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This paper discusses the application of bamboo fiber composites in the
design of environmentally friendly shoes and analyzes the properties, production
process, and market potential of these composites. By studying current trends and
future directions, this study aims to highlight the role of bamboo fiber composites in
advancing sustainable footwear design. Compared to conventional materials,
bamboo fiber composites are a promising alternative, offering aesthetic appeal,
durability and environmental benefits.
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INTRODUCTION

The global shoe industry is undergoing a transformative shift to sustainability
amid growing concerns about resource depletion, pollution, and waste generation.
Traditional materials such as leather, synthetic rubber, and petroleum-based
plastics are increasingly being replaced by environmentally friendly materials.
Among them, bamboo fiber composites have received much attention for their
unique properties and environmental benefits [1].

Bamboo is one of the fastest-growing renewable resources. When
processed into fibers and composites, bamboo provides a lightweight, durable,
hygroscopic, antibacterial, biodegradable material consistent with the principles of
sustainable design [2]. This paper studies the application of bamboo fiber
composites in the design of environmentally friendly shoes, focusing on their
advantages and future potential.

PURPOSE

The main objective of this study is to investigate the application of bamboo
fiber composites in the design of environmentally friendly shoes. Specifically,
analyzes the properties and production process of bamboo fiber composites, and
assesses their performance in shoe design applications.

RESULTS AND DISCUSSION

Bamboo fiber composites are being used in innovative ways to create
environmentally friendly shoes. Bamboo fiber composites are used to make a
breathable and durable upper instead of traditional leather or synthetic materials.
The sports shoe upper of the brand Walkerbamboo is made of natural bamboo fiber
fabric, which has excellent breathability and moisture absorption. At the same time,
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the bamboo fiber contains Zhukun, which gives it good antibacterial and
bacteriostatic effects. The hygroscopic properties of bamboo fiber make it an ideal
choice for insoles and liners, improving comfort and hygiene. For instance, insole
products for diabetic patients, it has both anti-bacterial and antimicrobic
performance inhibiting bacteria's growth [3]. Bamboo fiber composites can be
integrated into the midsole or outsole to provide buffer and support while reducing
environmental impact. Xu, Kingston from Princeton University designed and
manufactured a running shoe whose sole's main mechanism for shock absorption is
a cantilever spring made of bamboo material. It has been determined that durable
and comfortable shoes made of bamboo are highly feasible [4]. Bamboo fiber
material can also be applied to the design of the entire shoe body. Chinese brand
warrior released a series of sports shoes designed with bamboo weaving
craftsmanship in 2024. The products cleverly combined the traditional bamboo
weaving technique with modern design, breaking through people's stereotypical
impressions of bamboo woven products (fig.1).

Fig.1. The bamboo woven sneakers of the brand Warrior

Bamboo fiber composites combine the natural fibers of bamboo with other
environmentally friendly materials (such as PLA) to create a versatile material
suitable for various applications. Key attributes include:

Lightweight, flexible and tear-resistant: bamboo fiber is light, durable, and
easy to bend, ideal for the construction of the shoe, such as the upper and sole.

Hygroscopic absorption and air permeability: bamboo fiber can naturally
absorb water and sweat, enhancing the comfort of wearing.

Antimicrobial properties: bamboo fiber material because of its own
properties, can play a natural antibacterial effect.

Biodegradability: unlike chemical synthetic materials, bamboo fiber
composites can naturally decompose [4].

CONCLUSIONS

The application of bamboo fiber reflects the breakthrough and innovation of
eco-friendly shoe design, providing a sustainable alternative to traditional materials.
The lightweight, durable, breathable, antibacterial, and biodegradable properties of
bamboo fiber materials are very attractive to both designers and consumers. By
combining bamboo fiber material with different structures of shoes, it can meet the
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diverse needs of users. The composite material obtained by combining bamboo
fiber material with other environmentally friendly materials can not only reflect the
advantages of bamboo fiber but also make up for the disadvantages of bamboo
fiber material. The focus of the research is on various experiments that combine
bamboo fiber material with other materials. As the fashion industry continues to
promote the concept of sustainability, bamboo fiber composites will play a much
more critical role in the future of footwear design. Various composite materials
mainly composed of bamboo fibers will be further explored. By adopting this
material, designers can create products that not only meet aesthetic and functional
standards but also reflect their responsibility and contribution to the human
environment. At the same time, the application of bamboo fiber material in shoe
products can not only bring a better environmental experience but also play a more
important role in promoting the development of the bamboo industry.
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YXKAH LizyHxaun, ALEHKO M.

KOMMO3UTHUA MATEPIAN 3 BAMBYKOBOIO BOJIOKHA B
EKONOrYHOMY AU3AUHI B3YTTA

Y uiti pobomi po3ansaHymo 3acmocysaHHsi Komro3umie 3 6ambykogozo
g8orokHa 8 Ou3aliHi  eKO/oeiYHO 4Yucmoeo 83ymmsi ma [poaHani3oeaHo
eriacmueocmi, npoyec supobHUYMBa ma pUHKo8uUl rMomeHuiana yux KomMrnosumis.
Busuarouu nomoyHi meHOeHuii ma malbymmHi Hanpsmu, ue O0CniOKeHHs Mae Ha
memi eucgimnumu posb Komro3umie 3 6ambOyKkoeo20 80J/I0KHa 8 [POCY8aHHI
eKorsoeiqyHoeo Qu3aliHy e3ymms. Y [rOpieHsIHHI 3i 3eu4alHUMU Mamepianamu
Komrosumu 3 6ambykogo20 80rl0KHa € 6a2amoobiysitoHor  anbmepHamueoro,
POMNoOHYyYU ecmemuyHy npusabnusicmb, 008208i4HICMb | €KOOo2i4Hi nepesazu.

Knro4oei cnoea: komno3uuiliHi mamepianu 3 6ambykogo20 B0/I0KHa,
eKoJs102i4H0 yucmi Mamepianu, cmilikuti dudaliH 83ymmsi, 6ioposknadaHicmes.
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