Supplementary Information:
A non-invasive glucose sensor based on 3D graphene oxide-MXene composite electrode for the detection of saliva glucose
[bookmark: _Hlk145079915]Ling-Jun Shang a,b, Shuai-Qun Yu a,b, Xin-Wei Shangc, Xiang-Yu Wei a,b, Hui-Ying Wangd, Wen-Shuai Jiang a,b, Qiong-Qiong Ren a,b,c*
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]a School of Medical Engineering, Xinxiang Medical University, Xinxiang, Henan 453003, People’s Republic of China 
[bookmark: OLE_LINK28]b Xinxiang Key Laboratory of Neurobiosensor, Xinxiang, Henan 453003, People’s Republic of China
[bookmark: OLE_LINK1]c The First Affiliated Hospital of Xinxiang Medical University, Xinxiang, Henan 453100, People’s Republic of China
d The Second Affiliated Hospital of Xinxiang Medical University, Xinxiang, Henan 453002, People’s Republic of China





*Corresponding author: Qiong-Qiong Ren
Tel.: +86 373 3831929; Email: 151036@xxmu.edu.cn; Postal address: School of Medical Engineering, Xinxiang Medical University, Xinxiang, Henan 453003, People’s Republic of China


1. XRD and XPS characterization
The structures rGO, rGO-Ti3C2, and Au/rGO-Ti3C2 were studied by X-ray diffraction (XRD) (Fig. S1A). The reflection peaks around 2θ = 25.7° and 43.5° correspond to (002) and (100) for graphene-like structures, respectively [1]. The peaks around 2θ = 38.4°, 44.5°, 65.4°, and 78.1° can be assigned to (111), (200), (220), and (311) planes of Au, respectively [2]. The XPS measurements were carried out to study the composition of the rGO, rGO-Ti3C2, and Au/rGO-Ti3C2. (Fig. S1B). It indicated that the samples contains Au, C, O, and Ti elements.
[image: ]Fig. S1 (A) XRD pattern of rGO, rGO-Ti3C2, and Au/ rGO-Ti3C2. (B) XPS spectra of rGO, rGO-Ti3C2, and Au/rGO-Ti3C2.
2. Optimization studies of the Au/rGO-Ti3C2 electrode
To determine the optimal loading of AuNPs, the amperometric response to the same concentration of glucose was carried out by immersing for different times in HAuCl4 (Fig. S2). The current response values increased with the increasing electrode immersion time. However, the values decreased when the immersion time exceed 30 s. Excessive loading of AuNPs might have hindered the electron transfer, which led to the decrease of catalytic performance. Therefore, the loading time of AuNPs for subsequent experiments was 30 s.
In this work, copper wire acts as a conductor. Shoulder peak was observed in the potential range of 0.5–0.8 V when the copper wire reacted with the electrolyte (Fig. S3) [3]. Shoulder peak do not occur when the electrode material completely encapsulates the copper wire. Therefore, we use the copper wire as a conductor.
[image: ]
Fig. S2 (A) Amperometric response of the same concentration of glucose was carried out by immersing for different times in HAuCl4. (B) Effect of loading time of AuNPs for the electrochemical response of glucose in 0.1 M NaOH at a constant potential of 0.6 V.
[image: ]Fig. S3 Cyclic voltammetry (CV) of the copper wire and Au/rGO-Ti3C2 electrodes in 0.1 M NaOH. Scan rate: 100 mV s-1.
3. Direct electrochemical behavior of the Au/rGO-Ti3C2 electrode
[bookmark: _Hlk141712862]The cyclic voltammetry (CV) analyses of different electrodes in a mixture of 5 mM K3[Fe(CN)6] and 0.1 M KCl at a scan rate of 100 mV s-1 (Fig. S4). A clear redox peak was observed at the rGO electrode. While on the rGO-Ti3C2, and Au/rGO-Ti3C2 electrodes, the redox peak currents increased significantly, which could be due to the addition of Ti3C2 and Au that enhance the effective surface area of the electrodes and promote the electron transfer rate.
[image: ]Fig. S4 CV of the rGO, rGO-Ti3C2, and Au/ rGO-Ti3C2 electrodes in 5 mM K3[Fe(CN)6] and 0.1 M KCl at scan rates of 100 mV s-1.
[image: ]Fig. S5 CV of the (A) rGO and (B) rGO-Ti3C2 electrodes in 5 mM K3[Fe(CN)6] and 0.1 M KCl at scan rates of 10, 40, 70, 100, 150, 200, 400, 600, 800, and 1000 mV s-1.
4. Electrocatalytic oxidation of glucose by the Au/rGO-Ti3C2 electrode
Under alkaline solutions, the electrocatalytic oxidation of glucose is illustrated in Scheme S1.
[image: ]
Scheme S1. Sensing mechanism of the Au/rGO-Ti3C2 electrode catalyzed glucose.
5. The effect of high pH on real saliva samples on glucose detection
[image: ]Fig. S6 (A) UV-Vis spectra of test of glucose level in pH=12.8 saliva supernatant samples by Glucose Assay Kit (inset: the color of the solution changes with the concentration of glucose). (B) UV-Vis spectra of test of glucose level in pH=7 saliva supernatant samples by Glucose Assay Kit (inset: the color of the solution changes with the concentration of glucose). (C) Absorbance of different concentrations of glucose in saliva supernatant samples with pH= 7 and pH = 12.8.
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