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INTRODUCTION

Textile polyester could be an advantageous material to replace faulty valve leaflets under mini-invasive surgery. Moreover, combining woven with non-woven fibers in the leaflet material could provide both mechanical resistance and favorable tissue-fabric interaction.

In this study, fine non-woven PET fibers obtained with force spinning were assembled with a woven substrate to form hybrid textiles and valve prototypes. The aim was: (1) to produce non-woven fibers, (2) to perform statistical analysis of the fibers diameter, (3) to investigate different assembling modes between the woven and the non-woven layers, (4) to assess the characteristics and the performances of the obtained materials and valve prototypes.

MATERIALS AND METHODS

SEM images and statistical analysis were used to investigate the effect of the force spinning production parameters (nozzle diameter, spin speed, viscosity…) on the obtained fibers size. Various assembling methods were then tested:

• Sewing (sample 1) • Ultrasonic welding (sample 2) • Chemical adhesion (sample 3) • Thermal adhesion (sample 4)
Following characteristics of the obtained hybrid material were then assessed: roughness, bending stiffness, permeability and valve durability (fatigue tests).

RESULTS

Regarding force spinning, increased speed and reduced nozzle size lead to smaller fibers. Moreover, with reduced viscosity the jet undergoes a higher stretching and consequently finer fibers are formed (down to 3µm). After assembling, the characteristics of the hybrid leaflets are modified as presented in the table.

Permeability(ml/cm²/min) Bending stiffness (mN.cm) Roughness (µm)

Reference woven textile 5293 3.3 * 10 -5 0.17 Chemical adhesion seems to present an advantage providing the lowest bending stiffness. With respect to the fatigue tests, 10 Mio cycles have been already reached with all valve samples and no material delamination could be observed.

CONCLUSION

The force spinning process enables obtaining a non-woven mat with controlled fibers size, which can be assembled with a woven substrate in a durable way. The characteristics of the hybrid textile are slightly different from the reference woven material, but keep in the range of what is needed for the valve application.