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Engineering Affordability: The Role of Continuous
Bioprocessing in the Next Era of Biosimilars

Biosimilars were expected to widen access to biologic
medicines by introducing competition into some of the
most expensive areas of therapy. In many parts of the world,
they have done exactly that, but for others the deeper
access problem remains unresolved. A biosimilar can clear
regulatory review and reach the market but still fail to
expand access meaningfully if the cost of manufacturing
keeps prices persistently high. The gap between availability
and real affordability is especially pronounced in emerging
markets, where a high burden of disease combined with
constrained healthcare spending leaves many patients
unable to access treatment.

To counter this, the next phase of biosimilars must
incorporate different ways of manufacturing facility design
as well as product development. For biologics to reach more
patients, affordability must be built into the production
system itself.

The Limitations of Fed-Batch Processing

Biologics manufacturing has long relied on fed-batch processing,
amodel that has enabled many important therapies but remains
constrained by scale, time, labour intensity and the inefficiencies
of moving through separate upstream and downstream stages.
Even where process optimisation has improved yields, the
underlying process remains resource intensive. As demand for
complex biologics rises, this model limits the ability to operate
cost efficiently, therefore preventing biosimilars from achieving
their full public health promise.

A core limitation of fed-batch processing is that it is inherently
stop-start in its nature. Production unfolds as a sequence of
separate unit operations, creating downtime between stages,
requiring holding stages in between unit operations and
increasing the need for manual oversight. These pauses also add
operational complexity, increase the risk of variability and make
it more difficult to maintain an efficient, uninterrupted flow from
cell culture through purification.

There is also an economic impact of this model. Fed batch
systems typically depend on much larger equipment and more
expansive infrastructure to meet commercial production demands,
driving up both spatial and utility requirements. As productivity is
tied to fixed campaign and facility structures rather than a more
intensified operating mode, manufacturers may need to commit
substantial infrastructure and labour to generate comparatively
modest output. Also, with advances in cell line engineering and
improvements in titre in the cell culture process, the previously
designed facilities for the fed-batch process (both upstream
and downstream) may pose a challenge to handle the increased
protein load on the downstream side. This can keep cost of goods
high, particularly for biologics that already demand expensive raw
materials and specialised analytics.

The limitations of fed-batch systems are particularly
pronounced for biosimilars. Their promise is not only scientific
equivalence, but broader patient access. If manufacturing
remains expensive, the ability of biosimilars to expand treatment
access is constrained from the outset.

Continuous Bioprocessing for Cost Advantage

An alternative approach is to change production economics
earlier in the process development and facility design (with more
flexibility and a modular approach) rather than trying to address
affordability later through pricing pressure alone. Continuous
bioprocessing, particularly fully connected continuous
manufacturing, offers that possibility. In this model, upstream
cultivation, harvest, purification and process monitoring are
designed as an integrated process flow rather than a series
of isolated steps. Intensified perfusion can sustain high cell
densities and productivity, while technologies such as alternate
tangential flow support stable cell retention and media exchange.
On a seamlessly connected downstream side, automated
multi-column chromatography can maintain a continuous
purification rhythm better aligned with upstream output. When
these elements are properly connected, the process is both faster
and more cost-efficient.

Fully connected continuous manufacturing platforms have
shown the potential to reduce processing costs by roughly
40-50%1 relative to conventional fed-batch systems, depending
on molecule and process design. With fewer interruptions and
less manual handling, production can flow more seamlessly from
upstream to downstream. This reduces waste and resources,
ensuring a more cost-efficient process than that of conventional
batch-based systems. Fully connected continuous manufacturing
platforms build affordability into the system itself.

This is especially important for biosimilars because their
access mission is inseparable from manufacturing efficiency.
Biosimilars do not create value only by entering a therapeutic
class; they create value by helping health systems and patients
sustain treatment. If cost of goods remains too high, there is
limited potential to expand access. Continuous bioprocessing,
however, makes lower-cost supply more achievable without
requiring lower standards of quality.

Itis also important to distinguish truly integrated continuous
manufacturing from more limited versions of "continuous"
production. In practice, some operations may use perfusion
upstream while retaining batch-wise or manual handoffs in
clarification, purification, viral inactivation or quality oversight.
These hybrid systems can deliver improvements, but they often
preserve the bottlenecks that constrain overall performance.
Instead, fully connected continuous manufacturing links the
major operations into a coordinated, synchronised, end-to-
end process with real-time monitoring and tighter control over
variability. It is this integration which provides access to the
larger economic and operational benefits.
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Improving Global Access

Beyond cost reduction, this model opens a strategic possibility
that has implications for global access and smaller manufacturing
footprints. If biologics can be produced in compact, scalable
facilities with lower infrastructure demands, manufacturing can
become more geographically distributed. That could support
regional supply resilience, reduce dependence on a small number
of centralised mega-sites and give governments, institutions and
biopharmaceutical companies greater autonomy in how essential
therapies are supplied. For countries seeking to strengthen local
manufacturing capacity without replicating the capital intensity
of legacy biologics plants (which are usually bigger and capex
cost intensive), this may prove especially important.

The Biosimilar Proving Ground

The organisations most capable of applying continuous
bioprocessing effectively are often those formed by biosimilar
development. Working on biosimilars compels a deeper
command of complex biologics and creates an organisational
discipline that becomes stronger with each programme
completed. Every molecule teaches something, for example,
how subtle glycan variation affects comparability strategy, how
purification choices influence product quality attributes, how
scale-up can introduce new risks, how analytical packages must
be constructed for regulators, how facilities must be built more

flexibly to accommodate advances in technologies expected over
time and how manufacturing consistency must be demonstrated
over time.

As novel biologics become more complex, developers
increasingly need partners who understand how to build robust
processes under regulatory scrutiny, not just how to execute a
tech transfer. Experience with biosimilars can therefore translate
directly into stronger development pathways for innovative
biologics. An organisation that has experience managing facility
design, scalability, comparability, characterisation and global
filing expectations is often better prepared to anticipate the
risks and controls required for new molecules. The value lies not
simply in operating equipment, but in knowing how to develop a
manufacturable product that can stand up to the highest quality
and regulatory standards.

This helps explain why relatively few organisations can
credibly combine advanced continuous manufacturing with
deep biosimilars experience. Much of the global contract
manufacturing sector is still built around legacy stainless-steel
fed-batch infrastructure and operating models optimised for that
environment. Moving to continuous systems involves far more
than replacing equipment; organisations are required to rethink
how the process is designed, controlled, sustained and supported
within a regulated manufacturing environment.

Conclusion

The biologics affordability challenge should no longer be framed
only as a market-access problem. It is a manufacturing problem,
as well as a development problem. Biosimilars showed that
scientific replication and regulatory approval are achievable at
scale. The next task is to ensure that the way these medicines
are produced is aligned with the access goals they were meant
to serve. Fully connected continuous manufacturing offers one
of the clearest routes toward that future, offering lower cost of
goods and stronger process consistency. If that model continues
to mature, its impact could extend well beyond any single market.
The future of biosimilars may therefore depend not only on
better molecules or sharper pricing, but on better manufacturing
processes.
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