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Figure S1. The chemical structures of HA (hyaluronic acid) [1, 2].
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Figure S2. The chemical structures of PCA (protocatechuic acid) [3].

Figure S3. The chemical structures of MOF [4].
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Figure S4. The typical chromatogram of PCA.

1. Quantify the amount of HA on MOF NPs
The MOF@HA NPs could be obtained by mixing MOF NPs with HA (Sigma-

Aldrich, USA) at weight ratio of 2:1 for 24 h. The mixtures were washed with water for
three times to remove the free HA, then MOF@HA NPs were obtained after
lyophilization under vacuum. We quantified the amount of HA on MOF NPs and
calculated the rate of HA on MOF NPs (HA, %) by the following formula:

weight of MOF@HA - weight of MOF feeding

HA (00 x 1009
(%) weight of MOF feeding ’

2. Quantitative measurement of released Fe’" by the method of o-phenanthroline
[S]

The degradation of MOF was investigated by quantitative measurement of released
Fe’" at different pH (Figure S5 & 6). FeCl; (4 mM) was diluted to different
concentration and reduced to Fe** by Vitamin C (10 mM, 1 mL) for 5 min, then the
mixture was reacted with o-phenanthroline (0.1%, 1 mL) and the red complex was
produced, which absorbance is at 510 nm. The volume of the reaction system was 5 mL.
The absorption spectra of different samples were obtained using an UV-vis spectrometer.

The absorbance intensity at 510 nm was correlated with the Fe** in concentration. The



obtain standard curve is y=0.00548x+0.04226 (y: absorbance value at 510 nm; x:

concentration of Fe**, R?=0.9998) (Fig. S5).
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Figure S5. The quantification of Fe’" by using o-phenanthroline. The absorption
spectra of inset: The standard curve for absorbance value at 510 nm.

y=0.00548x+0.04226, R>=0.9998.
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Figure S6. Degradation study of MOF at different pH. The quantitative analysis of the

Fe** released from MOF in various pH environment. The data represents the mean +

SD (n=3).



3. ROS production from MOF in chondrocytes
Reactive Oxygen Species Assay Kit (Beyotime Biotechnology, China) was used

to detect the ROS generation of intracellular induced by MOF [6, 7].
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Figure. S7 ROS production induced by MOF after incubation in chondrocytes for 24h.
Data was presented as the mean + SD (n=3). * p < 0.05; ** p <0.01; *** p <0.001.
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