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The Positives Of Plastics

Plastics, a range of synthetic or semi-synthetic solids, have existed in some capacity since Alexander Parkes unveiled Parkesine, considered the first man-made plastic in 1862, (Fenichell, 1996) and have since become ubiquitous and arguably era-defining, appearing in most areas of modern living. Its ability to take on many different properties is what has enabled it to fulfil so many roles, as it can be made flexible or rigid, with varying densities, made to withstand very high or low temperatures and can be coloured with ease. Crucially the heat resistance of many plastics has allowed them to revolutionise the medical industry, as tools can be made, sterilised, and then discarded after use to prevent the spread of infection. 

Most food sold in the UK is packaged in plastic, with over 1,000,000 tonnes of plastic food and drink packaging estimated to enter the market each year (Environment, Food and Rural Affairs Committee, 2019). While the majority of this isn’t recyclable, plastics are chosen for this role due to their low greenhouse gas emissions, alongside the fact that they are very cheap to produce, so little cost is passed along to consumers. Furthermore, plastic packaging’s protective nature and atmospheric controls can prevent foods from spoiling, thus reducing both food waste and the harmful environmental impacts associated with this, despite this role being underrecognised (Environment, Food and Rural Affairs Committee, 2019). Plastics are also far lighter than many alternative packaging materials, with this reduction in weight reducing both financial cost and emissions associated with the transportation of food products (ChemicalSafetyFacts.Org.). 
Another area of where plastics are prevalent is with electronics, where plastic’s insulative properties allow people to safely interact with electrical goods, safe from the lethal amounts of power flowing through them, as well as insulating them from the heat in devices such as cool-touch toasters and kettles (British Plastics Federation). As plastics can be made heat, shatter and impact-resistant, their durability is another key reason they form so many electronic devices, with mobile phones being a prime example of this. Shatterproof plastics that absorb force from impact form durable outer shells for phones, with minimal interference with signal, while its heat-resistant qualities can make a phone more comfortable to use (Fadnavis, 2015). 
Transportation is an integral part of human life, with cars and other automobiles often being the primary method of transport. New cars typically have a material volume of around 50% plastic, but a weight of only about 10-12%, thanks to its lightweight nature, which is the key to both fuel efficiency and reduction in greenhouse gases. As the vehicle weighs less when a lighter substance is used, it requires less fuel for the same distance, reducing fuel consumption while also reducing emissions produced as a result of this, with estimates of a 20kg reduction in carbon for every kilogram of weight reduction (Fisher and Cole, 2013). The majority of vehicle safety features are also composed of plastic (Fisher and Cole, 2013), with airbags typically made of nylon and hidden inside plastic dashboard components. D’elia (2013) found that dual airbag systems, where both the head and torso are protected, reduced the odds of death or injury across all body regions in a nearside crash by 41.1%, a statistically significant amount. Seatbelts are typically composed of a polyester webbing, and hard plastic components, with the polyester webbing’s high strength tenacity of up to 10g/den and resistance to heat (China Webbing, 2017) making it an effective material, and reducing fatalities in crashes by around 45% in cars, and 60% in light trucks (Kahane 2000). Another highly important safety feature in vehicles that often relies on plastics is the crumple zone in cars, where lightweight polymers and composites are used to absorb impact energy (Plastics Make It Possible 2018) and cause designated areas of the vehicle to ‘crumple’ on impact, while the cab of the vehicle is held rigid.
The medical industry is one that plastics have effectively revolutionised thanks to their wide biocompatibility, with low production costs and ability to take on many different properties allowing them to become widespread. The vast majority of cross-contamination in hospitals has been eradicated thanks to the introduction of single-use plastic devices from the 1960s (Showunmi 2016), including ‘basic’ items like gloves and wound dressings. Certain plastics may only withstand sterilising once without loss of critical properties (Bigham, 2017) meaning they make effective single-use supplies, such as catheters, cannulae, blood bags, gowns and much more, although there are arguments that many disposable medical supplies should be switched to reusable alternatives (Glauser, Petch and Pendharkar, 2016). Yet, certain products are considered safer if they are disposable, such as syringes where reusables run the risk of spreading communicable diseases by needle sticks while recapping and sterilising, and improper sterilisation technique (Battersby et al 1999). However, this paper continues to explain that through proper sterilisation techniques and more effective training, these risks are minimal and less waste is produced as a result. 
Other medical advantages depend on plastics to make them possible, such as magnetic resonance imaging (MRI scans), as they use strong magnetic fields alongside radio waves to create images of the brain’s workings, so metallic objects risk becoming airborne and dangerous if in the area (Precision Engineered Products Connecticut Plastics). For this reason, primarily plastic tools are used in and around MRI machines, with tools used to build the machines also being made out of plastics, although certain metals are compatible with electromagnets and MRIs that equipment may be made out of rather than polymers (Papiewski 2018). It is thanks to MRIs that we have a lot of research into the brain and spine, and why we can diagnose cancers with relative ease as they show up clearly on the scans, and these are facilitated by plastic technologies.

Additive manufacturing, known colloquially as 3d printing, is a process that takes computer-generated files and designs to make solid 3d objects, of which the printing itself is only the last step. Plastics are entwined deeply with this technology as it was originally patented to cure plastics from a liquid medium (Hull 1984) that allowed objects to be built up in layers, evolving towards the more typical modern approach of extruding (usually ABS) plastic in thin layers (Woodford 2014). Beyond simply making the lives of engineers easier by easily creating 3D objects to demonstrate designs, and allowing average people to experiment artistically with domestic printers being released, the increased accessibility to additive manufacturing has allowed for technological strides to be made. Prosthetics for amputees have historically been costly to manufacture and buy, especially if one requires mobility from it as advanced robotic prosthetics may cost in excess of £25,000, while basic robotic hands start at £3000. Considering growth and deterioration components, prosthetics have to be replaced multiple times over a lifetime, especially in the case of children. But using additive manufacturing technology (and a resin plastic) a team from the University of Manchester have managed to make a fully functioning robotic hand for only £307 (Allen, 2018). The cheapness and durability of plastics make them an easy fit for prosthetic limbs and has allowed for greater customisability in sizes, shapes and appearances while being less expensive and lighter than their traditional counterparts (Caliendo 2019). Despite this, 3D printing isn’t a technology solely limited to plastics, despite an estimated $14 billion plastic sales being generated by it, as 3D printers have been made using other materials like metal and graphene (Yoders 2018), for jobs that plastic simply cannot do like creating parts for aviation. 
Plastics have come under increasing scrutiny in recent years thanks to their exceptionally long life meaning typical plastics can take up to 1000 years to decompose (Leblanc 2019), which wouldn't necessarily be a problem if it was mostly reusable tools sat in landfill, but it's typically single-use items like carrier bags and plastic bottles. Furthermore, chemicals that may leach from plastics (such as BPA) have been found to be absorbed by humans, that may alter hormones among other effects and also contaminate the groundwater when they are buried in landfill (Knoblauch 2017). However, advances in plastic technology can answer to some of these questions as more plastics are being recycled now than ever before, with up to 31% of all plastics being recycled in Europe, and the potentiality for nearly all plastics to be recycled (British Plastics Federation). There have also been promising advances in the field of biodegradable plastics, using plant-derived materials to form polymers (Stevens 2002), with starch-based plastics also shown to reduce net greenhouse gas emissions when compared with classical plastics (Broeren et al 2017).
In conclusion, while plastics can be criticised for their environmental impact and the potential risk to human health from additive leaching, modern society relies on polymers for an array of reasons, including to ensure safety in the medical field, so they still play a vital role. Biodegradable plastics could answer many issues that typical, petroleum-based plastics have had, along with improved recycling infrastructure that more plastics can be rescued from landfill for a more circular economy.
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