parde de de de de Ao de de Ao Ao e Ae e e Ao e e A A e A A e U U U O O Or Ur Ov dv dv dv g de de de Ao 1e e e dr Or O de de de Ae Ae e e Or

gl Hrticles

(e-Magazine for Agricultural Articles)

Volume: 04, Issue: 03 (MAY-JUNE, 2024)
Available online at http://www.agriarticles.com
°Agri Articles, ISSN: 2582-9882

Nature's Blueprint: Harnessing Insect Inspired Biomimicry for a

Sustainable Future
(‘Dharani Priya, N)
Assistant Professor (Entomology), Department of Crop Protection,

PGP College of Agricultural Sciences, Namakkal-637405, India
“Corresponding Author’s email: dharanipriyall123@gmail.com

Abstract

Insects possess remarkable design and building skills honed over millions of years, inspiring
scientists to develop sustainable technologies through bio-mimicry. This paper highlights
several innovations inspired by insects, including eco-friendly sportswear, efficient
antireflective coatings, advanced pollination devices, sustainable colour solutions, water-
collecting roof tiles, spider silk-based fibers, cooling paints, and water-saving technologies
for power plants. By imitating these insect adaptations, we can create eco-friendly solutions
to challenges like water scarcity, pollution, and energy efficiency, contributing to a more
sustainable future.

Introduction

In nature, insects exhibit remarkable building and design capabilities honed over millions of
years of evolution. These natural feats, from the delicate wings of butterflies to the resilient
shells of beetles, serve as inspiration for scientists and engineers seeking innovative solutions
to technological challenges. Through the practice of bio-mimicry, researchers draw insights
from insect adaptations to develop novel technologies that align with sustainable principles.
By harnessing the wisdom of these tiny architects, we're finding ways to address our own
sustainability goals and shape a more harmonious relationship with the environment.

Insect inspired Bio-mimicry

1. Springtail inspired sportswear: Amphico, an apparel company has developed a ground
breaking method for crafting eco-friendly sportswear, drawing inspiration from nature's
efficient designs. Unlike conventional outdoor gear, which often relies on complex and
environmentally harmful materials, Amphico's approach simplifies things. By studying how
organisms like insects achieve similar functions with minimal materials, they have created
nano-textured filaments that mimic natural structures, such as those used by springtails with
their tiny hairs to repel water. Additionally, they have taken cues from colourful insects like
tiger beetles and butterflies to develop textiles that manipulate light for vibrant hues without
the need for dyes. This innovative method not only produces high-performance sportswear
but also prioritizes sustainability by eliminating the need for harmful chemicals and
simplifying the recycling process.

2. Revolutionizing technology with moth inspired coating: Scientists have developed a
highly efficient anti-reflective coating inspired by the unique structure of moth eyes. This
coating has promising applications in areas like solar panels, smartphones and tablet
computers. Moths have naturally evolved eyes that don't reflect light to avoid being spotted

PRgri grticles ISSN: 2582-9882 Page 687

Ear de de de e e Ao de o O e Lo e O e dp v O e de e e e e v e e Ao v e e de v O e Le do e v e e Ae de e D de Ao e e v O O


mailto:dharanipriya1123@gmail.com

parde de de de de Ao de de Ao Ao e Ae e e Ao e e A A e A A e U U U O O Or Ur Ov dv dv dv g de de de Ao 1e e e dr Or O de de de Ae Ae e e Or

Priya (2024) Agri Articles, 04(03): 687-689 (MAY-JUNE, 2024)

by predators. Their eyes have tiny nanostructures on the surface that scatter light rather than
reflecting it.

3. Bumblebee inspired pollination innovations: Bluex, a start-up, is solving the problem of
relying too much on honeybees for pollination. They have made electric vehicles with arms
that mimic bumblebee’s vibrating motion to shake pollen from blueberry bushes. They are
also creating different devices inspired by natural pollinators for other crops like avocados,
where they replicate bee’s electrostatic charge to attract pollen. This approach helps avoid
overreliance on honeybees.

4. Beetle inspired natural solutions for sustainable colour: In our colourful world, white
objects scatter light of all wavelengths. But the usual method involves harmful materials like
titanium dioxide. Scientists, inspired by the Cefoculus beetle's natural light-scattering
structure, found a safer alternative in cellulose, abundant in plants. By repurposing bio waste,
they are creating eco-friendly white pigments for various uses, from food to cosmetics.

5. Beetle inspired solution for water scarcity: Nearly a quarter of the global population
may be living in areas with water scarcity. To address this issue, scientists have turned to the
tiny fog stand beetle, native to Africa's Namib Desert, one of the driest places on earth.
Despite the lack of rainfall, the beetle relies on coastal fog for survival. It stands upside down
on sand dunes, with its back covered in bumps that have water-attracting tips and water-
repelling slopes. This design helps collect tiny fog droplets, which merge into larger drops
and roll down into the beetle's mouth due to gravity. Inspired by this beetle, scientists in the
UK are developing roof tiles that mimic this water-collecting pattern. These tiles could help
hospitals in parts of Africa gather sterile water for making medicines. As water is essential
for life, the fog stand beetle continues to inspire innovative solutions for maximizing water
resources.

6. The dark side of fashion and the promise of spider silk: The clothes we wear serve
many purposes, but the fashion industry's fast pace and low quality production harm the
environment. Synthetic fabrics like polyester and rayon are creating negative impact, as they
need lots of energy and water and create pollution. Even natural materials like silk have
problems. But there's hope in spider silk, which is super strong and made without harming the
environment. Spintex figured out how spiders make silk and mimicked it to create eco-
friendly fibers that don't need heat or chemicals. Their process is way more efficient than
making plastic fibers, using only water as a by-product. Inspired by spiders, Spintex is
making sustainable fibers for fashion and more.

7. Butterfly wings inspire cool, eco-friendly solutions: The blue morph butterfly's stunning
blue wings are actually translucent. The wings have no blue pigment; instead, they are
covered with millions of nanostructures that reflect blue light and let other colours pass
through. Scientists are trying to copy this to cool cities. One company, Cypress materials, is
using special paint made from synthetic stuff to do it easier. This paint could replace harmful
dyes in things like nail polish and car paint. Also, painting buildings with this special paint
could help keep them cool without needing lots of AC. All of this is inspired by butterfly
wings.

8. Beetle inspired mesh saves water in power plants: Water is becoming scarce globally,
with droughts and pollution affecting many regions. Surprisingly, a big chunk of our water
usage comes from cooling power plants. MIT scientists at infinite cooling were worried about
this and got inspired by a beetle in the desert that collects water from fog. They made a mesh
that catches water vapour from power plant cooling systems. They used the idea that charged
particles attract each other, like how pollen sticks to bees. By charging the fog droplets, they
made them stick to the mesh, collecting water that can be reused in the plant or returned to
the water supply. This clever technology helps to save water for a thirsty world.

Agri Fxticles ISSN: 2582-9882 Page 688

Ear de de de e e Ao de o O e Lo e O e dp v O e de e e e e v e e Ao v e e de v O e Le do e v e e Ae de e D de Ao e e v O O



parde de de de de Ao de de Ao Ao e Ae e e Ao e e A A e A A e U U U O O Or Ur Ov dv dv dv g de de de Ao 1e e e dr Or O de de de Ae Ae e e Or

Priya (2024) Agri Articles, 04(03): 687-689 (MAY-JUNE, 2024)

Conclusion

In conclusion, nature offers brilliant solutions to our sustainability challenges. By mimicking
the designs and strategies of insects and other organisms, we can create innovative and eco-
friendly technologies. These nature-inspired solutions help us address issues like water
scarcity, pollution, and energy efficiency. By learning from the natural world, we can build a
more sustainable and harmonious future.
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