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Abstract: Apart from therapy, medical improper disposal is a significant aspect of the healthcare system. Both biodegradable and non-
biodegradable particles are found in biomedical waste. Non-biodegradable debris accumulates and can lead to the spread of a variety of
new infections and diseases. Further appropriate and efficient waste management measures should be taken to avert such pandemic
occurrences. The possibilities and tactics for effective waste management are discussed in this article. The use of synthetic degradable
polymers such as polylactic acid, polyurethane, and polycaprolactone in the manufacture of medical devices, implants, and injectables
can assist in reducing the detrimental impacts of medical waste on the environment and humanity. Biomedical debris, infectious
diseases, and biodegradable polymers are some of the terms that come to mind when thinking of biomedical waste.
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1. Introduction

Medical effluents includes sharps, needles, infected syringes,
contaminated body fluids, metals such as mercury, plastic,
rubber, complicated polyviny polymers, as well as other
particles whose, if not thoroughly segregated and disposed
away, has bad repercussions for both mankind and the
environment.

If contaminated blood or blood products are not collected,
disposed of properly, and sanitized, the organisms develop
into resistant spores, destroying the environment and
escalating the incidence of infectious diseases. The first
choice for waste management is to burn it (incineration).
Nevertheless, an incinerator has limitations, such as the
notion that waste processed in an incinerator produces ash,
which contains toxins. Dioxins are unintentional byproducts
of the combustion of polyvinyl chloride (PVC).
Subramanian et al. reported the highest level of dioxin in
human breast milk in New Delhi in 2000 [2].

2. Effective Biomedical Waste Management
Strategies and Solutions

"Segregation" should be the first and most essential element
of biomedical waste management. There are two main forms
of biomedical waste: Risk (10-25%), Non-Risk (75-90%).
[5] The greater extent of the problem can be solved and a
balance between human requirements and environmental
protection can be established if harmful and harmless waste
must be properly sorted at the source. Every disease can be
treated in one of two ways: either for symptomatic relief or
to eliminate the disease's root cause. Symptomatic relief

treatment for the problem of biomedical waste management
can be achieved by utilising appropriate waste management
systems. Plasma pyrolysis, instead of incineration, has been
found to overcome practically all of the limitations of
existing waste-disposal technologies.

Plasma Pyrolysis

Plasma is an electrically conducting fluid composed of
charged and neutral particles that's also generated by
eliminating bound electrons from atoms. Plasma pyrolysis
blends the pyrolysis process with the thermochemical
capabilities of plasma. Plasma pyrolysis disintegrates waste
material into simple molecules by heating it to extremely
high temperatures in a plasma-arc in an oxygen environment.
Hot plasmas are highly suitable for the management of solid
waste and could also be used to thermally disintegrate
hazardous compounds. Unlike incinerators, this technique
does not require the segregation of chlorinated waste.
[3]Plasma pyrolysis also has the advantage of removing
more than 99 percent of organic matter. [19]. Plasma
pyrolysis reactors are expected to be universally adopted for
toxic waste treatment in the near future, owing to the
multiple advantages of plasma technology.

The replacement of toxic and non-biodegradable substances
with less toxic and synthetic biodegradable polymers in the
manufacturing of pharmaceutical items, medical devices,
implants, injectables, as well as other products, could be
used to treat the core cause of the BMW management
problem.

Synthetic Degradable Polymers [11]
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Figure 1: Representing the Classification of Biodegradable Polymers

Polyglycolic acid (PGA):

Polyglycolic acid (PGA) is a kind of polyglycolic
Resorbable sutures can be manufactured with polyglycolic
acid. Glycolic acid, a natural metabolite, is the derivative.
The body's end step for glycolic acid is to convert it to CO2
and H20, which is then exhaled through the respiratory
system. [8] The degree of degradation beyond the period of
measurable tensile strength of PGA is assessed using end
point titration method. The results show that the %
degradation was 42, 50 &70% for 49, 60 &90 days
respectively. [18]

(d, I LA/IGA) copolymers have primarily been used in the
field of controlled medication release. Polylactic acid
disintegrates into lactic acid, which is naturally found in our
organisms. This acid is then expelled as water and carbon
dioxide through the TCA cycle. There has been no evidence
of PLA degradation products accumulating in any of the
vital organs. (Vert and colleagues, 1984). [8]

The PLA-PGA copolymer has indeed been found to be
biocompatible, non-toxic, and non-inflammatory in bone
regeneration applications. (1977, Nelson et al.) Hollinger's
year was 1983. PLA-PGA fixation devices or replacement
implants in musculoskeletal tissues may be considered safe
because they've been used consistently in medical care as
sutures.

Nowadays, titanium and zirconium are being used to
manufacture dental implants. Biocompatibility, chemical
inertness, corrosion resistance, and low thermal conductivity
are all benefits of zirconium and titanium. Furthermore,
since these implants are not biodegradable, they are hard to

decompose after use and pollute the environment. Rather
than removing the implants after their purpose is
accomplished, bioimplants, which degrade or regenerate
inside the body, could be used to replace implants. [12]

Polyurethanes

Polycondensation reactions of isocyanates with alcohols and
amines are primarily used to produce polyurethane. [7]LDL
was coupled with polyester dioles or trioles based on D, L-
Lactides, caprolactone, and other copolymers with a range of
characteristics to generate degradable polyester urethane. A
highly porous scaffold for tissue engineering is being created
using a biodegradable elastic poly (ester urethane)
(degrapols).

Cardiac pacemaker leads, breast prosthesis, artificial skin,
catheters, denture liners, diaphragms, blood pressure cuff
coils, tubes, and seals are some of the medical devices made
from natural rubber, silicone, and polyurethane rubber.
These rubbers are commonly utilised as carriers for
pharmacological substances in controlled drug delivery
systems and in the fabrication of other medical devices [13].
Hormones (such as oestrogen and progesterone),
metronidazole, nonoxynol-9, and other compounds were
tested in these polymers.

Polycaprolactone

Because of its high permeability to numerous medications,
great biocompatibility, and capacity to be entirely eliminated
from the body once bioresorbable, PCL is an excellent
choice for controlled drug delivery [10]. PCL biodegradation
is slow in comparison to other polymers, making it ideal for
long-term receipt of product lasting more than a year. PCL

Volume 11 Issue 4, April 2022

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR22331141302

DOI: 10.21275/SR22331141302

350



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

can also form suitable blends with other polymers,
influencing the degradation kinetics, which can then be
customized to achieve specific release profiles.

3. Conclusion

I've come to the conclusion that medical waste should be
safely disposed of. Waste should be classified into different
categories, such as anatomical, infectious, sharp, and glass,
and disposed of accordingly [6]. Medical waste must never
be mixed with domestic waste. Healthcare workers should
be trained about the associated risks of poor waste
management.

Before even being sent for heat treatment, pathogenic waste
should be sterilised in an autoclave. Plasma pyrolysis is the
most effective way to deal with medical waste. Using
polylactic acid, polyglycolic acid, polyurethane, and other
biodegradable materials rather than metals and non-
biodegradables in the manufacture of medical devices can
help to reduce the cost of waste management. These
synthetic biodegradable polymers could be a better
alternative, safeguarding both the environment and people.
Further investigation into the effects of biodegradable
polymers on soil microorganisms is required [9]. Because of
its high permeability to numerous medications, great
biocompatibility, and capacity to be entirely eliminated from
the body once bioresorbable, PCL is an excellent choice for
controlled drug delivery. PCL biodegradation is slow in
comparison to other polymers, making it ideal for long-term
receipt of products lasting more than a year. PCL can also
form suitable blends with other polymers, influencing the
degradation kinetics, which can then be customized to
achieve specific release profiles.
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