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Figure S1. FT-IR spectrum of the functionalized materials MSN-AP and MSN-AP-FA-Sn. 

 



 

Figure S2. FT-IR spectrum of the functionalized materials MSN-AP-FA-PEP-S-Sn and AX-3. 

  



 

 

Figure S3. TG of the materials MSN, MSN-AP-Sn, MSN-AP-FA-Sn and MSN-AP-FA-PEP-S-Sn.  

  



 

 

Figure S4. 119Sn MAS NMR spectrum of MSN-AP-FA-PEP-S-Sn. 

  



 

 

Figure S5. 29Si MAS NMR spectrum of MSN-AP. 

  



 

 

Figure S6. 29Si MAS NMR spectrum of MSN-AP-FA-PEP. 



 

Figure S7. DR-UV spectra of the Alexa Fluor-functionalized materials MSN-AP-Sn-AX (AX-1), 
MSN-AP-FA-Sn-AX (AX-2) and MSN-AP-FA-PEP-S-Sn-AX (AX-3). 



 

Figure S8. Fluorescence imaging of MSN nanomaterials after coupling reaction with NIR dye 
Alexa Fluor 647. 

  



 

 

 

 

 

Figure S9. Tumor mass weight comparison after post mortem excision. Significance was calculated 
by unpaired t-test of One-way ANOVA. ns: p > 0.05 or not significant statistical difference between 
the groups of data; *: p < 0.05 or significant statistical difference between the two groups of data 

 

  



 

 

Figure S10. Serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), 
alkaline phosphatase (AKP), albumin (ALB) and blood urea nitrogen (BUN) before (blue) and after 
(red) 10 days of different nanotherapies (n=3). By applying unpaired t-test of One-way ANOVA 
analysis, not significant statistical differences were identified in all cases (p > 0.05).  

 

 

  



Supporting Tables 

Table S1. Mass loss (110 ºC-700 ºC) from thermogravimetry analyses. 

MATERIAL Mass loss (%) 
MSN 3.82 

MSN-AP-Sn 14.44 
MSN-AP-FA-Sn 16.19 

MSN-AP-FA-PEP-S-Sn 13.57 
 

  



Table S2. Molar ratio S:Sn and Si:Sn obtained by XRF analyses. 

MATERIAL S:Sn Si:Sn 
MSN-AP-Sn 1:5.04 1:0.24 

MSN-AP-FA-Sn 1:4.57 1:0.24 
MSN-AP-FA-PEP-S-Sn 1:2.70 1:0.08 

 

 

  



Table S3. Surface ζ-potential of the MSN nanomaterials. 

 

MATERIAL pI(pH) 

MSN 3.5 

MSN-AP 7.3 

MSN-AP-Sn 6.2 

MSN-AP-FA-Sn 5.1 

MSN-AP-FA-PEP-S-Sn 6.4 

 


