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Filtration sterilization and aseptic manufacture

Many drugs and pharmaceutical materials

are damaged both by heat and radiation
and are not suitable for gaseous
sterilization either

drugs containing proteins (for example,
monoclonal antibodies, interferons) and
other Dbiological polymers (such as
polysaccharide- or DNA-vaccines—> the
only sterilization option is to use filtration
to physically remove the contaminating
microorganisms and then manufacture the
product aseptically using sterile
ingredients
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Filtration sterilization and aseptic manufacture

s filters are available for the removal of:

- bacteria

- yeasts and mould spores

- viruses

- and they can even remove pyrogens (endotoxins),

* An advantage afforded by filtration is that the
method physically removes both living and dead
cells from solution and in this respect it differs
from heat and radiation methods where the dead
cells remain in theJ)roduct and possibly contribute
to the pyrogen load.

so filtration is a common means of sterilizin
injections and eye drops as well as air and other
gases.
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Filtration sterilization and aseptic manufacture

* Filtration is not a terminal sterilization process,

» Solutions that are filter sterilized still have to be dispensed
into their containers and the operation being undertaken in a
class A atmosphere

* Media fill test for the same factory filling line that would be
used to fill the product

Slide note:

there is the opportunity for contamination to arise during this process. To confirm
the suitability of the environment for the purpose, sterile products’ manufacturers
are required to undertake process simulations (commonly known as ‘media fills’) in
which the same factory filling line that would be used to fill the product in question
is first tested by dispensing sterile culture medium into, typically, 5000—10 000
sterile containers. These are sealed and incubated, and should, ideally, yield none
showing growth; one positive container would be deemed by the regulatory
authorities to be sufficient to justify an investigation and two would require the
whole process to be repeated. Because filtration is inherently less reliable than
terminal sterilization processes, products sterilized in this way must be subjected to
a test for sterility.
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Filtration sterilization and aseptic manufacture

 Sterilization-grade filters are made of cellulose
derivatives and polymers like PTFE, polycarbonate
and polyethersulfone
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A selection of disposable units that fit onto syringes for sterilizing small
volumes of liquid

* Filters are available F t
having a wide variety ®
of pore sizes, and for
sterilizing purposes
0.2umor 0.22 um
diameter pores are
recommended

 but 0.1 um
membranes are
becoming more
popular.
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Leptospira bacteria attached to the surface of a 0.2 um pore
size filter membrane
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Filtration sterilization and aseptic manufacture

* Filtration is the most convenient method of
sterilizing air and other gases and it is used
to supply air to pharmaceutical
manufacturing suites (‘clean rooms’) and
isolators, surgery rooms and
microbiological safety cabinets
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Capture mechanism of HEPA filter

* The filter media is made up of densely packed fibers.

« Each fiber traps particles in the airstream passing
through the filter by the three physical mechanisms.

Filter
fiber

O —
o

Figure 4. Capture mechanisms for a depth filter
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Capture mechanisms of HEPA filter

« Watch: 3D filtration principles size J s A Cilapudl U

https.//www.youtube.com/watch?v=AuVbcvPcjAw

» Interception— A particle following an imaginary airflow streamline
is intercepted by the fiber because the diameter of the particle is
more than twice the distance from the fiber surface to the
streamline that passes through the center of the particle.

« Impaction- The trajectory of the particle departs from the
imaginary airflow streamline due to its inertia, which is a function of
the particle’s mass and velocity, and the particle impacts the fiber.

» Diffusion- The particle’s trajectory oscillates about the imaginary
airflow streamline in a random manner known as Brownian motion,
which can cause the particle to impact the fiber.

Slide note:

The larger the particle, the greater the role of interception and impaction in capturing
particles, which is a way of saying that these mechanisms are more efficient in capturing
larger particles than smaller ones. Diffusion works in the opposite direction: smaller
particles act more like the gas molecules we associate with Brownian motion, so it is a
more efficient particle capture mechanism for smaller particles.
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Note of the previous slide:

There is no simple method of monitoring the operation of
a filtration sterilizing process as there is with heat and
radiation, although a sudden fall in pressure on the
upstream side of the filter might indicate a fracture of the
filter itself.

All three tests are based on the same physics, the flow of
a gas through a liguid-wetted membrane under applied
gas pressures.

If the recorded pressure is greater than or equal to the
minimum expected bubble point listed above, the filter is
integral. If the recorded pressure is lower than the
minimum bubble point listed above, the filter has failed
the integrity test.
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Test for sterility

the item to be tested and
if, after incubation, there are no signs of growth (turbidity)
the item is deemed to have passed the test.

Tests for sterility have been internationally harmonized

False positive result> many companies, even quite large
ones, do not conduct their own sterility testing but engage
specialist contract laboratories to undertake it on their
behalf.

Slide note:

From a financial perspective, sterility tests and endotoxin tests could be considered to be
more important than many of the other quality-control tests to which a medicine is
subjected because they are undertaken at the very end of the manufacturing process
when all the added value has been built into the product. If a product were to fail a
sterility test it is likely that the batch would be discarded, so it is particularly important
that a sterility test is conducted with all possible care in order to maximize the chances of
it giving the correct answer. Failing and scrapping a batch that is really sterile costs the
money that has been invested in its manufacture, whilst passing a batch that is really
contaminated risks initiating infections in patients who receive the medicine.
Contaminated batches are likely to lead to product recalls, damage to the company
reputation, major scrutiny from regulators and possibly even litigation.
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Sterility tests and endotoxin tests could be
considered to be more important than
many of the other quality-control tests,
WhY? _____—— False positive
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