
Ethical Analysis

The Current Method of Extracting Collagen

Currently, the main source of collagen that is used in absorbable sutures, and
other similar biomedical supplies is animals, including cows, cattle, pigs, and
sheep. In order to extract this collagen from animals, the animals must be
slaughtered, since it is taken from their skin, tendons, and bones as well as
other places like hooves. Even once the animals are slaughtered, and the
collagen is extracted from the by-products of the animals (usually not the
main meat that people consume for food), there is a low yield of collagen.

Especially with the growing popularity of collagen in many industries (food,
pharmaceutical, biomedical, cosmetic), most animals that are slaughtered for
the sole purpose of gaining collagen go to waste, because there is such a low
yield of collagen.  This is extremely harmful and unethical towards animals,
and CCA San Diego’s project would use another, better method to obtain
collagen, which would be 100% humane.

Negative Impacts of Current Collagen Harvesting Techniques

The slaughtering of animals is extremely unethical  seeing as cows and pigs
are often currently paraded into large chambers filled to the brim with other
animals who are also being harvested from their collagen supplies. Once they
are locked into these chambers, they are zapped and electrocuted until all of
the cows, pigs, or other animals become unconscious and then put into an
assembly line to be killed. As one can imagine, this process is highly
inhumane as well as incredibly unethical, which is why it is necessary that it
changes. For this reason, our team proposed the solution of bioengineering
collagen, a process that can be used without harming animals whatsoever.

Our plan is to bioengineer collagen in order to create collagen without
harming animals. Our team would use wet-spinning and cross-linking in
order to bioengineer collagen without harming animals at all or in any way,
making our method a 100% humane process.

Then, the bioengineered collagen would then be used in biomedical
applications. One possible biomedical application would be sutures, because



at this point of time, synthetic fabrics like polyester and nylon are used.
However, our team has run into problems with this such as the idea that we
would need to test the sutures on animals to determine if it is safe for human
use, which defeats the purpose of bioengineering collagen in order to avoid
the use of harming animals since the animal would have to be harmed in a
way in which they would need to be fixed using sutures.

Synthetic fibers do not biodegrade and their production is wasteful and
releases toxic gasses into the atmosphere, increasing the greenhouse gas
effect, overall harming our atmosphere and the Earth, which has more than
simply negative ethical effects but also environmental ones. In the production
of some synthetic fibers, dinitrogen oxide, or N2O, is released into the
atmosphere, which is many times more harmful than CO2. Using collagen
would solve this environmental issue as well as the ethical issue with the
animals being slaughtered.

Novel Issues with our Project

One of the proposed implementations for our project was to produce sutures
using our bioengineered collagen, instead of polyester, nylon, or any other
synthetic thread. However, there was a possibility that this idea would require
inhuman practices such as animal testing, to determine if the suture were
safe to be used on humans. It would not be possible to produce a suture
without testing it somehow because there is a chance that if it were to be
used by humans, a human could have some sort of allergic reaction or
immune response to the thread. Inflammatory responses are also associated
with collagen based products, causing arthritis and bone damage.

Because of this possibility and danger, our team has decided to choose to not
apply our bioengineered collagen in the production of sutures, along with
other reasons and difficulties. Furthermore, this problem and our desire to
create a humane project and application of our bioengineered collagen limits
our applications. Our team has to find an application to apply our
bioengineered collagen that is humane.

Currently, bioengineering collagen takes more time and money than simply
extracting collagen from animals. Although bioengineering collagen is much
more ethically sound than simply extracting it from animals, the process that



is most commonly currently used, it will be hard to convince people to
transition from extracting it from animals to bioengineering it. Unfortunately,
since many manufacturers are more focused on how they can make the most
amount of revenue in the most efficient and cheapest way possible with the
least amount of work required.

Our team is currently working on a way to make our project more affordable
and less time-consuming. Additionally, if manufacturers are required to sit
down and listen to the negative impacts of their current extraction process
for collagen, and hear about the positive effects of bioengineering it, like our
project, they will understand how the positive impacts outweigh the negative
ones.

To bioengineer our collagen, there would be two processes: wet-spinning and
cross-linking. The wet-spinning process has several disadvantages, making it
not one of the best choices to choose as a step in our project. Compared to
other methods, wet-spinning takes more time, and because it takes more
time, it is more expensive. Wet-spinning is also a difficult method/process to
manage, as it is often hard to control mass transfer processes to gain a perfect
cross-link. Even more, wet-spinning often produces a low amount of product,
reducing its efficiency and effectiveness. Wet-spinning in general would not
even be an ideal method to consider because it is expensive, time consuming,
and does not produce a lot. However, CCA San Diego’s iGEM Team is trying to
use wet-spinning to effectively produce collagen.


