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World Environment Day is held each year on June 5%, and it’s an important moment to reflect on
what contributions we can make in our industry and to other adjacent industries —it’s our collective
responsibility to help advance the world towards cleaner and greener technologies.

Yet new technologies are turning around perceptions as we advance. For example, while
conventional plastics have come to symbolise environmental harm, advanced polymers, when
developed and applied responsibly, can paradoxically be key enablers of sustainability. In clean
energy and other high-impact sectors, these materials are helping to reduce waste, enhance
efficiency, and accelerate the global shift toward low-carbon solutions. The challenge isn’t polymers
themselves; it’s ensuring we engineer the right ones, for the right reasons, and help take
incremental steps towards new approaches.

In fact, as the shift towards decarbonisation accelerates, materials science has emerged as a
cornerstone of progress. Among the most critical materials in this evolution are specialty polymers,
particularly functionalised variants that have been tailored to deliver enhanced performance in
demanding environments. These polymers are no longer ‘niche’ innovations—they are fast
becoming essential for sustainable growth across industries, particularly in green energy.

One area where this shift is particularly evident is in the role of polymer membranes within clean
energy systems — i.e. membranes within clean energy cells.

These membranes, vital for energy cells, face increasingly stringent performance requirements. High
conductivity, chemical resistance, and mechanical durability are now prerequisites, especially as
renewable energy solutions scale for commercial viability. Yet many traditional materials fall short
when challenged with these rigorous demands, limiting both efficiency and durability.

Functionalised polymers offer a compelling solution. By modifying the polymer backbone with
specific chemical groups, these materials can be engineered to exhibit properties tailored to their
end-use applications. In the case of membranes, functionalisation can significantly enhance
conductivity, improve resistance to chemical degradation, and extend operational lifespans. These
improvements are critical to making clean energy technologies not just feasible, but practical at
scale.

Recent advancements in this space have shown that such tailored polymers can far outperform
conventional materials. For instance, our functionalised membrane developed delivers four times
the performance of industry benchmarks [and is stable for as long as 10,000 hours of use — the
industry benchmark]. This level of improvement is not merely incremental—it represents and,
excuse the pun, a ‘material breakthrough’ that redefines the standard for polymer performance in
energy systems.

The development process behind these materials illustrates the complexity and rigour required to
achieve such gains. It begins with comprehensive materials screening and feasibility assessments,
followed by iterative cycles of synthesis and structure-performance optimisation. Success at the
bench, however, is only half the equation. Real-world viability demands scalability. Manufacturing
these polymers consistently, from gram-scale laboratory quantities to kilogram-scale industrial
batches, poses both technical and logistical challenges. Addressing these requires a combination of
deep chemical expertise and robust project management.



Such examples also reflect broader shifts in how contract development and manufacturing
organisations (CDMQOs) are positioning themselves and contributing to industry and society.
Historically, these organisations have focused on small & large molecule pharmaceuticals, but we are
now applying these scientific capabilities and advanced chemistries in adjacent industries, extending
our learnings into specialty materials. This transition is being driven by growing demand across
sectors including renewable energy, electronics, and advanced medical devices. In this context,
functional polymers represent a promising area of expansion, not only in terms of product
development but also as a strategic capability.

The reason we are so in demand here is that customisation is often central to this evolution.
Standard polymers are insufficient for advanced applications, where attributes like thermal stability,
electrochemical performance, and biocompatibility must be finely tuned. The ability to co-develop
polymers that meet precise specifications—and then scale them efficiently—has become a critical
differentiator. This shift signals a redefinition of polymer chemistry, transforming it from a
supportive discipline to a strategic enabler of innovation.

What emerges is a broader insight: functionalised polymers are not just viable alternatives; they are
often essential for meeting the complex requirements of next-generation systems. In energy
applications, for example, performance and longevity are not optional — they are vital for
commercial feasibility. As such, the materials used must evolve in lockstep with the technologies
they support.

Looking ahead, the implications of this trend are far-reaching. The ability to design smart materials,
integrate them into complex systems, and deliver them at scale will increasingly determine the pace
and direction of technological progress. The most successful development partners will be those
who can offer end-to-end support—from molecular design through to commercial production—
while ensuring consistency, compliance, and agility.

The continued maturation of functional polymer science, and its integration into industrial
workflows, will be essential for realising the goals of sustainable innovation. Whether in energy
storage, healthcare, or consumer electronics, the performance of base materials will increasingly
dictate the boundaries of what is possible. In this context, the rise of custom-engineered polymers
signals a profound and ongoing transformation in the role of materials science in industry.

Therefore, the clean energy transition, is not only a technological journey—it is also a materials
challenge. Functionalised polymers stand at the forefront of this shift, offering new pathways to
efficiency, resilience, and sustainability. Their development represents both a technical achievement
and a strategic imperative for any organisation seeking to operate at the cutting edge of innovation.

As World Environment Day 2025 calls on the global community to #BeatPlasticPollution, this new
generation of purpose-built polymers presents a compelling counter-narrative—one where these
materials are not immediately disposable, but designed intelligently to deliver long-term value. For
companies like Syngene, the opportunity lies not only in meeting the demands of clean energy and
industrial performance but in shaping a future where polymers are no longer part of the
environmental problem—they are integral to the solution.

The final commercial product we are now planning to manufacture at a multi-tonne scale, and our
customer is in the process of setting-up a multi-megawatt plant to produce clean energy — meaning
cheaper clean energy at scale, thanks to an entirely new material science.



