
Microheterogeneity metrics for diffusion in soft matter: Supplemental Material 

Fractional Brownian motion model of HA 

 

 

 
 

Figure S1: Autocovariance of 10mg/ml HA experimental data (S1A) and two simulated data sets (S1B,S1C). In B, the data were 
generated using  and    . These are the best-fit fractional Brownian parameters 
from the data in A. In C, the data were generated using  and   . Each data set 
contains 175 particle paths. 
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Metric Comparison on two-cluster data sets 

Table S1: Metric comparison on 2-cluster data sets described in Sec. 4.2.2. The second through fourth column show the 
values of the non-Gaussian parameter, excess kurtosis and heterogeneity ratio, respectively, for each of the four 2-cluster 
data sets. The fifth through seventh columns show the relative contributions of the 10%, 25% and 50% highest values of the 
individual compliance to the ensemble mean, respectively. The final column shows the results of the Stage 2 metric of 
Valentine et al.1 described in Section 2.2. 
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Homogeneous Data: Simulated and Experimental 

Simulated Newtonian 

Table S2: Results for simulated homogeneous Newtonian data. Superscript  identifies the values used to generate the data 
and superscript  the values predicted by the clustering algorithm. 

 
Power law exponent Fractional Diffusion Coefficient  
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Experimental Newtonian 

Table S3: Results for experimental homogeneous Newtonian data. Superscript  identifies the expected values and 
superscript  the values predicted by the clustering algorithm. 

 Power law exponent Fractional Diffusion Coefficient  
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Experimental Newtonian (  fixed) 

Table S4: Results for experimental homogeneous Newtonian data when fBm exponent is fixed at  Superscripts same 
as Table S2. 

 Diffusion Coefficient  
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Simulated Non-Newtonian 

Table S5: Results for simulated homogeneous non-Newtonian data. Superscripts same as Table S1. 

 Power law exponent Fractional Diffusion Coefficient  

       
 

Cluster 1   
 

   
 

 
 

Cluster 1   
 

   
 

 
 

Experimental Non-Newtonian 

Table S6: Results for experimental homogeneous non-Newtonian data. Superscripts same as Table S2. 

 Power law exponent Fractional Diffusion Coefficient  

       
 

Cluster 1 
Cluster 2 

N/A 
N/A 
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Heterogeneous Data: Simulated and Experimental 

Simulated Newtonian 

Table S7: Results for simulated heterogeneous Newtonian data. Superscripts same as Table S1. 

 
Power law exponent Fractional Diffusion Coefficient  
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Experimental Newtonian 

Table S8: Results for experimental heterogeneous Newtonian data. Superscripts same as Table S2. 

 Power law exponent Fractional Diffusion Coefficient  
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Experimental Newtonian (  fixed) 

Table S9: Results for experimental heterogeneous Newtonian data when fBm exponent is fixed at  Superscripts same 
as Table S2. 

 Diffusion Coefficient  
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Simulated non-Newtonian 

Table S10: Results for simulated heterogeneous non-Newtonian data. Superscripts same as Table S1. 

 
 Power law exponent Fractional Diffusion Coefficient  
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Experimental Non-Newtonian 

Table S11: Results for experimental heterogeneous non-Newtonian data. Superscripts same as Table S2. 

 
 Power law exponent Fractional Diffusion Coefficient  

        
 

Cluster 1 
Cluster 2 

N/A 
N/A 
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Experimental Agarose 

Table S122: Results for experimental agarose data. Superscripts same as Table S2. 

 
 Power law exponent Fractional Diffusion Coefficient  
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Cluster 2 
Cluster 3 
Cluster 4 

N/A 
N/A 
N/A 
N/A 
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Experimental HBE Mucus 

Table S133: Results for experimental HBE mucus. Superscripts same as Table S2. 

 
 Power law exponent Fractional Diffusion Coefficient  

        
 

Cluster 1 
Cluster 2 
Cluster 3 

N/A 
N/A 
N/A 
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