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Characterization of platinum(IV) conjugates 1–3 

NMR spectra of conjugate 1 

 
Figure S1. 1H NMR spectrum of 1 in DMSO-d6. 
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Figure S2. 13C{1H} NMR spectrum of 1 in DMSO-d6. 

 

 

Figure S3. 195Pt{1H} NMR spectrum of 1 in DMSO-d6. 
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Mass spectra of conjugate 1 

 

Figure S4. HR-ESI-MS (positive mode, CH3OH) of 1, m/z [2M+H]+. 

 

 

Figure S5. HR-ESI-MS (positive mode, CH3OH) of 1, m/z [M+H]+. 
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NMR spectra of conjugate 2 

 

Figure S6. 1H NMR spectrum of 2 in DMSO-d6. 
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Figure S7. 13C{1H} NMR spectrum of 2 in DMSO-d6. 

 

Figure S8. 195Pt{1H} NMR spectrum of 2 in DMSO-d6. 
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Mass spectra of conjugate 2  

 

Figure S9. HR-ESI-MS (positive mode, CH3OH) of 2, m/z [2M+H]+. 

 

Figure S10. HR-ESI-MS (positive mode, CH3OH) of 2, m/z [M+H]+. 
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Figure S11. HR-ESI-MS (positive mode, CH3OH) of 2, m/z [M+Na]+. 
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NMR spectra of conjugate 3 

 
Figure S12. 1H NMR spectrum of 3 in DMSO-d6. 

 
Figure S13. 13C{1H} NMR spectrum of 3 in DMSO-d6. 
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Figure S14. 195Pt{1H} NMR spectrum of 3 in DMSO-d6. 

 

Mass spectra of conjugate 3 

 

Figure S15. HR-ESI-MS (positive mode, CH3OH) of 3, m/z [M+H]+. 
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Figure S16. HR-ESI-MS (positive mode, CH3OH) of 3, m/z [2M+H]+. 

 

 

Figure S17. HR-ESI-MS (positive mode, CH3OH) of 3, m/z [2M+Na]+. 
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Figure S18. HR-ESI-MS (positive mode, CH3OH) of 3, m/z [2M+K]+. 

 

Attempted O-deacetylation of 1 with enzyme Amano lipase A  

 

Figure S19. Attempted O-deacetylation of 1 with enzyme Amano lipase A from Aspergillus niger; 
time-resolved 1H NMR spectra in DMSO-d6, aromatic region section. 
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Stability of conjugates 1–3 in DMSO  

 

Figure S20. Stability of 1 in DMSO-d6 over 72 h; time-resolved 1H NMR spectra. 
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Figure S21. Stability of 2 in DMSO-d6 over 72 h; time-resolved 1H NMR spectra. 
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Figure S22. Stability of 3 in DMSO-d6 over 72 h; time-resolved 1H NMR spectra. 

 

Encapsulation efficiency calculation 

The encapsulation efficiency of the platinum(IV) conjugates 1–3 in the corresponding mesoporous silica 
nanoparticles (MSNs), SBA-15|1, SBA-15|2 and SBA-15|3, was calculated based on the amount of 
platinum in the drug-loaded MSNs determined by energy dispersive X-ray (EDX) analysis. First, 
homogeneous distribution of the drugs (1, 2 and 3) in the corresponding materials was established by 
determination of the spatial distribution of silicon and platinum accomplished through EDX mapping 
(Figure S23). Second, the relative weight % of silicon and platinum was measured at six randomly chosen 
points (Table S1). Based on these results, Pt/Si ratios were calculated for all materials (0.29, 0.35 and 
0.37 for SBA-15|1, SBA-15|2 and SBA-15|3, respectively, Table S2) and compared to the theoretical 
ones to afford the load content of platinum (7.51 wt%, 9.23 wt% and 10.33 wt% for SBA-15|1, SBA-15|2 
and SBA-15|3, respectively, Table S2) and the corresponding encapsulation efficiency (70.36 %, 83.83 % 
and 89.24 % for SBA-15|1, SBA-15|2 and SBA-15|3, respectively, Table S2). 
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Figure S23. Spatial distribution of silicon and platinum in SBA 15|1, SBA 15|2 and SBA 15|3 determined 
through EDX mapping. 

 

Table S1. Relative weight % of silicon and platinum at six points in SBA-15|1, SBA-15|2 and SBA-15|3 
determined by EDX analysis. 

SBA-15|1     SBA-15|2   SBA-15|3  
 Si Pt   Si Pt   Si Pt 
 wt% 

 78.2 21.8  70.4 29.6  73.5 26.5 

 76.3 23.7  73.2 26.8  74.1 25.9 

 76.4 23.6  76.8 23.2  72.2 27.8 

 77.6 22.4  72.1 27.9  72.4 27.6 

 77.9 22.1  77.8 22.3  72.7 27.3 

 77.7 22.4   74.4 25.6   72.3 27.7 
Average: 77.3 22.7   74.1 25.9   72.9 27.1 

 

Table S2. Platinum load (wt%) and encapsulation efficiency (%) in SBA-15|1, SBA-15|2 and SBA-15|3.  

 SBA-15|1 SBA-15|2 SBA-15|3 
Theoretical Pt/Si ratio 0.42 0.42 0.42 
Calculated Pt/Si ratio 0.29 0.35 0.37 
Theoretical Pt load (wt%) 10.67 11.01 11.57 
Calculated Pt load (wt%) 7.51 9.23 10.33 
Encapsulation efficiency (%) 70.36 83.83 89.24 
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Drug release kinetics 

To study the kinetics of the drug release, in vitro drug release data was quantitatively correlated with 
four mathematical models viz. zero-order, first-order, Higuchi and Korsmeyer–Peppas models. The 
obtained constants and degrees of correlation R2 for each model are given in Table S3. 
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Figure S24. Zero order, first order, Higuchi and Korsmeyer‒Peppas kinetic release of 1 from SBA-15|1. 
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Figure S25. Zero order, first order, Higuchi and Korsmeyer‒Peppas kinetic release of 2 from SBA-15|2. 
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Table S3. Constants and coefficient of determinations (R2) for each model.  

 Zero order First Order Higuchi Korsmeyer–Peppas 
 

K0 R2 Qinf R2 Kh R2 n R2 
SBA-15|1 0.109 0.785 0.001 0.793 1.003 0.867 0.085 0.763 
SBA-15|2 0.023 0.514 0.001 0.516 0.225 0.641 0.075 0.790 
SBA-15|3 0.304 0.477 0.009 0.539 3.173 0.672 0.074 0.793 
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Figure S26. Zero order, first order, Higuchi and Korsmeyer‒Peppas kinetic release of 3 from SBA-15|3. 
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Cell viability  

  

Figure S27. Cell viability of cisplatin, 1, 2 and 3 determined by CV and MTT assays in MDA-MB-468 and
HCC1937 human breast cancer cell lines. 
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Figure S28. Cell viability of cisplatin, 1, 2 and 3 determined by CV and MTT assays in MCF-7 and BT-474
human breast cancer cell lines. 
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Figure S29. Cell viability of SBA-15|1, SBA-15|2 and SBA-15|3 determined by CV and MTT assays in
MDA-MB-468 and HCC1937 human breast cancer cell lines. 
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Figure S31. Cell viability of cisplatin, 1 and SBA-15|1 determined by CV and MTT assays in 
mouse-derived 4T1 breast cancer cell line. 

  

Figure S30. Cell viability of SBA-15|1, SBA-15|2 and SBA-15|3 determined by CV and MTT assays in
MCF-7 and BT-474 human breast cancer cell lines. 
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Urine parameters upon in vivo treatment  
 

Table S4. Urine parameters of untreated animals (control) and animals exposed to treatment with 
cisplatin, 1 and SBA-15|1.  

 

Control Cisplatin 1 SBA-15|1 

Leukocytes (leu/μL) 25 ± 0 25 ± 0 25 ± 0 25 ± 0 

Nitrites 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

Urobilinogen (mg/dL) 4 ± 0 2.5 ± 2.1 6 ± 2.8 2.5 ± 2.1 

Proteins (mg/dL) 100 ± 0 10 ± 0 30 ± 0 65 ± 49.5 

pH 6 ± 0 6 ± 0 6 ± 0 7 ± 0 

Blood (ery/μL) 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

Specific Gravity 1030 ± 0 1030 ± 0 1030 ± 0 1030 ± 0 

Ketone (mg/dL) 30 ± 28.3 10 ± 0 7.5 ± 3.5 10 ± 0 

Bilirubin (mg/dL) 0.8 ± 0.4 1 ± 0 0.8 ± 0.4 1 ± 0 

 


