THE SCIENCE

How does this biotechnology work?
Try to incorporate ideas that have been explored in class.
Be sure that the language you use is grade-level appropriate.

Synthetic Meat - Source 1

First when you make synthetic meat, you need to take a small sample of muscle cells from an
animal, which is a cow. Then, you’ll need a mixture of sugars, amino acids, and blood from unborn
cows to feed the stem cells. The nutrients allow the cells the multiply and create muscle tissue,
because the muscle is the main component of the meat we eat. The muscle cells still need to be
“bulked up” into solids fibers, to achieve this, tiny shocks of electrical currents are used.
Approximately, one million cells are need to create one muscle fiber, and it takes around 20,000
fibers to make a 5 ounce burger.

Making real meat uses a lot of resource and waste, 28% of the earths land is used to feed or raise
livestock, with around 60 million farm animal housed, fed, and slaughtered every year. Also, it uses
a lot of water, 150 gram of beef burger takes 2,400 liters of water to produce, the process of
making meat use a lot of water.

Leather - Source 2

When it comes to synthetical leather making, you could design it however you want. Modern
Meadow can custom design the leather to stretchy or stiff, thick or thin, textured or glossy. For
example, if you want your leather to be more thick, you could add more layers of tissue, or if you
want it thinner just have less layers. You could control the properties in many interesting ways. The
leather starts as a liquid, and can be poured into any shape or pattern, or even used as glue to bond
fabric.

Leather - Source 3

Factory grown leather provides more advantages over skins taken from animals. First it could made
in convenient sheets with straight edges, instead of being restricted by the irregular shapes that
animals come in. Another advantage is it is more consistent than natural leather. It doesn’t include
the scars, marks and other imperfections which real skins are known to. Making synthetical leather
reduces waste and improve the quality of the leather.

Extra Information - TED TALK

Through a biopsy, skin cells are extracted from an animal — in this case, a cow, since what is trying
to be grown is leather. After this, the cells are separated and multiplied artificially. Then, the cells
are coaxed to generate a substance known as “collagen”. Collagen is the organic connective tissue
between cells. It is also known as the “extracurricular matrix”. In leather, the extracurricular matrix
is the material used to “build” the leather. But, since it is liquid when it is just extracted the collagen
cannot be used yet. Therefore, it is left to mature for a while before it solidifies and can be used.

When the extracurricular matrix is fully extracted and matured, then both it as well as the cells from
before are laid out to form sheets. These sheets are then placed on top of each other like blankets
and left to grow. Lastly, everything is chemically tanned to finally create the leather.
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THE SOLUTION

How can society adapt to the integration/implementation or advancement of
this technology?

Society can adapt by aIIocatmg more people to working on
the bioproduction of leather. Slaughterhouses will slowly
disappear and eventually vanish in'use. Some vegetarians
may transition to becoming meat-eaters because no animals
are harmed in this process. Some religious beliefs might be
chan%ed due to this “fake meat". Some people might not
trust this tyBe of te_chnolog%/ as they might be skeptical about
it. They probably will wantto stick fo “real meat

as they might presume “fake meat”.

For leather, it can improve the fashion industry, leather ,
market, interior of cars, shoes etc. Since leather is required in
many different products. Synthetic leather can be in a wide
variety of different industries and can boost up the

roductjon and sales. This is because people will know that

he leather isn't made by sacrifice of an animal, people would
be more willing to buy leather. Since leather is a super
expensive industry, it would improve the economy if people
bought more leather.
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What are the benefits? Who is helped?

Clearly, this technolo$y will greatl
help the life of animals and the risks
of animal's depreciation. Since
animals will no longer needed
(except using their muscle cells) they
won't be slaughtered for their
products. Leather could be made
using the cows skin cells which does
not harm the animal itself. And using
this method of creating leather, will
preserve the life of cows but also
make quality leather just like how
they make it by killing the animal.

What are the risks? Who is hurt/at risk?

The technology used to create these
new meats and

Leathers might have faults, and since
it's a new

Technology it will take a long time
for people to find

This out if it really is like this

Another thing is that many people's
livelihoods will -Be at jeopardy;
those who work at slaughterhouses,

Farms, perhaps butchers, etc.

AUTONOMY

Should individuals have the right to choose for themselves, or does one decision
count for everyone?

themselves, in this case referring to whether or not they should
be eatlng[synthetlcally created or natural meat. We believe this
because the technology used is relatively new, and any neéatlve
effects will take time to manifest. Therefore, people should be
able to choose what type of meat they prefer to buy.

Human individuals should all have the rigcht to choose for
I

TED-Talk:

Leather and Meat Without Killing Animals - Andras Forgacs

Dilemma:

If meats could be synthetically made in a lab, how would this new technology negatively affect the population of that specific
animal? How would eating synthetically made meat affect the health of the human species? And how would we be able to fix
these problems?

Those who are vegetarians will likely be supportive of this
technology, as animals are not directly harmed in the process. In
fact, a portion of them may possibly “convert” from being
vegetarian to carnivores.

Anotherd%lfoup which may remove{]ad#'ust their eating restrictions
are Buddhists; specifically, a branch of Buddhism named the
Theravada who follows the idea of lacto-vegetarianism (does not
allow milk, meat, and anima productsz. They do this because
technically, Buddhist rules state to not do harm, even if the ones
being harmed are animals.

Similar to Buddhism, Jainism also prohibits the eating of meat, as
well as eggs, fish, and poultry for the same reason.
|

What perspectives do groups with other cultural, spiritual, or religious views
have?

OTHER VIEW POINTS

What/who’s rights need to be protected?

There should be the right for humans to know what
type of meat they are buying are; large corporations
should label whether or not they are selling Synthetic
or "genuine" meat. This is to let those who are
suspicious of the newer technology being invented
have the relief that they are eating non-genetic meat.
At the same time, animals themselves should also
have rights - they should not be restricted to living in
cages, only being let out when they are to have their
cells extracted to create more Synthetic meat. | think
they should be given the ability to roam freely, if even
in a controlled environment.

Who is responsible for protecting these
rights?

There should be the right for humans to know what
type of meat they are buying are; large corporations
should label whether or not they are selling Synthetic
or "genuine" meat. This is to let those who are
suspicious of the newer technology being invented
have the relief that they are eating non-genetic meat.
At the same time, animals themselves should also have
rights - they should not be restricted to living in cages,
only being let out when they are to have their cells
extracted to create more Synthetic meat. | think they
should be given the ability to roam freely, if even in a
controlled environment.
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	The Science:  
Synthetic Meat - Source 1
First when you make synthetic meat, you need to take a small sample of muscle cells from an animal, which is a cow. Then, you’ll need a mixture of sugars, amino acids, and blood from unborn cows to feed the stem cells. The nutrients allow the cells the multiply and create muscle tissue, because the muscle is the main component of the meat we eat. The muscle cells still need to be “bulked up” into solids fibers, to achieve this, tiny shocks of electrical currents are used. Approximately, one million cells are need to create one muscle fiber, and it takes around 20,000 fibers to make a 5 ounce burger. 
Making real meat uses a lot of resource and waste, 28% of the earths land is used to feed or raise livestock, with around 60 million farm animal housed, fed, and slaughtered every year. Also, it uses a lot of water, 150 gram of beef burger takes 2,400 liters of water to produce, the process of making meat use a lot of water.
Leather - Source  2
When it comes to synthetical leather making, you could design it however you want. Modern Meadow can custom design the leather to stretchy or stiff, thick or thin, textured or glossy. For example, if you want your leather to be more thick, you could add more layers of tissue, or if you want it thinner just have less layers. You could control the properties in many interesting ways. The leather starts as a liquid, and can be poured into any shape or pattern, or even used as glue to bond fabric.
 
Leather - Source 3
Factory grown leather provides more advantages over skins taken from animals. First it could made in convenient sheets with straight edges, instead of being restricted by the irregular shapes that animals come in. Another advantage is it is more consistent than natural leather. It doesn’t include the scars, marks and other imperfections which real skins are known to. Making synthetical leather reduces waste and improve the quality of the leather. 
 
Extra Information - TED TALK
Through a biopsy, skin cells are extracted from an animal – in this case, a cow, since what is trying to be grown is leather. After this, the cells are separated and multiplied artificially. Then, the cells are coaxed to generate a substance known as “collagen”. Collagen is the organic connective tissue between cells. It is also known as the “extracurricular matrix”. In leather, the extracurricular matrix is the material used to “build” the leather. But, since it is liquid when it is just extracted the collagen cannot be used yet. Therefore, it is left to mature for a while before it solidifies and can be used. 
 
When the extracurricular matrix is fully extracted and matured, then both it as well as the cells from before are laid out to form sheets. These sheets are then placed on top of each other like blankets and left to grow. Lastly, everything is chemically tanned to finally create the leather.
	The Solution: Society can adapt by allocating more people to working on the bioproduction of leather. Slaughterhouses will slowly disappear and eventually vanish in use. Some vegetarians may transition to becoming meat-eaters because no animals are harmed in this process. Some religious beliefs might be changed due to this “fake meat". Some people might not trust this type of technology as they might be skeptical about it. They probably will want to stick to “real meat” and avoid as they might presume “fake meat”.
For leather, it can improve the fashion industry, leather market, interior of cars, shoes etc. Since leather is required in many different products. Synthetic leather can be in a wide variety of different industries and can boost up the production and sales. This is because people will know that the leather isn't made by sacrifice of an animal, people would be more willing to buy leather. Since leather is a super expensive industry, it would improve the economy if people bought more leather.  
 
 
	TED-Talk: Leather and Meat Without Killing Animals - Andras Forgacs
	Dilemma: If meats could be synthetically made in a lab, how would this new technology negatively affect the population of that specific animal?  How would eating synthetically made meat affect the health of the human species? And how would we be able to fix these problems?
	Benefits: Clearly, this technology will greatly help the life of animals and the risks of animal's depreciation. Since animals will no longer needed (except using their muscle cells) they won't be slaughtered for their products. Leather could be made using the cows skin cells which does not harm the animal itself. And using this method of creating leather, will preserve the life of cows but also make quality leather just like how they make it by killing the animal. 
 
	Risks: The technology used to create these new meats and 
Leathers might have faults, and since it's a new 
Technology it will take a long time for people to find
This out if it really is like this
 
Another thing is that many people's livelihoods will -Be at jeopardy; those who work at slaughterhouses,
Farms, perhaps butchers, etc.
 
 
 
	Other View Points: Those who are vegetarians will likely be supportive of this technology, as animals are not directly harmed in the process. In fact, a portion of them may possibly “convert” from being vegetarian to carnivores. 
 
Another group which may remove/adjust their eating restrictions are Buddhists; specifically, a branch of Buddhism named the Theravada who follows the idea of lacto-vegetarianism (does not allow milk, meat, and anima products). They do this because technically, Buddhist rules state to not do harm, even if the ones being harmed are animals. 
 
Similar to Buddhism, Jainism also prohibits the eating of meat, as well as eggs, fish, and poultry for the same reason. 
l
	Autonomy: Human individuals should all have the right to choose for themselves, in this case referring to whether or not they should be eating synthetically created or natural meat. We believe this because the technology used is relatively new, and any negative effects will take time to manifest. Therefore, people should be able to choose what type of meat they prefer to buy. 
 
 
	Rights: There should be the right for humans to know what type of meat they are buying are; large corporations should label whether or not they are selling Synthetic or "genuine" meat. This is to let those who are suspicious of the newer technology being invented have the relief that they are eating non-genetic meat. At the same time, animals themselves should also have rights  - they should not be restricted to living in cages, only being let out when they are to have their cells extracted to create more Synthetic meat. I think they should be given the ability to roam freely, if even in a controlled environment.
 
 
	Protecting Rights: There should be the right for humans to know what type of meat they are buying are; large corporations should label whether or not they are selling Synthetic or "genuine" meat. This is to let those who are suspicious of the newer technology being invented have the relief that they are eating non-genetic meat. At the same time, animals themselves should also have rights  - they should not be restricted to living in cages, only being let out when they are to have their cells extracted to create more Synthetic meat. I think they should be given the ability to roam freely, if even in a controlled environment.
 
 


