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[image: ]The purpose of this research paper is to show and emphasise the relevance of seas and oceans to our environment. How we are using the oceans to be more sustainable and how can we help oceans, by preventing society from throwing plastic to the seas. Nowadays, people throwing away so much plastic that by 2050 there will be more plastic than fish in the oceans. 
‘’The scientists figured roughly 15% to 40% of that littered or dumped plastic enters the ocean each year.’’ (Chen, 2015)  
Fig.1. Different packages and their degradable time. (Anon., n.d.)

To make plastic bag disappear from the oceans, it will take approximately 10-20 years, which is not as bad comparing plastic beverage holders (400 years) or plastic bottles (450 years). It is not the only down side of plastic in the oceans and seas. Plastic beverage holders are a danger to marine wildlife, as thousands of sea life creatures are killed by them each year. They either eat plastic rings or get entangled. (Ben Smith, n.d.) 				
Firstly take a look at how oceans and seas help human to be more environmentally friendly. 
Oceans and earth waters absorbed roughly 26% of Co2 in 2002-2011 released by burning fossil fuels. Also, there is a marina plant called phytoplankton which produces roughly between 50%- 85% of the oxygen in the Earth. Other marina plants which produce oxygen needed for human are called algal plankton or kelp. As these are all plants living in the water, they create the oxygen by photosynthesis. Just like earth plants, water plants take carbon dioxide from the atmosphere and change it into oxygen. 

PRODUCTS WHICH WILL HELP MARINA

If we want to keep getting help from earth’s waters, we need to help it, by being more sustainable. There has been developed and produced ideas of how to become more sustainable, by using alternatives to plastic, or by collecting rubbish and debris from the oceans and seas. 
[image: ]The company called Skipping Rocks Lab has invented water drops bottles, made from 100% plastic free. The alternative to plastic, in this case, was sea algae. Not only this product is a plastic-free, but it is also rubbish free. The container (sea algae), as well as the content (water) as fully consumable and edible. The invention is called ‘’Ooho!’’. (Skipping Rocks Lab, n.d.) ‘’Ooho!’’ is not only plastic and rubbish free but also it is cheaper, produce 5x less CO2, and uses 9x less energy than PET. The time in which it will biodegrade is the same as fruit (4-6 weeks) unlike a standard water bottle (450 years). The first developed ‘’Ooho!’’ bobble was introduced in 2013, and since then it is still developed. The method used to create the gel-like outer packaging is called spherification.
Fig.2. Ooho! Water Drop made out of seaweed (Hussey, 2014) 

Spherification has been used in food industry for a while now. Usually, it is used in drinks and cocktails making. Skipping Rocks Lab decided to use this method to develop their idea.  The technique uses sodium alginate (a molecule found in seaweed) and ions (calcium salts). Both ingredients are natural and can be obtained from earth. To make alginate thicken or create gel membrane it needs to be evenly dispersed into liquid and hydrated. (Anon., n.d.) 
There are around 10 million tonnes of algae harvest each year, and 50% of world’s oxygen is produced by them. (Guiry, 2014) The fast-growing plant can not only be a source of oxygen for humans, but it can also replace plastic containers, which will allow the seas and oceans to be cleaner, and produce even more plants, which will create even more oxygen. 
Not only Skipping Rocks Lab Company using sea algae. There are few more project going on at the moment. Few more companies try to develop packaging made out of seaweed. One of them is called AMAM, which is a company based in Tokyo- Japan. The project name is Agar Plasticity, and it began in 2016. [image: ]
Fig.3. Products made by AMAM company (AMAM, 2016)

Until now, agar was considered as food, mostly consumed in Japan. It is used for making sweets or sushi. Also, it was also considered and used in scientific and medical fields worldwide. Agar is very light material despite its volume. This company focuses on packages of solid products (for example flower wrapping), not liquids- unlike Skipping Rocks Lab. 
Usually shipped products are wrapped in plastic packaging, which when shipped become waste, and are thrown away. AMAM has invented three ways of using agar, for three different uses. First is the use of agar powder itself. They have created a transparent film. The second invention was using agar powder and extracted red algae fibre (waste from food industry). This type of composite material can be used for flower wrapping or a cushioned packaging for wine bottles or moulded to make boxes. The third - most effective way - is using agar powder and shell ash powder. This material becomes mouldable, and it can be moulded into different, complex shapes. This material can be even extruded industrially. The material is very strong and can be used as wall tiles or other building material. (AMAM, 2016) 
Another company which tries to reduce the amount of non-degradable plastic is called BIOPAK. They produce food and beverage containers, made out of bioplastics. The plastic which I find most useful was polylactic acid (PLA), which is plastic bade on sugarcane, or corn-starch. There are many advantages of using PLA, as they are not only biodegradable but also food safe, oil/water resistant. ‘’PLA biodegradable packaging can also decompose in water with carbon dioxide in 47 – 90 days, four times faster than its PET (Polyethylene terephthalate) counterparts’’ (Anon., 2012). To produce PLA, fossil fuels do not have to be burnt, but there are also issues such as; for PLA to decompose, there must be specific conditions- proper oxygen and lightening- without is the PLA will not be decomposed. [image: ]
Fig.4. PLA liquid bottles. (Anon., 2017)
Another bio-material which is supported by BIOPAK is Ingeo PLA. This material has been invented and developed by a company called NatureWorks. To produce Ingeo they are using greenhouse gasses such as Carbon Dioxide and uses is as a raw material. (Anon., 2018)
‘’ While we view carbon as a problem, nature views it as a resource and an essential building block. ‘’- Bryony Schwan, The BioMimicry Institute. The company tries to copy nature, as nature sees greenhouse gasses as a material to build from. Structures like coral reefs are built the same way. As well as NatureWorks try to copy the nature, they also try to help the marine, as Ingeo is biodegradable, so it would not stay in earth’s water for over 400 years. 
Oceans can absorb the Carbon Dioxide, which human produce, which will help with photosynthesis of marina plants, but it can only absorb limited amount, the rest is going into the atmosphere, and destroy it. (News, 2017)
When it comes to other waster left in the sea, the vast problem are six-pack rings, which are used to hold cans. Wildlife animals usually get entangle into them, or die from suffocation. The company called SaltWater Brewery thought of the idea of how to fight against this problem. They have developed and created a six-pack rings made out of barley and wheat, so that it is edible for any animals, and will not be dangerous. Human produces approximately 60 billion of aluminium cans every year only in Europe. (Anon., n.d.) If we would use a six-pack ring for all of the cans, we would produce approximately 10 billion of plastic can holders each year, most of them end their life in seas, killing marina wildlife. The company firstly experimented with seaweed, but it was too brittle outside the water. Instead, they moulded wheat and barley left over from the brewing process into the typical packaging shape. (Morby, 2016)

ALTERNATION TO PLASTIC IN THE PAST

Plastic is relatively new materials. However, the lifestyle before plastic was vastly different to nowadays. There was not a lot of frozen food, or takeaways, so plastic, waterproof containers were not needed. The first plastic packaging has not been invented until 1862. The first plastic was bio-based, as it was made out of cellulose. First, commercially used plastic bottles were introduced in 1947 but were very expensive until the early 1950s. Plastic bags, bottles and packages were introduced in the 20th century.
Before plastic, glass was used as a primary material in producing bottles. It was based on natural resources (sand) and were fully recyclable. The problem with glass bottles was that they were heavy and easy to be broken, but it does not burn any fossil fuels when making, and also does not contain any chemicals, which is less harmful to health, unlike plastic. Another substitute for plastic bottles were metal containers. There were lighter and much stronger. Also using metal hold the temperature of the beverage. (MARIA TRIMARCHI & VICKI M. GIUGGIO, n.d.)
Instead of plastic bags paper bags or paper was used. It was made from trees (cellulose), it kept the food fresh, and clean, but they were no good for frozen food, or anything which contained liquid. Another alternative of plastic bags were fabric material bags. They were much stronger than paper bags, but also more expensive. (SANTHANAM, 2016)
Unlike nowadays, fruits and vegetables were mostly sold in the local markets. They were kept in a wooden crate for transport and distribution purpose. Customers usually used their own fabric bags to collect purchased goods. The meal which they ate was freshly made at home, for the whole family. 

CONCLUSION

[bookmark: _GoBack]The problem with plastic waste in seas and oceans still growing. People are producing more and more waste and they do not realise the consequences of their action. Even though the government tries to encourage people to recycle their rubbish, there are still single units which do not follow end life steps of packages. Furthermore, a lot of big companies do not think about end life of their products, whether they can be recycled or re-used, because they want to make a profit as high as possible without realising the consequences to the atmosphere and earth. However, more and more designers and companies decide to help marina- which also helping humans by reducing the amount of carbon dioxide and producing oxygen. Human has learned to use marina resources such as sea algae to help earth with an overloaded number of plastic generated each year.
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bottled water has a lot to answer for in terms of plastic waste, with americans alone throwing out around 35 billion

plastic bottles per year. skipping rocks lab, the masterminds behind the ooho!, have long since been on a mission to Mosa.
change this. their first made a splash in 2013, when designboom and LEXUS
recieved it as an entry to the competition. now, the ooho! team are turning their

invention into a reality, taking to crowdcube to fund the project and hitting their target of £400K within just a few
days. the london-based sustainable packaging start-up want to transfer from simply selling their water bubbles from
pop-ups to challenging plastic waste on a global scale, piloting their water bubbles at major sporting events in 2018

B = ENG




