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CELL & GENE THERAPY RAW MATERIALS:
GETTINGIT RIGHT FROM THE START

INNOVATOR INSIGHT

Raw materials for cell & gene
therapy: exploring regulatory

and supply issues

autoantigens and allergens.

As Vice President of Development & Production at CellGenix, Bernd Leistler
is responsible for all products including serum-free media and cytokines for
ex vivo cell processing. Bernd has a long track record as protein specialist.
Following his degree in chemistry he joined the Basel Biocenter for his dis-
sertation on the structure, function, folding and assembly of oligomeric pro-
teins. He continued these studies as a postgraduate researcher in Cambridge,
UK. His professional career started in 1993 at a leading manufacturer of di-
agnostic autoantibody immunoassays which later became part of Pharmacia
Diagnostics. There he managed the Biotechnology Department and devel-
oped it as a corporate service unit for recombinant and conventional human

Q The cell and gene therapy sector has seen a great deal
of growth and progress over the last couple of years.
What developments have interested you and why?

What stood out for us is the rapid expansion and maturation of
the field as more companies are approaching late-stage clinical de-
velopment and market authorization. As a result we've seen a lot of
progress in accomplishing consistent manufacturing on a global scale. One

of the biggest challenges in achieving this is the elimination of variations,

especially in starting and raw materials (in the USA raw materials are called

ancillary materials) and manual manufacturing steps. To eliminate vari-

ations in raw materials we see an increased demand for GMP-grade raw

materials and an increased need for regulatory guidance. As a provider of

GMP-grade raw materials we are actively participating in raising awareness

of the need to use high quality GMP-grade materials and are in constant
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interaction with regulatory authorities worldwide. To overcome variations
due to manual manufacturing steps, a lot of progress has been made in
developing automated solutions. Automated manufacturing examples
that have impressed us most are the cell processing systems developed by
companies like Octane and Invetech. Their solutions manage to combine
different cell processing steps in one closed system for the production of
autologous and allogenic treatments. The transition to automated manu-
facturing of major products will augment the need for high quality raw
materials in even larger quantities. We are very interested to see how this
will also impact the need for customized raw materials. In certain produc-
tion settings, it would be advantageous to have, for example, medium in a
special bag or cytokines in different forms (e.g., larger fill sizes, bulk mate-
rial, mixture of cytokines).

The regulatory agencies are starting to acknowledge
the increasing need for guidance around the quality of
raw materials but there still seems to be a degree of
confusion within the sector - why is this?

I nour opinion, the current guidelines do not offer the level of guid-
ance that is needed. With USP Chapter <1043>, the FDA only offers a
recommendation for raw materials users and not for the manufacturers of
raw materials. The EMA’s new Ph. Eur. General Chapter 5.2.12 is rather
unspecific and can be interpreted in different ways. A more clearly specified
guideline would simplify the harmonization of quality and safety require-
ments. The challenge is, however, to write one guideline for all raw mate-
rials since there is a large diversity between the raw materials being used
in cell and gene therapy manufacturing. In addition, there’s currently no
global harmonization although we do see a strong push from the market to
change this. To help improve regulatory guidance we are actively involved
in many of the regulatory initiatives and discussions. Together with the
USP we have written the first version of USP <92> and were actively in-
volved in the discussions for the setup of Ph. Eur. General Chapter 5.2.12.
At the moment we are actively contributing to the ISO technical commit-
tee TC276. This committee is the only global initiative that is working on
a best practice guide for raw materials for suppliers and for users. The guide
is aimed to be the global ISO technical standard.

What do you see as the core quality requirements
needed to reduce concerns regarding product quality
and safety?

We think the following three core quality requirements are
needed:

Raw materials must be safe. The origin and impurity profile of all
materials used for the manufacture of GMP-grade raw materials should
be assessed, including an assesment of all materials for the presence of
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animal-derived components in their respective manufacturing. They
should be procured from reliable manufacturers and suppliers. Whenev-
er possible, the use of animal- or human-derived components should be
avoided and only safe and traceable materials must be used throughout
the raw material manufacturing process.

Raw materials should be manufactured following applicable GMP
guidelines to provide documented evidence of purity, potency, consis-
tency and stability:

» Manufacturing and QC according to Standard Operating Procedures
(SOPs)

» Qualified and trained personnel

» High class clean room facility and qualified equipment

» Validated and consistent processes (manufacturing, cleaning, QC methods)

» Monitoring of product quality by in-process controls (IPC) at each
manufacturing step

» Productrelease according to pre-defined specifications by aQC completely
independent from manufacturing
Raw materials must comply with regulatory requirements:
» USP <1043>,USP <92> and Ph. Eur. General Chapter 5.2.12
» SO 9001:2008 certified Quality Assurance (QA) system, which is

constantly improved and regularly inspected by certified bodies (ISO
9001:2015 is coming soon)

» Manufacturing in compliance with relevant GMP guidelines, including
key GMP demands such as change control, Out of Specification (OQOS)
procedure, etc.

» Analytical methods are based upon relevant International Council for
Harmonization (ICH) quality guidelines
Opverall, we believe that the use of GMP-grade and animal-derived
component-free (ADCF) manufactured raw materials, precured from safe
and traceable sources, will significantly reduce qualification and valida-
tion efforts of cell and gene therapy manufacturers.

Scale up is one of the key challenges faced by
companies in this sector. What advice would you
provide to support these transitional steps in terms
of raw material scale up?

Scaling up from clinical trials in Phase 1 to large-scale commer-
cial manufacturing the number of patients (i.e., doses to be pro-
duced) might go up by several magnitudes. As a consequence the
supply of high quality GMP-grade raw materials is getting more critical.
If high quality GMP-grade raw materials are not available in time this
could lead to delays in cell and gene therapy production. This does not
only increase costs but also puts precious patient samples in jeopardy.
A raw material supplier must, therefore, be able to provide materials in
strongly increasing quantities in a consistent high quality. Their manu-
facturing processes must be appropriately designed in order to allow for a
scale up as needed.
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—» FIGURE 1

The safest way to eliminate possible problems with the supply of GMP-
grade raw materials is having a supply agreement in place well before large-
scale manufacturing is planned to start. Giving the supplier a clear and
reliable forecast of doses to be produced and consequently the amounts
of raw material needed will allow the supplier to have enough products
available on demand. As the supplier, this for instance allows us to produce
large size batches that are reserved for one customer.

In case unique bio-processing models are used for cell and gene therapy
manufacturing, customized GMP-grade raw materials might be desired.
For customized products the supply chain gets even more complex. The
initial setup and full validation process of a custom product under GMP
requires a good amount of time. If full stability of the final product has to
be demonstrated, more than a year might be needed from initial design
to delivery of the first batch. We therefore recommend getting a clear un-
derstanding on time needed from design to delivery of these customized
products well in advance.

Atwhatstagedoyoutypically seecelland genetherapy
companies starting to think about using GMP-grade
materials in their processes?

We see alarge variation in customer awareness regarding when
they should start thinking about using GMP-grade raw materials.
Companies that have large clinical studies planned think about it earlier
since they need to consider things like security of supply and late-stage cost
calculations. We also see that companies that are new to the field learned
from the early-market ‘mistakes’ and start to think about GMP earlier in
the process.

To enable a seamless transition we recommend identifying the appro-
priate GMP-grade raw materials and reliable suppliers already during
early stage preclinical research and

From preclinical development to CG therapy manufacturing

prior to clinical development of

Impact of change on manufacturing costs depending on the stage of the cell and gene therapy. Chang-
development of a cell and/or gene therapy.

ing raw materials at a late stage
in clinical development in order
to meet regulatory requirements
often creates significant addition-
al costs and loss of precious time.
These additional costs are only to
a small extend caused by the in-
creased costs of GMP-grade raw
materials. They are primarily relat-
ed to the need to perform clinical
comparability studies. Switching
to the required GMP-grade raw
materials at an early stage will pre-
vent the need for such studies and
thereby brings a significant eco-

nomic benefit. A study performed
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by the Tufts Center for the Study of Drug Development (CSDD) es-
timated that the costs of an amendment for a Phase 3 trial costs more
than three times as much as an amendment for a Phase 2 trial [1]. They
estimated the average direct cost to make changes to the protocols of
Phase 3 trials tops $1 million per study (Figure 1).

Q There's often discussion of the need to move to
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animal-derived component-free materials in the CG
supply chain. How challenging is this and why is it
important in cell and gene therapy manufacturing?

We see several reasons why it’s important to use animal-de-
rived component-free (ADCF) materials. The most important and
obvious one is to ensure the safety of the cell and gene therapy being man-
ufactured. Furthermore, animal-derived components such as serum are
heterogeneous and very expensive. They therefore have a negative effect
on product consistency and cost effectiveness of the cell and gene therapy.

The challenge is to substitute critical animal-derived components by
chemically defined ones that have the same functionality at acceptable
costs. For recombinant proteins we are very successful in doing this. How-
ever, it still forms a challenge for the serum-free culture of certain cell
types. This is caused by the fact that the composition and functionality
of human serum is not fully understood yet, making it difficult to find a
chemically defined substitute that is as effective as human serum.

We are continuously looking for ways to further improve the ADCF
level of our products, as an example we have implemented a strict segre-
gation between our dedicated animal-free facility and our production area
where human cell lines and animal-derived materials are allowed to enter.
Furthermore, we are continuously improving our media formulations by
the substitution of critical raw materials by safer and more consistent ones.

Looking forward, worldwide harmonization of guidelines for raw
materials will be one of the key drivers to allow for decentralized
or proof-of-concept manufacturing around the globe. Using the
identical raw materials in different production locations in different coun-
tries facilitates the easy access to these critical production materials from
one source, eliminating the need to do expensive and time consumable
comparison studies for different production sites.

Need to Make Changes to Your Clinical Trial? Itll Cost Money and Time.
http://ipscience.thomsonreuters.com/blog/need-to-make-changes-to-your-clinical-trial-itll-

cost-money-and-time/

AFFILIATION

Dr Bernd Leistler, Vice President Development & Production, Cell-
Genix GmbH
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From Research to ATMP
Your Dedicated Partner in Cell Therapy

Seamless transition from clinical research to commercialization. Use the
same product with tailored quality attributes for your evolving regulatory
requirements - preclinical to GMP grade

e Stringent quality control:

ADCF/serum-free policy, stability tests, proven batch to batch reproducibility
e Comprehensive documentation

FDA Drug Master Files, data sheets, CoA, on-site audits
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CellGenix - www.cellgenix.com

HQ: CellGenix GmbH | Am Flughafen 16 | 79108 Freiburg | Germany
US: CellGenix Inc. | One New Hamsphire Avenue, Suite 125 | Portsmouth, NH 03801 | USA

CellGro® is a registered trademark of CellGenix in several global markets.
In North America and a few other countries CellGro® reagents are marketed under CellGenix™.




