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Table S1. Comparison of the analytical performance of the proposed O2
•−

 biosensor 

with other biosensors. 

NPGM, nanoporous gold mesh; PC, porous carbon polyhedral; NTA, Nitrilotriacetic acid; PPy, 

polypyrrole. 

  

Electrodes Sensitivity (µA 

µM
–1

cm
–2

) 

LOD 

(nM) 

Linear range (µM) Ref. 

SiO2-Mn3(PO4)2/MWCNTs/GCE  

 

1.940 

1.804 

17.5 0.03 - 0.21  

0.15 - 3.6 

1 

Cyt c/NPGM 7.290 0.07  2 

Co3(PO4)2 NRs/GCE 145 2.25 0.00567-5.396 3 

Co2P/ZnO@PC/CNTs/GCE 0.328 2160 6.5-4416 4 

SOD/porous Pt–Pd/SPCE 1.270 130 16–1536 5 

SOD/Pt-Pd/MWCNTs/SPGE 0.601 710 40–1550 6 

SOD/NTA/GCE 0.264 21 0.1–100 7 

SOD/HRP/PPy/GCE 0.114±0.006  0.01-10 8 

SH-hydrogel/GCE 95.28 0.35 0.00105-0.24231 This work 

CSH-hydrogel/GCE 85.02 0.34 0.00096-0.18762 This work 
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Figure S1. Photograph of the CSH-hydrogel. 
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Figure S2. A typical cross-sectional SEM image of the CSH-hydrogel. 
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Figure S3. CVs of the (a) SOD/GCE, (b) SOD/HRP/GCE and (c) CS-hydrogel/GCE 

in 0.1 M PBS (pH 7.0) at a scan rate of 0.1 V s
‒1

. 
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Figure S4. SEM images and corresponding element mapping for (A) H-hydrogel and 

(B) SH-hydrogel. 
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Figure S5. (A) UV-vis spectra of (a) HRP, (b) the SH-hydrogel. (B) The activity of 

SOD was determined in the system with 10 µL pyrogallol (50 mM) and 10 µL 

SH-hydrogel into the Tris-HCl solution (3 mL, 50 mM, pH=8.2) at 325 nm. 

 

To detect the leakage of the enzymes, deionized water was added to the top surface of 

the hydrogel, contained in a cuvette, which was collected and analyzed by the UV 

absorbance of the residual free enzymes. The residual HRP in the supernatant liquid 

could be quantified by the UV absorbance at 403 nm.
9
 The leakage of SOD was 

assayed based on the ability of SOD to inhibit the autoxidation of pyrogallol.
10

 It can 

be seen that the relative amounts of HRP and SOD released from the hydrogel were 

calculated to be approximately 4.2 and 7.1 wt %, respectively.  
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Figure S6. Cell proliferation based on a CCK8 assay within the Fmoc-FF hydrogel 

(blue), and the tissue culture plastic control (orange). 
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Figure S7. CVs of the (A) CSH-hydrogel/GCE in 0.1 M PBS containing 1 µM H2O2 

at different scan rates. (B) Relationship between the cathodic peak currents of 

CSH-hydrogel/GCE and the scan rates.  
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Figure S8. (A) Current-time response of the SH-hydrogel/GCE to the continuous 

addition of O2
•−

 in stirred 0.1 M PBS (pH 7.0). (B) Plot of steady-state current vs. O2
•−

 

concentration. 
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Figure S9. (A) Effects of common interfering species including (a) O2
•−

, (b) citric 

acid, (c) dopamine, (d) ascorbic acid, (e) uric acid, (f) tyrosine, (g) citric acid, (h) 

glucose, (i) Ca
2+

, (g) Mg
2+

, (k) Ni
2+

, (l) Ag
+
 (100 nM for a to l) by using 

CSH-hydrogel/GCE. (B) Stability test for the CSH-hydrogel/GCE stored at 37 °C in 

the medium to 100 nM O2
•−

 at ‒0.35 V vs. Ag/AgCl in 0.1 M PBS (pH 7.0). 
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Figure S10. Amperometric responses of CSH-hydrogel/GCE in the presence (a) and 

absence (b) of Hela cells (1.0×10
7
 cells mL

-1
) induced by Zym (30 µg mL

−1
) in 0.1 M 

PBS (pH 7.0) at ‒0.35 V vs. Ag/AgCl. 
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Figure S11. The increase of the peak current obtained at the CSH-hydrogel/GCE 

induced by Zym (30 µg mL
−1

) at different days. 

 

Previous literature
11

 has reported the preassembled method in which cells were 

cultured in the Fmoc diphenylalanine hydrogels. No net proliferation was seen after 

the first three days of cultivation, while measurable growth was evident after 7 days. 

In our in suit assembly experiment, spontaneous gel was formed by simply adding a 

concentrated peptide monomer solution to the cell dispersion. Over the first three days, 

relatively few growth was detected, while cell viability remained. On the fifth day, the 

cells have been proliferated. The main reason is that the self-assembly of the hydrogel 

is accomplished in a cell-containing medium which provides better nutrition for the 

cells.  



S‒15 

 

 

 

Figure S12. The increase of the peak current obtained at the CSH-hydrogel/GCE 

induced by different concentration of Zym. 
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Compared with the preassembled method, in situ assembly method delivers 

considerably superior detection performance. First, the distance between the enzyme 

and the cells is different. The in-situ assembly approach will provide more uniform 

contact of the enzymes and cells than that of the preassembly method, which 

considerably delivers superior detection performance. Secondly, the assembly 

conditions are different. According to the literature,
11

 the use of strong acids and bases 

in the preassembly method will affect the activity of the enzymes, thereby affecting 

the sensitivity of ROS detection. For in situ assembly method, enzymes and living 

cells suspended within the dispersion medium were easily immobilized with addition 

of the gelling agent, and the relatively high activities of enzymes within the hydrogel 

were maintained. 
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