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high sensitivity fluorescence spectrometer (FluoroMax-4, HORIBA, 
France). ΔFI = FI (tested sample) − FI0 (negative control sample), was 
defined as differences in measured fluorescence values between positive 
tested groups (infectious bacteria) and negative control group were 
considered as net fluorescence values. All experiments were conducted 
in three replicates, and results were presented as mean ± standard 
deviation. 

2.8. Detection of multiple bacteria in PBS buffer 

The mixed bacterial solution (8 ×108 CFU/mL) was prepared by EC, 
PA, SA, C6, N5, N12, TB-1 and VR-5 solution (the concentration of each 
group was 1 ×108 CFU/mL), in which AB solution with different con
centrations (19, 190, 1900, 19,000, 190,000, 1900,000 CFU/mL) was 
added, respectively. According to 2.6 and 2.7, the detection of EC, PA 
and SA in a mixed bacterial solution except for the target bacteria, and 

the subsequent steps were the same as above. 

2.9. Detection of one type of bacteria in wound sample from infected 
mouse and human 

The wounds were made on the mouse epidermis used by a puncher 
under aseptic conditions. Then AB, EC, PA, and SA were added to 
different mouse wounds, respectively. Wound samples were obtained by 
a sterile cotton swab, other operations were the same as 2.7. The study 
was approved by the Ethics Committee of Fuzhou University (No. 2020- 
SG-001), and all experimental procedures were carried out under the 
regulations on the management of experimental animals. Besides, the 
collection of clinical wound samples followed the relevant national legal 
requirements with consent and approval from the patients, and also 
approved by the Ethics Committee of the First Affiliated Hospital of 
Fujian Medical University (No. 2022KY056). The obtained samples were 

Fig. 1. Schematic diagram of fluorescent biosensor for detecting infectious bacteria on wounds (1) Selective capture of functionalized MB-APT; (2) Isolation and 
enrichment of target bacteria; (3) Glu consumed by live bacteria and (4) Response mechanism of FI to bacterial concentration. Note: High OPDox content leads to 
self-aggregation, the fluorescence is inhibited subsequently and decreases. 
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Fig. 2. Feasibility analysis of fluores
cent biosensor. (A) TEM (a-d) and 
SEM (e-h) images of target bacteria 
after incubated with MB-APT. a and e: 
AB captured by MB-APTAB; b and f: EC 
captured by MB-APTEC; c and g: PA 
captured by MB-APTPA; d and h: SA 
captured by MB-APTSA. (B) Response 
of fluorescent biosensor based on Pt 
NPs to Glu; (C) Feasibility analysis of 
fluorescent biosensor based on Pt NPs 
for detecting live bacteria; (D) Fluo
rescence spectra of different Glu con
centrations; (E) Relationship between 
Glu concentration and FI; (F) Fluo
rescence spectra of different SA con
centrations; (G) Relationship between 
SA concentration and FI.   
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Fig. 3. Linearity (A, C, E, G) and selectivity (B, D, F, H) of fluorescent biosensor for detecting AB, EC, Pa and SA. NAB, NEC, NPA and NSA represent the number of 
bacteria after separating the magnetic bead adapter and bacteria, and the unit is CFU/mL. 

L. Gao et al.                                                                                                                                                                                                                                      



Sensors and Actuators: B. Chemical 393 (2023) 134318

7

Fig. 4. Detection effect of four infectious bacteria in mixed bacterial solution after separating the magnetic bead adapter and bacteria. FI of AB (A), EC (C), PA (E) 
and SA (G); Relationship between FI and AB (B), EC (D), PA (F) and SA (H) concentrations. 
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