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Summary

Bioplastics are plastics made from renewable biomass. One of the ways of gaining them is by using a specific type of bacteria that can accumulate plastic in their bodies when given a steady source of carbon. This source can be very cheap or even waste, which makes this whole process economically interesting. The plastic can then be separated from the rest of the cell by a series of sophisticated steps. Unlike synthetics derived from petroleum, this plastic is made from a renewable resource and falls apart in open nature quicker. This means that it does not have a negative impact on our environment. It can also be thanks to its compatibility used in medicine as an improvement or a replacement of some parts of the human body. The main problem that stands between more global usage is the financial aspect of it. Compared to synthetics, it is several times more expensive to produce as of now.
What are bioplastics?
When someone hears the word plastics, he or she usually automatically thinks of a kind of matter made from oil that can be used in making almost anything. If the person was asked whether or not it is good for the enviroment, the answer would probably be negative. But that is not necessarily the case. There are other ways of making plastics which are far more friendly to the environment. The main protagonists of one of these processes are bacteria. Plastics created this way are called bioplastics. They are one of the most perspective materials for future mankind.
How does it work?

In a way, these bacteria act similarly to humans. They want food and if they are getting a lot of it, they start to store it in their bodies as a reserve for a rainy day. As it happens, this reserve is also a material with physical and chemical properties similar to our everyday plastics. All we need to do then is just separate this material from the rest of the body and we are good to go. Basically, we just feed our bacteria and they will do most of the work for us. What do we feed them with then? Luckily for us, they are not picky and accept almost anything liquid with carbon in it. One of the examples would be waste oil which is used abundantly because of its incredibly cheap price. We let the bacteria live on their own, only regulate the amounts of food, oxygen and other necessities they are getting to make them produce as much plastic as possible. After some time, we are ready to collect the results.
Now another question arises. How do we get the plastic out of the body? First thing we must do is separate the cells from the medium in which they lived. We achieve that by centrifuging it. This isolates the liquid part – medium – from the solid part – cells. When we are done with that, we probably want to know how much plastic stored there really is. There are two main methods of gaining this information. The first one is based on the material’s ability to absorb light cast inside of a special machine. The second one, which is  used the most, is very sophisticated and hard to catch the grasp of without diving too deep into the problem. We basically change the state of the plastic to gas and run it through a big expensive machine which then tells us what we want to know – what components the compound consists of and what are their respective masses.
All that remains is getting the desired material out of its shell. This can be done by either dissolving the shell and getting the material in a solid state or doing exactly the opposite – dissolving the material and then breaking the shell. Both have their pros and cons, the first mentioned being generally somewhat faster while using the latter brings better purity of the plastic.
What is the point of all of this?

All things set aside, why would we go through this horrendous time-consuming process when we can just continue synthesizing our materials from oil? There is a number of reasons. Oil is not a renewable source of energy and when we run out of it, not only we will have to deal with the lack of fuel for our cars and other vehicles, but we would also be unable to make materials that are essential for our everyday lives. Pressing this research forward reduces our reliance on oil and thus gives us more options for the future.
Another advantage that bioplastics hold over their synthetic counterparts is that they fall apart in nature far more quickly. This means that they do not pose a problem to our environment and as such present a nifty alternative to wrapping and other nonecological waste-producing materials.
Last but not least, they can be used in medicine, namely in tissue engineering. That means using external factors to improve or replace certain biological functions. An example could be a heart valve made of bioplastics to ensure no harm would come to the body. 
If it is so great, why are we not using it everywhere?

As it often is, the biggest problem here is the money. Or more precisely, the lack of it. Major investors have not yet fully committed to this field of industry because it is simply not worth it. Making the same amount of bioplastic is about ten times more expensive than that of an oil-made synthetic. However, this gap is slowly shrinking and it is only a matter of time before the much awaited breakthrough finally comes. Decreasing this price was also the main goal of the experimental part of this work.
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