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RAW & STARTING MATERIALS

INTERVIEW

Managing raw and starting 
materials for viral vector 
manufacture: managing risk and 
staying flexible

ERIC HACHERL holds a PhD in Chemical Engineering 
from Rutgers University. As the Head of Manufacturing, he is 
responsible for Internal and External Manufacturing, Materials 
Management, Shipping & Receiving and Manufacturing Science 
& Technology. Eric joined Spark in September 2020 with over 20 
years of experience in the pharmaceutical industry. His function-
al expertise lies in Operations, Supply Chain and Manufacturing 
Science & Technology. His focus has been primarily on vaccines 
and large molecule manufacturing. Prior to joining Spark, he was 
the Site General Manager and VP of Operations for Catalent Gene 
Therapy in Baltimore, MD.

CHRISTOPHER KLEM is an experienced professional spe-
cializing in technical and logistical oversight of external/contract 
manufacturing operations in the emerging gene therapy space. 
Effectively managed external manufacturing projects for over 15 
years, specializing in relationship building and execution of pro-
gram deliverables. Current experience in oversight of all aspects of 
outsourced supply chain partnerships: drug substance, drug prod-
uct, secondary packaging and specialty distribution of commercial 
and clinical gene therapy products. Also have managed and direct-
ed internal Primary and Secondary operations in both pharmaceu-
tical and biopharmaceutical manufacturing, directing large multi-
tiered teams to meet internal manufacturing objectives.
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MARK GALBRAITH has worked in the biopharmaceutical 
industry for 20 years, where he has gained diverse experience and 
knowledge in all phases of product development from preclinical 
to commercial. Mark began his career at Merck & Co, where he 
held positions of increasing responsibility in several functional ar-
eas related to vaccine clinical development and vaccine commer-
cial manufacturing including analytical R&D, regulatory sciences, 
commercial analytical support, and quality control operations. 
Mark continued to develop his career in quality control manage-
ment and analytical development by directing the quality con-
trol activities at Celldex Therapeutics, Bristol Myers-Squibb, and 
Gilead Sciences. Mark has gained a broad knowledge of vaccines, 
biotechnology products, sterile pharmaceuticals, and now gene 

therapy. Mark is currently serving as Head of Quality Control and Analytical Sciences for Spark 
Therapeutics Inc. in Philadelphia, PA. Spark is a leader in the field of gene therapy, seeking to 
transform the lives of patients by developing potential one-time, life-altering treatments for 
debilitating genetic diseases.

RYAN BARTOCK is Vice President and Head of Technical 
Strategy & Operations at Spark Therapeutics, a fully integrat-
ed gene therapy company and member of the Roche family of 
companies.

Ryan joined Spark Therapeutics as Head of Supply Chain and 
Network Strategy in 2017 where he established the Supply 
Chain function and launched the first ever FDA approved Gene 
therapy. His current responsibilities include leading the Supply 
Chain and CMC Program Management functions, as well as stra-
tegic initiatives across Research, Technical and Commercial or-
ganizations. He is also interim Head of Technical Development, 
overseeing Process and Analytical development, Automation 
and Pre-Clinical Operations.

Ryan holds BSc in Engineering and Business from Drexel University. His 18 years of industry 
experience spans pre-clinical and clinical development, manufacturing operations, supply chain, 
CMC, corporate strategy and new product launches at both GSK and Merck.
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	Q What processes do you utilize in both your in-house and your 
outsourced viral vector manufacture, and can you give us some 
background to how you arrived at them?

At Spark, we rely on our cross-functional program teams to meet regularly to dis-
cuss strategies for the product development life cycle. We encourage standardization of 
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processes and methods so we can leverage information from one program to the next, and we 
are moving to platform types of processes for both upstream and downstream. 

	f On the upstream side we are standardizing on cell lines and cell culture methodology and 
equipment. 

	f On the downstream side we encourage the research team to utilize a core set of capsids (where 
possible) so we can utilize the same or similar purification processes. The standardization of 
capsids allows for easier formulation development and analytical testing as well. 

	f On the clinical trial and development side, it’s important for us to obtain early reads on what type 
of products are advancing. This is because the clinical development window is so short.

	f We ensure we have a sufficient supply of clinical material and are ready for a rapid pivot to 
Phase 3. 

	f At Phase 3, we like to lock in the process and have a process we understand well and that 
demonstrates consistent performance. 

	f On the analytical side, we have invested in advancing both traditional and new technologies 
to better measure and ensure the quality and safety of our products. By fostering a culture 
of innovation, leveraging our collective expertise and applying sound science, we have been 
successful in applying approaches product testing and other activities that accelerate product 
development work through barriers.

	f For example, given the complexity and long lead time on potency (activity) assays we like 
to start the development of those assays as early as the pre-clinical stage of development 
and focus the efforts in an in-house centralized team that possesses that critical 
expertise. 

	Q How do your raw materials sourcing and management 
considerations and approaches differ between in-house and 
outsourced manufacturing?

For the most part, our outsourcing partners manage the procurement of their own 
materials. They base their ordering on periodic forecasts, but they plan and manage their own 
materials requirements. This includes any planning necessary to manager order lead time and 
safety stock requirements. 

We approach supply chain risk manage-
ment by looking beyond our tier 1 and 2 sup-
pliers and put in place mechanisms for both 
passive and active risk management. We also 
look to go beyond purely transactional supply 
agreements and create strategic partnerships 
with our most critical suppliers and external 

 
“...we manage our raw 
materials through our 
production planning  

process.”
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partners so we can more effectively assess and mitigate risk and collaborate on solutions to 
issues that arise.

In-house, we manage our raw materials through our production planning process. We rely 
on a monthly Sales and Operations Planning process to capture changes in Demand and Sup-
ply. Via this process, we adjust our production plan, inventory levels, safety stock, and order 
frequency accordingly.

	Q In what specific areas of raw/starting materials and consumables 
are you feeling the greatest impact of single source supplier issues 
and associated IP constraints? 

We plan for our single source items well in advance and we have seen lead times 
dramatically increase with little to no advance notice. This places a strain on planned 
production runs and maintaining flexibility to cover the cone of demand. While we maintain 
a healthy inventory position for our commercial program, this has in some cases caused us to 
revisit our strategies around pre-purchase of materials or boosting on-hand inventory to ensure 
we keep momentum on clinical development.

We are trying to resolve these supply issues by working with qualified vendors who are will-
ing to work with us creatively to resolve their supply constraints.

	Q To what extent – and in what specific areas – has the COVID-19 
pandemic exacerbated the situation?

Our production has been stable through the COVID-19 pandemic, and our materi-
als needs have been predictable. In spite of this, it has been difficult to manage our order 
lead times that continuously get extended.

Specific materials shortages have been in constant flux. Even before COVID, certain media 
and single use components such as bioreactor and other single use bags were in very short 

supply. The COVID crisis caused materials 
shortages due primarily to allocation of ma-
terials to manufacturers of the COVID vac-
cines. We have found that some suppliers are 
prioritizing government and hospital needs 
which is resulting in extended lead times 
for consumables that were once considered 
off the shelf items. There was significant im-
pact to PPE availability. We’ve lived through 
shortages of masks, hairnets, sterile gloves, 
cleanroom booties. 

We are also starting to see delays with 
international shipments of materials by air 

 
“The pandemic has presented 

its fair share of challenges, 
but it’s also created a number 

of opportunities to think 
differently about what we 
want to translate back into 

‘normal’ operations.”
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freight. Courier services utilize cargo space on commercial flights, and the significant reduc-
tion in international commercial flights has contributed to challenges with delivery lead times.

The pandemic has presented its fair share of challenges, but it’s also created a number of op-
portunities to think differently about what we want to translate back into ‘normal’ operations. 
At Spark, we have turned the conversation from “what went wrong” to “what went right, and 
what have we learned” about the resiliency of our supply base, agility of capacity and sourcing. 
It has also prompted us to look at social responsibility during a pandemic (e.g. by sharing PPE 
to assist local hospitals and front-line workers who were encountering shortages). This wasn’t 
something that was part of our initial business continuity plans, but something we can trans-
late into ‘normal’ circumstances.

	Q How are you seeking to manage risk in this regard on an ongoing 
basis – for instance, in terms of devising alternative sourcing 
strategies?

We have always had a program for developing and qualifying secondary suppliers 
for critical raw and starting materials. As a result of the pandemic, we have extended our 
supply chain risk mapping beyond tier 1 and 2 suppliers and have increased our active and 
passive risk monitoring our of top 10 critical suppliers.

We are also exploring mechanisms to share or trade inventory with strategic partners and 
the broader Roche network. For example, can we leverage some of their on-hand inventory to 
bridge a potential shortage owing to a lead time delay, and then replenish their stock once our 
delivery arrives.

Finally, we have brought and increased focus to an existing program set up to standardize 
materials from product to product to reduce inventory SKUs

	Q Can you talk us through your approach(es) to raw/starting material 
testing - and again, how does this differ between in-house and 
outsourced scenarios?

We have developed and adopted a risk-based model that best leverages the ben-
efits from both in-house and outsourced approaches. For compendial raw materials, 
we partner with contract laboratories that specialize in this area. For starting materials and 
non-compendial materials we have developed or insourced in-house methods. Given our plat-
form approach to manufacturing processes, we have been successful in minimizing the overall 
number of raw materials we have to test and manage.

	Q As a trailblazer in bringing gene therapy to the market, what would 
you pick out as the keys to success for Spark Tx in this regard, from 
the raw and starting materials perspective?
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Supply reliability has always been discussed in materials sourcing decisions, but of-
ten undervalued. The importance of high quality, reliable suppliers cannot be understated. 
In gene therapy, where we are developing treatments for rare diseases, our treatments are often 
intended to be life-saving or life-sustaining. If we have patients scheduled to visit a clinic for 
treatment, it is imperative that our product is there for them. One of our Core Values is to 
Champion the Patient. In this regard, we have spent a significant amount of time and effort 
prior to the COVID-19 pandemic on risk mitigation and business continuity planning. We see 
the fruits of that effort now, and also we clearly see areas for learning and future development.
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Roche CustomBiotech raw materials 
Powering next-gen manufacturing
Translational cell and gene therapy research often requires safe and efficient digestion of tissue to isolate target 
cells for further cell expansion. Using high-quality, well-characterized enzymes early in development allows 
you to establish a protocol with the same enzymes from research through clinical manufacturing. This reduces 
the chance of variation that comes from switching enzymes in the middle of your clinical program.  

Roche CustomBiotech offers a wide range of single enzymes, enzyme blends, and ready-to-use, complementary 
test kits to help you achieve optimal results and minimize reworks, supporting streamlined process  
development — from preclinical feasibility through commercial manufacturing. 

To learn more about the Roche CustomBiotech raw material menu and other proven  
solutions for advanced therapy manufacturing, visit our Cell and Gene Therapy  
featured solutions website:

go.roche.com/cellgenetherapy 
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