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Biodegradability of Acrylic Polymers
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Abstract

Plastic usage has skyrocketed in today’s fast-paced, convenience-driven economy. This has unintentionally
resulted in a massive pile of plastic garbage harming the environment. Unfortunately, current methods of plastic
waste management, such as recycling, dumping, and incineration, have all been shown to be inadequate. Recent
breakthroughs in biodegradable polymers and microbial engineering strategies for more expeditious breakdown of
plastic waste at composting facilities have resulted in a convergence on plastic waste management. This review
study incorporates recent discoveries in the fields of biodegradable polymers and microbiological strategies for
polymer waste management. Biodegradable polymer advancements have proven promising, particularly with
aliphatic polyesters and starch in blends or co-polymers. Microbial techniques have been developed in order to
identify microbial strains and comprehend their enzymatic breakdown process on polymers. New discoveries in
these two areas have focused on increasing the rate of plastic waste decomposition in composting facilities. The
most recent alignment of testing and certification standards is described in detail to provide detailed insights into the
mechanisms and causes driving biodegradation. Despite recent advances, the economic sustainability of composting
plastic waste in conventional waste facilities remains a long way off. As it stands, biodegradable polymers are
functionally inferior to conventional polymers. Rather, it will need a shift in consumer behaviour to accept less durable

biodegradable plastic items, which will decrease the barrier to commercialization of biodegradable polymers.
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Introduction

Free radical ring-opening copolymerization of tert-butyl acrylate
and 2-methylene-1,3-dioxepane in acidic conditions was followed
by tert-butyl de-protection to create degradable poly(acrylic acid).
The resulting biodegradable poly (acrylic acid) counterpart has ester
groups inside the backbone, allowing for environmental hydrolysis into
short chain oligomers that may then be biodegraded. When compared
to a conventional non-degradable all carbon backbone version, the
disclosed degradable poly (acrylic acid) demonstrates a significant
degree of biodegradability (27.50% in 28 days) under environmental
conditions.

Acrylic polymers (AP) are a complex class of substances
with numerous uses, frequent occurrences, and rising demand.
Polyacrylamide, polyacrylic acid, polymethyl methacrylates, and
polyacrylonitrile are some of the most popular AP. The most often
used AP has data of roughly 9 MT/year, which gives an estimate of the
quantity of trash that can be produced after goods’ lifecycles even though
information for the creation of all AP types is not provided. An AP
product’s fate when its lifecycle is complete will depend on its chemical
composition, the environment in which it was used, and the laws in
place in each country regarding the disposal of plastic trash. Although
recycling is the greatest option for plastic polymer wastes, the majority
of AP cannot be recycled and end up in landfills. The need to establish
legislation and create technology solutions for managing plastic trash
is crucial given the environmental catastrophe in which the world is
currently mired. In this sense, biotechnology methods that incorporate
microbial activity can be appealing eco-friendly tactics. The wide range
of AP variety, their characteristics and applications, and the variables
influencing their biodegradability are discussed in this mini-review,
which emphasises the significance of standardising biodegradation
quantification approaches. We also outline the enzymes and metabolic
routes used by microorganisms to attack the AP chemical structure and
provide some predictions about the biochemical processes that may be
involved in the biodegradation of quaternary carbon-containing AP.

Finally, we discuss methods for improving AP biodegradability and
emphasise the need for additional research on AP biodegradation as
well as stronger legislation for AP usage and waste management [1-5].

Drug distribution that is regulated and precise has been made
possible by biodegradable polymers. Due to its advantageous qualities,
polylactic-co-glycolic acid (PLGA) is one of the synthetic biodegradable
polymers that have been the subject of substantial research. Due to its
stimuli-sensitive behaviour, it is often referred to as a “Smart Polymer.
For the treatment or identification of a variety of diseases and disorders,
a wide range of PLGA-based drug delivery devices have been reported.
An overview of the chemistry, physical chemical characteristics,
biodegradation behaviour, evaluation criteria, and applications of
PLGA in drug delivery are given in the current review. We list and
discuss many drug-polymer pairings that have been used to create drug
delivery or carrier systems.

In controlled compost, the biodegradabilities of polymers
and their composites were reported. As biodegradable polymers,
polycaprolactone (PCL) and poly (lactic acid) (PLA) were used.
In accordance with ISO 14855-2, the biodegradability of PCL and
PLA samples in controlled compost was assessed using a Microbial
Oxidative Degradation Analyzer (MODA). Also described was the
sample preparation procedure for the ISO/DIS 10210 biodegradation
test. The effects of sample sizes and shapes on biodegradability were
investigated. The ISO 14855-2 biodegradation test’s reproducibility
by MODA was confirmed. The ISO/DIS 10210 sample preparation

*Corresponding author: Alice Peterson, Tampere University, Finland, E-mail:
petersonalice@rediff.com

Received: 03-Apr-2023, Manuscript No: bsh-23-96527; Editor assigned: 06-Apr-
2023, Pre-QC No: bsh-23-96527 (PQ); Reviewed: 20-Apr-2023, QC No: bsh-23-
96527; Revised: 22-Apr-2023, Manuscript No: bsh-23-96527 (R); Published: 28-
Apr-2023, DOI: 10.4172/bsh.1000146

Citation: Peterson A (2023) Biodegradability of Acrylic Polymers. Biopolymers
Res 7: 146.

Copyright: © 2023 Peterson A. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Biopolymers Res, an open access journal

Volume 7 « Issue 2 + 1000146



Citation: Peterson A (2023) Biodegradability of Acrylic Polymers. Biopolymers Res 7: 146.

Page 2 of 2

procedure for polymer pellets, polymer film, and polymer products was
shown to be valid for use with ISO 14855-2.

Discussion

Plastics have been widely used in many fields since the development
of fully synthetic plastic in the 1900s, and they now account for a
sizeable market because of their favourable qualities. Although most
plastics are not biodegradable, this has led to an increase in plastic
trash that is hazardous to both the environment and living things.
As a result, standard test procedures have been devised to gauge the
biodegradability of polymers, and biodegradable polymers have arisen
as environmentally benign alternatives to non-biodegradable polymers.
Sensors that allow for real-time biodegradability monitoring have been
developed as a result of technological innovation and the shortcomings
of traditional test methodologies. Biodegradable polymers have also
been used to create sensors with a variety of functions. In light of this,
the current work is the first to contrast and compare sensors that can
recognise biodegradable polymers. A cutting-edge method for tracking
biodegradability in real time is the detection using sensors. Additionally,
biodegradable polymer-based sensors are there, and these sensors come
in a variety of kinds and use cases. In order to enhance future research,
the difficulties in creating these sensors are finally described [6-10].

Conclusion

The variety of AP materials is comparable to their wide-ranging and
expanding applications in numerous fields. Since AP materials were
thought to be safe for the environment and human health, many nations
did not enact laws governing their usage and waste disposal. Despite
this, laws for AP usage and waste management should be set in light of
the existing knowledge on the impact AP releases generate the harms
that might be expected by their accumulation in the environment, as
well as the toxicity of some of their components. It would be possible to
create better waste management strategies if there were thorough and
in-depth evaluations of the potential environmental fates that AP could
have after their lifecycles.

On some types of polymers and to some extent, AP microbial
biodegradation is possible. The structure of the polymer, the
microorganisms and environment where the process takes place, and
the techniques employed to quantify AP degradation will all have
an impact on an AP biodegradability evaluation, which determines
the biodegradation rate a polymer experiences. The biodegradability

assessment, which is essential in determining the scope of AP’
environmental impact, is greatly impacted by the C-C backbone, the
presence of side groups, quaternary carbons, and contaminants in AP
products. In order to provide comparable data and establish precise
biodegradation rates, it would be advantageous to standardise the
methods used to measure biodegradation. The more objective method
is to use isotopic C-labeled AP materials to quantify transformation to
CO2, biomass, or intermediate biodegradation products. Long-term
experiments are necessary because short-term experiments measure
the more quickly eliminated groups, which leads to overestimation
of degradation rates because the most recalcitrant segment, the C-C
backbone cleavage, is not quantified. This leads to false expectations
about how long an AP would take to degrade.
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