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3.1 Contact angle measurement - Wettability  

 Plastic samples were cut from an unused Cellbag and from a Cellbag after the 

hUCM-MSC culture (central and border region). The samples were kept in a desiccator 

and protected from light, prior to wettability test. The contact angle measurement was 

performed in triplicate, for ultrapure water, culture medium with 10% v/v FBS and 

conditioned medium obtained at the end of the hUCM-MSC culture. To analyze the 

contact angle between the conditions, the Mann-Whitney test was performed. The 

significance value was set at p < 0.05. To determine if occurred protein deposition on 

the inner surface of the Cellbag during culture, plastic samples of a Cellbag after 

hUCM-MSC culture were kept dipped in trypsin-EDTA solution 0.25% (Gibco-Thermo 

Fisher Scientific, Massachusetts, USA) for 30 minutes. After this procedure, the 

samples were washed and kept in a desiccator, protected from light. The contact angle 

measurement was performed with ultrapure water, in triplicate. A 10 μL syringe was 

used for the droplet release (Hamilton Syringes, Nevada, USA) and the KSV CAM 101 

(KSV instruments, Finland) was used to acquire images for the contact angle 

measurement. 

3.2. Atomic Force Microscopy - AFM 

Plastic samples from an unused Cellbag, a Cellbag after hUCM-MSC culture 

and a Cellbag after hUCM-MSC culture and treated with trypsin-EDTA 0.25%, were 

kept in a desiccator and protected from light, for 24 hours prior to analyses. The 

analyses were performed at room temperature, in triplicate for each condition. The 

samples were evaluated using the Nanosurf EasyScan 2 (Nanosurf, Liestal, 

Switzerland) with a silicon tip (Silicon AFM Probe - TAP 150-G, TED Pella Inc, 

California, USA) in an area of 100 μm2. Average roughness was analyzed by Gwyddion 

2.52 software (Gwyddion developers, Brno, Czech Republic). To analyze the average 

roughness between the conditions, the Mann-Whitney test was performed. The 

significance value was set at p < 0.05. 



Figure 1. (A) Wettability of an unused Cellbag and of a Cellbag after hUCM-MSC culture, with samples of the central region and border 
region (Cellbag wall). Significant differences were observed for the unused Cellbag and the Cellbag after hUCM-MSC culture (p < 
0.05). No significant difference was observed between the central and border region (p > 0.05). Legend: UW - Ultrapure Water; M - 
Culture Medium with 10% v/v FBS and CM - hUCM-MSC-Conditioned Medium. (B) Images of an UW droplet interaction with the 
Cellbag after droplet stabilization. (C) Average roughness of the Cellbag inner film. Significant differences were observed for the 
Cellbag after hUCM-MSC culture and the unused Cellbag / the Cellbag after hUCM-MSC culture-0.25%trypsin (p = 0.05). No significant 
difference was observed between the unused Cellbag and the Cellbag after hUCM-MSC culture-0.25%trypsin (p > 0.05). (D, E and F) 

Topographic images of the Cellbag inner film. 

 


