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Figure S1. Simulated blood fluid (SBF) solutions. Relationships between dynamic viscosity and shear rate 

for water/glycerol (wg) and water/glycerol/urea (wgu) solutions are shown in figure (a). Table S1 shows 

the measured dynamic viscosities for the prepared solutions, while Table S2 compares the ion 

concentrations of SBF_ws and those of human blood plasma.  
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Figure S2. Additional SEM images of degrading coated channels. SEM micrographs of degradation coating 

at time t = 60 minutes (a). Morphological changes observed on the edge (b) of the coated channels during 

the degradation process. Representative SEM images of the square and round chips were taken at 

different time points (from 30 minutes to 6 hours).  
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Figure S3. Comparison between drug and polymer release from ZR-coated microfluidic chips. Zein mass 

and rutin release from round (a, b) and square (c, d) channels in the presence of continuous SBF_wgu (a, 

c) and SBF_ws (b, d) flows. Data are presented as mean ± SD (n = 3), which were statistically analyzed 

using Student's t-test. * p < 0.05, ** p < 0.01. 
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Figure S4. Rutin release fitting profiles. Rutin release profiles were adjusted to different mathematical 

models, among which the Korsmeyer-Peppas (a, b) and First-order (c, d) models resulted to be the most 
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accurate. These models could help estimate the mechanism of rutin release from round (a, c) and square 

(b, d) coated channels with different flow fluids. Table S3 presents the correlation coefficients (r2) from 

drug release profiles obtained by analyzing different time periods with different mathematical models. 

Bold numbers indicate the highest r2 values for each type of experiment.  

 

Figure S5. Hemocompatibility tests for commonly used materials for stent coatings. The amount of 

adhered and activated platelets on different substrates is shown in figure (a), while representative SEM 

images and magnified insets show platelets on polyurethane (b) and PLA (c)-coated substrates. Data are 

presented as mean ± SE, which were statistically analyzed using one-way ANOVA followed by post hoc 

Tukey's test (** p < 0.01). Arrows indicate red blood cells (red), resting platelets (green), activated 

platelets (yellow), and aggregated platelets (orange). Table S4 reports the hemolysis rate of reference 

materials used for stent manufacturing and coating. Data are presented as mean ± SE. 
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Figure S5 shows the adhesion and morphology of platelets on the reference sample surfaces (PU and 

PLA) after contact with the whole blood. The average number of adherent and activated platelets per 

mm2 were 2930 and 808 for the PU coating and 790 and 156 for the PLA coating. The latter shows a similar 

behavior compared to what observed by Kim et al. with PLGA-coated substrate (~875 adherent 

platelets/mm2) 1. The quantities of adherent cells on both PU and SS samples were significantly higher 

than those on PLA and zein-based samples, with a high degree of spreading and aggregation. In particular, 

severe platelet aggregation was observed on the PU-coated surface (Figure S5(b)), indicating significant 

activation and poor hemocompatibility of the material, as already reported for other types of 

polyurethanes in the literature 2. Compared to the other samples, the number of erythrocytes increased 

when in contact with the PLA surface (Figure S5(c)), probably due to the morphology and the specific 

surface area of this synthetic polymer, which allows more cells to adhere, as already reported by Ji et al 3. 

 

Figure S6. Polystyrene beads adhesion. SEM images of ZR-coated channels were acquired after a 30 min 

flow of PS beads (5-μm diameter, mimicking a red blood cell) dispersed in SBF_ws (a) and SBF_wgu (b).  

 

Although such a particle model does have its limitations, and it clearly does not recreate all the 

complexities involved in an in vivo environment, it can provide a useful indication of possible adhesion 
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events that may occur at the zein/liquid interface. The particles shown in Figure S6 likely adhere to the 

polymer coating due to Van der Waals, hydrophobic and electrostatic interactions. The zeta potential of 

the 5-µm PS particles measured -4.6 ± 0.08 mV when dispersed in SBF_wgu and -7.4 ± 1.1 mV when 

resuspended in SBF_ws. This difference could be explained by the presence of some glycerol and urea 

molecules on the particles surface, which could lead to electric-double layer compression and, therefore, 

slightly modify the zeta potential value 4, 5. No difference in the number of adherent particles can be 

noticed when qualitatively comparing the images obtained with PS beads dispersed in the two SBFs. 

 

REFERENCES 

1. J. H. Kim, N. R. Ko, B.-Y. Jung and I. K. Kwon, Macromolecular Research, 2016, 24, 931-939. 
2. B. Butruk-Raszeja, M. Trzaskowski and T. Ciach, J Biomater Appl, 2015, 29, 801-812. 
3. X. Ji, W. Yang, T. Wang, C. Mao, L. Guo, J. Xiao and N. He, Journal of Biomedical Nanotechnology, 

2013, 9, 1672-1678. 
4. A. McKenzie, R. Hoskins, T. Swift, C. Grant, and S. Rimmer, ACS Applied Materials & Interfaces, 

2017, 9, 7577-7590. 
5. F. C. Silva, L. C. B. Lima, C. Viseras, J. A. Osajima, J. M. da Silva Júnior, R. L. Oliveira, L. R. Bezerra 

and E. C. Silva-Filho, Molecules (Basel, Switzerland), 2019, 24, 3525. 
 


