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Radiopaque Bi-axially extruded PLLA/PCL/Mg Alloy Composite tube used for fabricating Cardiovascular Stent.
Alok Srivastava, Naresh Bhatnagar, IIT-Delhi, India.
Abstract (800 word limit)
Statement of the Problem: Today all the bioresorbable polymeric implants are radiolucent, which makes them undetectable under the X-rays. Therefore, to improve the X-ray visibility of polymeric stents a high specific gravity element such as Pt, Au, Ta, Ba or its alloy are attached/blended to the implants' body. However, during the In Vivo degradation, the heavy permanent metals can either detach or flake or leach out from the lesion site and accumulate into the vital organ, leading to severe health issues. 
Method: Herein, to overcome the above mention limitation, a new bioresorbable Mg alloy was produced with sufficient radiopacity as shown in Fig:1. The radiopacity was imparted in the radiolucent Mg metal by alloying it with high specific gravity elements like Zinc and Yttrium. Furthermore, radiolucent Poly-L-lactic acid (PLLA) and Polycaprolactone (PCL) were reinforced with radiopaque Mg alloy micro-particles to produce a bi-axial expanded (BAE) tube for making cardiovascular stents. After that, BAE composite tubes were used to analyse mechanical properties, thermal stability and In Vitro degradation study. 


Conclusion & Significance: The proposed bio-composite implant has significant potential to improve radiocontrast properties and provide a desirable range of physico-mechanical properties with a controlled degradation rate. 
The addition of Mg alloy microparticles reinforces the polymer, this enhances the flexibility of tube as compare to PLLA/PCL. 
The thermal stability of biocomposite was compromised after incorporating Mg alloy microparticles in polymer, although it acts as a nucleating agent enhances crystallinity, ductility and toughness. 

In Vitro degradation study reveals that the alkaline Mg alloy suppresses inﬂammatory responses by neutralising the acidiﬁed environment produced due to the de-esterification of PLLA. In contrast, alloy microparticles accelerate the polymer's decomposition rate due to acid-base reaction of their by-products.

Thus, PLLA/PCL/Mg-Zn-Y alloy can open up a new pathway to develop polymer-metal composite for cardiovascular which can be applied for various medical diagnosis applications. 
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Notes/Comments:

Figure � SEQ Figure \* ARABIC �1�: Micro CT-Scan of composite BAE tube, the black colour is air, grey colour represent polymer casing and paper roll, which was used to support the sample. The white colour particle is radiopaque bioresorbable Mg-Zn-Y alloy emmbedded inside the polymeric matrix making it visible on radiograph.
















