zetasizer Nano-ZS 

from Malvern Instruments. 

Ethical Statement 

All experiments were carried out in accordance with the relevant laws and institutional guidelines 

as per the Institutional Ethics Committee of Southeast University. The School of Chemistry and 

Chemical Engineering, Southeast University has approved the experiments. 

 

Figure S1. (a–d) EDS mapping images of DMSNs-BCDs.
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Figure S2. Photos of the DMSNs-BCDs solids under daylight and UV light.  

 

Figure S3. Effect of the type of precursor on the fluorescence performance of DMSNs-BCDs.  
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Figure S4. The effect of CA and MSP concentration on the fluorescence properties of DMSNs-BCDs. 

 

Figure S5. The effect of reaction time and temperature on the fluorescence performance of DMSNs-

BCDs. 
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Figure S6. Photos of DMSNs-BCDs aqueous solutions at different pH values under a 365nm fluorescent 

lamp. 

 

Figure S7. Fluorescence signal intensity of DMSNs-BCDs under long-term storage.  
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Table S1. The results of the coefficient of variation (CV) of DMSNs-BCDs-LFIA (PCT). 

Sample (ng/mL) Intra-CV (%) Inter-CV (%) 

0.05 8.14±0.24 10.3±0.41 

 

Table S2. The results of the coefficient of variation (CV) of DMSNs-BCDs-LFIA (CA199 and AFP). 

CA199 AFP 

Sample 

(U/mL) 

Intra-CV (%) Inter-CV (%) Sample 

(ng/mL) 

Intra-CV 

(%) 

Inter-CV (%) 

50 6.32±0.15 8.54±0.28 50 9.68±0.71 10.13±0.73 

100 7.75±0.22 8.49±0.63 100 5.04±0.87 7.59±0.51 

 

Table S3. Summary of PCT detection with some different detection methods. 

Methods Limit of 

Detections 

Detection time Disadvantage 

Electrochemiluminescence 

immunoassay 

0.17 pg/mL[1] 18 min Not portable 

chemiluminescence 

immunoassay 

7.5 pg/mL[2] 30 min Short luminescence 

process；Poor stability 

Lateral Flow 

Immunoassay-Au 

0.5 ng/mL[3] 15 min Low sensitivity 

Lateral Flow 

Immunoassay-QDs 

0.0625 ng/mL[4] 15 min Low sensitivity 

this work 0.01 ng/mL  15 min  
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Table S4. Summary of CA199 and AFP detection with some different detection methods. 

Methods Limit of Detections 

CA199 (U/mL) AFP (ng/mL) 

Electrochemical method 0.228[5] 0.005[6] 

Chemiluminescence 0.2[7] 6[8] 

Lateral Flow Immunoassay-Au 16[9] 1[10] 

Fluorescence immunoassay 4.125[11] 0.05[12] 

Microchip electrophoresis 0.36[13] 0.35[13] 

this work 1 0.01 
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