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15 Biodegradowalne wyroby wiokniste

W dniach 19-22 marca 2013 r odbyly sie Targi Innowacji Pro Invent w miejscowosci Cluj — Napoca w Rumunii. Na targach tych przedstawiono osiagniecia uzyskane w ramach
projektu ,Biodegradowalne Wyroby Wibdkniste” BIOGRATEX. Targi zakonczyly sie sukcesem naszego wynalazku, ktory zostat uhonorowany ztotym medalem.

Wyrdznione produkty sg wytwarzane w oparciu o biodegradowalny i bioresorbowalny termoplastyczny kopolimer laktydu i glikolidu, ktérego synteza przebiega w nowatorski
sSposob, zapewniajac jego podwyzszonag biozgodnosc¢ w stosunku do jego odpowiednikdw dostepnych na rynku. Wynalazek obejmuje szereg metod przetwarzania tego
kopolimeru opartych o stopowe techniki formowania wiokien oraz stopowe techniki formowania wtoknin takie jak: spun bonded, melt-blown i technike elektroprzedzenia. Ponadto,
wynalazek obejmuje sposob wytwarzania ptaskich wyrobow witokienniczych technikami dziewiarskimi i technikg wioknin iglowanych. Wszystkie wyroby moga posiadac
wprowadzone do widkien nanododatki. Produkty opisane w ramach wynalazku, ze wzgledu na charakterystyke polimeru oraz ich wtasciwosci sa proponowane jako wyroby
implantowalne: nici chirurgiczne, implanty ubytkéw kosci.
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Biodegradable fibrous products
Biodegradable textiles and methods of their manufacture
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Description of invention
Several innovative prototype solutions for medical applications were developed within the project concerning Biodegradable fibrous products. Such materials
are produced on the basis of biodegradable and bioresorbable thermoplastic lactide and glycolide copolymer, the synthesis of which is carried out according to a
novel, unigue method, in which zirconium replaces zinc, classically used as an initiator of the synthesis. Thus, the process of polymerisation is more efficient and
the obtained product is more biocompatible, with very low amount of lactic acid. Due to the enhanced biocompatibility relative to the commercially available
equivalents, the obtained polymer is dedicated to medical application, especially for implantation and tissue engineering. The lactide and glycolide copolymer
can also be blended with others, like poly(hydroxy butyrate). Both the copolymer and its blends are easily transformed into fibrous form using molding techniques.
Innovative multifilament as well as staple fibres can be additionally reinforced by nanoadditives, such as hydroxyapatite or tricalcium phosphate. There are also
methods allowing to produce innovative nonwovens directly from melted polymer using spun-bond and melt-blowing techniques. All of those products can be
used as raw materials for producing sutures from multifilament, or flat textiles like knitted bandages or nonwovens for wound dressings, implants or scaffolds for
tissue engineering.

zirconium (IV) acetylacetonate
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glicolide L-lactide copolymer of lactid and glicolide
A spun-bonded nonwoven was produced with Fibres and multifilament. Multifilament was produced A melt-blown nonwoven was produced with surface
surface density ranging from 20 to 150 g/m?, air with linear mass at the level of 80 dtex, tenacity from density ranging from 50 to 150 g/m?, sorption
permeability from 6000 to 8000 I/m?2/s, sorption 16 cN/tex and 27% elongation. Staple fibres were capacity level of 4.6 g/g, with sorption rate of
capacity at 6.33 g/g, level with sorption rate characterised by linear mass at the level of 7.9 dtex, 3.8 pllcm?/s .
of 5.57 pl/cm?/s, tenacity from 20 N/cm and 10% tenacity from 25 cN/tex and 62% elongation.
elongation.
Double-layer structure of knitted fabric, with Multiflament structure obtained by plaiting, with Nonwovens for bone implantation were obtained
3.72 g/m? surface density, air permeability of 5532 33.9 tex linear mass, thickness of ca. 0.22 mm, with surface density of 333 g/m?, 2.6 mm thickness,
mm/s at 100 Pa. Elasticity 24% tenacity 18.3 cN/tex, tenacity in loom 15.7 cN/tex air permeability of 33 I/m?/s, sorption capacity

and 55.7% elasticity.

Biomedical investigation. Cytotoxicity 0, no allergenicity or irritation, or any haemolytic
effect. Good reaction after implantation.
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All the products described by the invention are possible to be introduced to industrial practice.
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