Single-Use in Biotech —
Addressing Opportunities
and Challenges




Over the past decade, the growth and adoption of single-use
technologies in biomanufacturing has been steep and sustained.
What began primarily with single use bioreactors has expanded
to include single-use components from early upstream process-
es through downstream and into commercial manufacturing. As
of 2018, single-use systems were being used for about 85% of
preclinical and clinical biomanufacturing and are increasingly
being incorporated into commercial manufacturing’. The benefits
of single-use technologies have been well documented and
include risk mitigation, increased efficiency, reduced personnel
requirements, less validation time, and customizable solutions.
The technology has also been found to reduce utility and water
costs for cleaning and sterilization, as well as lower batch
changeover time. This is particularly important for facilities that
run smaller manufacturing lots, with several different products or
are looking to maximize facility flexibility.

Single-use Bioprocessing Market

As the benefits of single-use have become clear and adoption
has increased, the market has seen significant growth. The
global single-use market was valued at USD 15.8 billion in 2020
and is expected to expand at a compound annual growth rate
(CAGR) of 16.0% from 2021 to 20282.

Growth of new therapeutic modalities, such as cell and gene
therapy and antibody drug conjugates are increasing demand for
single-use solutions. This has also led suppliers to launch new
single-use products to meet the specific needs of these modal-
ities. Thereby driving the expansion of single-use products and
growth of the market.

There has also been a desire by end users to achieve end-to-
end single-use solutions, thus driving suppliers to create both
upstream and downstream single-use products to address
each step of the biomanufacturing process. Single-use simple
and peripheral products, including filters, tubing, transfer
systems and connectors accounted for the largest revenue
share, 49.0%, in 20202.

While single-use products for the upstream workflow segment
represented 57.0% of the revenue share in 2020, suppliers are
advancing implementation in downstream with more recent
introductions of pre-packed chromatography columns, filtration
devices, pumps, heat exchangers, etc.2.

Overall end users have been moving toward manufacturing
solutions that are adaptable to demand fluctuations, have lower
capital cost investment, are at smaller scale and can be dupli-
cated for localized manufacturing.

Effect of Covid-19 Pandemic on Single-use
Technologies

Like most industries, the Covid-19 pandemic impacted bioman-
ufacturing with both positive and negative effects. While some
industries struggled with lower demand for products, during the
pandemic, biopharma had the opposite experience with demand
for new therapeutics for Covid-19 vaccines and treatments surg-
ing. Positive outcomes were that the biopharmaceutical industry
delivered highly effective Covid-19 vaccines in record time and
mRNA technology was proven successful and safe, thereby
opening the door for its use against other viruses and in other
applications, including oncology and gene therapy. Treatments
for Covid-19 infection were also approved with several others in
the pipeline. All this was achieved while still maintaining produc-
tion of approved medicines for patients.

There have been negative impacts as well, including in the near
term, the prioritization of pandemic related therapeutics over
non-pandemic related. The impact of pandemic prioritization of
resources including supplies, manufacturing capacity and staff
is not yet fully understood, but may delay therapeutics for other
non-covid illnesses. Another near-term impact has been supply
chain shortages with a sharp increase in demand for bioprocess-
ing supplies related to Covid-related therapeutics in addition

to existing resources being prioritized for pandemic related
projects. In the long-term investment by both nonprofit organiza-
tions and governments as well as investors has led to an influx in
funding that will support investment in increased manufacturing
capacity, R&D pipelines, supplier product innovation, etc.

Specifically related to single-use technologies, demand for
single-use process solutions and facilities increased signifi-
cantly during the pandemic, due to the speed, flexibility, and
lower capital investment that single-use provides. Due to the
increase in single-use product demand, end users and suppliers
are concerned about ongoing and future shortages, in addi-

tion there is already a worldwide shortage of some of the key
high-purity polymers causing increased lead times3. In a recent
survey conducted by BioPlan Associates, shortage of single-use
systems and other supply issues were a top concern in biopro-
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cessing post Covid-19, with 75% of biopharma respondents and
70% of supplier respondents listing it3. It has been reported that
end users are currently facing long delivery times for both single-
use equipment and consumables. Often vendors can deliver
single-use equipment within a couple of months, but consum-
ables can take up to fourteen months due to required supplier
support for Covid-19 vaccine and therapeutic production4.
Furthermore, many equipment suppliers have single source
supply chains because of their proprietary solutions, which also
impacts the ability to increase supply quickly, as does facility
and workforce constraints®.

Single-use Systems - Opportunities for
Improvement

While the pandemic has created some challenges for single-use
products with respect to supply, some supply issues as well as
other challenges existed prior to the pandemic. Looking forward
there are several areas where the usen and implementation of
single-use systems could be improved.

Strengthening the Supply Chain

Some materials used in the manufacture of single-use technol-
ogies are prone to shortage and were difficult to source even
before the pandemic. The pandemic prioritization of single-use
products exacerbated these shortages and created lengthy
product wait times. Thus, the supply chain needs to be strength-
ened with a focus on secure, readily available supplies and
increased supply redundancy. Coordination between supplier
and customer will be essential to ensure continuous supply of
critical products. Relatively speaking there are not that many
suppliers of much needed single-use products, thus it may
become important to move toward less proprietary and more
open or agnostic processes so that multiple vendors can be
leveraged to provide a solution, thus permitting quicker deliv-
eries*. Customers may seek to avoid a proprietary solution that
creates a single source of supply, especially for consumables.

Liquidyne circumvents supply chain issues by utilizing blanket
orders, which allows the supplier and end-user to understand
product needs for a set period of time, thus permitting procure-
ment of the appropriate supplies upfront.

Custom Fit for Purpose Solutions

Along the same line, collaboration between suppliers and end
users for single-use processes will become increasingly import-
ant as suppliers will need to work with customers upfront to
understand issues and concerns as well as their short-term and
long-term vision. This will include ensuring that the process and
required single-use components and consumables will be avail-
able to meet product demand and account for increases to scale.

One of the major challenges to custom fit for purpose solutions
is technological incompatibility. While all single-use consum-
able products serve a similar purpose, design differences and
differences in material components can complicate prod-

uct selection and validation particularly if components from
multiple suppliers are used in the same single-use system or if
different single-use systems are used at different manufactur-
ing sites in the same organization. Liquidyne has partnered with
Agilitech, a leading single-use solutions provider to aid custom-
ers in designing and implementing state-of-the-art equipment

and bioprocessing systems for biotech research labs through
to full-scale production, along with game-changing bioprocess
engineering and automation services. Through this partnership,
Liquidyne and Agilitech can provide clients with customized
solutions that meet their specific process requirements and
deliver a fit-for-purpose solution.

Market-leading suppliers offer a range of competitive single-
use systems with some flexibility within their platform of
products. However, full flexibility of these products is often
limited: they are flexible in that they are single-use, facilitating
quick and sterile batch changes between production runs, but
the instruments themselves are not always adaptive to unique
process needs and typically do not integrate products and/or
components outside of brand5. There is a need in the industry
for more flexible solutions where products can be interchanged
to some degree as this permits more customized solutions as
well as provides alternatives when supply shortages of one
product occurs. Liquidyne works with a host of suppliers, to
ensure their clients have access to selection of products that fit

best their process.
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Custom Solutions and Collaboration in Practice
Liquidyne takes a unique approach to creating a customized
process for end users. They leverage expertise in unit operations
and quality management to ensure each single-use process is
simplified and meets customers’ exact process needs now and
for the future. They achieve this by beginning with a clear under-
standing of the customers’ process and project prior to creating
the assembly. Their team of process experts work to decipher and
optimize all requirements including timeline and budget. Then the
design team takes this information and produces 2D CAD draw-
ings for collaboration and review. Lastly, single-use technology
parts are acquired for assembly and development of a prototype,
small batch, or production. By having access to a wide range

of supplier options, they can source parts from over 20 different
vendors. This helps to alleviate any supply chain challenges and
permits dual vendor qualification, and they are not limited to the
same supply chain constraints that single vendors are.
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Standardization of Single-use Systems

There are a large variety of single-use products and suppliers.
As a result, suppliers have used different materials and compo-
nents in manufacturing. These differences have created a lack
of standardization which requires that end users that opt for

a combination of products from different suppliers will have a
more challenging and lengthy validation process. In particular, it
makes extractable and leachable studies complex.

Thus, organizations including the Bio-Process Systems Alliance
(BPSA) and the BioPhorum Operations Group (BPOG) are look-
ing at how the industry could introduce a level of standardization
across single-use systems that would ultimately streamline the
supply chain and reduce development times for end users. This
in turn would lower cost and improve product quality. Stan-
dardization would not mean that everyone would use the same
exact equipment with the same design, as flexibility to ensure
the correct process is important. Instead, it is about adopting
common business and technology practices that would stream-
line work for the end user6. Aligning and standardizing means
simplified process validation, reduced inventory requirements,
straightforward training programs, less operator errors and
increased automation options. Supplier and end user collabora-
tion found in BPSA and BPOG, have enabled the development
of important best practice guidelines such as the single-use
user requirement (SUUR) template and the technical diligence
template and the supply chain template, all designed to ease
the burden on end users and align end users and suppliers and
create frameworks from which both can work from”.

Increased Automation

To increase efficiency, reduce error and reduce manual tasks,
automation will need to be incorporated into single-use systems.
Creating solutions based on open architecture control systems
means the systems are not proprietary and can be supported by
the customer’s in-house automation team, which provides custom-
ers the flexibility to go from a standalone control capability to a
distributed control architecture in the future?. In addition, biomanu-
facturing staffing has been stretched very thin, an issue that could
be improved with more automation of routine operations.

Sustainability - Addressing Environmental Impact

The use of single-use technologies does generate plastic
waste. As a result, the impact of single-use (SU) biomanufac-
turing has been examined extensively for its impact on the
environment. In the industry the term “plastic” refers to HMW
organic polymers that can be molded into shape while soft and
then set into a rigid or slightly elastic form8. Currently, most
used materials from SU manufacturing are decontaminated and

commercially landfilled or incinerated8. Many SU suppliers are
actively pursuing the development or implementation of more
sustainable options for manufacturers.

A recent study, “Streamlined life cycle assessment of single
use technologies in biopharmaceutical manufacture,” looked at
the environmental impact of a single use 2000L scale biologi-
cal bulk drug substance manufacturing process®. Notably, the
results showed that the largest contributor to environmental
impact on single use technologies was the electricity required
for plant operation and environmental footprint with respect
to plastic waste was found to be extremely small. Authors
suggest that methods to increase process efficiency, like
process intensification, could reduce plant operation time may
be one of the best strategies for reducing the environmental
impact of biologics manufacturing.

Continued Specialization of Products for Cell and
Gene Therapy Applications

Cell and gene therapy manufacture has been identified as an
area of growth for single-use systems. However, several of
these cell and gene therapy processes still use products that
were created for antibody production or the medical device
field. While new products have been introduced that are fit

for purpose, there is still a shortage of end to end single-use
process solutions particularly ones designed for the appropri-
ate scale. In response, developers have had to patch together
technologies designed for traditional protein biologics or borrow
from the medical device field to create solutions. Since these
technologies were originally designed for a very different type
of workflow, they may not fit the needs of cell and gene therapy
well and this can lead to an inefficient and costly workflow®.

Conclusion

In summary, single-use systems offer many benefits for bioman-
ufacturing over more traditional stainless-steel facilities. These
benefits have increased in demand and as a result supply has
been strained and custom solutions are required to meet custom-
er needs now. Companies that offer end users custom solutions
provide valuable insight in creating systems that address compo-
nent incompatibility, supply chain constraints, and fit for purpose
requirements while at the same time help their customers ensure
that the system can evolve to meet future needs.

Looking forward there are areas of improvement to be addressed
so that single-use systems can continue to deliver the tremen-
dous benefits they offer and can move the industry forward with
highly flexible, efficient, and productive manufacturing systems.
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Liquidyne Process Technologies, Inc. is a leader in single-use
and sanitary process equipment & components for fluid transfer,
measurement, and control. We are dedicated to helping grow-
ing companies keep their fluid transfer process clean, modern,
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