The Challenges
of Biopharmaceutical
Quality

T

oday more than ever, the quality functions in bio-pharmaceutical
manufacturing are under pressure. And that pressure is unlikely to be
relieved any time soon due to an unprecedented level of regulatory and
political scrutiny (primarily from the U.S. FDA and the EMA) combined
with a global market rife with a multitude of complex quality standards.
It’s a scenario that has quality professionals struggling to embrace new
and more eﬃcient ways of manufacturing while maintaining compliance.
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tance of understanding all the nuances related
to how raw materials can aﬀect product
quality.
In biopharmaceu�cal manufacturing, the

The impact of par�culate ma�er, leaks, or
damage are signiﬁcantly diﬀerent and need a
risk-based strategy commensurate with the
biopharmaceu�cal manufacturing process and
not based on the supplier’s risk of a product
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Give an example of a technological advancement in biomanufacturing that has outpaced the
existing quality regulations/monographs.
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being modernized. Of course, this is not what

medium or in the product contact surfaces of
ﬁlters, single use hoses, and asep�c connec�ons. The cell growth media selec�on is a key
development ac�vity used to iden�fy the media
components that provide the op�mal cell
growth and cell viability performance under
controlled design of experiments. Raw material
variability may occur as a result of changes in
the vendor manufacturing process or variability
in the raw materials used to manufacture those
materials. Even minor changes can have a
profound inﬂuence on the biopharmaceu�cal
manufacturing process as well as the product
proﬁle and poten�ally CQAs. Maximizing the
knowledge of the cri�cal raw materials and
their process impact is paramount in ensuring a
reproducible drug substance.
It’s a similar situa�on when single-use products
are introduced into a biomanufacturing process.
With a stainless-steel facility, you control the

During the development phase when deﬁning
the process for commercialization, additional
quality testing needs to be conducted on raw

qualiﬁca�on, preven�ve maintenance, and

materials that meet compendial monographs.

change controls to ensure the facility is in a

How else do raw materials aﬀect a risk and

state of control. With single-use systems, that

quality assessment?

control has greatly shi�ed to the supplier, and
as such, the risk dynamics have shi�ed from
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improvement to components, and new tes�ng

clients, regulators, or pa�ents want, but it is an
unintended consequence of the global
regulatory framework for biopharmaceu�cals.
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disposi�on earlier in the process than

posi�ons. Prior to a quality document becoming

Explain how quality reviews have evolved

performed previously).

eﬀec�ve, SBL performs a gap assessment and

in recent years.

As a CMO, SBL is subject to numerous global

implements CAPAs (correc�ve and preven�ve

health authority inspec�ons, and the inspectors

ac�ons), if needed, to address iden�ﬁed gaps

have been trained on data-integrity inspec�on

prior to the document becoming eﬀec�ve to

techniques. The Inspectors, almost invariably,

the extent possible.

Since 2015, the global health authori�es (e.g.,
WHO, PIC/S, MHRA, FDA) have issued new
guidances on data governance and data
integrity. Two of the aspects of data integrity
are related to ALCOA (a�ributable, legible,
contemporaneous, original, and accurate) and
e-data/audit trail. The tradi�onal model of
batch-record review involved the executed
batch record being completed as the process
was completed by the operators. Once ﬁnished,
the batch record would be reviewed by the

are now reviewing data in situ in the manufacturing and QC areas and challenging access
controls, data modiﬁca�on/dele�on controls,
and audit trail reviews with a clear understanding of typical system weaknesses.
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With growing biopharmaceutical market,
many companies consider trying to build their

supervisor before being turned over to QA days

own facility to maximize costs. What kind of

later. With the new guidances, paper-based

advice would you oﬀer to them as a quality

batch records are now considered as hybrid;

expert?

that is the batch record is both the paper record
as well as the e-data that is on the equipment.
Therefore, batch record review by Quality
Assurance requires review of e-data (original
data on the equipment) in addi�on to the paper
record prior to release of the batch. Furthermore, the audit trail review is required to
ensure that no issues occurred that were not
recorded in the paper record. This expecta�on
has led to improved quality oversight through
real-�me, on-the-ﬂoor batch-record review.
Doing so not only provides greater assurance of
the accuracy of the batch record’s data, but also
the contemporaneous discovery of issues or
devia�ons that are now iden�ﬁed earlier in the
process and allow for immediate solu�ons to be
implemented prior to the next batch. Now,
there is a quicker batch-record review (i.e.,
oncethe process is completed, the batch record,
e-data, and audit trail have been reviewed by
opera�ons and quality and are available for

I can give you an example of what it takes by
explaining how SBL did it when we broke
ground in 2011 on the ﬁrst of three biopharmaceu�cal manufacturing plants in South Korea.
We used the ASTM E2500 standard to implement design, installa�on, opera�on, and
perfor¬mance qualiﬁca�on ac�vi�es early in
the process. We also leveraged and bolstered
Factory Acceptance Tes�ng (FAT) and Site
Acceptance Tes�ng (SAT) to provide greater
control and oversight earlier in the process and
to minimize any issues or reworks. All of these
measures allowed the facili�es to be cGMP
ready in 25, 35, and 36 months for plants 1,
2,and 3 respec�vely.
It is a daun�ng project, and in order to stay
current with the ever-changing regulatory
landscape, SBL maintains an ac�ve regulatory
monitoring program to review and provide
feedback on health authority dra� guidances,
regula�ons, pharmacopeias, and industry
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