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Figure S1: Result of the application of the elbow method to the data shown in Figures 5 and 6 (SH-SY5Y cells 

grown on TiN nanocolumnar substrates after 3 days). The red dashed line marks the optimal number of 

clusters k=4 for this example.  
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Figure S2: Result of gap statistics method applied to the data set shown in Figures 5 and 6 (SH-SY5Y cells 

grown on TiN nanocolumnar substrates after 3 days). The value 𝐺𝑎𝑝(𝑘) was calculated according to Equation 

3. The optimal number of clusters (red dashed line) is found to be k=4 in this case indicated by the peak of the 

graph. Most of our gap statistics graphs show this distinct maximum and thus reveal a reliable result for the 

optimal number of clusters. The gap statistics curve could theoretically also exhibit a slowly ascending and 

then flattening form so that the condition 𝐺𝑎𝑝(𝑘) ≥ 𝐺𝑎𝑝(𝑘 + 1) is never fulfilled. Therefore, this condition is 

extended by the standard deviation term in Equation 4. The condition 𝐺𝑎𝑝(𝑘) ≥ 𝐺𝑎𝑝(𝑘 + 1) − 𝑠(𝑘 + 1) can 

usually be fulfilled somewhere in the graph. 
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Figure S3: Average silhouette width associated with the example from Figures 5 and 6 (SH-SY5Y cells grown 

on TiN nanocolumnar substrates after 3 days). The maximum of the curve represents the optimal number of 

clusters for this experiment (red dashed line). We therewith verify our results drawn from the elbow method 

and gap statistics (see Figures S1 and S2). 


