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Implant of polyurethane prosthesis, in pulmonary position: An experimental study in sheep
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Introduction: The cardiac stents on the market today: mechanical or biological, are durable and functional, but still not the 
ideal valve replacement. In search of material biostable, biocompatible, wear resistant and low incidence of calcification, 
thromboembolism and infection Segmented Polyurethane (SPU), is a viable alternative.
Objectives: SPCU prosthesis it was developed to be implanted in pulmonary position in sheep for the purpose of analyzing the 
results of hemodynamic and histological changes of the prosthetic tissue after 24 weeks of implantation.
Material and Methods: Manufacturing: The prototype of the prosthesis SPU was designed in 3D, followed by preparation of 
the matrix. Through the injection of liquid PCU was filled and shaped by the PCU in the matrix technique esterolitografia. Thus 
builds a prosthesis comprising: a flexible ring with 3 stems (20 mm) and three movable booklet (thickness: 0.3 mm) in a block. A 
knitted fabric flap was sutured on the prosthetic ring. 
In vitro tests: The materials used in the manufacture of prostheses were approved in biocompatibility testing according to ISO 
10993-Biological evaluation of medical devices. The dentures will undergo physical tests, hydrodynamic and durability according 
to ISO 5840-Cardiovascular Implants-Prosthetic heart valves.
Experiment: Implantation of the prosthesis in the pulmonary ring of 15 sheep, 6-8 months of age and weight 30-40 kg, will be 
performed with the aid of cardiopulmonary bypass. Following, will be carried out analysis of hemodynamic performance of 
the prosthesis with Doppler echocardiography and Computed Tomography Angiography and finally histological study of the 
prosthetic tissue after explant the prosthesis, in the sixth month.
Results: It will be observed the macroscopic and microscopic optical and electronic scanning and imaging studies. The data will 
be sorted by making emphasis on the degree of calcification, presence of thrombi, infection and integrity of the prosthesis SPU.
Discussion: Experimental studies published showed good hemodynamic performance of the polyurethane prostheses, implanted 
on the right side of the heart: the absence of significant pressure gradients 1 year after implantation. The objective of this research 
is to reproduce these results and further studies, carried out to better understand the properties of the SPU and level of reliability 
with a view on release, compared to health authorities for clinical application, thus becoming one more option among the 
prostheses on the market today.
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