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Abstract
The paper covers aspects of the technology of fibre electrospinning for the production of
nonwoven fabrics for various application areas. The conditions of forming nano- and microfibres from solutions of collagen hydrolyzate and dibutyrylchitine were studied as well as
polymer-polymer complexes based on polyacrylic acid, polyvinyl alcohol and polyethylene
oxide. A comparative analysis of different methods of electrospinning – electrocapillary,
electric and NanospiderTM, was conducted. Promising application areas of non-woven
fabrics in medicine sanitation as well as for clothing and footwear production are shown.
Key words: fibres electrospinning, collagen hydrolyzate, biopolymer materials, chitosan.

Over the last five years, the largest producers and consumers of biopolymers
have been such Western European companies as NatureWorks (Cargill), Novamont, Innovia Films and Arkema. They
accounted for 53% of the total global
demand, which in 2015 reached approximately one million tons (the profit from
production reached USD 2.9 billion) [1].
The increase in demand will occur due
to consumers’ preferences for more environmentally friendly materials, a gradual decrease in the cost of biopolymer
production, as well as a simultaneous
increase in the cost of traditional synthetic material manufacture. According to some researchers, starting from
2015, the dominance of biopolymers on
the world market has been moving from
the United States and Western Europe
to the Asia-Pacific Rim. By 2020, in the
Asia-Pacific Rim countries, the demand
will be 875 thousand tons per year. [2].
Large-tonnage biodegradables materials
include polymeric materials based on
starch and its derivatives, collagen, modified polyvinyl alcohol, polyacrylic acid,
polydioxanone, chitosan and its derivatives.

Introduction
In the modern world there has been
a steady trend towards an increase in the
production and consumption of products
and materials that contain natural biodegradable polymers.

According to experts in 2005, the estimated global production of chitosan only
from marine organisms amounted to 109
tons per year. This fact shows the high
importance of this oceanic fauna as an
industrial source of chitin. Global industrial production of chitosan, the most
examined derivative of chitin, amounts
to thousands tons per year [3].
The original method of synthesis of dibutyrilchitin (DBC), the soluble derivative
of chitin, was developed by the Engineering Institute of Polymer Materials and
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Dyes (Torun City, Poland) in cooperation with Lodz University of Technology
(Poland) [4, 5]. The suggested method is
used for chitin of different origin (crabs,
shrimps, krill, insect chitin), which
makes it possible to manufacture products with a specific chemical structure
and degree of esterification. Dibutyrilchitin is easily soluble in common organic
solvents, and these solutions have good
fibre- and film-forming properties [6].
Such properties of dibutyrilchitin enable
the production of a wide range of biomaterials suitable for medical use: films,
fibres, fibre-bonded materials and knitted
fabrics. In accordance with the European Standards EN ISO 10993, studies of
the biological properties of dibutyrilchitin-based products have shown their good
biocompatibility and ability to accelerate
wound healing [7-9].
One of the natural polymers is collagen
(collagen dissolution products). Collagen combines the positive qualities of
a synthetic polymer and biological tissues, and at the same time, it is deprived
of a number of their negative properties.
The complete absence of toxicity and
carcinogenicity, weak antigenic properties, the ability of this biopolymer to
stimulate reparative processes in the tissue and to form stable complexes with
a wide range of medicinal substances, as
well as its sorption and plastic properties
define the wide usage in various fields of
medicine [10].
The first attempts of scientists – biotechnologists and chemists of Gdansk University to obtain a collagen extract from
marine fish go back to the mid 70-ies of
the XX century. The joint work of Polish
scientists and research of a team of experts in biotechnology from the Inventia
company led to the patenting of a unique
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Recently the issue of expanding the
spheres of application of fibre-bonded
fibrous materials obtained by the electrospinning method has become urgent. As
a consequence new polymers (polymeric
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Institute of Biopolymers
and Chemical Fibres
Multifilament Chitosan
Yarn
The Institute of Bioploymers and
Chemical Fibres is in possession
of the know- how and equipment to
start the production of continuous
chitosan fibres on an extended
lab scale. The Institute is highly
experienced in the wet – spinning
of polysaccharides, especially
chitosan. The Fibres from Natural
Polymers department, run by
Dr Dariusz Wawro, has elaborated
a
proprietary
environmentlyfriendly method of producing
continuous chitosan fibres with
bobbins wound on in a form
suitable for textile processing and
medical application.

Multifilament chitosan yarn

We are ready, in cooperation
with our customers, to conduct
investigations aimed at the
preparation
of
staple
and
continuous chitosan fibres tailored
to specific needs in preparing nonwoven and knit fabrics.
We presently offer a number of
chitosan yarns with a variety of
mechanical properties, and with
single filaments in the range of 3.0
to 6.0 dtex.
The fibres offer new potential
uses in medical products like
dressing, implants and cell growth
media.
For more information please contact:
Dariusz Wawro Ph.D., D. Sc., Eng
Instytut Biopolimerów i Włókien Chemicznych
ul. Skłodowskiej-Curie 19/27;
90-570 Łódź, Poland;
Phone: (48-42) 638-03-68, Fax: (48-42) 637-65-01
E-mail: dariusz.wawro@ibwch.lodz.pl
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