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LEATHER PRINTING AND OTHER
DECORATION METHODS

1 1D. ZHELEVA , А. TONEVA  
1 University of Chemical Technology and Metallurgy - So�a, Bulgaria

Department Textile and Leather, 
e-mail: darinajeleva@abv.bg 

Leathers differ from other materials in dyeing or printing due to their diverse structure. The dyeing 
process results in a monochrome background, while the printing processes can reproduce multicolored 
patterns on the face of the material using different printing techniques. The printing of patterns, symbols 
and ornaments on materials is a form of decoration that is more common in the textile industry than in the 
leather industry. Modern printing technologies offer fast printing on leather and other materials with 
different structure and color, which stimulates designers to develop their graphic designs for prints and 
patterns digitally.

The aim of the present work is to study and analyze the 
methods and techniques for printing and decoration on leather.

The interaction of dyes or printing inks with the protein 
substances of the skin tissue and the hair cover is a complex 
process. The reasons is the different structure and properties of 
the printing inks and the different application of the main 
component of the dyed material - collagen and keratin, 
depending on the pre-treatment of the leather, tanning and 
finishing processes. 

Printing on leather can be done by screen printing, transfer, 
inkjet, digital and other types of printing. The special ink, 
developed for leather, made it possible to apply high-quality, 
multi-colored motifs. The requirement is to use dyed smooth 
leather, as a transparent cover layer is applied to prevent the 
paint from being erased by sealing the ink layer.

Leather printing processes include the stages of preparing an image with a monochromatic or 
polychromatic character, printing the image using one or more inks on a sheet of paper (so-called transfer 
printing) and transferring them to the  leather.

The ability to print white ink, UV printing makes it possible for advanced printing on leather based on 
shadows. This suggests that it can also be printed on dark leather goods.

Ш There are various printing techniques in the leather industry, many of which are taken from the 
textile printing technique;

Ш The interaction of dyes and printing inks with the protein substances of the skin tissue and hair 
cover is a complex process and requires a specific approach to each material;

Conclusions:

Ш Many different decoration techniques are applied to leather products: stamping, engraving, 
perforation, embroidery, etc.

Ш Most of the applied techniques of printing on leather are described as patents;

Key words: leather, printing techniques, inks, decoration techniques

Ш Laser printing has also entered the leather industry, creating a diverse palette of colors and 
designs.
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EXTRACTION AND ANALYSIS OF KERATIN HYDROLYSATES 
OBTAINED FROM SHEEP WOOL

1 1Margarita KOLEVA , Darina ZHELEVA
1University of Chemical Technology and Metallurgy, Textile and Leather Department, 

8 Kl. Ohridski bul., 1756 So�a, Bulgaria
e-mail: mkoleva2103@abv.bg

The raw materials for the extraction of keratin 
hydrolysates in our research are samples from the hair 
cover of sheepskins, respectively in native form and 
obtained after lime sulfide unhairing. The wool, which is 
lime sulphide pre-treated, is obtained after the process of 
unhairing of sheepskin under certain conditions. The 
methods used for the hydrolysis of keratin-containing 
materials are the following: with thioglycolic acid and 
urea; by sulphitolysis with sodium pyrosulphate and with 
sodium hydroxide.

Keratin in wool is a potentially important natural source of protein with many applications.  Wool 
keratin is a strong resistant, insoluble biomaterial that can play a major structural role in many biological 
systems. The aim of the present study is to obtain and analyse keratin hydrolysates from sheep wool, 
respectively native and alkaline pre-treated, using different oxidation and reduction methods.   

The hydrolyzates obtained by lime sulfide unhairing process have shown a high concentration of 
polypeptides in the sample and rupture of the disulfide bonds in their chains. The highest degree of 
hydrolysis was achieved for the pre-treated samples. It was proved that the method of hydrolysis with 
NaOH is the most appropriate for sheep wool and to a much greater extent for the alkaline treated wool 
than for the native. Therefore, pre-treatment of hair samples facilitates the hydrolysis process and makes 
it easier to break disulfide bonds. The data from the IR analysis completely correlate with the quantitative 
and qualitative analyzes and show the degree of rupture of the disulfide bonds depending on the intensity 
of the adsorption bands.

Three methods were used for the hydrolysis of keratin from the hair cover of sheep skins, respectively 
of native wool and that obtained by lime sulfide unhairing. NaOH has the best hydrolyzing effect on 
disulfide and peptide bonds. Pre-alkaline treatment of the wool by reducing agent increases the degree of 
hydrolysis compared to the native wool. It has been proven the presence of keratin protein in some of the 
hydrolysates as well as the rupture of disulfide bonds.

Experimental part

The obtained hydrolysates were characterized by 
qualitative reactions, spectrophotometric and infrared 
analysis.

Introduction

Results and discussion

Conclusion

Keywords: sheep wool, keratin hydrolysates, methods of analysis
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STRUCTURAL CHANGES OF THE HYDROGEL
FOR TEXTILE MODIFICATION DEPENDING

ON THE INTENDED APPLICATION

1 1 2Daniela ATANASOVA , Desislava STANEVA , Ivo GRABCHEV
1 University of Chemical Technology and Metallurgy, 1756 So�a, Bulgaria

2 So�a University ”St. Kliment Ohridski”, Faculty of Medicine, 1407 So�a, Bulgaria
e-mail: d.atanasova1@abv.bg

In the recent years, we have conducted several studies related to the modification of textile materials 
with hydrogel, and included or not inorganic nanoparticles. Some of the properties and applications of 
these composites are antimicrobial; optical sensors; wastewater treatment materials; wound dressings or 
delivery of biologically active substances. The aim of this study is to summarize the results in terms of the 
factors that affect the properties of the respective composite materials and how their modification allows 
achieving a suitable application. 

Acknowledgments:

Keywords: text�le, hydrogel, nanopart�cles, appl�cat�ons

The authors acknowledge Grant № КП-06-KOCT-23/2019, Fund “Scientific Research”, Ministry of 
Education and Science of Bulgaria.

The modification of cotton or polyamide fabrics with hydrogel was performed by surface-initiated 
photopolymerization. Photosensitive dye (eosin Y) in combination with a co-initiator (N-methyl 
diethanolamine) was used to initiate radical polymerization. It was found that the greater amount of 
photoinitiator and the simultaneous presence of three monomers affect the polymerization process and, 
accordingly, the properties of the pH sensor. The controllable swelling of the hydrogel is an important 
parameter for suitable loading and releasing of drugs with minimal burst effect. The amount of the 
crosslinking monomer and the hydrogel on the cotton surface has been changed to find the most suitable 
structure providing adequate loading and releasing of vitamin B12 under appropriate physiological 
conditions (temperature and pH). 

The composite material cotton fabric with hydrogel 
and silver nanoparticles is a suitable material for 
production of wound dressings. A key point that affects the 
obtained properties is again eosin Y, as it is an intermediate 
link in the simultaneous conduct of photoreduction of 
silver ions to nanoparticles and hydrogel polymerization. 
It has been found that other metal ions can also be used for 
the production of materials with antimicrobial properties. 
The conversion of zinc ions to zinc oxide is done by 
varying the quantity of co-initiator of photopolymeriza-
tion N-methyl diethanolamine. The higher concentration 
of zinc ions and amine increases the concentration of ZnO 
nanoparticles and the antimicrobial properties of the 
material. The immobilization of iron oxide nanoparticles 
with polyacrylamide hydrogel on the polyamide fabric can 
be used as a heterogeneous Fenton catalyst for purification 
of real wastewater upon dyeing. The material obtained at a 
higher Fe(II) ions concentration is more efficient in the 
degradation of this dye. 
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COTTON FABRIC MODIFIED
WITH CHITOSAN AND ZINC OXIDE

1 1  2Desislava STANEVA , Vesislava TOTEVA ,Ivo GRABCHEV  
1 University of Chemical Technology and Metallurgy, 1756 So�a, Bulgaria

2 So�a University ”St. Kliment Ohridski”, Faculty of Medicine, 1407 So�a, Bulgaria
e-mail: grabcheva@mail.bg

Introduction
The fulfillment of the circular economy goals is closely connected with finding various possibilities 

for the application of the already used materials. The growing consumption of cheap and second-hand 
clothes decreases the possibility of their reuse as wearable textiles. Another possibility is to utilize the 
textiles for cleaning or become a raw material for other industries. In the recycling, additional processing 
is often required to create the appropriate characteristics of the new product that suit the desired use. The 
composite materials integrating the specific textile properties with biodegradable renewable 
biopolymers and inorganic nanoparticles can find applications as sorbents and filters for the treatment of 
wastewater or oil spilling. 

The aim of this study is to prepare a composite material from cotton fabric modified with cross-linked 
chitosan and zinc oxide nanoparticles. 

Experimental part
Three samples, containing different concentrations of zinc oxide were obtained (Ch, ChZn, ZnChZn). 

In the first sample (Ch) cotton fabric was impregnated with a water solution of chitosan and glacial acetic 
acid, and next was crosslinked with glutaraldehyde. In the second sample (ChZn) the solution of chitosan 
and zinc nitrate was applied on the fabric and successively treated with glutaraldehyde and NaOH. The 
sample (ZnChZn) was obtained by irrigation with water solution of zinc nitrate, next with chitosan and 
zinc nitrate solution, and finally with glutaraldehyde and NaOH. 

The surface of the composite materials has been compared with the initial cotton fabric by using a  
scanning electron microscope. In the sample (Ch) the individual fibers are glued together by a thin layer 
of chitosan. In the ChZn material, the surface of the fabric is covered with an almost uniform film, in 
which defects and cracks are observed. Evenly distributed small white grains of zinc oxide are included 
throughout the structure of the film. The morphology of the samples in dry and wet state was evaluated by 
optical microscope. The increased amount of zinc oxide results in a denser layer on the surface of the 
fibers and impedes water penetration and the macro-gaps in the fabric structure are still visible. The 
modification of cotton fabric with chitosan and its crosslinking was confirmed by FT-IR analysis and the 
appearance of the new characteristics bands. 

A film of chitosan containing in situ formed zinc oxide nanoparticles on the surface of a cotton fabric 
has been successfully obtained. The resulting composites have the potential use as antimicrobial, self-
cleaning materials with suitable sorption properties.

Results and Discussion 

Acknowledgments:
The authors acknowledge the support through Project № КП-06-Н37/27 provided by the National 

Science Fund, Ministry of Education and Science of Bulgaria.

Conclusion

Keywords: composite materials, chitosan, cotton fabric, zinc oxide particles 
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NOVEL ANTIOXIDANT ELECTROSPUN NONWOVEN TEXTILE
FROM POLYLACTIDE AND 8-HYDROXYQUINOLINE

2+DERIVATIVE AND ITS COMPLEX WITH Cu  

1 1 1Milena IGNATOVA , Nikoleta STOYANOVA , Nevena MANOLOVA ,
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[2] Prachayasittikul V., Prachayasittikul S., Ruchirawat S., Prachayasittikul V., Drug Design, Development and Therapy 7, 
1157-1178 (2013)

[1] Al-Busafi S.N., Suliman F.E.O., Al-Alawi Z.R., Research & Reviews, Journal of Chemistry 3, 1-10 (2014) 

Experimental part

2+
Novel nonwoven textile from polylactide (PLA) and Jeff-8Q or its complex with Cu  of various design was 

successfully prepared. To achieve this, one-pot electrospinning (type "in") or combining the electrospinning and 
dip-coating techniques (type "on") were applied. The morphology of the mats and chemical composition of their 
surface were studied by scanning electron microscopy (SEM) and X-ray photoelectron spectroscopy (XPS). The 

2+ 2+ 
coordination of Cu  in Jeff-8Q.Cu complexes incorporated into electrospun nonwoven textile or deposited on its 
surface was studied by electron paramagnetic resonance spectroscopy. It was found that for the type "on" mats the 

2+in vitro release of Jeff-8Q (Jeff-8Q.Cu ) was more rapid as compared to type "in" mats. The performed DPPH 
2+

radical scavenging assay showed that Jeff-8Q.Cu -containing fibrous materials (both types "in" and "on") 
exhibited higher antioxidant activity than that of Jeff-8Q-containing mats. 

8-hydroxyqu�nol�ne and �ts der�vat�ves are well known for the�r h�gh ant�m�crob�al, ant�ox�dant and ant�tumor 
act�v�ty [1]. It �s assumed that the�r b�olog�cal act�v�ty �s related to the�r chelat�ng ab�l�ty aga�nst trans�t�on metal 

2+ 2+ 3+�ons (Cu , Fe , Fe , etc.) of b�olog�cal �mportance [2]. When �ncluded �n electrospun fibrous mater�als, such 
compounds may �mpart them benefic�al propert�es. The purpose of this work was to investigate the possibility for 
the preparation of novel electrospun nonwoven text�le conta�n�ng 8-hydroxyqu�nol�ne der�vat�ve or its complex 
with metal �on of d�verse design, as well as to study the impact of the fiber composition on the antioxidant activity 
of the fibrous materials. 

®
8-hydroxyquinoline derivative - Schiff base from Jeffamine ED  and 8-hydroxyquinoline-2-carboxaldehyde 

2+ 2+(Jeff-8Q) and its complex with Cu  (Jeff-8Q.Cu ) were prepared as described earlier [3,4]. Custom-made 
electrospinning equipment was used. The morphology of the fibrous materials was observed by scanning electron 
microscopy (SEM) using a Jeol JSM-5510 SEM (JEOL Co. Ltd, Japan). The antioxidant activity of the mats was 
evaluated using the DPPH assay.

Results and Discussion

2+
In this study it was shown that Jeff-8Q and its complex with Cu  might successfully be incorporated in the 

electrospun nonwoven textile from polylactide. This novel nonwoven textile is promising for biomedical 
applications.

Introduct�on

Keywords: 8-hydroxyquinoline derivative, electrospinning, dip-coating, antioxidant electrospun nonwoven 
textile

Conclusion
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NOVEL ELECTROSPUN NONWOVEN TEXTILE CONTAINING
BIOACTIVE COMPOUNDS OF PLANT ORIGIN

WITH ANTIOXIDANT AND ANTIBACTERIAL PROPERTIES

1 1 1 2Milena IGNATOVA , Nevena MANOLOVA , Iliya RASHKOV , Velizar GOCHEV  
1Laboratory of Bioactive Polymers, Institute of Polymers, Bulgarian Academy of Sciences,

Acad. G. Bonchev St, Bl. 103A, BG-1113 So�a, Bulgaria 
2Department of Biochemistry and Microbiology, Plovdiv University Paisii Hilendarski,

Plovdiv, 4000, Bulgaria
e-mail: ignatova@polymer.bas.bg

In recent years, the �ncorporat�on of b�oact�ve compounds of plant or�g�n �n electrospun nonwoven 
text�le �ntended for b�omed�cal appl�cat�ons �s �ncreas�ng. The spec�fic propert�es of the electrospun 
fibrous mater�als related to the�r nanoscale s�ze prov�ded a poss�b�l�ty for extended release of b�oact�ve 
compounds result�ng �n enhancement of the therapeut�c effect of the compounds, d�m�n�sh�ng the�r 
cytotox�c�ty and �mprov�ng the�r b�oava�lab�l�ty. Essent�al o�l from Salv�a spp. and polyphenolic 
compounds of plant origin are highly attractive for application in biomedicine and pharmacy due to the 
set of their beneficial biological properties (antioxidant, antimicrobial and anticancer 
activities).Therefore find�ng routes to �ncorporate these b�oact�ve compounds �n electrospun nonwoven 
textile �s of great �nterest.

Experimental part
Fibrous materials containing essential oil from Salvia spp. and individual bioactive polyphenolic 

compound were fabricated by electrospinning. The morphology of the fibrous materials was evaluated by 
scanning electron microscopy (SEM) with Jeol JSM-5510 (Jeol Ltd., Japan). The antioxidant activity of 
the electrospun nonwoven textile was studied by the DPPH radical scavenging method. 

Introduct�on

Novel nonwoven textile from biocompatible and biodegradable aliphatic polyester (PE) and 
nonionogenic water-soluble polymer (polyvinylpyrrolidone (PVP)), containing essential oil from Salvia 
spp. and individual bioactive polyphenolic compound were successfully prepared by electrospinning. 
The obtained fibrous materials were defect-free and cylindrical. The incorporation of essential oil from 
Salvia spp. and bioactive polyphenolic compound into the fibrous materials does not affect significantly 
their thermal stability. Antioxidant activity test showed that nonwoven textile containing essential oil and 
bioactive polyphenolic compound displayed high antioxidant activity. The microbiological screening 
demonstrated that incorporation of essential oil and bioactive polyphenolic compound in the fibers led to 
inhibition of the growth of Gram-positive bacteria S. aureus, Gram-negative bacteria E. coli  and fungi C. 
albicans by the fibrous materials.

Conclusion
This novel nonwoven textile has potential as wound dressing materials.

Results and Discussion

Keywords: essential oil from Salvia spp., individual bioactive polyphenolic compound, nonwoven 
textile, electrospinning, antioxidant properties, antibacterial activity
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The uniform dyeing of light fabrics implies adjustment and maintenance of the already optimized 
technological mode, in terms of temperature and duration of the process.

References:

The subject of this article is the comparison of the non-uniformity of the surface mass of knitted 
fabrics and the estimation of the colour deviations, flattened by means of a spectrophotometer.

In fact, in woven fabrics there is a difference in the 
surface mass between the edges and the middle of the fabric. 
This is largely due to the different tension of the main threads 
gripped by the wide holders and the rest. Any other 
differences in the setting of the weaving loom and geometric 
unevenness cause deviations in the distribution of the area 
mass.

The aim of the development is to establish the limit level of mass non-uniformity on the acceptable 
colour deviation in the width of the fabric.

[ 1] Datacolor | Color Management Solutions: Tools for the Most Accurate Color

The density of the fabric or surface mass is generally evenly distributing due to its negligibly small 
thickness relative to the width, and especially the thickness.

In practice, it turns out that in order to achieve maximum uniformity of colour on the surface of the 
fabric; the corresponding uniform dye affinity is required.

In cases where the fibrous composition of the fabrics is uniformly distributed, only the density can 
affect the uniform penetration of the dye solution between the fibres.

The problem is to determine the critical level of 
unevenness by surface mass of the fabric already produced, 
which would cause a difference in dye affinity, which in turn 
would lead to divergence and declassification of the fabric as 
a non-compliant product.

In the first place is the analysis of textile physical 
metrology, which will assess the uniformity of the surface mass across the fabric.

In second place is the recipe and the mode of dyeing the fabric.
Third is the generalized assessment of the conformity of the colour along the width of the fabric to the 

set value. Such a numerical estimate is obtaining from a spectrophotometer.

In a similar way, the setting of circular knitting or warp 
knitting machines causes a difference in the density or area 
of the knitted fabrics.

In this case, the solution lies in the synchronization of 
three technological indicators with clearly expressed 
numerical values.
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Introduction
It is well known that 8-hydroxyquinoline, its derivatives and berberine chloride (Brb) manifest a set 

of beneficial biological properties: antimicrobial, antioxidant, antitumor, etc. [1,2]. The incorporation of 
these bioactive compounds in polymeric nanosized materials (electrospun nonwoven textile and 
nanoparticles (NPs)) can impart advantageous properties to the materials. Therefore finding routes to 
prepare 8-hydroxyquinoline derivatives- and Brb- containing polymeric nanosized materials and to 
explore the effect of the composition of the obtained materials on their cytotoxicity is of great interest.

Experimental part

Acknowledgments: Financial support from Bulgarian National Science Fund (Grant КP-06-
N39/13/2019) is gratefully acknowledged.

Novel nonwoven textile from polylactide and 8-hydroxyquinoline derivative (Schiff base from 
Jeffamine ED® and 8-hydroxyquinoline-2-carboxaldehyde (Jeff-8Q)) or its complex with Cu2+ (Jeff-
8Q.Cu2+) of diverse design was fabricated by one-pot electrospinning or electrospinning combined with 
dip-coating. Stable aqueous dispersions of NPs based on complexes of Brb and poly(methacrylic acid) or 
poly(acrylic acid), were also successfully prepared by mixing their dilute aqueous solutions. The 
morphology of the fibrous mats and NPs were studied by scanning electron microscopy (SEM) or 
transmission electron microscopy (TEM). In vitro cell viability studies and used fluorescent staining 
methods demonstrated that the prepared Jeff-8Q- or Jeff-8Q.Cu2+-containing fibrous materials and Brb-
containing NPs displayed a higher cytotoxicity against HeLa tumor cells than against non-tumor 
BALB/c 3T3 mouse fibroblast cells. It was found that the observed antitumor effect against HeLa cells is 
mainly due to the induction of apoptosis.

[3] Mladenova R., Ignatova M., Manolova N., Petrova T., Rashkov I., European Polymer Journal 38  
989-999 (2002)

[2] Imanshahidi M., Hosseinzadeh H., Phytotherapy Research 22, 999-1012 (2008)

Keywords: 8-hydroxyquinoline, Schiff base, complex with Cu2+, berberine, electrospun nonwoven 
textile, nanoparticles, cytotoxicity of nanosized materials

[4] Ignatova M., Stoyanova N., Manolova N., Rashkov I., Kukeva R., Stoyanova R., Toshkova R., 
Georgieva A., Materials Science and Engineering C 116, 111185 (2020)

[1] Song Y., Xu H., Chen W., Zhan P., Liu X., Medicinal Chemistry Communications 6,  61-74 (2015)

Results and Discussion

8-Hydroxyquinoline derivative and its complex with Cu2+ were prepared as described earlier [3,4]. 
Custom-made electrospinning equipment was used. The in vitro cytotoxicity of the obtained nanosized 
materials against HeLa human cervical tumor cells and non-tumor BALB/c 3T3 mouse fibroblast cells 
was assessed by the MTT assay. The morphology changes in the cells cultured in the presence of 
nanosized materials were assessed by fluorescent staining methods.

These properties render these novel polymeric nanosized materials promising as potential candidates 
in the drug delivery systems in the treatment of cervical tumors.

Conclusion
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The observed decrease in fiber diameter of CA,PEG and 
CA,PEG/5-Cl8Q fibers may be explained by the decrease in the 
solution viscosity by adding a lower molecular weight polymer 
(PEG) to the spinning solution. The observation of wide zones 
of inhibition around all membranes containing 5-Cl8Q is 
evidence that the incorporated bioactive compound impart 
antifungal activity to the prepared novel fibrous membranes.

Cellulose acetate (CA, 30 000 g/mol and DS 39.8%), polyethylene glycol (PEG, Mr = 1 900-2 200 
g/mol) and 5-chloro-8-hydroxyquinoline (5-Cl8Q) (Sigma-Aldrich) were used. Acetone (Sigma-
Aldrich) of analytical grade of purity was used. 

Polymer membranes from CA - a biodegradable polymer 
and a chemical fungicide - 5-Cl8Q were successfully prepared 
by electrospinning. The incorporation of 5-Cl8Q in the 
membranes imparted a considerable antifungal effect against P. 
chlamydospora and P. aleophilum. These features indicate that the obtained novel fibrous membranes are 
suitable candidates for application in agriculture for plant protection against two main causative agents of 
esca disease.

Conclusion

Experimental part

Introduction
Esca is one of the earliest described diseases in grapevines that cause trunk damages and sudden 

wilting of the entire plant. It is known that esca is caused mainly by species Phaeoacremonium 
chlamydospora and Phaeoacremonium aleophilum. However, there are no known curative approaches 
for fighting with esca directly. Novel approaches and agents for solving the problem can be provided by 
developing innovative fibrous polymer membranes containing biologically active chemical fungicides.

Results
Fibrous membranes of CA, CA/5-Cl8Q, CA,PEG and CA,PEG/5-Cl8Q were obtained by 

electrospinning. Electrospinning of CA solution (10wt%) reproducibly resulted in obtaining continuous 
defect-free fibers with mean fiber diameter of 780 ± 100 nm. The addition of PEG into the spinning 
solutions resulted in decrease of the average fiber diameter (531 ± 80 nm). The addition of 5-Cl8Q (10 
wt%) to the spinning solutions led to the preparation of fibers with diameters 750 ± 90 nm for the СА/5-
Cl8Q fibrous membranes and 446 ± 60 nm for the СА,PEG/5-Cl8Q membranes. The antifungal activity 
of the electrospun membranes was assessed as well. The incorporation of 5-Cl8Q in the membranes that 
were placed in contact with P. chlamydospora and P. aleophilum resulted in complete inhibition for all 
fungi.

Discussion

Keywords: electrospinning; cellulose acetate, chemical fungicide, Phaeomoniella chlamydospora; 
Phaeoacremonium aleophilum;
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Conclusion

Introduction
Electrospinning is a cutting-edge nanotechnology that allows facile fabrication of fibrous materials 

with unique features. The suitable combination of biocompatible and biodegradable poly(3-
hydroxybutyrate) (PHB) with nanosized TiO2-anatase capable to generate singlet oxygen by using 
electrospinning alone or in conjunction with electrospraying, is expected to enable the creation of 
innovative polymer composites with varied design able to protect mechanically damaged vines from 
entering the spores of P. chlamydospora, i.e. to protect vineyards from Esca - the most devastating disease 
of grapevines.

Experimental part
Poly(3-hydroxybutyrate) (PHB, 330000 g/mol), titanium (IV) oxide (TiO2, 99.7% anatase 

nanopowder, <25 nm), chitosan oligomers (COS, 3000-5000 g/mol), chloroform (CHCl3) and N,N-
dimethylformamide (DMF) were of analytical grade and used without further purification.

Results
Fibrous TiO2-in-PHB materials were obtained by electrospinning of a mixture of PHB solution with 

TiO2 (7% w/v). Fibrous TiO2-on-PHB materials were prepared by using a PHB spinning solution (14% 
w/v) for electrospinning and TiO2-COS dispersion for electrospraying. For this purpose, an aqueous 
COS solution (0.5%) was added to TiO2 (10% w/v) dispersion in ethanol. Electrospinning was 
performed at 25 kV voltage, tip-to-collector distance of 25 cm and 1500 rpm collector rotation speed. In 
order to study the antifungal activity against P. chlamydospora of the fibrous materials, 20 ml conidia 
suspension (with final concentration 107 conidia/ml) was passed through each fibrous material by using a 
filtration device.

Discussion
One-pot electrospinning of a suspension of TiO2 in PHB solution resulted in materials in which TiO2 

was incorporated within the fibers (design type "in"). Simultaneous electrospinning of PHB solution and 
electrospraying TiO2-COS dispersion enabled the preparation of materials consisting of PHB fibers on 
which TiO2 was deposited on the fibers' surface (design type "on"). It was shown that TiO2-on-PHB 
exhibited complete inhibition of fungal growth of P. chlamydospora.

The obtained eco-friendly fibrous materials based on PHB and TiO2 are promising candidates for 
plant protection against penetration and growth of main causative fungi causing Esca disease.

Keywords: antifungal activity, electrospinning, electrospraying, PHB, TiO2.
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Introduction
Quercetin occurs abundantly in a variety of fruits and vegetables. This biologically active compound 

exhibits remarkable antioxidant, anti-inflammatory, antibacterial and anti-tumor activities. Quercetin 
incorporation in fibrous polymer matrices is of interest when its biomedical and pharmaceutical 
applications are intended.

Experimental part

No peak corresponding to the melting point of QUE 
was observed in the DSC thermogram of CA/PEG/QUE 
fibers, which evidenced that the QUE incorporated in the 
fibers was in amorphous state. Moreover, quercetin-
containing fibrous mats exhibited high antioxidant 
activity as estimated by DPPH free radical scavenging 
method.

Conclusion

Acknowledgment: The authors thank the Bulgarian Ministry of Education and Science (Grant D01-
217/30.11.2018) under the National Research Programme "Innovative Low-Toxic Bioactive Systems for 
Precision Medicine (BioActiveMed)" approved by DCM # 658/14.09.2018.

Keywords: quercetin, electrospinning, antioxidant activity, cellulose acetate fibers

Results
Electrospinning of CA solution (10 wt%) resulted in obtaining defect-free fibers (780 ± 80 nm). It was 

found that the incorporation of PEG resulted in decrease of the mean fiber diameter (530 ± 150 nm). 
Further decrease in the mean fiber diameters to 390 ± 150 nm was observed in the case of CA/PEG/QUE 
fibrous materials. The addition of a water-soluble polymer - PEG led to reduction of the contact angle 
value from 120° for the CA mat to 0° for the CA/PEG and CA/PEG/QUE mats. The antioxidant capacity 
of CA/PEG/QUE mats using 2,2-diphenyl-1-picrylhydrazyl (DPPHo) radical scavenging assay was 
evaluated. It was found that CA/PEG mats exhibited very low antioxidant activity. In contrast, after 30 
minutes of contact with DPPH solution, QUE-containing mats exhibited high antioxidant activity 
(DPPHo absorption decreased by approximately 94.4%). The colour of the DPPH solution changed to 
pale yellow upon contact with CA/PEG/QUE mat.

Discussion

Novel fibrous materials with antioxidant activities 
based on cellulose acetate, polyethylene glycol and 
quercetin were successfully obtained by electrospinning 
It was found that the incorporation of PEG in the polymer 
matrix led to hydrophilization of the material and 
facilitated the release of the biologically active compound 
- quercetin. In addition, it was shown that the quercetin-
containing fibrous materials exhibited high antioxidant 
activity.

Cellulose acetate (CA, 30 000 g/mol and DS 39.8%), polyethylene glycol (PEG, Mr = 1 900-2 200 
g/mol) and quercetin (QUE, ?95%; Sigma-Aldrich) were used. Acetone (Sigma-Aldrich) of analytical 
grade of purity was used. 
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For each test two samples were cut. The first one 
was positioned so that the longer side to be in the 
direction of the warp threads. It was placed and 
fastened on the movable platform. The second sample 
was placed on the sliding block. It was cut and 
positioned so that the friction to be carried out in the 
following directions: warp, bias (45°) or weft 
direction.

The so called "blue jeans" were invented in the far 1873 and remain modern nowadays. Their quality 
is determined by the properties of the fabric and that of the seams. The quality of the seam depends on 
many factors, one of which is the coefficient of friction between the fabrics that influences the slippage of 
the layers each to other during the sewing process. The value of the friction coefficient depends on the 
material used, the linear density and the twist of the warp and weft threads, the weave, the density of the 
threads in the weave, and the finishing treatment. In order to increase the friction forces between the 
fabric layers during sewing, a pressure by means of a presser foot is exerted on them. 

The study is carried out for 6 denim fabrics made of 
100% cotton in twill 3/1 weave. 

The static and dynamic coefficients of friction 
before and after finishing at different pressure levels 
are determined. The experiments were performed 
using the µ-meter MXD-02 of Labthink, China.

Introduction

Experimental part

Measurements under pressure of 200 g (sliding 
block dead load), 300 g (+100 g) and 400 g (+200 g) 
were performed. 

Results
The mean values of the static and dynamic friction coefficients by changing pressure and direction of 

friction were calculated and summarized in tabular form.
Discussion

Conclusion
The study clearly showed that the static and dynamic friction coefficients of the denim fabrics are high 

(between 0.54 and 1.19), and they are influenced by the pressure and direction of friction.  
Keywords: Static and dynamic coefficients of friction, Denim fabrics, Finishing, Seam quality.

The pressure increase leads to a growth in the friction coefficients, as a result of the bigger contact 
surface. The finishing processes have no statistically proven effect on friction coefficients. Dynamic 
coefficients of friction are more strongly influenced by the direction of friction than static ones.
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Each cycle is characterized by the logical sequence of 
sampling - S, laboratory testing - T and quality assessment - 
E.

Depending on the variants and the specificity of the cycle, the samples may be representative samples 
of the entire batch of fabric, pieces of fabric from the beginning of each roll or observations of the entire 
length of the fabric. 

The subject of this article is the working procedure for the implementation of incoming quality 
control of fabrics in organizations with implemented quality management system (QMS) according to 
ISO 9001. The aim of the work is to differentiate the individual elements of the procedure and to ensure 
the quality compliance by minimal resources.

Keywords: fabrics, sewing production, input quality control.

Also, laboratory tests can be performed as measurement of geometric parameters and area mass, 
physico-mechanical tests and visual inspection of the entire length of the fabric. For this reason, the 
cycles are spirally interconnected and the tests tend to expand in detailed analysis.

References:
[ 1] Quality management systems - Requirements, ISO 9001:2015, www.iso.org

At the beginning of the third cycle, the raw fabric enters a dyeing shop, after dyeing it is directed to the 
finishing and finally to the sewing plant.

In all three cases it is necessary to apply observations, 
measurements and tests, which for the most part are the same 
and prescribed in detail in the relevant industry standards.

In the most general case, it is the cycle when the finished fabric enters the tailoring department of the 
sewing enterprise.

The greater variety is found in the types of fabric.

According to the basic construction, the fabrics are 
woven or knitted, which leads to significant differences in 
test methods.

The fibrous composition;wool, cotton and man-made 
fibers also provoke a different approach in assessing quality 
compliance.

The incoming control of fabrics is carried out upon their receipt in three production cycles.

In the second cycle, the raw fabric enters a finishing workshop and after processing is sent to the 
sewing plant.
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The emission of condensed exhaled air on the outer layer of the half face mask from the FFP2 (EN 
149) category indicates the termination of its protective properties.

The overcoming by the fluid of the textile environment of the mask in its role of an artificial barrier 
goes through two stages.

Initially, the aerosols in the exhaled air condense and meet the repulsion from the inner fabric.

Filtration capability of textile media or the resistance towards the fluid penetration through different 
fabrics is depending on their surface repellency.

Later, due to the hydrodynamic pressure, the condensed droplets pass through the textile medium, 
overcoming the friction among the fibrous layers.

Finally, the droplets irrigate the outer, front layer of the 
mask and are released into the environment with all the 
consequences.

Closest to this physiological process is the hydrostatic 
pressure test method.

The test of resistance to fluid penetration gives a final 
assessment of the property of the textile environment without 
clarifying the elements of the process.

The subject of this article is the comparison between the contact angle of wetting and the penetration 
of the fluid by means of standard test methods. The aim of the work is to explain and model the process of 
fluid penetration through protective masks, as well as to optimize the properties of repulsion and 
resistance.

References:

Experimental studies have shown similarities in the results 
of the penetration of the fluid through the textile medium and 
the initial repulsion of aerosols from the surface of the fibrous 
layer. The repulsion of water droplets is of predominant 
importance in relation to the general barrier capacity of the 
textile media.

Keywords: FFP2 masks, COVID-19, fluid filtration, contact angle.
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The main indicator of water repellency is the contact angle 
of the free drop on the fabric.
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Introduction 

In this study, four types of fabric made of 
100% natural silk have been examined. They all 
have different characteristics for mass per unit 
area, weave, density and linear density of the 
warp and weft threads. The study makes use of 
appliance tribometer MXD -02, from Labthink, 
China to determine the values of static and 
dynamic friction coefficients. Friction is 
conducted in different directions and under 
different pressure. Three tests are performed for 
each studied fabric; all of them are conducted 
with low sliding speed and different directions 
and pressure levels are applied (pressure level is 
regulated by adding additional weights to the 
sled's own weight). First, normal compressive 
forces Ni and friction forces Fi are calculated; 
next friction factor and friction index are 
determined and lastly, Log (Fi / B) and log (Ni / 
B) are calculated. The following expression 
applies: y = a + x.b (where x = lg(Ni/B); y=lg(Fi/B); a = lgC; b=n)

This experimental study has clearly showed that silk fabrics with higher surface mass - display 
friction coefficient values (at rest and in sliding) greater than 1. Friction index and friction coefficient are 
influenced by the test direction where friction index in warp direction of one fabric with parallel 
arrangement of the threads is higher compared to threads in weft direction of another fabric.

Results 

Experimental part

Conclusion

Keywords: Natiral Silk fabric, dynamic and static friction coefficient, friction index, surface textiles.

Natural silk fabric is directly derived from insect produced cocoons containing large volumes of 
fibroin protein. The fibroin fibres secreted by the two silk glands of Bombyx mori are smooth and soft and 
form the structural center of silk. Sericin is a coating with an amorphous structure that bonds the two 
strands. It is the component hardening the raw thread. The fabric as we know it with low mass per unit 
area. The level of friction of textile materials depends on a number of test factors - normal load, contact 
surface area, friction speed, as well as the nature of the textile surface and the direction of friction - warp - 
warp, warp - weft.

Direction of friction which has been confirmed to have influence over frictional characteristics with 
other fabrics (fabrics with different composition and structure) has proven to have the same influence 
with silk.

Frictional characteristics at rest and at sliding, namely friction index for friction at rest and at sliding, 
friction parameter, and friction coefficient, are determined and are displayed in a tabular form. 

Discussion 
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The most specialized mask is for medical purposes and is known as a surgical mask. One of the 
requirements for these masks is sterility, which is achieved only in closed production facilities - "clean 
room". 

The main standard that surgical masks meet is EN 14683 + AC, in which antibacterial properties are 
mandatory.

The professional mask, known as a personal protective equipment from categories FFP1, 2 and 3, is 
the most common functional mask. It is produced in conventional industrial conditions and after the 
consumer requirements are met, it is subject to commercial distribution and official use. These masks for 
official use comply with the standard EN 149: 2001 + A1 and with the NaCl filtration relief - PPE-R / 
02.075 Version 2 are subject to certification in accordance with EU Regulation 2016/425.

The essential issue in the design and certification of masks concerns their action. The barrier mask 
prevents the penetration of particles into the interior of the textile media and acts as a protective screen. 
These properties are achieved by imparting water and oil repellent properties on the surface of the canvas. 
The mask acts as a shield, close to the face and holding the aerosols of human respiration in the small 
volume between the face and the mask. The filtering mask absorbs and retains moisture and particles in 
the exhaled air aerosol inside the textile medium.

The subject of the article is the normative base for industrial production and legal trade in masks. The 
purpose of the present development is to clarify the process from conception, through production to the 
certification of masks with successful trade.

The household mask is the most popular mask in society. It is usually made of available fabrics in 
home or craft conditions. The essential characteristic of this mask consists in the variety at the expense of 
the symbolic protective properties.

Keywords: COVID 19, masks, protective equipment, certification.

In these conditions, the masks become essential and cover the daily life of the whole society with a 
long-term perspective. From a seemingly simple and small sewing product, the mask turned out to be a 
complex and difficult tool for individual use and mass distribution.

The pandemic crisis has raised many societal issues, but three constitute the civilizational - 
expectation responsible behaviour, immunization, and personal protective equipment. The common 
belief is the use of personal protective equipment to protect the individual from the environment and 
other people. In the current situation, the mask serves to isolate the individual and protect society from a 
potential carrier of the infection. Prior to the onset and spread of COVID-19, the use of half-face masks 
was restricted in the work environment of medical and industrial facilities.
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CUTTING AS AN INNOVATIVE APPROACH 
TO SURFACE AND TEXTILE DESIGN

Keywords: textile design, surface design, kirigami, cutting

The in-depth study and calculation of the geometry of such patterns of cuts also plays an important 
role in the scientific research of "smart" surfaces, as well as of surfaces which have the capability to 
morph from a two-dimensional structure into a three-dimensional one and vice versa. 

 

The current research has as its aim to survey how contemporary designers study and develop cutting 
techniques in unconventional ways, such as creating three-dimensional structures using minimal 
manipulation, engineering the properties of surfaces and finding alternative ways of constructing objects. 
The role of the geometry of patterns of cuts used for the creation of innovative textiles and surfaces will be 
taken into consideration in this report, and the connection between structure, function and aesthetics and 
the technologies and materials used will be analysed to determine prevalent tendencies in the field. 

We live in an age where new technologies enable 
materials and techniques, hitherto unconventional 
for this field, to start being applied in the design of 
surfaces and textiles. One such technique is cutting. 
As a technique for the creation of works with high 
artistic value, the manual cutting of paper has been 
developed to the level of an autonomous art form: 
kirigami - the Japanese art of cutting paper. 

One particularity of cutting is that it enables the 
creation of three-dimensional structures out of two-
dimensional sheet materials with minimal 
manipulation. This can only be achieved via 
strategically positioned cuts, thus enabling the 
already cut material to “unfold”.  The surfaces 
having been thus manipulated can attain sculptural 
features, become adaptive and much more. 

Inspired by the technique of kirigami, designers 
and artists today continue to create two- and three-dimensional surfaces and artworks through patterns of 
cuts in a wide variety of materials such as textiles, polymer foils, wood, metal and others. These cuts can 
be made by hand, or cut by machine, using technologies such as laser cutting. Novel technologies and 
materials open the way for an innovative expansion of the characteristics, functions and the aesthetic 
value of the textiles and surfaces created through these processes. 

Dafna STOILKOVA
National Academy of Art, Faculty of Applied Art, Textile Art and Design Department

100 G. M. Dimitrov Blvd., 1700 So�a, Bulgaria
e-mail: dafna.stoilkova@nha.bg



Textile art installations find their application not only as attractive art and decorative forms, but also in 

stage design, design of furniture and accessories, and building a playing environment for children and 

others.

The combined techniques have an incredible effect 

and are extremely rich in various structures and pliable 

forms, as well as volumetric-spatial compositions. 

Most commonly used is the combination of netlike 

knitted surfaces or volumes of taut ropes fixed to 

architectural elements, or specially designed constructions.

There is a direction in art installations which impresses with the attractive application of textile 

threads and ropes. A number of contemporary authors discover in these materials a way of self-

expression and realization in the field of art and design. Textile installations are used not only as a 

decoration and highly influential artwork. The variety of functional applications in stage design, design 

of furniture and accessories and design of playing environment for children are best examples of textile 

rope application. 

Keywords: textile design, textile art, Installation art

Taut rope textile installations are characterized by 

its incredible airiness and have a strong aesthetic 

impact. Their structure is hemstitched and the 

impression is almost intangible and airy. A specific 

connection between matter and space is achieved.

Knitted art objects are another approach to creating 

textile rope installations. Consistent with the technique 

of knitting the material, they can be divided into three 

groups - knitted with two knitting needles, knitted with 

a crochet-hook, or macram?.

The subject of the present study focuses on three main types of rope art installations, differing in the 

method of constructing the textile structure: taut rope material, knitted art objects, or a combination of the 

two.
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NEW FORMS BASED ON THE CLASSIC
SLOPER OF THE SLEEVE 

Prof. Maya BOGDANOVA
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During the fifteen years of my teaching experience in the Fashion department in the field of pattern 
making, draping and design of garments at the National Academy of Arts in Sofia, Bulgaria, my 
observation on the students' work and their understanding of pattern making led me to different 
techniques of developing new forms and designs of garments. 

 In our program, pattern making is one of the main courses. Students start to learn how to create a basic 
form for all the classic garments of the female and male wardrobe. The course is taught during the 
bachelor's and master's degrees, starting from flat pattern making, and concluding with the learning of 
draping. During the study process students are expected to be very consistent, and great perseverance is 
required for the knowledge to be assimilated. Maintaining constant interest and consciousness along the 
process to the final result represents a big effort for them. That takes long group work, and learning 
without creating for a relatively long period of one semester can be confusing. Students are eager to start 
their own projects, and have difficulty to accept that learning pattern making is a process similar to 
learning a new language, in regards to the time and practice it requires.

 . What is key in this method is acquiring the notion of how alterations in construction are applied to 
the final result. The main goal of this method is to arrive fast at the realization of the prototype. Nowadays, 
creating new constructions and forms plays a big role in a designer's projects, and the quest for innovation 
is oriented towards the construction of the garments. The idea to achieve three-dimensional forms by 
using flat patterns has been an inspiration in the process. Using experimental methods of making new 
forms expands the students' creative thinking.

ABSTRAKT

Students are admitted in the Fashion department after serious personal training in drawing, and high 
scores on the entrance exam for the specialty, which consists of life drawing of a human figure in black 
and in colour. The second task of the exam is to design and draw an accessory inspired by an assigned 
object. The majority of them are coming from schools with general education and they don't have any 
background knowledge on the real process of creating a garment. 

Keywords: prototype, pattern making, draping, garment, design

Encouraging creative thinking in pattern making is positively received by students. The notion of 
using the strict classic system in pattern making is often considered difficult. Once they learn to create the 
basic blocks, they can start to play with all the basic principles. They can break the rules, be innovative, 
and are free to apply the accumulated knowledge to develop further ideas. By cutting, adding, and 
withdrawing forms on basic sleeves, bodice blocks, collars, and hoods, a new unexpected form can result 
in the idea of a new garment design.

My deep understanding of the profession of a fashion designer is to include the knowledge of pattern 
making, draping, and to combine it with the feeling and understanding of the relationship between the 
human figure and the garment. Knowing these principles allows them to freely make variations of the 
garment design.
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3D GARMENT DESIGN WITH CLO

Nezabravka POPOVA-NEDYALKOVA
New Bulgarian University, Department Design, 
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3D CAD systems, used in the fashion industry, can be generally divided into two groups. The first one 
uses '2D to 3D' approach, creating prior digital 2D patterns, which next can be draped around a 3D body. 
The second one applies '3D to 2D' approach where the garment is designed onto three dimensional human 
figures, which further can be transformed into flat 2D patterns. Some CAD systems combine these two 
approaches. 

Today's fashion industry is increasingly imposing its choice in using computer technologies for 
garment design (both for design and patternmaking). One of the major challenges in this case concerns 
the 3D representation of garments.

Compared to other mechanical product, garment CAD has to address some special issues. Firstly, it 
models soft material with low bending stiffness rather than rigid solid objects. Secondly, garment 
components such as collar and sleeve, are assembled together following specific pattern-making rules 
which are totally different from the conventional assembly methods. Thirdly, while the garment is 
constructed from 2D patterns, the quality of fit is evaluated on 3D human models. Based on these 
observations, garment CAD is a unique research area that has attracted considerable attentions.

In this study, we will overview 3D Fashion Design Software CLO and her possibilities for an effective 
application.

Today's fashion industry is increasingly imposing its choice in using computer technologies for 
garment design (both for design and patternmaking). One of the major challenges in this case concerns 
the 3D representation of garments.

Keywords: 3D CAD systems, fashion design, patternmaking.
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ABSTRACT

One of the first textile factories during this period was the “Nedev & Saraivanov” factory. It bears the marks of 
the various epochs through which it has survived and still exists today as a projection from the past into the present. 

The exhibition aims to present the historical development of the textile factory “Nedev & Saraivamov” and an 
idea for its restoration reconstruction and adaptation.

The Sliven textile industry has an important role in the Bulgarian industrialization. The establishment of the 
first textile factory by Dobri Zhelyazkov in 1834 marked the beginning of the process that develops rapidly in the 
end of the 19th and in the beginning of 20th centuries.
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CREATIVE METHODS FOR TRANSFORMING IDEAS
FROM ART TO FASHION

Tatyana HRISTOVA
South-West University “Neo�t Rilski, Faculty of Arts, Department of Fine Arts,

66 Ivan Mihaylov St., 2700 Blagoevgrad, Bulgaria
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Abstract:
The forms in art have the tendency to live in fashion. This scientific research unwraps the methods of 

identifying, and the principles of transferring and transforming these forms into new ones. 
Each trend in the fine arts (abstract art, pop art, op art, minimalism, land art, conceptual art, action, 
installation, performance, etc.) has marked main goals, ideas and principles, its own colors, preferred 
types, way of composition, stylizing, expression, own plots, philosophies, forms and way of execution. 
Not all trends in art are recognizable; sometimes it is difficult to identify characteristic features and 
unique manifestations. Not all have clear boundaries and characteristical traits.

Reference list:
[1] Velev, E. Postmodern informational environment and contemporary art. Sofia.: "Za bukvite", 2010, 

24, 32 p.

The subject of the research is the extraction of the main characteristics of the currents in art after the 
50's of the XX century and introducing of the methods for transformation of ideas and aesthetic 
characteristics from the fine arts into fashion. The goal is, while outlining the ways for transferring ideas 
from one area to the other, to bring out creative methods that will serve to create new innovative and 
relevant for its time apparel.

[2] Lisiyska, Z; T. Hristova. Light and color in fine arts and design. Blg: "Bon", 2015.

Revealing the nature and influences between these two 
seemingly different cultural worlds and outlining the ways 
and mechanisms of their interaction and influences, offering typical examples with visual materials, this 
research would contribute to improving the quality of students' education, both in contemporary art and 
in fashion. It will help them to gain knowledge and skills to recognize and identify the signs of 
manifestation of trends and processes in art, to line them with new creative ideas and to realize them by 
performing practical tasks and projects.

Keywords: fashion, fine art, fashion trends

Every artistically made thing contains in itself the 
meaning of human self-expression, which builds man as a 
cultural being, as a subject of cultural forming activity - 
creator of values   and norms. Interpretability is an 
inseparable characteristic and way of existence for a work of 
art. According to Evgeni Velev, each new interpretation is an 
event in the life of the work of art. He supports the idea of   the 
artist in both areas (fashion and art), and that there is a need 
for interpretation, originality, uniqueness or work with open 
systems, to which he gives different meanings according to 
the idea pursued by him (Velev 2010). We believe that the 
modern artist must meet the spirit and desires of the time in 
which he lives, but at the same time, to some extent 
anticipate it, be an innovator, a bearer of new ideas, be able 
to apply new means of expression and have creative 
individuality. 
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Introduction
Undoubtedly, the pandemic changed the lives of all of us. This study examines the changes that have 

taken place in the field of design, as well as design technologies and production. As an active participant 
in the design and manufacturing industry, I closely watched the sector adapt so quickly that it achieved 
even what was considered impossible. The adaptation of this sector has helped health in so many ways. 
Globally, engineers and designers have constantly demonstrated the need for invention and the need for 
ideas to support our existence in an epidemic environment.

The study examines changes in design and technology. It discusses the advantages and disadvantages 
of the changes that have taken place in the field of design. The changes related to the transition from the 
usual use of technology to digital technologies, as well as the adaptation of users 

Results

Research

Many changes have taken place as a result of 
the attempts of the governments of the countries of 
the world. Restrictions have been applied to 
reduce the physical interaction of people with the 
world around them.

As a consequence of the pandemic, design and production will be positioned as a highly valued 
industry. This will encourage more and more people to enter this industry. The experience gained will 
forever change the design and the manufacturing industry

We were forced to minimize living social life, 
which in turn gave an even greater impetus and 
literal congestion of social networks and 
applications related to communication. The need 
for workshops has moved to another dimension 
and has developed this sector beyond recognition. 
Our home has become our workplace, each of us 
has found a way to adapt to keep his job or save his 
business. Most people have invested in their 
homes to make them more comfortable and 
affordable to work from home.

Keywords: Design, design change, digital manufacturing
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PAUL POIRET IN THE CONTEXT OF FRENCH
FASHION DESIGN FROM THE EARLY XX CENTURY

[ 2] https://valthegemgal.com/a-name-you-need-to-know-paul-poiret/ 

The purpose of this article is to analyze and highlight important aspects of the life and work of Paul 
Poiret  - one of the brightest figures in French fashion.  His name is associated with the revolution in 
women's wardrobe, namely the removal of the corset. 

In his text, the author traces and marks key moments in the life and work of Paul Poiret , such as 
creating collections devoid of corsets, the realization of iconic costumes for theatre productions, creating 
a professional school of arts and crafts, imposing oriental themes in Western European fashion, etc. In 
conclusion, conclusions are drawn about the fundamental role of Paul Poiret  in the enrichment and 
development of French fashion, as well as about his character traits – cosmopolitanism, experimental 
spirit and rich imagination.

Keywords: fashion, fashion collections, art, style, 
oriental style, oriental colours, haute couture, costumes, 
perfumes.

A surprising new element in Poiret are the bright colour 
tones and bold colour combinations. Next to the cold sea 
green there is a sparkling orange, next to the olive green – 
cinnabar, next to the dark green – grey there is a bright 
lemon yellow. Its tones are opposite to the actual for this 
period killed colours, which lack vitality. In the range of 
colour combinations of Poiret, the oriental tonality is 
unmistakably noticeable. He admires Persian miniatures 
and has Oriental costumes in his library. Poiret spends 
weeks at the Victoria and Albert Museum in London, where 
he explores Indian book decorations, costumes, turbans 
(which he will bring into fashion in the coming seasons), 
jewellery and exotic feathers. His works have a unique 
handwriting and always stand out with their wide artistic 
scope.

Bibliography:
[ 1] V&A Fashion Perspective. King of Fashion: The Autobiography of Paul Poiret. London. V&A. 2019
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PROTOTYPE
A WINE LABEL DESIGN

A study has been made of the most popular materials that have been used to create wine labels. A 
prototype wine label design is designed to withstand the conditions of an ice bucket, as wines are often 
offered chilled. To begin developing a prototype project like this, we prefer to start with a general 
constraint. For wine labels, this is usually the shape of the bottle. Bevels and composite curves can be a 
challenging surface for overturning, so it is chosen to avoid graphs in these areas of the bottle.

Introduction

As with any print design, the product label must 
contain the three main components: trim line, bleed 
area and safety line.

The entire content of the design of your label must 
fit well in the safety line.

Keywords: Label design, design prototype, digital design

Research

The look, this is the distinguishing part of the 
product from the other products on the crowded 
shelves of supermarkets and helps the brand to remain 
in the minds of customers long after their purchase.

The article presents a concept for creating a label for a bottle of wine. Design is a tool that can draw 
consumers' attention to products and increase sales. The creation process is different for each designer.

Results 

Anatomy of label design
There are many factors in the formation of the 

composition of the label. First, these are certain 
requirements regulated by law.

The product should always be considered as a 
whole, including the shape of the bottle, cap and 
others. Secondly, what is the ultimate goal of the label 
what and how it should talk about wine. This, in my 
opinion, determines the appearance of the product: the 
number of elements and their organization, the choice 
of fonts, illustrations and if desired by the customer, 
printing effects. Absolutely everything should 
correspond to the general idea and convey the dignity 
of the product to the buyer as much as possible.
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From the very beginning, advertising aims to attract people's attention and sales. Today, advertising is 

everywhere to shape consumer demand, establish brands and provide such important targeted 

communication and customer experience. The advertising business has the power to change and change 

itself according to the environment. The change is with the rapid development of Industry 4.0 and in line 

with the development of the industry for which it works. Yes, advertising in the fashion industry today 

mostly expands consumer interest in products, services, brands and individuals, but it is also interactive 

and the consumer is involved. Whether it is fast fashion or luxury and unique products and services, today 

effective advertising and communication is in both real and virtual environments and provides a 

personalized experience.

The purpose of this article is to provide a comprehensive overview of the current challenges of the 

fashion advertising. To gain this, the article describes the main directions in the development of the 

fashion industry such as differentiation and digitalization, as well as the prospects for its innovative 

development. The article examines the changes in the advertising and in the fashion industry, taking into 

account their specific characteristics and relationships.

The main research on consumer attitudes in fashion and their reactions to different advertising 

models, as well as the specific marketing challenges in the fashion industry to attract the attention of 

consumers are discussed. The problematic directions in which the advertising strategies are developed, 

the unique for the fashion innovative advertising channels and the key factors for effective advertising are 

presented.

Digital transformations in the cultural and creative industries, which include advertising and fashion, 

require customer orientation through data analysis techniques, algorithms that study customer behavior 

and artificial intelligence.

Keywords: fashion, industry, advertising, transformation
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Service as a topic in the fashion industry is a new, unexplored, unused, but gaining momentum 
concept. Assuming to be strongly influenced by the possibility of creating a digital ecosystem by 
connected actors, fast fashion companies may struggle to create a digital stakeholder ecosystem as part of 
the as-a-service model, where manufacturers, retailers, consumers, software vendors and decision 
makers can create and offer services to each other to achieve sustainability.

A conceptual model of fast fashion as-a-service business model is introduced and discussed. It 
requires fast fashion companies to change both their processes, disruptive innovation and their strategic 
thinking. Areas for future research are outlined. 

On the other hand, the manufacturer should be responsible for the entire life cycle of his product from 
production to its transformation into an unnecessary asset for the end user. The as-a-service model is 
different from any other technological trend that seeks to disrupt established models. The trends are the 
global market of everything-as-a-service to grow as it is strongly impacted by digitalisation of economic, 
industrial and social life while calling for free choice of service, accessibility, flexibility and all this at low 
cost.

Fast fashion has changed the industry and the economy. Implemented through a business model that 
encourages buying and buying more fashionable clothes at affordable prices, the fast fashion faces 
numerous challenges. The model is perceived of being unsustainable, at least due to water pollution and 
waste generation because of the short cycle of use of otherwise fashionable clothes. In order to increase 
value added under competitive pressure and growing demands for environmental protection, new 
business models are being born.

The study aims to provide a critical look at the fast fashion as-a-service business model and stressed 
the need to developing a new business and consumer culture for. The purpose of the approach is twofold. 
On the one hand, to achieve improvements in customer relationship as consumer become more aware and 
conscious when buying clothes, so the excess asset does not become garbage, while the consumer 
remains loyal to the brand in the long term.

UNDERSTANDING FAST FASHION
AS-A-SERVICE BUSINESS MODEL

2Stela BALTOVA Ivelin RAHNEV1 and 
1International Business School, Botevgrad, Gurko, 14, 2140 Bulgaria

2E. Miroglio EAD – Sliven
e-mail: sbaltova@ibsedu.bg 
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Introduction

Experimental part

The textile and clothing industry is traditional for Europe. It includes 176,400 companies, 99% of 
which are SMEs. It is in a huge need of human resources because a great part of them is expected to retire 
in the next few years. The development of the necessary competences and skills for existing workforce 
and attracting qualified young experts of the next generation has become a priority for the companies. 
The young people prefer ICT and are not aware that they are widely applied in the textile industry. This 
determines the tremendous need for engineers, especially those who can work with CAD, CAM, CAE 
and PLM systems. According to the existing university curricula the ICT and digital education as well as 
entrepreneurial education often is neglected. The analysis of the presented trends led to the idea to 
develop a European project, which main purpose is to develop a curriculum and syllabuses that meet the 
requirements (incl. digital and entrepreneurial competencies) of the business to the specialists working in 
the field of textile and clothing design and production.

The developed project titled "ICT in Textile 
and Clothing Higher Education and Business" 
was funded under Erasmus+ Program Key Action 
2: Cooperation for innovation and the exchange of 
good practices. The following main steps in 
achiening the aim are foreseen: performing a gap 
analysis, development and conducting a pilot 
course, development of courses in all textile and 
clothing sectors as open information products and 
dissemination. 

At this stage, there are results from a survey 
conducted among 62 companies. It includes 84 
questions, structured in 10 sections. The answers 
will help to specify the needs and requirements of 
the business.

Comments and deep analysis of the obtained 
answers was made.

Discussion

Conclusion

Keywords: Information and Communication Technologies (ICT), Entrepreneurship, Interactive 
distance learning, Practical and selectable free accessed modules.

Results

The training materials and courses developed under the project will be entirely practical, interactive 
and suitable for distance learning. They will be located on an open access web-platform.

The information and views set out in this publication are those of the authors and do not necessarily 
reflect the official opinion of the European Union. Neither the European Union institutions and bodies 
nor any person acting on their behalf may be held responsible for the use which may be made of the 
information contained therein.
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An expert computing module based on Excel 
spreadsheets to automate the calculations has been 
developed. It is worked out in 2 versions, depending 
on the applied weaving method: by pairs or by single 
warp threads.

Introduction

 

Discussion

Experimental part

Well-known formulas have been used to 
recalculate the linear density into diameter. The need 
for periodic crossing of neighbour threads during the 
fabric formation is also taken into account, in order to 
avoid the formation of large hollow windows (ajour?), 
which can reduce the strength of the carpet. 

The present work briefly describes the handmade carpet weaving technology. Based on its principles, 
a methodology has been developed to determine the number of threads corresponding to a pattern cell. By 
input parameters: pattern, linear density of warp and weft threads and density of warp winding, the size of 
the finished woven carpet can be calculated. In case of existing carpet sample, conversely, the pattern can 
be restored, and the material parameters calculated.

Results

Conclusion

Kotel carpets are one of the Bulgarian national symbols. They are known not only in the country but 
all over the world. Their production is kept till nowadays, although the number of people who produce 
them is rapidly declining. To help the cause of preserving traditions come modern methods such as 
digitization of patterns, development of electronic catalogues and their storage, engineering approaches 
and solutions for transformation of handmade patterns in manufacturing technologies, as well as other 
technological calculations.

The result of this publication was obtained under the Project "Restoration and preservation of Kotel 
carpet production", funded by the Operational Program "Innovation and Competitiveness", co-financed 
by the European Union through the European Regional Development Fund, Project № BG16RFOP002-
2.024-0041-C01.

Carpet weavers have an intuition based on their long-years' experience to estimate looking at the 
pattern how many warp threads to take and how many weft threads to lay in order to become a desired 
figure. The main goal of the research was to put their knowledge and skills on a scientific ground. 

Proposed methodology can be used successfully 
because it has been validated through a large number 
of experimental tests conducted with patterns and 
materials from the production range of BG Nuance.

Keywords: Kotel carpets, pattern, digitalization, 
automated engineering calculations.
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LEARNING AND CREATIVE ASPECTS
OF DRAWING AS A STAGE OF DESIGN OF CLOTHING

Ognyan Todorov GEORGIEV 
1South-West University "Neo�t Rilski", Faculty of Engineering,

Department of Mechanical Engineering and Technologies,
56 Ivan Mikhailov Street, Blagoevgrad, Bulgaria 

e-mail: ogitogeo@abv.bg

Drawing is an important, initial stage in the design and in general of the creation of clothing. You can 
say it is the most creative, the most essential. Drawing is the basis of all the arts associated with a vision. It 
expresses imaginative thinking in its purest form. Depending on the specific task and the area it serves, it 
may be different in nature.

2. Experimental part

1.Introduction 

Understanding the problems, opportunities and specific features in the construction of a clothing 
project is an important condition for successful creative development in a given field.

[2] Радченко, И. А., Конструирование и моделирование одежды на нетиповые фигуры, 
издательский центр "Академия", Москва, 2010.

The different disciplines involved in the artistic construction of the project contribute differently to 
this. Better alignment between them is necessary for the common purpose.

Abstract 

Mastering and drawing the human figure is one of the difficult problems that must be solved when 
designing a clothing project. Its interpretation in this process has specific peculiarities and problems for 
solving in a purely creative and educational way.

This study addresses the theoretical and practical problems associated with the creation of clothing 
projects, which are relevant not only to creative problems, but also to teaching, related to the 
understanding of the peculiarities and mastery of the necessary knowledge, skills, procedures, 
techniques, materials.

 

The specificities in the academic drawing and artistic execution of clothing projects, the tasks they 
solve, and issues related to their practical application and mastery are analyzed. Specific and more 
common problems related to successful creative and teaching practice in this field are indicated.

4. Conclusion 

3. Results and a Discussion

Keywords: drawing, fashion, clothing design, human figure.

[1] Димитрова-Попска, П., Проектиране на облеклото, Техника, София, 1989.

Thinking about and applying the problems involved can contribute to the more effective training and 
creative realization of students studying specialties related to fashion design and the design of clothing in 
general.

[3] Eceiza, L., Atlas of fashion designers, Rockport Publishers, Beverly Massachusetts, 2008.
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