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Figure S1. UV-vis spectra of the TiO2-B NRs, DA and TiO2-B NRs/DA.

To further explore the function of DA in this hybrid, UV-vis spectra of TiO2-B NRs, DA and TiO2-B 

NRs/DA were exhibited in Figure S1. Obviously, the absorption peak of the DA and TiO2-B NRs 

appeared at 290 nm and 319 nm, respectively. As expected, both peaks of DA and TiO2-B NRs almost 

disappeared and a new peak appeared at 380 nm in TiO2-B NRs/DA film. Besides, the enhanced 

absorption in visible light region can be seen in the TiO2-B NRs/DA film. This phenomenon is similar 

to the results in previous reports.14, S1-S2 Therefore, the improved photoelectrochemical performance of 

TiO2-B NRs/DA was resulted from the DA-Ti charge transfer complex formed at the surface of TiO2-B 

NRs, which the hybrid led to the large energy shift of valence band.14, S2-S4 
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Figure S2. The photocurrent response of TiO2-B NRs/DA in 0.1 M PBS without (a) and with (b) 

deaerated by pure nitrogen for 15 min.

As exhibited in Figure S2, the TiO2-B NRs/DA in air-saturated solution (a) exhibited larger 

photocurrent than that in nitrogen-saturated solution (b), implying the positive effect of dissolved 

oxygen and the production of cathode photocurrent in this PEC process.
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Figure S3. The photocurrent response at (A) different concentration of TiO2-B NRs and (B) different 

dipping time of DA of TiO2-B NRs/DA in pH 7.0 PBS.

The concentration of TiO2-B NRs is an important parameter relevant to the photocurrent response, 

thus the PEC performance on different TiO2-B NRs concentration was investigated in Figure S3A. With 

the increasing of concentration from 1 mg mL-1 to 5 mg mL-1, the photocurrent density reached a 

maximum at 3 mg mL-1 and then decreased gradually. This phenomenon was ascribed to that more 

electrons were excited with the increase of photoactive materials amount, resulting in the enhancement 

of the photocurrent density. However, the thicker TiO2-B NRs would gather together, impeding the 

transfer of the electrons and the effective light harvest. Consequently, 3 mg mL-1 TiO2-B NRs was 

selected as the optimized concentration for the signal recording in the following experiments.

To study the effect of DA assembly time on the PEC performance, the photocurrent response at 

different assembly time was investigated. As exhibited in Figure S3B, the photocurrent density 

increased upon the increasing of immersion time in 0.015 M of DA from 10 min to 20 min, and then the 

photocurrent density remained stable. Therefore, considering the optimal analytical performance, the 

self-assembled time of 20 min was selected in the future study.
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Figure S4. Effects of the incubation time for ConA (A), glucose (B) on the PEC photocurrent in 0.1 M 

PBS (pH 7.0). Effects of (C) pH and applied potential (D) on photocurrent density.

Due to the fabricated PEC biosensor for glucose determination is closely related to the ConA amount 

on electrode surface, the photocurrent density on different assembly time of ConA was explored. As 

displayed in Figure S4A, the photocurrent density reached nearly a plateau after 30 min, indicating the 

adsorption amount of ConA achieved saturate. Therefore, 30 min was used as the optimal assembly time.

As illustrated in Figure S4B, the relationship between photocurrent density and glucose incubation 

time was examined in the range from 10 to 50 min. Apparently, the photocurrent density declined 

quickly with the increasing time then it tended to be constant after 30 min. Considering the 

determination efficiency, 30 min was chosen as the optimal recognize time between glucose and ConA.
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Additionally, the effect of pH was exploited in PBS from 5.0 to 7.0 stepping with 0.5. As presented in 

Figure S4C, the photocurrent density increases with the decrease of pH. It might be explained that H+ in 

acid solution is propitious to the enhancement of cathode photocurrent. Owe to the photocurrent density 

at pH 6.0 is large enough for the subsequent biosensing, pH 6.0 PBS buffer was selected throughout the 

subsequent measurements.

The applied potential in this biosensing is another significant influencing parameter relevant to the 

photocurrent response, the influence of applied potential was evaluated in Figure S4D. The photocurrent 

density enhanced dramatically with the more negative applied potential from 0 V to -0.4 V, which 

attributed to an enhancement of the rate constant for charge transfer. In addition, the dark photocurrent 

of this modified electrode almost negligible from 0 V to -0.2 V, but the high dark photocurrent appeared 

when more negative applied potential was employed. Therefore, -0.2 V was selected as the applied 

potential for the glucose determination.
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Table S1 Comparision of different methods for glucose detection

Electrode material
Linear ranges    

(mM)

Detection limit 

(pg/mL)
Reference

CuONPs-CNFs 0.0005-2.3 0.1 S5

CuONPs-MWCNTs 0.0008-3 0.8 S6

CuONPs-MCs 0.0004-7.3 0.1 S7

TiO2-B NRs/DA 0.00005-1 0.000017 This work

CNFs Carbon nanofibers; MWCNTs Multiwall carbon nanotubes; MCs Mesoporous carbons
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Table S2 The results of addition recovery test (n=3)

glucose in sample

(μmol L-1)

glucose added

(μmol L-1)

glucose found

(μmol L-1)

Recovery

(%)

56.3 100 153.1 97.9

39.7 80 123.4 103.1

45.8 30 79.3 104.6

73.6 50 118.9 96.2

49.2 40 87.5 98.1
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