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From AGC Glass Euroj
http://www.agc-¢
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Figure 1. C2C Certificate (Version 3.1).

pe. (n.d.).
lass.eu

.
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SOCIAL FAIRY L

®
CERTIFIED Decorative and Solar Mirrors
AGC Glass Europe

cradletocradle

Renewal 19 lune 2077

BASIC BRONZE SLVER soLn PLATINUM

Figure 2. C2C Certified Score Card (Version 3.1).
From AGC Glass Europe. (n.d.).
http://www.agc-glass.eu
http://www.agc-glass.eu

Table 1. C2C certified product standard version 3.1.
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Sales for human and the environment

Material reutilization

Product life cycle

Environment

Renewable energy &
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A climatic influence

Water stewardship

Water conservation

Social responsibility

Social fairness

Human rights
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Table 2. Types and characteristics of biodegradable fibers.

Categorize Characteristics
Cellulose Complete biodegradability, abundant resources, difficulty in formability
Lignin Full of resources, difficulty in formability
Natural Starch Full of resources, weak physical properties
product 8 phy! prope
Chitosan Excellent biodegradability, excellent biocompatibility, excellent antibacterial properties
Alginic Rich in resources
Bio-based polyester Good biocompatibility, high cost
Biological Bio cellulose Excellent physical properties, high cost
product Polysaccharide Water solubility
Polyamino acid High cost
Poly caprolactam Excellent biocompatibility, moldability, heat resistance properties
Syntheti
ynietic Polybutylene succinate Excellent formability
polymer
PLA Excellent biodegradability, excellent moldability, excellent heat resistance properties
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w79 Boled 220 5 Ao AE A%
F= E48 717 9Ik(Cho, 2006).

6. 4HSSIE 0|8c ME22 HF

S uhg F ZiNK(Lactic acid)yS il S3HeH
o=y Zggtg oA =(Polylactic acid, PLA) #|Z
28§58l ERA e S AR
=4o] Zolg# HH ey o] E(Polyethylene
terephthalate, PET) 3-8} Hl5este] sleidfel &
oA AEAAE AT = Y= ARFE 7d=EHn
SJt}. o]ell FE(Dupont)> AZLKSorona)s i
a1, 7H|H (Kanebo)A ol A= B E & (Ractron) S
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2) AnEAr

FIrre] dlxje} o] QBT E 4| (Nexia bio-
technology)®ll &J3ll 7l AnjE Af+= AnlE
o) BAE A wEeln AN 2Alolth A

7 Eojdls AvlES 7 FF ol dEs
A

Table 3. Materials and techniques of biodegradable fiber.

Material Technology
Cotton Cotton extraction
Linen Implementation of the immersion process
Vegetable fiber
Bamboo fiber Viscous process after extracting cellulose from bamboo
Banana fiber Spinning after refining by collecting fibers from banana stems
Wool Sheep shearing
Animal fiber
Silk Extraction of silk from silkworm of the body
Charcoal fiber Melt spinning charcoal powder with polyester
Mineral fiber
Hwangtoh fiber Melting spinning, sprat coating
Biotechnology new PLA Melting spinning through the manufacture of PLA
natural fiber Spider silk fiber Protein extraction of the same properties as spider silk
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Table 4. Sustainable fashion and the use of biodegradable fibers.

Categorize

Representative cases

Figure 3. Huvis Ecoen.
From Huvis. (n.d.).

Material company https://www.huvis.com

Figure 4. Hyosung TnC

From Hyosung. (n.d.).
https://blog.hyosung.com

Lﬂﬁ 4

Figure 5. Hanwon Haunii.
From Jung. (2017).
https://www.ktnews.com

Creora® hio-based.

(textile)
CiCIC  ecostar
e HEAYSS AL 0RAE)
Figure 6. Divo HD Wool. Figure 7. Keonbaek CiCLO Bio-D Fibers.
From Ahn. (2022). From Kim. (2023).
https://www.fashionbiz.co.kr/ https://www.ktnews.com
A
‘ Elr’
Figure 8. Joseph and Stacey Figure 9. K2 Sorona.
knit pleats bag. From Lee. (2017).
. From Joseph and Stacey. (n.d). https://www.newsa.co.kr
Fashion brand https:// josephandstacey.com
(domestic)

Figure 10. National Geograpic CiCLO T-Shirt.
From National Geographic. (n.d.).
https://www.naturestore.co.kr

0 A
.a‘:E
b /

b . [ ]

Figure 11. Not Enof Words Recotex.
From Chun. (2022).
https: //www.stardailynews.co.kr
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Categorize Representative cases
Figure 12. Carlo Sorona. Figure 13. Andar Sorona.
. From Jeon. (2023). From Kim. (2022).
F‘"’(s(i‘;‘i:t’;;“d https: //www.ajunews.com /20230417162103444 hittos: //www,Sisnnews.co ke

Figure 15. Anrealage.

From Battista. (2019).
https://www.irenebrination.com

Figure 14. Vollebak.
From Hitti. (2019).
https://www.dezeen.com

Figure 17. OAT Shoes.
From OAT Shoes. (n.d.).

Figure 16. Suzanne Lee.
https://www.oatshoes.com

From Fairs. (2014).
https://www.dezeen.com

Figure 19. Puma.

Fashion brand
(overseas)
Figure 18. Orba.
From Lee. (2021).
www.ktnews.com

From Kim. (2022).
http://www.chemicalnews.co.kr
Y Natural. Ilsuﬁder:tood. Legal.

Figure 21. Patagonia Hemp
Collection.

Figure 20. Stephanie Bentum.

From Sokhuthu. (2022).
https: //twyg.co.zawixsite.com From Patagonia. (n.d.).
https://www.youtube.com
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Table 5. Textile and fashion design type classification with biodegradable materials.

Bi ! Bi 1 i
Categorize | Fashion brand 1odegradab © iodegradable Raw Mate.nal Manufacturer
fiber type materials details
Ecoen Synthetic Microorganism, Biodegradable Huvis
polymer polyester polyester
Ecoen-R Synthetic Microorganism, Biodegradable Huvis
polymer recycle polyester | recycle polyester
Creora Biological . . )
bio-based product Corn fiber, PLA Bio-spandex Hyosung TNC
Textile Biotoical Hon
Haunji tologlea anji, cotton, Vegetable leather | Hanwon moolsan
product Rayon
Divo Wool 75%, ingeo .
wool down Natural product PLA 25% Natural fiber Divo down
Eo - - -
osta'r CiCLO Synthetic Biodegradable Keonback
bio-D polymer polyester
Joeseph and Ecoen Synthetic Microorganism, Biodegradable Huvis
Stacey polymer polyester polyester
K2 Sorona Natural product Corn fiber Natural fiber DuPont
Nati - -
atlonal' Ecosta'r CiCLO Synthetic Keonback
Fashion Geographic bio-D polymer
design Synthetic
(domestic) Not Enof Words RECOtex polymer Plus&Partners
Carlo Sorona Synthetic Corn fiber Natural fiber DuPont
polymer
Andar Sorona, tencel Synthetic polymer, DuPont
natural product
Gum tree,
Vollebak - Natural product engler beech Bio
pulp, algal
biodegradable . .
Anreal - 1 Bio- 1
nrealage Natural product polyester thread 10-materials
Cellulose
. Suzanne Lee - Natural product . Bio-materials
Fas}Tlon pr (bacteria) Brand
design Natural plant, Self-Development
(overseas) OAT Shoes - Natural product prant, Bio-materials pm
rubber
Vegetable
Orba - Natural product polyurethane Bio-materials
“Soleic’
Stephanie Bentum - Natural product Wool Natural fabric
Patagonia - Natural product Hemp Natural fabric
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Table 6. Sustainability improvement assessment for biodegradable material use cases with C2C certified version 3.1 criteria.

Categorize Detail

Method of application

Examples of fashion design

Material health

Use of eco-friendly materials, excluding
chemicals

All cases are applicable

Material reutilization

Using biodegradable fiber material with
recycling polyester

All cases are applicable

Environment
Renewable energy &

carbon management

Use of biodegradable materials to reduce | All cases are applicable, foreign
carbon emissions

brands are more effective

Water stewardship

Use corn instead of coal,
use hemp among natural fabrics

Use of sustainable natural
materials

Social fairness

Social responsibility

N/A N/A
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Abstract

As a solution to environmental problems caused by clothing waste, biodegradable fibers decomposed fast by
microorganisms are attracting attention as a sustainable material. The first purpose of this study is to look at the
concept and background of sustainable fashion as a theoretical background, to classify sustainable fashion into three
types, and to understand their characteristics. The second is to consider the concepts, types, and characteristics of
biodegradable fiber, an eco-friendly material presented as a type of sustainable fashion. The third is to divide the
application cases of biodegradable fibers into textile development and fashion design. By applying the ‘cradle to cradle’
methodology, the last purpose of this study is to analyze the sustainability of biodegradable fiber application cases
to examine the limitations and potentials for improvement of the current biodegradable fiber market. The research
methods are case studies and literature studies. The research results are as follows. First, biodegradable fibers can
be a fundamental solution for sustainable fashion due to their bio-recyclable properties. Second, the domestic
biodegradable textile market is in a state of relative lack of vitality due to a lack of technology and awareness with
high dependence on imports. Third, the study analyzed the application cases of biodegradable fibers using the ‘cradle
to cradle’ methodology, and it showed sustainability standards were met in terms of raw material stability, recyclability,
renewable energy use, and carbon management. This study is meaningful in that it provides a theoretical basis for
future fashion design planning and development, while triggering related follow-up research in the absence of previous
research despite the huge market demand for biodegradable fibers.

Key words : sustainable fashion design, biodegradable textile, eco-friendly textile, cradle to cradle, C2C methodology






