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Could you imagine biofabrics—textiles made from food waste such as seaweed and tangerine
peels—as a sustainable alternative to conventional materials? Guided by the principles of
green chemistry, these biodegradable fabrics aim to reduce plastic pollution and promote
efficient use of resources. The concept supports both environmental sustainability and circular
economy practices by transforming discarded organic materials into useful, eco-friendly

products.
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AN YOU imagine walking down the street while

wearing clothes made from food waste? Yes, the food

that you did not want to finish during dinner, and had
been thrown away without a second thought, could be
transformed into everyday apparel.

Textiles, or fabrics, are a diverse group of materials used
not only to make clothing but also to create furniture, medical
equipment, bags, sports gear, the interior of cars, and much more.
For this reason, the textile industry is a significant contributor to
the global economy.

One role of scientists and engineers in the textile industry
is to evaluate the environmental impacts of the products they
produce and determine how those impacts can be mitigated (Ban,
2020). Environmental impacts in the fashion industry include
greenhouse gas emissions, water pollution, and the production
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of massive amounts of waste (Dzhengiz et al., 2023). Because of
these problems, sustainability has become a new focus in the
fashion industry.

One solution would be to make “greener” products and
embrace the concept of green chemistry. That means designing
more eco-friendly materials and incorporating sustainable
methods into the textile industry (Li et al., 2024). There are
principles that guide the green chemistry movement. These
include reducing waste, minimizing the use and creation of
harmful chemicals, and using energy and natural resources more
efficiently (Ahmad et al., 2024; Kurul et al., 2025; Patifio - Ruiz
et al., 2021).

As the world’s fashion advances towards more “trendy”
clothes, pollution on our planet continues to rise (Idoko et al.,
2024). Gus Speth, the founder and former president of the World
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Resources Institute, said that “I used to think the top
environmental problems were biodiversity loss, ecosystems
collapse and climate change. I thought that with 30 years of

good science we could address those problems. But I was wrong.

The top environmental problems are selfishness, greed and
apathy... and to deal with those we need a spiritual and cultural
transformation and we, (Lawyers) and scientists, don’t know
how to do that.” But with the use of biofabrics, it can be proven
wrong. The development and integration of bio-based textiles
offer a promising avenue to mitigate the severe environmental
footprint of the conventional fashion industry, which is a major
contributor to water waste, carbon emissions, and landfill
accumulation (Gazzola et al., 2025).

Using biofabrics, as it is called, may be the cause that
significantly lowers our environmental problems related to the
textile industry. Seaweed, tangerine peels, and many other food
wastes that consist of fiber have been proposed as a potential
alternative to conventional fibers (Roy et al., 2020). The use of
organic and biodegradable materials also offers the advantage of
reducing plastic pollution, as these fabrics can decompose

naturally once thrown away (Rao et al., 2021). So, not only are
we upcycling many wasted food scraps, but also making the
products that were upcycled easier to decompose. It’s like we
are returning Mother Earth’s resources back. An Italian activist,
Livia Firth, and an advocate for sustainability, especially in the
fashion industry, says, “Call it eco-fashion if you like, I think it’s
just common sense”.

In sum, this pragmatic perspective underscores the
growing recognition that environmental stewardship is not
merely an ethical imperative but a logical necessity for
long-term planetary and economic health. This shift towards
sustainable practices in textiles, particularly through biomimicry
and the utilization of agricultural by-products, represents a
crucial step in re-evaluating the entire lifecycle of consumer
goods, from sourcing to disposal (Rognoli et al., 2022; Wood,
2019). This evolution necessitates a fundamental rethinking of
supply chains and consumer behavior to foster a truly circular
economy where waste is minimized and resources are
perpetually cycled (Chen et al., 2021; Musova et al., 2021). m

Received: April 20, 2025 |

Revised: July 10, 2025 |

Accepted: August 05, 2025

https://bonoi.org/index.php/si

Sl | August 31, 2025 | vol. 47 | no. 2

1910



References

Ahmad, S., Jaiswal, R., Yadav, R., &
Verma, S. (2024). Recent advances
in green chemistry approaches for
pharmaceutical synthesis.
Sustainable Chemistry One World, 4,
100029. DOI:
https://doi.org/10.1016/j.scowo.2024
.100029

Ban, L. (2020). Sustainable solutions
for fashion design: Adjusting the
fashion design process for a more
sustainable industry. Arts and
Design Studies. DOI:
https://doi.org/10.7176/ads/81-03

Chen, X., Memon, H. A., Wang, Y.,
Marriam, 1., & Tebyetekerwa, M.
(2021). Circular economy and
sustainability of the clothing and
textile industry. Materials Circular
Economy, 3(1). DOI:
https://doi.org/10.1007/s42824-021-
00026-2

Dzhengiz, T., Haukkala, T., &
Sahimaa, O. (2023).
(Un)Sustainable transitions towards
fast and ultra-fast fashion. Fashion
and Textiles, 10(1). DOI:
https://doi.org/10.1186/s40691-023-
00337-9

Gazzola, P., Pavione, E., Hillebrand,
R., Vota, V., & Rosa, R. (2025). The
circular Economy and the role of
technology in the fashion industry: A
comparison of empirical evidence.
Sustainability, 17(7), 3104. DOI:
https://doi.org/10.3390/su17073104

Idoko, N. F. A., Ezeamii, N. G. C., &

https://bonoi.org/index.php/si

Ojochogwu, N. O. J. (2024). Green
chemistry in manufacturing:
Innovations in reducing
environmental impact. World Journal
of Advanced Research and Reviews,
23(3), 2826-2841. DOI:
https://doi.org/10.30574/wjarr.2024.2
3.3.2938

Kurul, F., Doruk, B., & Topkaya, S. N.
(2025). Principles of green chemistry:
building a sustainable future.
Discover Chemistry., 2(1). DOI:
https://doi.org/10.1007/s44371-025-
00152-9

Li, M., Choe, Y., & Gu, C. (2024).
How perceived sustainability
influences consumers’ clothing
preferences. Scientific Reports,
14(1). DOI:
https://doi.org/10.1038/s41598-024-

12410-12423. DOI:
https://doi.org/10.1021/acsomega.0c
05246

Rao, B. L., Makode, Y., Tiwari, A.,
Dubey, O., Sharma, S., & Mishra, V.
(2021). Review on properties of
banana fiber reinforced polymer
composites. Materials Today
Proceedings, 47, 2825-2829. DOI:
https://doi.org/10.1016/j.matpr.2021.
03.558

Rognoli, V., Petreca, B., Pollini, B., &
Saito, C. (2022). Materials biography
as a tool for designers’ exploration of
bio-based and bio-fabricated
materials for the sustainable fashion
industry. Sustainability Science
Practice and Policy, 18(1), 749-772.
DOI:
https://doi.org/10.1080/15487733.20

80279-4

Musova, Z., Musa, H., Drugdova, J.,
Lazaroiu, G., & Alayasa, J. (2021).
Consumer attitudes towards new
circular models in the fashion
industry. Journal of Competitiveness,
13(3), 111-128. DOI:
https://doi.org/10.7441/joc.2021.03.0
7

Patino-Ruiz, D. A., Meramo-Hurtado,
S. |., Gonzélez-Delgado, A. D., &
Herrera, A. (2021). Environmental
Sustainability Evaluation of iron
oxide nanoparticles synthesized via
green synthesis and the
coprecipitation Method: a
Comparative Life cycle Assessment
study. ACS Omega, 6(19),

Sl | August 31, 2025 | vol. 47 | no. 2

22.2124740

Roy, M., Sen, P., & Pal, P. (2020). An
integrated green management
model to improve environmental
performance of textile industry
towards sustainability. Journal of
Cleaner Production, 271, 122656.
DOI:
https://doi.org/10.1016/j.iclepro.2020
122656

Wood, J. (2019). Bioinspiration in
Fashion—A review. Biomimetics,
4(1), 16. DOI:
https://doi.org/10.3390/biomimetics4
010016

1911


https://doi.org/10.1016/j.scowo.2024.100029
https://doi.org/10.1016/j.scowo.2024.100029
https://doi.org/10.7176/ads/81-03
https://doi.org/10.1007/s42824-021-00026-2
https://doi.org/10.1007/s42824-021-00026-2
https://doi.org/10.1186/s40691-023-00337-9
https://doi.org/10.1186/s40691-023-00337-9
https://doi.org/10.3390/su17073104
https://doi.org/10.30574/wjarr.2024.23.3.2938
https://doi.org/10.30574/wjarr.2024.23.3.2938
https://doi.org/10.1007/s44371-025-00152-9
https://doi.org/10.1007/s44371-025-00152-9
https://doi.org/10.1038/s41598-024-80279-4
https://doi.org/10.1038/s41598-024-80279-4
https://doi.org/10.7441/joc.2021.03.07
https://doi.org/10.7441/joc.2021.03.07
https://doi.org/10.1021/acsomega.0c05246
https://doi.org/10.1021/acsomega.0c05246
https://doi.org/10.1016/j.matpr.2021.03.558
https://doi.org/10.1016/j.matpr.2021.03.558
https://doi.org/10.1080/15487733.2022.2124740
https://doi.org/10.1080/15487733.2022.2124740
https://doi.org/10.1016/j.jclepro.2020.122656
https://doi.org/10.1016/j.jclepro.2020.122656
https://doi.org/10.3390/biomimetics4010016
https://doi.org/10.3390/biomimetics4010016

