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Building Quality into Biopharmaceutical Processes

The Impact of GMP Annex 1 Revisions on Sterile Biologics Manufacturing

The biopharmaceutical industry is experiencing a drive towards bio-

logic products due to their promise as treatments for chronic dis-

eases. This is reflected in the biologics market, which was valued at

$382 billion in 2022 and is expected to grow rapidly with a compound
annual growth rate (CAGR) of 9.1% to reach $893 billion by 2032.

Due to their sensitivity, biologic prod-
ucts can degrade or lose their activity
when passing through the harsh con-
ditions of the gastrointestinal system
if administered orally. As such, most
biologics are formulated to be admin-
istered by direct injection into the body.
To ensure safety and quality, biologics
must therefore be sterile.

Good manufacturing practice (GMP)
regulations define product standards
through strict regulations, which
become even more stringent when
dealing with sterile materials. Biologic
products must be formed aseptically
or terminally sterilized for quality and
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safety purposes. The GMP guidelines
set out strict rules spanning all com-
ponents of production, from materials
and equipment used, to cleaning tech-
niques and validation. Recently, as a
result of the advances in technology
used for aseptic processing, Annex 1 of
the GMP guidelines has been revised,
re-evaluating how the biopharma
industry approaches sterile manufac-
ture. The modifications brought about
by Annex 1 revisions aim to guarantee
that product quality is built into the
production process while ensuring staff
safety through efficient training, risk
assessments and procedures.
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Overcoming Quality and
Safety Challenges

Biologic manufacturing is complex,
comprising several different processes
and transfers throughout production.
Incorporating sterility into manufac-
ture adds further complication, with
additional considerations required to
protect the material from potential
contamination. The presence of any
contaminants in a sample —from envi-
ronmental particulates to bioburden—
poses a significant risk to the recipient.
A significant risk occurs when trans-
ferring a product between subsequent
stages of production, with exposure to
the outside environment much more
likely. Cross-contamination risk can
still be present despite the use of val-
idated cleaning procedures.

Numerous stringent regulatory
requirements must be adhered to when
producing a drug for human use as
defined by the GMP guidelines. These
regulations ensure that all products
meet the required quality and safety
standards, and that manufacturing
remains consistent between batches.
Revision of GMP guidelines assures
that the highest possible standards
are maintained, as is the case for the
newly modified Annex 1.

Annex 1 Dictates
Quality and Safety

Quality risk management (QRM) is
embedded throughout Annex 1 to sig-
nificantly reduce the risk of microbial
and particulate contamination in the
final product. Enforced from August
2023, changes to Annex 1 demand a
manufacturer’s pharmaceutical quality
system (PQS) to be integrated into pro-
duction, outlining effective risk man-
agement strategy steps—to reduce
contamination risks to personnel—
as well as equipment and procedure
training to build quality into the pro-
cess.

In addition, a contamination control
strategy (CCS) must be introduced for
every sterile processing line. This liv-
ing document should be continuously
revised to identify any potential vul-
nerabilities throughout manufacture
where containment breaches may
occur. The risk will then be minimized
through the introduction of preventa-
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tive measures.

Revision of Annex1 aims to
decrease microbial and particulate
contamination risks within a batch.
Single-use technology (SUT) is one
strategy to reduce exposure and con-
tamination risks. Although associated
risks to integrity of products such as
extractables and leachables must be
addressed as part of the CCS, using
SUT can be an effective way of instill-
ing sterility.

Leveraging SUT for
Quality and Safety

With the largest risk to sterility in
aseptic processing occurring during
product transfer between processing
lines or equipment, the biopharma-
ceutical industry is harnessing SUT
such as split butterfly valves (SBVs)
and chargebags. SUT forms a barrier
between the product and the outside
environment and can be used to store,
transfer and handle products without
exposure, significantly reducing the
risk of contamination.

SBVs are used to seamlessly trans-
fer powdered materials throughout the
production line. Resulting in a closed
filling line, SBVs significantly reduce
the risk of exposure during product
transfer. When they are harnessed
in combination with chargebags, the
product can be stored or packaged in
the container until it is needed for sub-
sequent processing steps.

These SUTs can be integrated into
current operations and help manufac-
turers meet the sterility requirements
defined by Annex 1, significantly min-
imizing exposure and contamination
risks to meet safety regulations. Qual-
ity assurance is also built into the pro-
cess, removing the need for cleaning
methods or validation when using
SUTs. Each piece is replaced after use,
which significantly reduces the risk



of cross-contamination or bioburden
within a drug compound.

As demand for biologics continues
to increase, changes in manufactur-
ing capacity will follow. Traditionally
used for small batch manufacturing,
SUT will continue to evolve, increasing
its ability to handle larger drug prod-
uct capacities. Customer-driven inno-
vation in the SUT space is transforming
the sector. By harnessing SUTs’ flexi-
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bility, tailored solutions can be formed,
meeting the needs of the customer and
addressing changing demands in the
biopharmaceutical industry.

Biomanufacturing Needs
Quality by Design

Manufacturing drug products that
meet defined safety and quality stan-
dards is essential. As the industry
adapts to the revised GMP Annex 1, a
quality-by-design methodology for ster-
ile products is being built into aseptic
processing.

To further mitigate contamina-
tion and exposure risks, the industry
is moving towards SUT. These flexible
systems protect drug products from
the outside environment, allowing for
effective product storage and transfer
between processing lines, and integrat-
ing sterility into manufacture.

A specialist supplier that has exper-
tise in providing high-performance
SUTs can aid in navigating the chang-
ing regulatory landscape, tailoring sin-
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References to this article can be
requested from the authors.

Olon Group is a global leader in the development
and production of active pharmaceutical ingredients
(APIs) for CDMO and generic markets, integrating
chemical synthesis and biological processes while
always embracing the highest international safety,
quality, and environmental standards.

With one of the longest track records of the APl industry,
having deep development expertise and a broad set of advanced
technologies, we are the partner of choice which enables

our client’s molecules to enter the market successfully.

Olon has a global network of 11 manufacturing sites and 7

R&D centers across the globe. Thanks to our 2,300 employees,
including 300 highly experienced and qualified R&D experts,
we represent a highly innovative and reliable partner.

At Olon, expertise and competent flexibility throughout

the organization help build successful outcomes

for our clients in custom chemical synthesis and microbial
fermentation, while always maintaining the highest levels
of safety, quality, and environmental compliance.

| Follow us on: @ Olon Spa

Discover more: www.olonspa.com
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