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INTRODUCTION: Cardiovascular diseases 

(CVDs) are the most common cause of mortality 

worldwide. The increasing use of minimally 

invasive procedures for the treatment of CVDs and 

the commensurate development of intravascular 

devices as stents, has led to high demand for 

preclinical assessment techniques.1 Tissue-

engineered vascular products could represent a 

viable solution for in vitro devices testing before 

clinical studies. Such a model, with its ability to 

replicate pseudo-physiological conditions, could, in 

the future, replace the standard in vitro cell culture 

models, that represent an oversimplification of the 

actual vascular environment. At the same time, it 

could reduce the use of animal models, with their 

ethical and cost concerns.2 Thus, the aim of this 

work is to develop and validate an easy-to-use flat 

and tubular cellularized collagen-based model to 

analyse the effects of the interaction between 

stents and the collagen-cells system. 

METHODS: Type I collagen was extracted from 

rat tail tendons and solubilized in acetic acid3. 

Human Dermal Fibroblasts (HDFs) were extracted 

from human skin biopsies, while Human Umbilical 

Vein Endothelial Cells (HUVECs) were isolated 

from human umbilical cord samples. Pure iron stent 

samples were produced in sterile conditions and 

placed over cylindrical mandrels. A collagen-gel 

containing HDFs was prepared by adding the cells 

to the collagen solution. The cellularized gel was 

then poured in a square 8-multiwells. A superficial 

EC monolayer was obtained by seeding ECs 

directly on the surface of the construct (CTRL-

Flat). Then, the iron stent samples were placed on 

the collagen-gels (St-Flat). Histological analysis and 

immunofluorescence were performed to evaluate 

cell distribution and cell-matrix organization after 1, 

3 and 7 days of contact. Drabkin method was used 

to test haemocompatibility. Nitric oxide (NO) 

production was quantified to assess ECs stress. For 

the tubular model, a collagen-gel containing HDFs 

was produced by adding the cells to the collagen 

suspension and was subsequently poured over two 

types of cylindrical mandrin: one with stent (St-

Tube) and one without it (CTRL-Tube). 

Histological analysis were performed to evaluate 

cell distribution. Alamar Blue assay was performed 

to evaluate cells viability in both St-tube and 

CTRL-tube. Both characterization were performed 

after 1, 3 and 7 days. 

EXPECTED RESULTS: The two proposed 

model can be easily fabricated in 24 hours. 

Histological analysis shows cells and cell-matrix 

organization differences between St- and CTRL-

Flat and between St- and CTRL-Tube. NO 

quantification exhibit a higher NO production in St-

Flat respect to CTRL-Flat and also 

haemocompatibility tests present significant 

differences between the two conditions. Moreover, 

a decrease in cell viability was observed in St-Tube 

respect to CTRL-Tube.  

CONCLUSIONS: The models hereby presented 

have shown several potential advantages over 

existing 2D in vitro models (three-dimensional 

culture and higher complexity). In the future, more 

complex models containing all the vascular cells 

(ECs, SMCs and FBs) could be produced and used 

for vascular devices preclinical tests. These 

platforms could present numerous benefits 

compared to animal models (no ethical problems, 

decreased costs, increased controllability and 

reproducibility), ultimately helping in understanding 

the behaviour of stent/blood vessel interfaces. 
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