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Figure S1. Characterization of CdTe QDs. (A) TEM imaging of CdTe QDs. Scale bar: 100 nm. (B) 
TEM imaging of CdTe QDs. Scale bar: 5 nm. 

 
Figure S2. Optimization of LOx dosage when PDCN was used as a reference. (A) Fluorescence 
emission spectra of the mixed solution of PDCN, CdTe QDs and lactate upon the addition of various 
concentrations of LOx (0-0.10 U/mL). (B) The effect of concentration of LOx on fluorescence intensity 
ratio of CdTe QDs to PDCN. Excitation wavelength: 365 nm. 
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Figure S3. The effect of PDCN/CdTe QDs volume ratio (A: 3:2, B: 3:3, C: 3:4) on fluorescence color 
of mixed solution when reacting with different concentrations of H2O2 (from left to right: 0,0.01, 0.1, 
0.5, 1.0, 1.5 mM). 

 
Figure S4. Optimization of the reaction time between Alg@PDCN@QDs-LOx MSs and lactate. (A) 
The effect of reaction time between Alg@PDCN@QDs-LOx MSs and lactate on the fluorescence color 
of Alg@PDCN@QDs-LOx MSs. (B) The effect of reaction time between Alg@PDCN@QDs-LOx MSs 
and lactate on R/G values. Lactate: 1mM, pH: 8.2. 
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Figure S5. Optimization of LOx dosage when MFM was used as a reference. (A) Fluorescence emis-
sion spectra of the mixed solution of MFM, CdTe QDs and lactate upon the addition of various 
concentrations of LOx (0-0.10 U/mL). (B) The effect of concentration of LOx on fluorescence intensity 
ratio of CdTe QDs to MFM. Excitation wavelength: 365 nm. 

 
Figure S6. The effect of MFM/CdTe QDs volume ratio (A: 1:1, B: 1:2, C: 1:3) on fluorescence color of 
mixed solution when reacting with different concentrations of H2O2 (from left to right: 0,0.01, 0.1, 
0.5, 1.0, 1.5 mM). 
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Figure S7. Optimization of the reaction time between Alg@MFM@QDs-LOx MSs and lactate. (A) 
The effect of reaction time between Alg@MFM@QDs-LOx MSs and lactate on the fluorescence color 
of Alg@MFM@QDs-LOx MSs. (B) The effect of reaction time between Alg@MFM@QDs-LOx MSs 
and lactate on R/G values. Lactate: 1mM, pH: 8.2. 

 
Figure S8. The effect of different ions (10 mM), small molecules (10 mM), protein (1 μg/mL) and 
lactic acid (1 mM) on R/G value of Alg@PDCN@QDs-LOx MSs. 
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Figure S9. The effect of different ions (10 mM), small molecules (10 mM), protein (1 μg/mL) and 
lactic acid (1 mM) on R/G value of Alg@MFM@QDs-LOx MSs. 

Table S1. Comparison this developed method with the reported methods for lactate detection. 

Biosensing materials Analytical method 
Linear range 

（μM） 
LOD 

（μM） Reference 

— LC-MS/MS 0.5–100 0.5 [1] 
GC/MoS2/LOx Electrochemistry 56–770 17 [2] 

PB/LOx/chitosan coated gold fiber Electrochemistry 0–3×104 137 [3] 
PB NPs/g-C3N4 NSs Colorimetry 5–100 2.2 [4] 

LOX-PS@PtP*Si@C6 membrane Ratiometric fluorescence 100–800 60 [5] 
Alg@MFM@QDs-LOx MSs Ratiometric fluorescence 10–1500 1.22 This work 
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Table S2. Comparison of the detection results of lactate from Alg@MFM@QDs-LOx MSs with clini-
cal results from the Zhongnan Hospital of Wuhan University. 

Serum sam-
ples 

This 
method 

Clinical re-
sults 

Matching re-
sults 

Serum sam-
ples 

This 
method 

Clinical re-
sults 

Matching re-
sults 

1 * * P 16 + + P 
2 * * P 17 + + P 
3 + * N 18 * * P 
4 * * P 19 + + P 
5 + + P 20 * * P 
6 * * P 21 + + P 
7 + + P 22 + + P 
8 * * P 23 + + P 
9 * * P 24 * * P 

10 * * P 25 * * P 
11 + + P 26 * * P 
12 + + P 27 + * N 
13 * * P 28 * * P 
14 * * P 29 * * P 
15 + + P     

"*" indicates the lactate concentration is in the normal range; "+" indicates the lactate concentration 
is above the threshold.; “P” indicates the result of this method is consistent with clinical result 
from the Zhongnan Hospital of Wuhan University; “N” indicates the result of this method is not 
consistent with clinical result from the Zhongnan Hospital of Wuhan University. 
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