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From biologics and biosimilars to cell and gene therapies, scalable single-use platforms are helping manufacturers
accelerate commercial production while strengthening quality, flexibility and regulatory compliance.

Asia's biopharmaceutical manufacturing sector is entering a new phase of growth, driven by expanding biologics
pipelines, cell and gene therapies, and increasing commercial production capacity. As manufacturers seek greater flexibility,
faster deployment and regulatory readiness, single-use bioreactor technologies are emerging as a critical enabler of modern
bioprocessing. In this interview, Abhishek Mule, Ph.D., Senior In-Field Application Specialist, Eppendorf APC, discusses
the trends reshaping biomanufacturing across the region, the importance of scalable and standardised platforms such as
BioBLU HNQ, and how next-generation bioprocessing solutions are helping companies move confidently from research to
GMP manufacturing while maintaining quality, data integrity and operational efficiency.

Asia's biopharmaceutical manufacturing landscape is expanding rapidly, with growing demand for flexible and
scalable production infrastructure. What are the key trends currently shaping the adoption of single-use bioreactors
across the region, particularly as companies move from process development towards clinical and commercial
manufacturing?

Moving from bench-scale process development into GMP clinical and commercial manufacturing across Asia's fast-growing
biopharma hubs — South Korea, China, and India especially — brings its own set of operational and bioprocessing trade-offs.
Having watched this transition unfold across the region, a handful of trends stand out to me:

Many small, not one big Commercial production is moving away from single, giant 10,000 L stainless-steel
fermenters. Instead, companies are running several smaller single-use bioreactors — around 2,000–5,000 L each — in
parallel. This shift isn't just about lower upfront cost and a smaller facility footprint. It also builds in redundancy: if one
batch gets contaminated, it doesn't put the entire production run at risk.
Process intensification through N-1 perfusion. To push volumetric productivity further, facilities are pairing high-
density cell-retention devices (ATF/TFF) with single-use seed trains. Inoculating the production SUB at seed densities
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above 10×10â•¶ cells/mL shaves 3–5 days off the main-stage run, which adds up to a meaningful gain in annual batch
throughput.
Hybrid upstream/downstream facilities. Greenfield sites tend to go fully single-use, but many established regional
players still favour a hybrid layout: SUBs upstream to eliminate CIP/SIP validation and cut turnaround to a matter of
hours, while stainless-steel infrastructure remains downstream, where consumable costs would otherwise climb
quickly.
Single-use PAT and automation. Scaling up demands that recipes transfer cleanly into site-wide Distributed Control
Systems. That is driving uptake of non-invasive optical pH/DO sensors, single-use capacitance sensors for viable cell
density, and inline Raman spectroscopy — giving real-time metabolite data without the contamination risk that comes
with manual sampling.
De-risking the supply chain. Vendor lock-in remains a genuine commercial concern. Biomanufacturers are pushing
for film standardisation, universal single-use connectors, and dual-sourcing strategies, which in turn is prompting
suppliers to localise cleanroom assembly and inventory hubs across Asia.

One of the persistent challenges in bioprocessing is maintaining process consistency while moving across different
development and manufacturing scales. How is the industry addressing this scale-up challenge, and what role can
platforms such as the BioBLU HNQ play in creating a more seamless pathway from R&D to commercial production?

HNQ stands for Harmonized for Next-Generation Quality, and it reflects a fairly simple idea: every BioBLU HNQ product ships
with a harmonised set of certificates and validation guide documentation, rather than leaving customers to assemble a quality
package from scratch. In practice, that consistency is what actually saves time during equipment qualification and process
validation.

Suitable for clinical and commercial manufacturing: each BioBLU HNQ single-use bioreactor comes with a lot-specific
validation guide, an irradiation certificate, and a sterility and endotoxin test report, bundled together with the bioprocess
controllers, SCADA software, and services needed to keep the overall system aligned with GMP requirements.



Eppendorf BioBLU benefits:

Contamination control. Closed systems paired with non-invasive sensor technology reduce contamination risk.
Scalability. A 400-fold working volume range, from 65 mL up to 40 L, on a single platform philosophy.
Mechanical robustness. A rigid-wall design that eliminates the folds and tears that can occur during unpacking and
installation.
Fast, simple setup. Shorter development timelines and lower operating costs, without a steep learning curve.
Proven design. The scalability of a stirred-tank format, validated across use cases.
Lighter qualification burden. Reduced cleaning- and sterilisation-related qualification effort.
Application-specific variants. Configurations built for adherent or aggregate cell cultures.



Cell and gene therapies are creating fundamentally different manufacturing requirements, particularly around
contamination control, smaller batch sizes and sensitive cell cultures. How are these emerging modalities changing
the design expectations for the next generation of single-use bioreactor systems?

Cell and gene therapy (CGT) manufacturing turns a lot of conventional bioprocessing logic on its head. Instead of prioritising
massive scale-up, the emphasis shifts to high-containment, micro-scale precision for shear-sensitive primary cells and high-
titre viral vectors. Next-generation single-use bioreactor (SUB) designs are responding on several fronts:

Low-shear hydrodynamics. Fragile autologous therapies are typically processed in sub-10 L volumes, while
allogeneic and viral vector runs operate in the 10–200 L range. To protect cell integrity, modern SUBs use broad-
turndown conical vessels, low-RPM, large-diameter pitched impellers, vibromixing, and rocking-motion beds with multi-
axis tilt control for gentle, non-sparged aeration.
Fully closed fluidic loops. Because CGT products cannot undergo terminal sterile filtration, systems rely on end-to-
end gamma-irradiated single-use manifolds, pre-welded genderless sterile connectors, and hydrophobic exhaust vent
filters — maintaining total containment and removing the need for biosafety-cabinet transfer steps.
Non-destructive PAT. Daily sampling from already low-volume runs can eat into total yield. Next-generation vessels
instead use patch-based optical pH/DO sensors alongside non-invasive capacitance sensors and inline Raman
spectroscopy to track viable cell density and metabolite levels continuously, without fluid loss or added contamination
risk.
High-density parallel architecture. Autologous manufacturing is essentially “scale-out” by nature, with every patient
representing a unique batch. That has pushed facilities toward modular, multiplexed bioreactor banks that let a single-
controller DCS track dozens of independent, isolated cultures at once.
Fixed-bed and microcarrier optimisation. For adherent viral vector production such as AAV and lentivirus, SUB
designs are increasingly built around packed-bed matrices or dedicated microcarrier perfusion loops, with automated
in-situ cell detachment and harvest protocols.

As single-use technologies move deeper into regulated commercial manufacturing, validation, documentation and
data integrity are becoming as important as bioreactor performance itself. How is Eppendorf addressing these
requirements through the BioBLU HNQ ecosystem and its integration with bioprocess control and software
platforms?

Eppendorf has been a pioneer in single-use technology, and keeping pace with the regulatory standards that agencies
continue to refine over time is built into how we design every system. Our bioprocess controllers run on DASware control plus



SCADA software, developed for compatibility with 21 CFR Part 11 and EU GMP Annex 11.

Dasware Control Plus benefits at a glance:

User authentication and access control. Aligns with regulatory expectations to prevent unauthorised access and
protect data integrity.
Electronic records. Every critical action is tracked in an audit trail, giving a full view of data integrity and compliance
history.
Electronic signatures. Support the authenticity and reliability of critical documentation across bioprocessing
operations.
Efficient data management. Human- and system-readable data can be retrieved and stored while meeting rigorous
data integrity standards.

Asian biomanufacturers range from emerging biotech companies building their first processes to established
organisations expanding commercial capacity. How does Eppendorf see the balance between standardisation and
flexibility evolving, and how can a scalable single-use platform support manufacturers at different stages of
maturity?

Asian biomanufacturers sit at very different points in their growth journeys. Some are building their first process with lean
teams and tight timelines; others are expanding established commercial operations and chasing greater efficiency at scale. In
that environment, the conversation is no longer about choosing between standardisation and flexibility — it is about finding the
right balance of both.

Standardisation brings structure. It simplifies training, improves reproducibility, supports smoother tech transfer, and creates a
more reliable path from process development into manufacturing. That consistency becomes especially valuable as
organisations grow and operations get more complex.

Flexibility, at the same time, remains essential. Different companies have different products, facility footprints, regulatory
strategies, and capacity goals. A scalable single-use platform can support that diversity by giving manufacturers a consistent
technical foundation while still leaving room to adapt as needs change.

Eppendorf approaches this balance by combining standardisation with built-in flexibility. Platforms such as the BioFlo 320 Plus
are designed to cover a wide working volume range, from around 420 mL up to 40 L, giving biomanufacturers room to move
from early process development to larger-scale operations on a familiar system — which in turn lets teams scale with more
confidence while maintaining process continuity.

Eppendorf also supports flexibility through system adaptability. The same parent platform can be configured for either glass or
single-use vessels, making it easier for manufacturers to choose the setup that best fits their process, budget, and stage of
growth. Beyond operational flexibility, that adaptability also makes capital investment decisions more practical — a real
advantage for companies that want to grow without locking themselves into one rigid approach.

For earlier-stage companies, this means building robust processes without investing in heavily customised infrastructure from
day one. For more mature organisations, it creates a practical route to add capacity and scale up while maintaining process
continuity across stages.

In my view, the platforms that hold up best over time are the ones that combine standardisation with just enough flexibility to
support growth, reduce risk during scale-up, and let manufacturers evolve with confidence.

Looking ahead over the next three to five years, where do you see the biggest opportunities for single-use
bioprocessing in Asia, and what will ultimately determine whether these technologies become a mainstream
foundation for commercial biologics and advanced therapy manufacturing?

Over the next three to five years, I expect the biggest opportunity for single-use bioprocessing in Asia to be helping
manufacturers scale faster without adding unnecessary complexity. The region is seeing strong momentum across biologics,
biosimilars, vaccines, and advanced therapies, and many companies need manufacturing solutions that are quicker to deploy,
easier to operate, and flexible enough to grow with demand.

Single-use systems are well positioned for that. They reduce facility turnaround time, lower cleaning and validation demands,
and give manufacturers more agility when moving from process development into clinical and commercial production. That is
especially valuable in Asia, where the market spans both emerging biotech companies building their first manufacturing
capabilities and larger organisations expanding regional or global supply.



For advanced therapies, the opportunity is even more significant, since these processes often call for smaller batches, high
adaptability, and faster changeovers — exactly the operating model single-use technologies support well.

What will ultimately decide whether single-use becomes a true mainstream foundation is not the technology alone, but the
confidence manufacturers have in using it at scale. That confidence will come from proven scalability, reliable supply,
regulatory alignment, robust data integrity, and the ability to integrate into existing manufacturing strategies without disruption.

Adoption, in other words, will accelerate once manufacturers see single-use not just as a convenient option for development,
but as a dependable long-term platform for commercial production. The companies that succeed will be the ones that combine
flexibility, standardisation, and process confidence in a way that supports both growth and quality.

 


