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Figure s1. The XRD pattern of Cu GSH.
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Figure s2. The FT-IR spectrum of Cu GSH and GSH, partial enlarged drawing of FT-IR spectrum to observe the S-H stretching vibration mode. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The absorption peak observed at 2524 cm-1 in GSH was attributed to the S-H stretching vibration mode, while this vibration mode was found to be absent in the infrared spectrum of Cu GSH, suggesting that the S-H bond had been broken after binding with Cu. This also verifies that Cu GSH is stabilized by forming Cu-S bonds [1]. Additionally, the absorption peak at 1647 cm-1 was attributed to the bending vibration of the N-H bond in the amino group, and the absorption peak at 1735 cm-1 was attributed to the stretching vibration of the C=O bond in the carboxyl group.
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Figure s3. ESI-Q-TOF MS of Cu GSH.
Strong signal intensities were observed at m/z of 306.12 and 611.23, which are very close to the relative molecular weights of GSH (307) and GSSG (612). It is suggested that during the high-energy ionization process, a certain amount of GSH detaches from Cu GSH, with some existing as monomeric GSH and others as the oxidized form GSSG (Oxidized glutathione, C20H32N6O12S2) [2]. Among these, the m/z at 368.05 corresponds to a complex composed of one Cu atom and one GSH molecule, indicating that Cu GSH is primarily composed of a 1:1 complex.
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Figure s4. The 1H-NMR spectra of GSH and Cu GSH.
Signals at 2.12 and 2.51 ppm can be assigned to the hydrogen at position 3 and position 4 of GSH, respectively, based on its chemical structure. Additionally, the peak of the hydrogen at position 7 is split into two peaks at 3.25 and 2.91 ppm, likely due to the adjacent chiral hydrogen at position 6 [3]. The corresponding proton signals are significantly shifted downfield because the hydrogens at positions 6 and 7 are very close to the copper core. Based on the above analysis, the structure of Cu GSH can be concluded, the Cu GSH is primarily composed of a 1:1 complex and stabilized by forming Cu-S bonds.
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Figure s5. The structure diagram of Cu GSH.
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