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Abstract — Prior to the Industrial Revolution, when production and consumption were significantly less
rapid than today, the concept of sustainability was not widely recognized. However, the evolution of
clothing from a basic necessity into a fast fashion trend—alongside the resulting consumer surge—has
markedly accelerated the depletion of natural resources. This resource depletion and the accompanying
environmental pollution necessitate proactive measures. Among the principles guiding environmental
mitigation, Extended Producer Responsibility (EPR) holds manufacturers throughout the commercial
supply chain jointly and severally liable for the waste generated at the end of a product's life cycle. The
primary objective of EPR is to encourage production models that minimize raw material consumption and
waste generation, thereby reducing environmental impact. In this study, the durability of raw materials,
such as fabrics and accessories intended for sample collections, was evaluated through various performance
tests. The results were compared against customer expectations and analyzed in accordance with specified
quality parameters.
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I. INTRODUCTION

Sustainability is now recognized as a prominent concept across nearly all sectors. The emergence of
sustainability is primarily driven by the urgent need to mitigate the depletion of global resources. The
depletion of finite resources is significantly accelerated by their continuous and uncontrolled consumption
[1].

For this reason, the first "Circular Economy Action Plan" was announced by the European Union (EU) in
2015. Through this Plan, which encompasses proposals for restructuring legislation regarding production,
waste management, the secondary raw material market, and consumption, it was signaled to the EU's active
trading partners that the circular economy would be prioritized on its agenda. Following the publication of
the Plan, the first major step towards the widespread adoption of circular economy practices for sustainable
development was taken with the announcement of the EU Green Deal in 2019. With this agreement, it was
indicated that efforts to reduce raw material usage in production and consumption processes would be
accelerated, circular product designs would be promoted, and Extended Producer Responsibility (EPR)
practices would be strengthened. Under EPR, producers' accountability is extended to the post-consumer
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stage of their products' life cycles, indicating that necessary actions must be taken by industrial actors within
this framework [2].

Fashion and textile production is characterized as a resource-intensive sector, requiring large amounts of
water, energy, raw materials, and chemicals. Globally, approximately 100 billion garments are produced
annually [3], resulting in 92 million metric tons of waste [4]. Only 14% of the produced garments are
recycled into new products [5]. Over the last decade, a significant increase in clothing consumption has
been driven by the rapid growth of fast fashion and shifts in consumer purchasing behavior. Consequently,
products are being discarded into landfills at an accelerated rate. This phenomenon is sometimes attributed
to changing fashion trends, but more frequently to the rapid wear and tear of the garments. As a result, a
substantial increase in fashion waste has been observed. In many developed countries, the management of
the waste generated by these products is now considered a major concern, and it is anticipated that this issue
will be addressed through the implementation of policies such as EPR [6].

EPR is defined as a policy approach through which manufacturers are held accountable throughout the
entire life cycle of their products, including the post-consumer phase [7]. Through this approach,
environmental goals, such as recycling targets, are achieved, and the volume of waste sent to landfills is
reduced. Furthermore, the minimization of wear and tear on raw materials and finished products after they
reach the consumer is encouraged [8]. Therefore, the selection of more durable raw materials for a new
collection is examined in this study. This research was conducted in collaboration with a customer acting
as a responsible manufacturer. Ultimately, the customer's requirements and the results of raw material tests
are compared and interpreted.

II. MATERIALS AND METHOD

This study was carried out at a ready-to-wear company featuring a center dedicated to design research
and product development. The collection examined herein was produced for an European Union brand
founded in Sweden in 1954. Selected brand is known for the manufacturing of women's and children's
clothing. Product durability, fit, human health suitability, and sustainability principles are strictly taken as
the basis for the brand's quality criteria.

Upon the examination of the brand's quality manual, the expected fabric criteria were reviewed, and the
necessary tests for the collection's fabrics were identified as Shrinkage and Appearance, Color Fastness,
and Durability and Strength. These criteria are explicitly demonstrated in Tables 1, 2, and 3.
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Table 1. Shrinkage and Appearance Criteria

Test | Requirement | Test method
Colour fastness to dry rubbing’

Textile products

Test before and after Washing Conditioning, pre-

treatment and drying except China orders, which is ISO 6330, one cycle.
before wash.
General 4

3/4
Peached cotton China orders? 4 |150 105-X12 Reverse and
Dark denim and pigment dyed? right side of fabric.
General 3
Baby China orders? 4

Colour fastness to wet rubbing’
Textile products

Test before and after washing and drying except China
orders, which is before wash.

2
General
China orders? 23
Baby, light colours® 3
Dark denim and pigment dyed
General 2 | 1SO 105-X12 Reverse and
Baby China orders? | 213 | right side of fabric.
Outdoor garments
General 3
Cotton and cotton blend 13
with elastane
Swimwear
Socks 3
Leather
Dry rubbing cloth 50 cycles 3
ISO 11640
Wet rubbing cloth 20 cycles 213
Table 2.Colour Fastness Criteria
Test | Requirement | Test method
Determination of spirality (twist)
Washing conditioning and pre-treatment | 1SO 6330
After one wash cycle: 1S0 16322-3
General < 5% (5cm/m) | Procedure B
Dimensional stability to dry cleaning
Products labelled with care instructions — dry clean only
W Any noticeable 2%
oven +
changes found after .
washing musibe || 50 2178 Commercal
Knitted specified inthe test | 4 39 9 pted.
report.
Dimensional stability to washing
Preparation, marking and measuring. ISO 3759
Washing conditioning and pre-treatment ISO 6330, one cycle.
Determination of dimensional change in washing and drying’
Woven Length and width +2%
. Length £5% | 150 5077
Knitted Width +2%
-5%

21



International Journal of Advanced Natural Sciences and Engineering Researches

Table 3. Durability and Strength Criteria

Test \ Requirement | Test method
Pilling resistance
Woven fabrics
Wash . Washing according to
o method Five wash cycles ISO 6330.
otton Moderate pilling
flannets Assessment | and surface 3/4 \af'l.isdugl azsa?;ﬁ?: nt of pilling
fuzzing pp
Other : ISO 12945-2
wovens Martindale 2 000 rubs 34 Martindale method
Knitted fabrics
Test after washing conditioning,pre-treatment and drying ISO 6330
according to care label, one cycle.
Jersey and
circular knits c ISO 12945-2
(t-shirt, tops Martindale | 500 nubs 3 | Martindale method
etc.)
Heavy & fine Knits
Wool and 3h
e 3 | 1S0 12945-1
wool blends | Pilling box | (10 800 revs) Pilling box method
4h
Nan-wool (14 400 revs) 3/4

The durability of the basic garments designed for the collection was prioritized by selecting fabrics
consisting of natural fibres. Additionally, a 5% elastane blend was deliberately incorporated into the fabric
composition during the selection phase; this inclusion was implemented to allow the garments to
accommodate women's daily and short-term weight fluctuations. The composition and weight per square
meter of the fabrics utilized in the collection are detailed in Table 4.

Table 4. Composition and Weight per Square Meter of Fabrics Used in the Collection

Fabric Composition Weight per Square Meter Color of Fabric
Fabric 1 95% Viscose 5% Elastane Supreme 167 gr/m? Black
Fabric 2 95% Organic Cotton 5% Elastane Interlock 189 gr/m? White
Fabric 3 % Cotton 5% Elastane 2x2 Ribbed Knit 192 gr/m? Black

III. CONCLUSION

Fig 1. Laboratory where tests are conducted within FB Foreign Trade Inc.
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The fabric tests requested by various brands can be conducted within FB Foreign Trade Inc 's Fabric
Testing Laboratory, which is illustrated in Figure 1.Four types of fabric tests were conducted in this
laboratory for this study. The results obtained from these tests were recorded in the "Test Forms" in Table

5. These tests were performed three times for each fabrics, and the average values of the results are shown
in Table 6.

Table 5. Test Forms Used In Laboratory
Washing and Ironing Color Fastness After Wet and Dry Rubbing Tests and ICI Peeling Test
Shrinkage Tests Washing Tests pH Measurement Tests

Table 6. Test Forms Used In Laboratory

Fabric 1 Fabric 2 Fabric 3

pH Measurement Test 6,41 5,83 5,66
Dry Rubbing Fastness 5 5 5

Wet Rubbing Fastness 4/5 4/5 4/5
Wash Shrinkage — Width (%) 0,5 0,5 0,5
Wash Shrinkage — Length (%) 0,2 0,3 0,3
Ironing Shrinkage - Width (%) 0,2 0,3 0,2
Ironing Shrinkage - Length (%) 1,6 1,5 1,5
Spinning (%) 3,7 2,5 2,6
ICI Peeling 5 5 5

Color Release After Washing 5 5 5

IV.  DISCUSSION

The quality expectations of the target brand are demonstrated to be easily fulfilled by the sample
collection, as revealed through the examination of the fabric test results. Specifically, it was determined
that maximum values were achieved in the dry rubbing fastness, ICI pilling, and color fastness to washing
tests. It is noted that the lifespan of the selected fabrics is significantly extended when the garments are
cared according with the instructions. In conclusion, the longevity of the proposed collection in terms of
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fabric will be positively affected by the use of these 3 selected fabric types. Therefore, high fabric durability
has ensured the creation of a collection that can easily meet EPR requirements for the brands.
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