An Innovative Approach of Bioplastic Production from Algae-Bacteria Consortia

In a transformative leap towards a sustainable future, IIT Indore has unveiled an innovative
solution to one of the most pressing environmental challenges of our time: plastic pollution. The
research scholars at Algal EcoTechnology and Sustainability Group (AETS), under the guidance
of Prof. Kiran Bala, focus on using indigenous microbes to produce sustainable bioplastics. This
cutting-edge development not only aligns with global sustainability goals but also sets the stage

for significant advancements in bioplastic production.

Once heralded as a miracle material, plastic has become a pervasive environmental hazard. While
the concept of bioplastics is not new, their widespread adoption has been hindered by high
production costs and challenges in scalability. The innovation from IIT Indore addresses these
barriers through a novel approach that leverages the power of microorganisms in a sustainable and
cost-effective manner. At the heart of this breakthrough lies a tailor-made microbial consortium.
The research team has developed an optimized system for biopolymer synthesis by combining
photosynthetic microalgae and bacteria. These microbes operate in symbiosis, utilizing simple
resources like carbon dioxide, sunlight, and industrial waste to drive efficient production. A critical
component of innovation lies in the production of PHA, a biodegradable bioplastic that closely
emulates the physical and mechanical properties of conventional plastics such as polypropylene.
The process offers a green alternative to petroleum-based plastics by relying on natural microbes
and renewable resources. The ability to repurpose waste materials as substrates adds another layer
of environmental benefit. The approach is also designed to transition from lab-scale

experimentation to industrial applications, paving the way for large-scale bioplastic production.

This innovation from IIT Indore has the potential to catalyze significant advancements in both
scientific research and industrial practices. The teams envision their tailor-made microbial
consortium as a cornerstone for establishing large-scale microalgae-based biorefineries. On a
broader scale, the development of cost-effective bioplastics could revolutionize industries reliant
on traditional plastics. Packaging, healthcare, agriculture, and consumer goods are just a few
sectors that stand to benefit from a transition to biodegradable alternatives. Moreover, this
technology aligns with the global push for a circular bioeconomy, where waste is transformed into

valuable resources, creating a sustainable production cycle.



Prof. Suhas Joshi, Director, IIT Indore added, “The research represents more than just an
academic achievement; it is a step towards a sustainable future. As countries grapple worldwide
with the twin challenges of pollution and resource scarcity, innovations like this underscore the
critical role of science and technology in providing solutions. By fostering a culture of innovation
and collaboration, IIT Indore is not only contributing to India’s scientific prowess but also making

a mark on a global stage.”

Prof. Kiran Bala from Biosciences & biomedical Engineering (BSBE) department, “In a
world increasingly defined by environmental challenges, the development of sustainable
bioplastics offers hope. This innovation is a testament to the transformative power of research and
serves as a reminder that solutions to our most daunting problems often lie in the intricate workings
of nature itself. As the research on bioplastic continues, we can anticipate even more innovative

milestones, driving us closer to sustainability and greener solutions.”
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Figure: Depicting the innovative approach of harnessing microbes for sustainable

bioplastic production



