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“Mother Nature’s a Woman too”

Her Personality, Practices, and Solutions to
Hum

E |
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with Dr. Tay Keong Tan ~




Why Does Nature Exist?




The Character of Mother Nature
1. Adaptive and Evolving

2. Self-Organizing and Self-Sufficient
3. Cooperative and Symbiotic

4. Frugal and Conserving: Recycles
and Curbs Excesses

5. Supports Diversity and Innovation:
Fits Form to Function
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What i1s Biomimicry?
“The design and production of materials,
structures, and systems that are modeled on
biological entities and processes.”

Ancient Greek: Bio for life, mimicry for
imitation. Humanity look to Nature for answers
to problems and copy from Her.

Living organisms have well-adapted structures
and materials over eons of evolution and
natural selection. Self-healing abilities,
environmental exposure tolerance and
resistance, hydrophobicity, self-assembly, and
harnessing solar energy.



Four Case Studies on Biomimicry
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Defining
Biomimicry
”Nothlngtls invented,

forit'sw h;cser] in nature

- Antoni Gaudi



Defining
Biomimicry
What is a Sunflower?
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Environmental
Challenges

1. Climate Change

2. Economic Implications



Climate Change
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Solution:
Helianthus Annus
System 3. Kondrietive Waves & Al Revolution

1. Characteristics of the Sunflower

2. Technological adoption/diffusion v. Technological Leadership
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Technological Adoption & Diffusion v Technological Leadership




Kondratiev Waves
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04 1. Zurich Model

Real-World 2. PS10 Model
Application

3. University of Northern Colorado Solar Flower





https://www.youtube.com/watch?v=JVB9_3IKIAE&feature=emb_logo

PS10 Model Andalucia, Spain



https://www.youtube.com/watch?v=3-IFks2n3hM

UNC Solar Flower



https://www.youtube.com/watch?v=nqE0L55Vxpg
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Sustainable
1. UN Sustainable Development Goals
Development
“Sustainable development is development that meets the 2. Collective Action Problem & Solution

needs of the present without compromising the ability of
future generations to meet their own needs.”



AFFORDABLE AND INDUSTRY, INNOVATION
CLEAN ENERGY ANDINFRASTRUCGTURE
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SUSTAINABLE
DEVELOPMENT
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Collective Action Problem: A dilemma where all
individuals effected would be benefitted from
cooperation, however, choose otherwise
because of conflicting interests.

— Mancur Olson

Collective Action Solution

1 CLIMATE
ACTION

1 PARTNERSHIPS
FOR THE GOALS
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- Manford, G. (RestorethePlanet) Understanding the Fibonacci
Spiral. https://www.youtube.com/watch?v=8A3JnWzgXGk



https://doi.org/10.1007/s00332-002-0513-1
https://news.mit.edu/2012/sunflower-concentrated-solar-0111
https://asknature.org/idea/concentrated-solar-plant/#.WH3KrdJ95pg
https://asknature.org/strategy/fibonacci-sequence-optimizes-packing/
http://www.biomimicrybe.org/portfolio/sunflower-inspired-solar-panels/
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The Honeybees’ Hexagonal
Honeycomb Structure

S Angie Juodagalvis

INST 490 International Studies
Capstone: Senior Seminar on
Sustainable Development, Spring 2021



The Honeybee

Bee finds a {:}
food source.

9
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position as a guide
to waggle its body
in the direction of
the food source.

Receives directions and
the rest of the colony
can fly to harvest the
newly found supplies. :
4 For every 100
meters from the
The more the y— beehive, the bee
food source, will waggle for

the longer the an additional
dance will last. 75 milliseconds.




Wasteful Architecture




Honeycomb Structure
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Beehives
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AND THE HEXAGON



Real-Life Architecture Application
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Structural Strength and Efficient
Use of Space

FUNCTION

AquaWeb



‘@\J SUSTAINABLE
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THE MEDICAL
APPLICATIONS OF @.e

SPIDER SILK




The Biology of the Spider

-Lone wolves

-Different species evolved to solve different problems

-Webs are homes and traps

-Two different kinds of silk

A Hypothetical Spider

Internal Organs of Female
Midgut DMMalpighian

Pericardial Sinus

Supraesophagal  Suhesophagal Stercoral
Ganglion (Ganglion

Eyes

Gland

Chelicerae



What is so special about Spider Silk?

-It's Tough
-It doesn't inflame human internals

-Its biodegradable




How can it be applied to the Medical

Field?

-Can be used for artificial skin and stitches
-Can be used to coat antibiotics and deliver them in a safe way
-Can be used to help treat broken bones

-Much much more!




How does this improve Sustainable

Development?

- - GOOD HEALTH CLEAN WATER
-What is Sustainable Development? AND WELL-BEING AND SANITATION

-Feeds into UN Sustainable Development Goals l V v E

(SDG) 3,9, 6, 14, 8

1 4 LIFE DEGENT WORK AND INDUSTRY, INNOVATION
BELOW WATER ECONOMIC GROWTH ANDINFRASTRUCTURE



What challenges will the application of

Spider Silk entail?

-The chemicals used to make it are hard to replicate
-We don't understand the spinning process

-The spiders aren't being cooperative




What does this have to do with women?

-Female spiders are the main source of spider silk right now




-Anton, A. M., and F. Kremer. “Spider Silk and Its Application in Technology and Medicine.” Wiley Analytical Science, 1 Nov.
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W

Sarah Claros, INST 490
International Studies Capstone, Spring 2021



Agenda

Issues to be solved

The lotus effect

Current applications
Potential future applications

Implications for global sustainability
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OF THE TIDAL CHESAPEAKE BAY
IS PARTIALLY OR FULLY IMPAIRED
BY TOXIC CONTAMINANTS

Chemical pollutants found in cleaning
agents damage the environment
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The Problem of High-Touch Surfaces

during a Pandemic




“No Mud, No Lotus":

The Hindu Scriptures, The Bhagavad Gita,
considers it a metaphor for detachment




The lotus leaf can cleanse
itself of dirt, bacteria, and
fungi




The lotus effect causes water to bead ol
the surface while collecting debris-~
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Potential -
implications for
global sustalnablllty

=+ e« Reduce chemical
pollutants

e Reduce medical waste

s . * Waterproofing
| nanotechnologies




Collective Action Problem Associated
With Further Development

INDIVIDUAL BENEFIT

BENEFITS OF COLLECTIVE ACTION

NUMBER PARTICIPATING

FIRST MOVERS
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1.

Conclusion

Nature offers humanity all it needs to
survive and thrive, but She has limits.

Her designs and practices are always
sustainable, created from eons of
evolution and natural selection.

Humans defy the rules and boundaries
of Nature at our own peril.
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“Wonder Woman Won't Wait!”

Women'’s Issues and Challenges in a
, Male Domlnated World

QE]I’ POSC 410 Students QE]W
o with Dr. Tay Keong Tan ~



NOThiﬂg IS - "notﬂing s art if
lnvented, for it's it Aves 3ot come

written in nature from nature!
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There are no straight lines
or sharp comers in nature.
Therefore, buildings must
have no straight lines or
sharp corners.

Antoni Gaudi Quotes
blog.miragestudio7.com
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Human Architecture




La Sagrada Familia
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Works of Antonio Gaudi
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Esthetics, Functionality, and
Sustainability
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http://bostongreen fest.org/biomimicry.html



http://bostongreenfest.org/biomimicry.html




