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|dentifying and mitigating risks in
the viral vector supply chain
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Q The commercial scale manufacture of viral vectors

presents a number of challenges for cell and gene
therapy companies. What do you view as the critical
pain points in this transition?
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CW: As a key supplier of transfection reagent for the cell and
gene therapy market, we are currently facing an increase in de-
mand in terms of volume of supply and also in terms of supplier
qualification process and regulatory support.

These aspects are manageable, but in the near future, with more and
more companies moving to commercial-scale manufacture it could be-
come a critical pain point. As you can imagine, moving to commercial
scale means a higher quantity of raw material for the scale up of the man-
ufacturing process, and a greater level of regulatory support for submission
of market authorization.

That’s why gene and cell therapy companies need to organize themselves

in order to secure their supply chain of raw material.

UV: | believe some of the key components are not just those
associated with shortages of key raw materials but also in final
yields obtained due to inefficient downstream processes. For exam-
ple, some of your purification processes, and ultimate potency are currently

creating pain points for many cell and gene therapy companies.

There'’s a great deal of discussion around the quality
of raw and starting materials that are required at
the different stages of product development. What
impact can the quality of your starting materials have
on vector production?

UV: Throughout the field the quality of starting materials can
have a significant impact on the final product. A rather simple exam-
ple that comes to mind is contamination. Raw and starting material man-
ufacturers typically offer more than one product, therefore understanding
their manufacturing and process contamination controls is critical. For

example, human interactions with
p

-

“We launched the very first global

\ a manufacturing process and how

well you change over at the end of

GMP transfection reagent for the each manufacturing run is a key in-
gene and cell therapy market ... and dicator of positive quality outpur.

immediately received a great level of

So this is one significant impact

that’s going to have on the process

\_ interest from all of our customers.” ) and qualicy
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CW: At Polyplus we have

regular discussions with our customers around the quality of raw
materials for the different stages of product development.
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We provide a transfection reagent called PEIpro® at three different qual-
ity levels: PEIpro®, PEIpro°~HQ and PEIpro°~GMP.

You have to know that each quality grade has its own market from pro-
cess development going through clinical trials and up to commercialization.

We guarantee the same vector production yield whatever quality of
PElpro® is used, ensuring a smooth transition from the process develop-
ment through to commercialization.

In fact, the different qualities of the transfection reagents we propose are
related to quality control, traceability, quality environment and regulatory
support. But definitely our customers have to be assured that they will get
the same vector production level when using one or the other quality grade
PElpro® products, otherwise they would have to fine tune the manufactur-
ing process at each step of the product development, and this is definitely

not manageable.

Q At what stage do you typically see companies starting
to think about using GMP grade materials in their
manufacture? Is it early enough in your opinion?

CW: This question is really interesting, and the answer is re-
ally customer dependent. The vast majority of our customers request a
GMP-grade transfection reagent.

We launched the very first global GMP transfection reagent for the gene
and cell therapy market, less than 1 year ago and immediately received a
great level of interest from all of our customers, independent of their prod-
uct development phase.

Regarding the potential reasons that influence a company’s decision to
move to GMP-grade raw materials, we have observed that when a gene and
cell therapy company decides to use a GMP-grade transfection reagent, it’s
very often linked to a mature risk-based approach on their side. They deep-
ly need to decrease the risk of their raw material supply chain.

Manufacturing GMP-grade raw materials ensures that the manufactur-
ing process has been validated. As such, customers are assured of high lot-
to-lot consistency and reproducibility, which greatly limits any impact on
their own manufacturing process.

In addition, using GMP-grade raw materials is linked to a stronger
relationship between gene and cell therapy manufacturer and the sup-
plier. For example, the qualification process of the supplier, signature of
quality and supply agreement, and having a secured supply chain allows
the gene and cell therapy manufacturers to reduce risks relating to the
sourcing of raw materials such as shortage of supply or any other critical

issue.
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UV: | second Claire’s response for the first portion of that
qguestion; however, it’s difficult for me to fully address this ques-
tion without understanding the specific goal of the company. Per-
haps it may sound a little cynical, but it’s no surprise that some companies
seem to bring a product beyond Phase 1 to ultimately become acquired by
a larger entity.

With this in mind I believe some companies tend to shift to GMP-grade
materials at a later phase. Now that being said a company with a strong
focus on scaling up to commercial grade manufacturing will surely seek
GMP-grade material much sooner rather than later.

I often receive feedback from manufacturing stakeholders that budget-
ing seems to be a key factor as to why they may opt for non-GMP grade

solutions.

What guidance is provided by the regulatory agencies
in terms of the quality requirements for your raw
materials? Is there any confusion around this issue?

UV: There’s certainly plenty of guidance that can be refer-
enced, for example you look at 21CFR 211 and 210.A4, ICHQ10,
and the EU Commission directive 2003 94EC.

However, I think we can all agree that when considering the requirement
for raw materials, some of the requirements can be rather vague or high lev-
el. I strongly believe that the ticket to changing or improving raw material
requirements is via risk assessments.

By performing assessments of materials based on risk, a manufacturer is
able to soundly and objectively justify the raw material program, and assign
criticality. One obvious implication of confusion around requirements can
be an inadequate incoming testing and acceptance program and a situation

such as this can be detrimental to the final product.

CW: From the European

"...the ticket to changing or improving

point of view | can highlight the
Part 4 of the GMP guidelines

raw material requirements is via risk specific to advanced therapy

assessments.” medicinal products (ATMPs),

adopted by the European Com-
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mission in November 2017. Here you can find a many of the current
requirements concerning the quality of raw material, for example in sec-
tions 7.10 and 7.13, where it is written that the quality of starting and raw

material is a key factor to consider in the production of ATMPs.
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It is also written that particular attention should be paid to avoid con-
tamination and to minimize the variability of the starting and raw material.
Using GMP-grade raw material will definitely address these two require-
ments. In the same section of these guidelines it is also clearly stated that
while raw materials should be of pharmaceutical grade, it is acknowledged
that in some cases only raw materials of research grade are available. And
also that the risk of using research grade materials should be understood,
including the risk to the continuity of supply when larger amounts of prod-
ucts are manufactured. Meaning that using research-grade raw materials
is a risk taken by our customers. As soon as GMP-grade raw material is
available on the market they should switch to this.

I think it is critical for the gene and cell therapy manufacturer to comply
with this requirement in order to obtain their marketing approval and cer-

tainly we see no confusion at all around this topic.

Q The cell and gene therapy supply chain is incredibly
complex when compared with traditional biopharma,
how can developers mitigate some of their risks
across the supply chain?

UV: | think auditing agreements can serve as a strong tool to
assist in the mitigation of supply chain risk. While ensuring robust
controls in a supply chain process amongst adequate resourcing should
consist of strong forecasting, redundancy in suppliers wherever possible
of course, accurate cycle counting, material controls, and training, which
should also be assisted by a solid inspection program that shall detect po-

tential risks prior to the manufacturing stream.

CW: Sourcing GMP-grade raw material is associated to a
deeper interaction and closer cooperation between gene and cell
manufacturers and suppliers. We at Polyplus adapt our support accord-
ing to the needs of each of our customers, as Ulises highlighted, we are used
to entering into supplier qualification process, meaning that we are quali-
fied either through paper-based questionnaire or more and more through
on-site audits.

We are also used to signing quality agreements but also supply agree-
ment if needed. It is true that more and more customer want to secure the
supply chain by sharing annual forecast with us. It really is a good way of
mitigating risk.

For us, it is easier to plan manufacturing campaign having this annual
forecast in mind. And from a customer point of view they are assured they

will be delivered on time, meaning that they will not delay their cell and
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Q

gene therapy product manufacturing. While other, less organized custom-

ers, will take the queue for the supply of their transfection reagent.

How does Polyplus work with clients as they move
through to commercialization? And can you share
with us any future development plans to further
support the growth of this industry?

CW: At Polyplus we build strong relationships with our cus-
tomers from the very beginning. And it is visible in different depart-
ments, scientific and technical support, business, quality assurance, supply
chain and logistics.

Usually it starts at the very beginning of their product development, so
when they move to commercialization a strong partnership is already in
place. They are used to contact our amazing scientific support team in order
to get optimization advice for their transfection step for example. They have
secured their supply chain by sharing annual forecast with us, quality and
supply agreements are in place in order to fulfil regulatory requirements,
qualification process of Polyplus as an approved supplier is finalized, etc.

And regarding future development plants, our outstanding R&D team
is actively working on new generation transfection reagents in order to
increase the vector production yield and decrease the volume of DNA
needed, with still high-quality environment. And it is true that we are also
developing more and more analytical methods around our transfection re-

agent in order to address regulatory requirements.

UV: | would like to add that | fully recognise the committment
Polyplus has invested into our working relationship - Claire’s qual-
ity team at Polyplus have been highly transparent and accommo-
dating to ensure Audentes continues to be supported with the
supply of quality material. I know from my experience with other ven-
dors that this is not always the case and so working with Polyplus has been

a breath of fresh air.
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POIVPIUS PEIpro® product range

transfection®

Looking for a scalable transfection reagent to produce
viral vectors for Gene & Cell Therapy?

Try PElpro¢!

Seamless transition from process development up to clinical trials and commercialization

4 Best-in-class PEl-based transfection reagent for viral vector production

4 Highest virus yields in producer cell lines (HEK-293 and derivatives, VERO, others)
4 Customized regulatory support to meet compliance requirements

4 Chemically defined and animal derived component free

Process Pre-clinical & Clinical trials &
development early phase clinical trial commercialization

Characteristics PElpro® PElpro®-HQ PElpro®-GMP
Quality Grade R&D grade Pre-clinical grade GMP grade
Composition Ready to use, chemically defined and animal derived component free
Packaging Bottles Bottles Bags (closed system)
Fill & finish

Sterile filtration

manufacturing Sterile filtration Sterile filtration . .
Validated aseptic process
process
. . Validated QC ding t
Quality Extended QCs to assess Identity, alidated QCs according to

Standard QCs

. E Ph i i
Controls Potency, Purity and Safety uropean Fharmacopela assessing

Identity, Potency, Purity and Safety

Range of PElpro® quality grade reagents for each step of nucleic acid-mediated viral vector-based manufacturing.

Contact us:
Phone: +33 (0)3 90 40 61 80

Email: support@polyplus-transfection.com
Web site: www.polyplus-transfection.com




