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he rapid rise in production volumes of monoclonal

antibodies (MAbs) and other therapeutic proteins has

renewed the focus on large-scale processing of cell
culture growth media. An essential part of this process is
media sterilization, typically by normal flow filtration. In
large-volume processes, growth media usually are prepared
from one or more dry powdered formulations into a bulk
aqueous solution, which is sterile filtered during transfer to
the bioreactor. The emphasis is on reducing raw material and
related operating costs as well as ensuring complete
elimination of biological contaminants.

Cell culture media vary widely in composition not only to
suit the particular requirements of various cell types, but also
as a result of the evolution toward safer, more consistent, and
easier to process media. Originally, nearly all mammalian cell
culture media contained serum. But its use posed several
serious concerns. The high protein content made protein
isolation and purification difficult as well as costly. Secondly,
serum (typically bovine) presents a risk of biocontamination
with respect to adventitious microbial and viral agents,
including prions associated with bovine spongiform
encephalitis.

To avert those risks, the industry has seen a shift to serum-
free and protein-free media for animal cell cultivation. Serum
and protein substitutes produced as dry granulated powders,
are highly variable in their physical and chemical properties.
As a result, the preparation of culture media will often yield
variable batch-to-batch solution properties that can impact
filterability significantly. The challenge posed to bioprocess
engineers is then one of selecting and sizing a cost-effective
sterile filtration system that will accommodate the largely
uncontrollable changes in media properties from batch to
batch.

SEPARATION GOALS

Cell culture media must be free of harmful contaminants and
adventitious biological agents such as bacteria, fungi, viruses,
and mycoplasma that can not only propagate and destroy the
cell culture, but also find their way into the final product.
Current practice is to sterile filter the media and prevent
bacterial contamination of bioreactors using nominal 0.2-
micron—rated sterilizing grade membrane filters. For media
containing animal sera, a final sterilizing grade 0.1-
micron-rated filter may be used for added protection against
mycoplasma.

CONSIDERATIONS FOR FILTER SELECTION

Sterilizing cell culture media expeditiously is critical to
controlling bioburden and endotoxin levels. The filter selected
must be able to provide high flow rates at typical operating
pressures and consistently high throughput. The combination
of flow rate (flux) and throughput (volume processed per unit
area) determines the filter area required for a given batch
process time.
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Potential interactions between a filter and culture media
should be assessed carefully to ensure no inhibition of cell
growth or protein expression. Tissue cultures are highly
sensitive to growth media composition; hence, the materials
of construction for a sterilizing filter must be proven inert
(adding and removing no trace components through
extraction or adsorption). Cell growth studies, including
binding studies of key media ingredients, should confirm that
sterile filtration has no adverse effects. Filter selection criteria
may also include an evaluation of filter extractables and
chemical compatibility.

FILTER RECOMMENDATIONS
Millipore Express® SHC filters are recommended for
manufacturing engineers and process developers engaged in
scale-up of serum-free tissue culture media preparation for
the production of MAbs, vaccines, and other biologics.
Millipore Express SHC devices meet the selection criteria,
including high throughput, superior flow rates, and maximum
filtration economy (see figure). They have low extractables,
can be validated, and are compatible with a broad range of
process solutions, including acids and bases (pH 1-14). The
highly asymmetric structure of the sterilizing PES grade
membrane, combined with an onboard prefilter membrane,
provides an unsurpassed level of process robustness for
consistent performance. Although variations in culture media
are unavoidable from batch to batch, the high performance of
Millipore Express SHC membranes are reliable for process
completion within operating constraints. Additionally, they
eliminate costly filter change-outs or inflated system designs.
Millipore Express SHC devices are scalable and available in
cartridge and autoclavable, gamma irradiated, or presterilized
disposable capsule devices. For a variety of moderately
plugging to highly fouling solutions such as cell culture
media, Millipore Express SHC filters deliver sterilizing grade
performance with superior economics.
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