The New Technologies Shaping Aseptic Processing

Techniques

Introduction

The technology used in aseptic
processing has seen continuous
improvement and innovation in recent
years. For many manufacturers, the
need for a robust containment strategy
is becoming increasingly multifaceted
as they are required to work with
small-batch novel therapies. The
industry is now seeing more stringent
regulatory requirements around sterile
manufacturing coming into play, with
renewed emphasis on assurance and
controls, including leveraging the best
available technologies and conducting
thorough, science-based risk
assessments of processes'. Aseptic
processes involve hazards that must
be properly controlled to avoid
consequences to patient safety;
in response to this, the industry is
seeing significant developments in
technology to prevent contamination
and ensure product sterility.

Aseptic Processing Technology
Market Landscape

As it stands, the global advanced
aseptic processing equipment market
is set to reach a CAGR of 3.8% between
2017 and 20242, This can be attributed
to the evolving requirements of sterile
product manufacturing, and the move
by containment technology experts
to further innovate to ensure these
requirements are met.

There is growing industry
awareness around the potential for
contamination in manufacturing
environments, including the risk of
batch, and potentially sole patient
sample loss if a product is contami
nated.

There are currently stringent
regulations in place for aseptic
processing procedures. For example,
GMP guidelines require cleanroom
areas for the manufacture of sterile
products to be classified according
to the required characteristics of the
environment. These environments
must meet rigorous classifications in
accordance with 1SO14644 in order to
be categorised as grade A, B, C or D.
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In addition to the developing
regulatory landscape, drugs that are
targeted to meet the specific needs of
a small group of patients are becoming
increasingly popular. This creates the
need for an increased amount of small
batch products. In the production
of sterile goods, equipment must
be cleaned, decontaminated and
sterilised between batches to prevent
contamination of the following batch.
This has the potential to delay the
manufacturer’s start-up and shut-down
process if not handled correctly.

Current Cleanroom Technologies

If not managed correctly, sterile
manufacturing environments are
open to many sources of potential
contamination, which are potential
hazards during the manufacture
of sterile drugs. If microorganisms,
particles or endotoxins enter the
working area, patient safety could
ultimately be put at risk. Operators
are one of the main sources of
contaminants in the cleanroom
environment, simply due to the many
microbes and bacteria carried by the
average human.

In addition to humans, potential
sources of contamination include the
raw materials used, the environment
and equipment. The need to ensure
the safe and sterile transfer of APIs and
formulation ingredients during aseptic
processing has driven the development
of multiple technologies, such as
isolators. Isolators can be employed in
cleanroom environments to minimise
the risks from contaminants by
providing an airtight barrier around the
aseptic processing line.

Isolators were first used for aseptic
filling of drug product in the mid to
late 1980s. Operators access the
enclosure using gloves and half-suits
to perform interventions, which
allows for complete separation of
operator and product. Current isolator
design incorporates unidirectional
airflow into the chambers and can
provide a specific environment such

as humidity, oxygen, temperature or
positive or negative pressure.®

Restricted access barrier systems
(RABS) are also commonly used in
sterile manufacturing environments.
There are several elements that must
be in place to have a fully functioning
RABS. These include: properly designed
equipment; management oversight; a
quality system; proper surrounding
room design to maintain ISO 5 in the
critical zone; gowning practice; training;
initial high-level disinfection with
sporicidal agent and standard operating
procedures (SOPs) for rare interventions
including disinfection, appropriate line
clearance and the documentation of
the event.*

This technology has seen wider use
in recent years, as it can offer operators
the opportunity to interact with the
products as necessary while still
providing a barrier between workers
and processing lines, thus reducing
contamination risks. In addition,
RABS incorporates high-efficiency
particulate air (HEPA) filtered airflow,
which can significantly reduce the
“probability of a non-sterile unit”
(PNSU). RABS technology has been
found to yield similar PNSU data to the
use of isolator technology, and it can
also create operational flexibility as
RABS can be opened to allow process
intervention while isolators must
remain closed during operation.

Challenges of Current Technologies
While both isolators and RABS are
highly beneficial to ensuring product
sterility, both technologies also
have their disadvantages. It can be
difficult to transfer materials in and
out of the chamber when isolators
are used, meaning a docking isolator
may need to be coupled and the
interior may need to be sterilised
before materials are transferred.
Moreover, isolators have much
slower start-up times in comparison
to RABS, where product changeovers
are often much more efficient and
easier to manage.
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RABS, however, provide lower integrity chambers,
meaning the closed solution provided is less robust than
that of isolators. Additionally, RABS generally rely on
manual cleaning processes, unlike isolators which can be
decontaminated through an automated process, allowing
for high-level bio-decontamination. The cleaning process
for a RABS system is more complicated than in a traditional
sterile area. This is because all product or process contact
parts within a RABS are sterilised or steamed-in-place
(SIP) prior to use and if doors are opened, cleaning and line
clearance must occur per procedures. In addition, glove
handling and assembly at the glove ports in RABS are more
complicated procedures because of sterility requirements
and the need to continuously test glove integrity, adding
additional steps to the process.

These disadvantages pose significant challenges for the
industry, especially as the demand for aseptic processing
continues to grow. Because of this, pharmaceutical
manufacturers are looking to new technologies to lower
costs, improve efficiencies, and reduce the risk of costly
and potentially dangerous product contamination. In many
cases, these technologies work alongside isolators and
RABS set-ups, allowing firms to integrate them into their
aseptic processing lines rather than investing a significant
amount of money into overhauling their processes.

The Prevalence of New Technologies

The industry is increasingly implementing single-use
technologies and systems in response to these challenges.
Disposable technologies are being widely embraced
by the industry thanks to the boost in efficiency and
the ease of use that disposable parts can provide. For
example, split butterfly valves (SBVs) provide containment
when transferring product from one machine or vessel
to another and minimise the levels of dust emitted
to exterior surfaces and the surrounding environment
before, during and after transfer.

Made up of an active half and passive half, SBV
technology enables a product to be transferred from one
container, process vessel, isolator or RABS to another
without compromising sterility. Many manufacturers
are finding that an SBV approach can provide a more
practical option in achieving assurance of product sterility,
as an alternative to more traditional barrier techniques.
SBV technology also decreases reliance on cleanroom
environments and can offer increased sterility assurance
and improved ergonomics.

In use, the active half of the SBV will be attached to
the receiving vessel, with the passive half attached to the
discharging drug container or flexible bag. A single plate
is created when the two halves of the disc are brought
together. This allows product to flow on the interior
surface of each half. When the passive and active halves
are detached, the external face remains clean and can be
safely exposed to the process environment.

Additionally, SBVs can allow decontamination to take
place in a closed environment, as an opening is created
between the discs when the valve is sealed, enabling a

www.ipimediaworld.com

Smarter
Thinkin

We are disruptive innovators

and pioneers of sustainable
insulated packaging. We dare
to do things differently, to do
things better.

O{UU[]LE[]UL

+44 (0)1785 262030
woolcool.com #letsboxclever

nnnnnn



decontaminating gas to be flushed
through. Chemical indicators are then
used to validate the process and
confirm full coverage of the enclosure
is attained, followed by biological
indicators to ensure a 6-log reduction
(which is equivalent to a 99.9999%
reduction in bacterial spores) has been
successfully accomplished.

SBVs now exist with a disposable
passive half of the valve, known as
a single use passive (SUP). This is
designed so that it can be opened
once docked with the active unit. This
technology forms a complete hybrid
system and ensures that new single use
products are compatible with existing
SBV systems in the field. Because these
products are disposable, this eliminates
the need for cleaning and sterilising the
passive half of the system and allows
for increased productivity.

Broadly, single-use equipment
can avoid high water and energy
consumption as cleaning processes
and the need for copious amounts of
water for injection are circumvented.
Steam sterilisation is replaced by
pre-sterilisation of equipment;
removing clean-in-place processes can
allow firms to create an aseptic system
that is more closed, which reduces
contamination risks.

As well as single-use technologies,
new smart technologies are expected
to flourish given the importance of
ensuring sterility during drug product
manufacturing. For example, firms can
provide operators with vital equipment
performance data through installing
wireless monitoring technology like the
VERIFI SMART monitoring solution onto
an SBV. This can provide maintenance,
health and safety and compliance teams
with the necessary information to be
able to make informed decisions to
proactively manage their maintenance
programmes.

Pharmaceutical companies are
also utilising multiple manufacturing
locations — often, the development,
manufacturing and packaging of
products is wholly outsourced. As
more drug products are moved
between facilities, transportation
between countries is often involved.
Manufacturers are now looking to
technologies that ensure the integrity

of sensitive products while in transit,
as currently this is often met with
solutions such as fibre or plastic drums
with flexible liners. This often poses
substantial challenges when it comes
to filling, sealing, handling and emptying
these packages.

Utilising the SUP approach, the
industry can now provide a method
of contained powder transfer within
facility A (drug supply) and can also be
used as a product’s primary packaging
and container closure for transportation
to facility B (drug product formulation).
In fact, this package can be used as a
common method of transfer into the
process line in facility B, saving on the
additional risk and time-consuming
task of sub dispensing on site.

Final Thought

Advances in the industry have seen
companies pushing to innovate to
ensure their offerings are competitive
while remaining compliant with
regulations. While current technologies
like isolators and RABS can offer
substantial benefits, there are still
improvements to be made.

Sterile products require specific
manufacturing and handling processes
to ensure sterility, with patients
potentially at risk if these requirements
are not met. We are seeing an influx
of innovative new technologies such
as disposable single-use technologies,
multi-location solutions, and smart
technologies in response to this.
Manufacturers are continuing to
implement these new technologies
due to the benefits they offer, with
reduced costs and downtime key
elements of this offering, and it’s
likely that this will continue as sterile
products increasingly form a major part
of the drug development pipeline and
regulations.
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