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G

ene therapies offer an unprecedented ability to treat — and even
cure — genetic diseases, and their potential spanning diverse
therapeutic areas, including oncology, cardiology, and infectious
diseases, continues to expand. While innovations in the development and
manufacturing of viral vectors for gene therapies proceed at a rapid pace,
the industry remains immature, with considerable work needed to standardize
production platforms, improve yields, and reduce costs to advance the sector
to a place analogous to more mature modalities, like monoclonal antibodies.
Success in producing viral vectors with the appropriate yields, purity, efficacy,
and quality requires a development and manufacturing partner with deep
process and product understanding, the ability to develop built-for-purpose
production and purification platforms, and the expertise to navigate supply
chain and regulatory hurdles.

Driven to Cure Patients
Formed to develop gene therapies for as
many patients as possible with a wide variety of rare diseases that often otherwise
have no hope for treatment, Andelyn Biosciences has worked with numerous adeno-associated virus (AAV) serotypes and genes
of interest and learned to overcome many
hurdles to production, testing, formulation,
and regulatory approval. The scientific team
at Andelyn has observed how the size of an
insert, the specific promoter used, or the addition of introns to key areas of plasmids can
influence the production capacity, purity,
and other critical quality attributes (CQAs)
of AAV vectors.
This extensive and broad experience has
placed Andelyn in a position to formulate
responses to these many different challenges. We are able to select the appropriate
components of our production, purification,
and testing platform, choosing the right
approach to manufacture each vector that
also takes into consideration the required
dosage, expected target, and required timeline. With our extensive process and product
understanding, we apply the principles of
quality by design (QbD) to ensure the highest
possible yields, purity, efficacy, and quality
for each product.
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Supporting Regulatory Advances
As a pioneer in viral vector production and
the first to manufacture for clinical use, we
have a wealth of unique practical experience, which we leverage not only to continuously improve our platforms and processes but to provide feedback to the U.S. Food
and Drug Administration (FDA).
Andelyn Biosciences has been working
with the FDA to set expected purity levels

for AAV products and has been developing
methods for achieving them. We have consistently been able to deliver very high
yields. The real challenge at this point is
the quality of the raw materials and the
purification. The question we have been
aiming to answer since we started communicating about this issue with the FDA
15 years ago is what amount of DNA impu-
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The presence of even minute levels of DNA
from other products can impact safety and
quality. With SU tubing, however, there is
a greater potential for product loss due to
retention of product solution in the tubing.
In addition, certain downstream processing steps required to achieve the necessary
purity levels for viral vectors have not yet
been supported by SU technologies. For example, iodixanol ultracentrifugation is commonly used to achieve the removal of partial
and empty capsids to the extent required for
gene therapies. This process is very complex, however, and chromatography is preferable. Achieving the same impurity profile
when moving from the technique-heavy iodixanol ultracentrifugation to chromatography has been a monumental challenge,
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Remaining Regulatory Hurdles
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Facilitating Growth of the Gene
Therapy Industry

to establish consistent standards.

The gene therapy field is moving beyond

future, help thousands to millions of people

rare and terminal diseases to diseases that

annually to improve their lives.

sation and as a leader in the field is posi-

Achieving that harmony in the short

patients per year to those that will, in the

term will be difficult, because many players in the field are still working on platform development to achieve the scales
that are needed to meet some of the evolving indication demands. Baculovirus, suspension HEK293, and adherent HEK293
platforms have different impurity profiles
with respect to host-cell proteins (HCPs)
and various other process- and product-related impurities.
Therefore, some base-level decisions will
need to be made as an industry regarding
what is and is not acceptable. The FDA is
making progress in this regard, but these
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standards have not yet been well defined.
Many questions remain. For instance, what
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should the base guidance be for HCPs? If a
specific purity level is set, what would that
purity mean? What can the contaminants be?
How many and which ones must be defined?
In addition, is the full-versus-empty capsid ratio important? In certain indications,
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viral vector concentration, empty capsid
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other aspects that would make this issue
less significant in those same indications.
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It’s a balancing act.
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