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Table S1. EAF4 fractionation conditions for the different studied metallic nanoparticles (mNP). 

AuNP-30 Duration (min) 
Cross flow rate 

(mL/min) 
Cross flow decay type 

Elution step 1 5 1.00 Constant 

Elution step 2 25 1.00 Linear 

Elution step 3 3 0.25 Power, exp. 0.80 

Elution step 4 7 0.18 Power, exp. 0.70 

Elution step 5 5 0.10 Constant 

Rinse step 10 0 - 

AuNP-200 Duration (min) 
Cross flow rate 

(mL/min) 
Cross flow decay type 

Elution step 1 5 0.80 Constant 

Elution step 2 20 0.80 Power, exp. 0.10 

Elution step 3 10 0.03 Constant 

Rinse step 10 0 - 

AuNRods Duration (min) 
Cross flow rate 

(mL/min) 
Cross flow decay type 

Elution step 1 5 1.00 Constant 

Elution step 2 25 1.00 Power, exp. 0.20 

Elution step 3 10 0.10 Constant 

Rinse step 10 0 - 

AgNP Duration (min) 
Cross flow rate 

(mL/min) 
Cross flow decay type 

Elution step 1 20 1.20 Constant 

Elution step 2 15 1.20 Linear 

Elution step 3 3 0.28 Power, exp. 0.80 

Elution step 4 7 0.18 Power, exp. 0.70 

Elution step 5 5 0.1 Constant 

Rinse step 10 0 - 

 

Table S2. Parameter estimates of gold nanoparticle translocation non-linear mixed effect modeling. 

Parameters Estimate (% RSE) Parameter description 

k12 5.5×10-3 (35) Transfer constant from apical to cellular compartment 

k21 2.4×10-2 (35) Transfer constant from cellular to apical compartment 

k23 7.6×101 (6) Transfer constant from cellular to basolateral compartment 

k32 1.0×102 (49) Transfer constant from basolateral to cellular compartment 

𝜑 6.9×10-1 (4) 
Fraction available for translocation through the cell layers (popula-

tion mean) 

𝜔𝜑
2  6.9×10-3 (93) Between-particle-species variability on φ 

𝜎1
2 1.5×10-1 (48) Variance of proportional residual error 

𝜎2
2 4.5 (36) Variance of additive residual error 

   

RSE: relative standard error; unit of transfer constants is in %/min 

 



 

 

 

Figure S1. Comparison of the native size distribution of AuNP-30 with the size distribution in CCM obtained by spICP-

MS. UPW = ultrapure water, CCM = cell culture medium. 

 

 

Figure S2. Comparison of the native size distribution of AuNP-200 with the size distribution in CCM obtained by spICP-

MS. UPW = ultrapure water, CCM = cell culture medium. 
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Figure S3. Comparison of the native size distribution of AuNRods with the size distribution in CCM obtained by spICP-

MS. UPW = ultrapure water, CCM = cell culture medium. 

 

 

Figure S4. Comparison of the native size distribution of AgNP with the size distribution in CCM obtained by spICP-MS. 

UPW = ultrapure water, CCM = cell culture medium. 
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Figure S5. Fractogram with the UV/Vis signals of AuNP-30 comparing the sample in UPW and CCM. The size retention 

time was shifted to larger times, indicating an increased hydrodynamic size. UPW = ultrapure water, CCM = cell culture 

medium. 

 

 

Figure S6. Fractogram with UV/Vis signals of AgNP comparing the sample in UPW and CCM. The retention time was 

shifted to larger times, indicating an increased hydrodynamic size, which came along with a significant broadening of the 

signal. The second observation suggests agglomeration. UPW = ultrapure water, CCM = cell culture medium. 



 

 

 

Figure S7. Fractogram with the UV/Vis signals of AuNP-200 comparing the sample in UPW and CCM. UPW = ultrapure 

water, CCM = cell culture medium. 

 

 

Figure S8. Fractogram with the UV/Vis signals of AuNRods comparing the sample in UPW and CCM. UPW = ultrapure 

water, CCM = cell culture medium. 


