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S1. Fluorophore-tagged MAD aspect 
 

 

 

 

 

 

 

 
Figure S1. F-mad lyophilized samples 

S2. ZIF-8 and Mad@ZIF-8 powders 
 

As shown in Figure S2.1, the effective formation of the ZIF-8 can be seen at bare eye: the solution, 

from being transparent, becomes milky when the MOF is formed. 

 

Figure S2.1. ZIF-8 starting solution (a), solution after 24h (b), final product powder (c) 

 

Same is for the Mad@ZIF-8 sample (Figure S2.2) except for the fact that the presence of the protein 

makes the solution a bit coloured in a light beige tone.  

Figure S2.2. Mad@ZIF-8 starting solution (a), solution after 24h (b), final product powder (c) 
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S3. Calibration curves of F-MAD 

 
The solvents were citrate buffer at pH 5 and PBS at pH 7.4. The citrate buffer (citric acid/sodium 

citrate) at pH 5 was prepared dissolving 7.26 g of sodium citrate tribasic dihydrate (MW 294.10 

g/mol) in 240 mL of water and then adding to this solution citric acid monohydrate (MW 210 g/mol) 

measuring pH both with pH-metre and litmus paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure S3. Fluorescence spectra of F-mad (a) and corresponding calibration curves (b) in PBS and Citric 

buffer  

 

(a) (b) 

Y=7.467*10-13 X - 0.5814 

Y=2.660*10-11 X - 1.186 
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S4. Thermogravimetric analysis (TGA) 
  

The thermogram of ZIF-8 and Mad@ZIF-8 as synthesized vs activated are shown in Figure S4.1 and 

S4.2. As-synthesized ZIF-8 

 
 

Figure S4.1 Overlay of the thermograms for the ZIF-8 as synthesized vs activated (a) and zoom of the region 

between 20 and 450°C (b) 

 

 
 

Figure S4.2 Overlay of the thermograms for the Mad@ZIF-8 as synthesized vs activated (a) and zoom of the 

region between 20 and 450°C (b) 



4 
 

 

Three significant weight losses are observed: the first corresponds to the evaporation of surface water, 

the second to the loss of structural water along with unreacted reagents, and the third aligns with the 

degradation of ZIF-8, which begins at 590°C. In the sample analyzed after BET, a reduction in the 

initial weight losses is noticeable, likely due to the sublimation of unreacted reagents during BET 

analysis that previously contributed to these early weight loss percentages. 

Regarding the Mad@ZIF-8 sample, both visually and based on the temperature profile of the weight 

losses, it resembles the thermogram of the ZIF-8 post-BET. This suggests a reduced amount of 

structural water, possibly because macromolecules from the snail slime are encapsulated within the 

structure, and fewer unreacted reagents are present, as the slime occupies the pores. 

It is also evident that the macromolecules encapsulated are protected by the ZIF-8 shell since the 

weight losses at 60°C and 200°C for the MAD (figure S4.3) are no longer as pronounced or noticeable 

in the Mad@ZIF-8 sample.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4.3 Thermogram for the MAD 

 

S5. BET 

 

Figure S5. activated ZIF-8 (a) and activated mad@ZIF-8 (b) isotherms 

a) b) 
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S6. Fluorophore tagged samples ATR-FTIR  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6. F-Mad@ZIF-8 FT-IR ATR spectrum (cut 2000-400 cm-1) 

 

S7. Fluorophore tagged samples PXRD analysis 

 

 

 

 

 

 

 

 

 

 

 

Figure S7. F-Mad@ZIF-8 diffractogram 
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S8. Fluorophore tagged samples TGA  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S8. F-Mad@ZIF-8 thermogram 

 

S9. Fluorophore tagged samples SEM  

 

Figure S9. F-Mad@ZIF-8 SEM image and size distribution 
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S10. Kinetic models for the release study  
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Figure S10. Higuchi and Korsmeyer-Peppas models for the release study. 
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S11. iBright™ Imager Analysis Report of MAD@ZIF-8 samples 

W1 corresponds to MAD@ZIF-8 sample at 0.5 mg/mL 
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S12. iBright™ Imager Analysis Report of control samples 

W1 corresponds to the positive control 
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S13. S. epidermidis growths of MAD@ZIF-8, ZIF-8 and MAD samples 

 

 

Figure S13. Bacterial growths (%) of S. epidermidis at the different experimental conditions. Positive control 

refers to bacterial growth in regular medium. An arbitrary threshold was set at 10% of growth. Results are 

expressed as mean ± SEM of three independent experiments.  


