
Green Glass: Eco-friendly 
Biotechnology  

Hannah 
Alltucker

Spring 2022
HONORS 177: BIOTECHNOLOGY + ART

Prof. Victoria Vesna, PhD
TA: T.C. (TengChao) Zhou



One of the biggest challenges faced by mankind in the modern era is 
the problem of creating a sustainable powersource. Fossil fuels cause too 
much direct harm to the planet, nuclear power is surrounded by the fear of 
catastrophe, and most current renewable energy requires large, bulky, or 
appealing structures. However, what if there was a clean, renewable energy 
source that allowed itself to automatically be assimilated into any new 
constructions, and can still be utilized by previously build structures? The 
answer is clear, literally. 

Green Glass, an eco-friendly solar panel that contains the structure of 
glass but has the energy properties of plant based solar panel, may be the 
way of the future. Inspired by the Haworthia cooperi, the glass uses the 
same properties of photosynthesis used by many plants and 
micro-organisms around us to generate a renewable source of energy to 
power everyday life. Due to its glass like nature, it is easy to install 
anywhere and everywhere it might be needed.

Green Glass offers a solution to the power problem the modern 
world faces in a stylish, practical, and energy efficient manner, and has the 
potential to become a revolutionary technological feat that will continue to 
push mankind forward. 
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Much of this class has focused on the science and beauty behind living things. The idea of Green Glass pulls on 
these concepts to create a piece of technology with elegance, charm, and scientific backing. 

In the first week of Honors 177, our class focused on the ideas of SCOBY, fungi, and bacteria cultures. Building off 
of this idea of bacteria, there are some species of phytoplankton, or organisms that can use the sun to produce their 
own energy, that are classified as bacteria. Such bacteria are invisible, easily multiply, and have the potential to become an 
amazing energy source. These bacterial cultures and their amazing ability to photosynthesize initially sparked this idea. 
However, as the idea evolved I wondered if there was a larger example of clear, photosynthetic life I could apply to this 
project. 

During week three, our class explored the botanical garden here at UCLA. Knowing that plants have evolved to 
maximize their photosynthetic abilities, and seeing the variety of plant types in front of me made me curious about the 
different characteristics a plant could have that would assist this project. Mainly, I wanted a semi-clear plant that could 
photosynthesize but still remain transparent. Having a background knowledge about many types of plants and how they 
have been utilized across time, especially as discussed by our tour guides at the botanical gardens, has helped me 
conceptualize and research my final product. 

CONCEPT 
Plants, Power, and Us



“The world lacks safe, low-carbon, and cheap large-scale energy alternatives 
to fossil fuels” claims Max Roser in his data analysis. This lack of reliable 
energy sources has placed a strain on the capabilities of future technology 
as mankind struggles to find an energy source powerful enough to charge 
its electricity fueled world. However, we must still be aware of the 
ecological consequences that current energy collecting methods can have. 
The historical production of energy through fossil fuels and nuclear plants 
can cause air, water, and thermal pollution, climate change, and waste 
disposal issues (European Environment Agency).

However, energy must also be accessible to be useful to humankind. It 
is estimated 4 billion people lack the energy needed to access and utilize 
the resources of the modern world (Clemente). Having the ability to create 
clean energy in any size, shape and location you want simply by having a 
window can give more people access to energy, and therefore opportunity. 
While larger wind, water, and solar farms are useful when near large 
populations, smaller towns and villages in more rural areas may lack access 
to this energy. 

Green Glass introduces a way to expand the range of energy in a way 
that produces almost no carbon footprint, taking into account the 
important historical and contemporary issues with energy. 

CONTEXT & PRECEDENCE

The Power Problem



• Green Glass is Designed to absorb sunlight and produce energy through the use of clear 
photosynthesizing cells 

• Glass is merged with cells often found in plant or bacteria, creating and environment 
within that is capable of synthesizing light

PROJECT PROPOSAL: What It Is

Light travels through the window, where biological processes inside 
turn it into usable electricity.

Green Glass would be 
similar in style and 
capabilities to current 
glass products. Here is 
an example house that 
would optimize solar 
input and energy 
output if designed with 
Green Glass. 

This glass will act similarly to 
plants and their ability to 
utilize sunlight as a food 
source. 



• Photosynthesis takes in CO2 and H2O, then uses light to produce C6H12O6, O2, and energy

• A sugar eating bacteria turns the released sugar into hydrogen, a good powersources 

PROJECT PROPOSAL: The Science Behind It

← Biologically engineered bacteria then turn the produced sugar 
into hydrogen, which can better be utilized in energy sources like 
electricity or fuel. Alternative ideas include the genetic tweaking 
of normal photosynthetic processes in order to further split the 
sugars into hydrogen. 

        ↑ E. coli is a bacteria that feeds off of sugar and turns it 
into energy, making it an excellent example of the second step 
of chemical processes occurring in the glass. 



• Carbon negative means sequestering carbon or converting carbon into oxygen, both of which Green 
Glass can have the capabilities of.  

• The carbon cycle consists of the creation of CO2 in sequestering sources, which eventually burn or die 
off. The burnt CO2 is then used as fuel for the photosynthesis of another plant, and the cycle repeats

PROJECT PROPOSAL: Carbon Negative Output

↑ Carbon negative 
requires some kind 
of biomass that can 
absorb CO2. Since 
Green Glass would 
rely on 
photosynthesis and 
other biological 
processes, as well 
as take up CO2, 
the biomass 
portion of carbon 
negativeness is 
already present.

To utilize plants natural skill for carbon cycling 
within the glass, tweaks to the DNA may allow 
for specific gene cell changes to optimize the 
plants and bacteria cells used through higher 
than average carbon sequestering and 
production. 



• The Green Glass is made of three separate layers: Two walls and a central cell base 
component. 

• The glass is designed to easily replace and cut to specific sizes we may need it on the 
apartment. 

PROJECT PROPOSAL: How it is Built

Glass is layered, with a thin plate in between that contains the 
necessary bacteria for photosynthesis. The glass can then be sealed 
to allow for the biological processes to start. 



• A carbon negative energy production method can solve the largest issue about generating 
power sources without a battery that can store the energy

•This can be utilized in buildings, vehicles, and other devices to create a world where 
energy is always being produced. 

PROJECT PROPOSAL: The Future of Green Glass

An estimated 70 percent of world 
citizens will live in a city by 2050, yet 
urbanized areas account for nearly 80 
percent of all electricity used (Alston). . 
Green Glass can be used anywhere a 
normal piece of glass i all you need. 

Green Glass’s carbon negative design is useful for defending the planet from 
its current path of climate change through the use of adjusting and fixing 
the atmosphere. This can then be seen in other environmental aspects such 
as oceans and land, which will also follow the decreasing trend in pollution. 



My prototype of Green Glass may simply seem like your typical piece of glass, but it is so much more. Green Glass has 
the ability to be implemented anywhere in the world glass is used today, ranging from cars, houses, and even skyscrapers. 
Because glass is already a normal part of our construction materials, switching to Green Glass for future buildings, or even 
to replace old ones, is easy as can be.

With Green Glass being utilized, more people around the world would have access to cheap and easy power to charge 
devices, connect to internet, and change the world. Areas that struggle to maintain power connections can become their 
own power sources. Energy is no longer confined to energy companies and expensive solar, but becomes affordable and 
usable by the common person. 

Thanks to its utilization of pre-existing science found in plants and organisms around the world, Green Glass offers a 
renewable, low carbon footprint source of energy that can fuel the future of a new technological expansion. This form of 
energy offers an affordable, stylish, and highly scientific combination that actively works to create a better, safer planet.

In the future as studies about the capabilities of glass photosynthesis continue, I hope to see Green Glass move 
towards a carbon negative future where the product is capable of removing pollutants from the air as it produces your 
energy. Due to mankind's past history of pollution and our current struggle with climate change, a carbon negative source 
can actively improve the air we breathe every single day, just by soaking up the sun.

In the near future, I hope to see renewable energy movements such as Green Glass become the social normative, and 
can’t wait to see how bright its future is. 

CONCLUSION
Green Glass: The Future is Clear
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