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Introduction

Plastic is a synthetic substance and it is made from 
organic polymers such as polyethylene, PVC, nylon, etc. 
It can be manipulated into different shapes and can be 
prepared into rigid or flexible form [1]. The first man-made 
plastic was called ‘Parkesine’ derived from cellulose and 
it was created by Alexander Parkes who demonstrated it 
at the 1862 Great International Exhibition in London [2]. 
Almost all plastics are made from carbon and petroleum. 
We use plastic in countless ways in our daily life. Plastic 
is a non- biodegradable material. It pollutes the air, 
earth, and water and is composed of toxic chemicals 
[3]. Also, many toxic gases are emitted during recycling 
and burning of plastics. Humans can get cancer or other 
diseases like asthma, heart diseases, abnormal fetal brain 
development, reproductive disorder etc. on exposure to 
toxic components of plastics [4] (Table 1) [5].

There are three different kinds of plastics, according 
with the way in which their chains are bound, and so their 
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properties differ 

Elastomer
Any rubbery material composed of long chainlike 

molecules, or polymers, that are capable of recovering 
their original shape after being stretched to great extents—
hence the name elastomer, from “elastic polymer.” 
Under normal conditions the long molecules making up 
an elastomeric material are irregularly coiled. With the 
application of force, however, the molecules straighten 
out in the direction in which they are being pulled. Upon 
release, the molecules spontaneously return to their normal 
compact, random arrangement [6].

Thermoset or Thermosetting plastics
Once cooled and solid plastics keep their shapes and 

cannot reappear in their original form. They are hard and 
permanent. Thermoset can be used for auto parts aircraft 
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parts and tires. E.g., Polyurethanes, polyurethanes, 
polyesters, epoxy resins and phenolic resins [6].

Thermoplastics
Less inflexible than thermoset thermoplastic can 

compose upon heating and reappear to their original 
form. They are easily manipulated and expelled into films, 
fibers. E.g.; polyethylene, polypropylene and polyvinyl 
chloride [6].

Polyethylene terephthalates (PET or PETE)
In 1941 John Rex Winfield, discovered polyethylene 

terephthalates. He condensed ethylene glycol with 
terephthalic acid the condensate was polyethylene 
terephthalate (PET or PETE). PET is the most important 
plastic in zip lock food storage bags. It is a thermoplastic 
that can be drawn into films (like Mylar) and fibers (like 
Dacron) [6]. 

High density polyethylene
HDPE is sometimes called “alkathene” or “polythene” 

when used for pipes. It is a polyethylene thermoplastic 
made from petroleum. HDPE is used in the formation 
of corrosion-resistant piping, plastic bottles, and 
geomembranes and with a high strength to-density ratio. 
HDPE is universally recycled and has the number “2” as 
its resin identification code [6].

Poly vinyl chloride (PVC)
PVC is a thermoplastic. It is molded when vinyl 

chloride polymerizes. it is soft and moldable. PVC is 
familiarly used for plumping because its stable can’t be 
crumbled and is inexpensive than metal pipes. Over the 
long duration of time however, the plasticizer may leach 
out of it, rendering it brittle and breakable [6].

Polyethylene, LDPE and HDPE 
The most familiar polymer in plastic is polyethylene 

which is made from ethylene monomers. The first 
polyethylene was made in 1934, it is also called low-
density polyethylene because it swims in a mixture of 
alcohol and water. In LDPE, the polymer strands are 
entrapped and loosely arranged so it’s soft and flexible. 

It was first treated to insulate electrical wires but now 
it’s used to make films, wraps, bottles. disposable gloves 
and garbage bags. In the 1950 Karl Ziegler, polymerized 
ethylene in the presence of various metals. The resulting 
polyethylene polymers were composed of mainly linear 
form produced tighter thicker more organized structures 
and are now called high-density polyethylene (HDPE). 
HDPE is a denser plastic with a higher melting point 
than LDPE [6].

Polypropylene (PP) 
In 1953 Karl Ziegler, produced independently 

polypropylene from propylene monomers and received the 
Nobel prize in chemistry in 1963. The various fashions of 
polypropylene have various melting points and hardness. 
Polypropylene is used in car trim, bottles, tubes, battery 
cases, filaments, and bags [6].
Polystyrene

A hard, stiff, brilliantly transparent synthetic resin 
produced by the polymerization of styrene. It is widely 
employed in the food-service industry as rigid trays and 
containers, disposable eating utensils, and foamed cups, 
plates, and bowls [6]. 

Other Plastics
Plastic 7 can be a little tricky as it stands for “Other” 

which may or may not contain BPA. It is commonly used 
to label Polycarbonate (PC). The letters PC may be present 
with the recycling symbol, which would indicate that the 
product is made with polycarbonate [6].

 
Microplastic

The small debris in the environment resulting from 
the disposal and breakdown of consumer products and 
industrial waste are microplastics [7]. They as less than 
5mm in diameter as per the classification by National 
Oceanic and atmospheric administration (NOAA). 
Micro plastics can be primary microplastics or secondary 
microplastics. Primary micro plastics are manufactured 
and are a direct result of human materials and products use. 
Secondary microplastics are derived from the breakdown 
of larger plastic debris. Both types are identified to persist 
in the environment at high levels, especially in aquatic and 

Table 1. Types of Plastics [5]
Type (Resin Identification Code) Plastics Common Uses Safety
1 PET Polyethylene Terephthalate – Fizzy drink bottles 

and oven-ready meal trays
Use with caution

2 HDPE High Density Polyethylene – Bottles for milk and 
washing up liquids.

Safe choice

3 PVC Polyvinyl Chloride – Food trays, cling film, bottle 
for squash, mineral water and shampoo

Avoid

4 LDPE Low Density Polyethylene – Carrier bags and bin liners Safe choice
5 PP Polypropylene– Margarine tubs, microwaveable 

meal trays
Safe choice

6 PS Polystyrene – Yoghurt pots, fish trays, boxes, wedding 
cups, protective packaging for electronic goods and toys

Avoid

7 OTHER Any Other Plastics - an example is melamine, which 
is often used in plastic plates and cups. 

Use with caution



83

 

Asian Pacific Journal of Environment and Cancer• Vol 6• Issue 1

apjec.waocp.com                                                              Aswathi Govind, et al: Plastic and its Side Effects on Humans – A Review Article

number of plastics in their stomach. When this occurs, 
the animal is typically thin because the plastic block the 
animal’s digestive tract. Marine mammals sometimes 
become entangled in a plastic product such as net which 
can harm or kill them. Entanglement in plastic debris 
has been liable for the death of many marine organisms 
such as fish, seals, turtles, and birds. These animals get 
caught in the debris and end up suffocating or engulfing 
because they are incapable to untangle themselves. Being 
entangled repeatedly result in severe shattering and ulcers. 
At least 267 different animal species have suffered from 
entanglement and ingestion of plastic debris, according to 
the 2006 report of plastic debris in the world’s oceans [12]. 

Due to plastic pollution in the ocean, it has been 
estimated that over 400,000 marine mammals are 
destroyed annually. Marine organisms get caught in 
discarded fishing equipment such as ghost nets. Net and 
ropes used for fishing are made of synthetic material such 
as nylon making fishing equipment more durable and 
buoyant. These organisms get caught in a circular plastic 
material and if the animal proceeds to grow in size, the 
plastic can cut into their flesh. Equipment such as net can 
also drag along the seabed producing damage to coral 
reefs. Even planktons which are the smallest creatures in 
our oceans eat microplastic and swallow their hazardous 
chemicals [13]. 

Various chemical in plastics give them their rigidity or 
flexibility. The toxic chemical that leaches out of plastics 
an accumulate on other plastics. Toxic chemicals such 
as bisphenols phthalates, flame retardants, and another 
chemical are oily poisons that refuse water and adhere 
to petroleum-based objects like plastic debris. There is a 
serious concern with increasing number of plastic debris 
accumulating in the world oceans. Plastic bags are harmful 
when broken down naturally [14]. The broken-down 
elements cause sickness and destruction to the soil, air 
and water system. Oils are harmful and cause acid rain 
so the pollution gives to the disease-causing environment. 
Animals can eat it and it can be fragmented inside their 
body. Plasticizers can leach out of plastics and put into the 
death of plants and animals. If burned plastic can release 
various deadly or toxic chemicals into the atmosphere. 
It produces harmful gases such as carbon dioxide, sulfur 
dioxide, nitric oxide. These gases cause acid rain, which 
makes the lake acidic and causes fishes to die this gas also 
contribute to global warming [15].

Effect of Plastic on Human Health
The human health issue can occur with microbial 

ingestion and rapid toxicological effects associated with 
poisons produced in toxic algal blooms. This can produce 
a rapid decline in human health often resulting in ill 
health, hospitalization and sometimes death. Chemical 
contaminant effects are subtler, affording the potential for 
long-term bio-accumulative effects relating to genotoxins 
and endocrine disruption. Plastic factories are harmful as 
humans can get cancer or another disease like asthma. 
Chemicals such as BPA present have been linked to cancer, 
genetic changes, birth defects, ulcers and other serious 
problems [16].

marine ecosystem. Because plastic do not break down for 
many years, they can be ingested and accumulated in the 
bodies and tissue of many organisms [8]. 

Macro plastic
Macro plastic is clearly visible plastic (1-5 mm in 

size), and does not have a direct impact on the food 
chain. It floats in oceans like a soup and due to their 
size; it is directly or spontaneously entering into the food 
chain. Due to different processes such as hydrolysis, 
photo degradation or physical/mechanical degradation 
macroplastic degrades into microplastic [9].

 
Nano plastic 

The breakdown process is not likely to stop at the 
micro level but will instead continue until the microplastic 
become small, nano sized plastic particle. All the 
microplastic derived from washing clothes or micro beads 
found in cosmetics might be further degraded to nano 
plastics. Despite their small size they have an enormous 
surface area bearing the potential to bind and even 
bigger number of toxic compounds than microplastics. 
Microplastics need to be consumed actively, whereas nano 
plastic might be absorbed spontaneously [9].

Plastic Pollution
In the environment, plastic accumulation oppositely 

favors wildlife or humans. Plastics that act as pollutants 
are categorized into micro-meso or macro debris based on 
size. Plastics are inexpensive and durable and as result, 
levels of plastic production by humans are high. Chemical 
structure of most plastics gives them resistant to many 
natural processes of degradation and as a result, they are 
slow to disgrace. These two factors have led to a high 
character of plastic pollution in the environment. Marine 
animals can be hurt either by the unreflective effect such 
as entanglement in a plastic object or problems related 
to ingestion of plastic waste or through exposure to a 
chemical within plastics [10]. 

Humans are also affected by plastic pollution such as 
through disruption of various hormonal mechanisms. In 
the UK alone more than 5 million tons of plastics are used 
each year of which only an estimated 24 % is recycled. 
In landfills, the remaining 3.8 million tons of waste is 
disposed. A large amount of plastic waste unavoidably 
enters the environment with studies suggesting that the 
bodies of 90% of seabirds contain plastic debris. Plastic 
pollution contributes to disease and cause acid rain. 
In some area, there have been suggestive efforts to lessen 
the plastic pollution through reducing plastic consumption 
and promoting plastic recycling. Plastic organic polymers 
with ultimately low reactivity towards the environmental 
factors thus have the power to remain intact for around 
25,000 to 50,000 years on the earth without segregation 
[11]. 

Effect of Plastics on Animals
Plastic pollution has been described as being highly 

hurtful to large marine mammals. Some marine species 
such as sea turtles have been found to contain large 
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The decomposition of polystyrene plastics vests a 
simple reality. Bisphenol A (BPA) has been shown and 
proven to interfere with the reproductive systems of 
animals. PS oligomer and BPA from plastic segregation 
are toxic and can be metabolized, while styrene monomer 
is a doubted carcinogen. Low levels of BPA and PS 
oligomer have been proven to cause hormone disruption 
in animals. In September 2008, Iain Lang and colleagues 
in the Journal of American Association published the first 
major study of health effects on humans associated with 
bisphenol A. The authors found that higher bisphenol 
A levels were significantly related to diabetes, heart 
diseases, and irregularly high levels of liver enzymes. A 
2008 scientific review concluded that prenatal exposure to 
low doses of BPA alters breast development and increases 
breast cancer risk. The adverse effects of BPA on thyroid 
hormone action have very well been documented. BPA 
is produced in large amounts in each year. It leaches 
into food and water supplies, and humans are widely 
defenseless to it [17].

Reproductive disorders
Scientists from Brigham and Women’s Hospital 

in 2013 announced that BPA exposure can affect egg 
maturation in humans. In 2015, it was detected that 
BPA can interfere with endocrine function involving the 
pituitary gland and the hypothalamus, which might lead 
to infertility and influence puberty and ovulation. It was 
reported that the detrimental effects on reproduction may 
be lifelong and transgenerational based on a study that 
considered the result of men’s exposure to BPA at work. 
The finding suggested that high-level exposure may 
increase the risk of erectile dysfunction and problems 
with sexual desire and ejaculation [18].
Heart disease

Even low-dose BPA cause cardiovascular problems, 
containing heart attack, coronary artery heart disease, 
angina, peripheral artery disease, and hypertension. 
This type of exposure could trigger atherosclerosis 
arrhythmias, and blood pressure changes [19].

Type 2 diabetes and body weight
Low-level BPA could contribute to insulin resistance 

and diabetes type 2 occur. It may also influence body 
weight BPA suppressed the adiponectin hormone, which 
is the protein hormone secreted by fat cell and involved 
in regulating glucose level [20].

Fetal brain development
BPA has affected the developing brain during 

gestation. The impact includes changes in structural 
development, interference with estrogen regulation and 
DNA modifications. After birth, this could have effects 
on social behavior and anxiety [21].

Breast and prostate cancer
BPA is usually known as the estrogenic agent and 

could increase the risk of breast, prostate, and other 
cancers to people who were exposed to it in the womb. 
BPA could lead to the development of hormone-related 

cancers. BPA could interfere with the capability of 
chemotherapy in breast cancer treatment and binds to the 
same receptor as the female hormone does. BPA binds to 
estrogen receptors ER α and ER β, with a much lesser 
affinity than estradiol. BPA can interrupt with embryonic 
development and change ovarian cycle and exerts its role 
in many physiological and biological changes in women 
[22].

Asthma
BPA exposure increase the risk of wheezing and 

asthma, especially if it occurred during the age of 3, 5, 
and 7 years [23].   

In conclusion, all form of plastic generates considerable 
environmental and financial burden. They consume 
growing amounts of energy and other natural resources, 
degrading the environment in several ways as well to 
using up fossil fuels and other resources. Plastic products 
create discompose, harm marine life. There are over 45 
million tons of plastic produced per year a negligible 
fraction of which is getting recycled. All of us can take 
some steps to reverse the flow of toxic non-biodegradable 
pollution. 
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