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Automation’s Speed Limit? 
Critical steps to balance technology advancements, a  
well-regulated industry and therapeutic speed to market 

The pipelines and development of advanced therapies continue to grow rapidly with big predictions for approvals and 
INDs. These growing pipelines and approvals result in an ever-increasing need for manufacturing capacities. 

Automation of advanced therapies manufacturing processes is a widely regarded solution to the challenge of scaling up 
manufacturing and making efficiency gains, however, it is not a quick fix. The challenge of adding new technologies to 
an existing workflow has many variables. Both the therapeutic developer and enabling technology providers are seeking 
commercial viability whilst navigating a regulatory pathway that is constantly changing. 

Optimising manufacturing processes and aiming for continuous improvement requires technical flexibility. It is the 
balance between this flexibility and what is acceptable by regulators that provides the challenge we are examining 
today. Technology providers try to create an environment where developers can be open to adaptation and continuous 
improvement without the fear of regulatory and other hurdles if manufacturing processes change. 

The partnership and communication between the two stakeholders is a significant factor in successful compliance, but 
what responsibilities does each party hold? 

Phacilitate and MilliporeSigma invited a panel of experts to a working group discussion whose aim was to develop a 
roadmap to address those challenges.

This working group brought together biotech and technology innovators - stakeholders from both sides of the fence - 
to discuss the necessary steps for the partnership to serve both sides while supporting compliant automation.

Rapporteur:   
Dr Nina Bauer, Head of 
Commercial, Gene Editing 
and Novel Modalities at 
MilliporeSigma

Contributors included: 
Benjamin Ross-Johnsrud, MilliporeSigma, 
Chad Green, Dark Horse Consulting 
Jason Jones, Ori Biotech 

This report will outline elements of the working group discussion and provide a roadmap of ‘must-tread’ steps to 
support commercially viable and regulatory compliant automation. “How can we work together as an industry and 
enable each other?” 

Co-Rapporteur: 
Ken Kotz, Associate 
Director Drug Product 
Enabling Technologies 
at bluebird bio 
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Part One: Presenting the Roadmap 
The three participants gave a presentation looking at tools 
providers, therapeutic providers as well as considering the 
regulatory perspective. 

The group was then opened up to further discuss the 
scope of these problems and search for the most useful 
path to consider. 

The perspective of a developer 
Ben Ross-Johnsrud addressed this using the FloDesign 
Sonics case study to demonstrate the perspective of 
the equipment developer. The background for this case 
study was a small startup company that possessed novel 
technology but because it was in the pre-revenue phase, 
required a rapid go-to-market strategy. At the same 
time, any market strategy has to prioritise the end-user 
requirements along with suitability for commercial and 
clinical manufacturing. 

For their commercialisation strategy, they took a risk-
based approach based on agile product development. 
Phasing product market entry with increasing validation 
data needs to be countered by end-user risk assessments 
as they develop their clinical programs. At the same time, 
this approach can provide some flexibility in product 
development, taking customer needs into consideration. 
GMP timelines were used to help stay on track and to 
help with documentation and claims. Co-developments 
and alpha tester programs were two mechanisms applied, 
and they continue being common practise after FloDesign 
Sonics’ acquisition by MilliporeSigma.

The perspective of a therapeutic developer 
With bluebird bio as the case study, Ken Kotz introduced 
how automation can be accelerated from the therapeutic 
developer’s perspective. The background of bluebird bio, 
a late-stage biotech in the transition process from clinical 
to commercial stages, is marked by having a diverse 
pipeline of significant depth. These gene-modified cell 
therapy products have been developed into two distinct 
product classes: oncology and rare disease. There is 
a great deal of pressure to increase the speed to the 
clinic, but this is tempered both by product lifecycle 
management as well as considerations of revenue 
generation, especially important considerations for a 
public company. 

The strategy for process development is based on finding 
the gaps between clinical (tens to hundreds of batches 
per year) and commercial (up to hundreds of thousands of 
batches per year) manufacturing and bridging them using 
enabling technologies. The question is “how do you move 
existing clinical programs into regulatory filings and late-
stage programs?” Having a wide portfolio helped a great 

deal in risk management. A key approach was first looking 
at the critical bottlenecks in manufacturing and then 
turning to a wide range of technologies. bluebird bio has 
worked with outside partnerships to fully explore access 
to technologies available that will solve their specific 
engineering requirements. A big question is how to best 
partner with technology partners and not just have to rely 
on internal teams for the implementation of technology.

Important points from the regulatory 
standpoint 
Chad Green with Dark Horse Consulting spoke to the 
regulatory perspective and about best practices to best 
enable moving forward in lock-step. There is a necessity 
to create tools that de-risk the process and product, 
including providing appropriate technologies with 
design control. While manufacturing technologies are 
regulated slightly less stringently, the systematic control 
that the process used for medical device regulation 
offers has strong risk control benefits. Providing options 
like validation and verification information and quality 
management systems makes a huge difference. It is 
also important how this information is shared with 
therapeutics developers. In the US, creating a masters file 
with proprietary information made confidential is a great 
way to do this.

Finally, an important consideration is that in today’s world 
it often makes sense to engage directly with regulatory 
authorities. Early feedback can facilitate the introduction 
of new technology and de-risk the development strategy. 

Specific user requirements geared to certain therapeutic 
product characteristics define technology selection. 
Initial risk assessments are a key deciding factor to justify 
transitions to new technology. Balancing the technology’s 
ability to meet manufacturing requirements with market 
readiness, compliance and supply consideration are some 
of the key factors. By adopting novel technology early 
in development, it is possible to reduce the burden of 
comparability testing at a later stage. Analytical methods 
are key to success here—they ensure novel technologies 
meet the need and critical attributes are maintained. 
Oftentimes, waiting until products have been proven in a 
GMP setting and fully ready for the market, might be too 
late.
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Additional Key Considerations 
The challenge for the equipment developer to begin the 
partnership with the therapeutic developer is finding the 
right time. In preparation for initial regulatory filings, speed 
to the clinic is critical, which can mean that solutions are 
chosen that are ‘good enough’. Manufacturing product 
for a limited number of early-phase patients, however, 
is very different to ensuring commercial supply for many 
patients. It is at this late clinical or even commercial stage 
that optimisation comes very much into focus, and the 
need for better-suited technologies becomes a priority. 

How and when to bring new technologies to 
a therapeutic developer in need of a more 
robust system 
A phased approach is key with the ability to engage with 
early partners. Co-development partners can be helpful 
here. A joint approach can have a dual benefit: it can 
accelerate a therapeutic developer’s move into the clinic 
and sometimes even provide production cost benefits by 
providing more efficient and robust solutions. At the same 
time, the tools developer has the benefit of a ‘real world’ 
process, generating ‘real world’ data, thus ensuring their 
tools meet the market need and ultimately commercial 
success. At the same time, the two parties need to 
navigate the aforementioned balance between flexibility 
and application breadth while meeting the requirements 
of a commercial, GMP-compliant manufacturing 
environment. The necessary flexibility of the technology 
required during the process development phase presents 
something of a paradox, as manufacturing in a fully 
regulated GMP environment requires a controlled system 
that is protected from unwarranted or unauthorised 
manipulation; it is paramount that the technology can 
provide both.

In a perfect scenario, tools providers and therapeutic 
developers work hand-in-hand. Key topics to align on 
are timelines and scale (current versus future need). 
While scale-down models for a certain technology can 
accelerate process development, translatability to full 
scale needs to be a priority. Oftentimes, performing 
process optimisation at scale is the faster approach. In 
other scenarios, the speed to the clinic and the market 
is a top priority, and optimising individual unit operations 
may take precedence over fully integrated automation. 
Suffice to say that in all these steps, having a strong sense 
of trust and communication between the two sides of 
development is indispensable. 

A major discussion in our industry remains whether 
manufacturing technologies should be considered 
medical devices. While using a medical device paradigm 
for documentation and quality systems can standardise 
the outcomes, it can considerably affect timelines and 
may hurt the therapeutic developer’s ability to progress. 
Given the relative immaturity of manufacturing paradigms 
in cell and gene therapy, many therapy developers 
are dependent on tweaking system protocols and 
implementing alterations to meet process needs. A 
hurdle to this approach has been so-called ‘black box’ 
technologies, which, while perfect for a GMP environment, 
have proven rigid and complex in process development 
scenarios, where the search for the ‘perfect process’ is 
ongoing.

A solution to this has been custom design approaches. 
Working closely with an engineering partner to develop a 
custom technology ensures the full focus of the partner 
and a design to meet specific needs. The downside is 
that it can be a costly path and potentially premature in 
a situation where the specific process parameters and/or 
product characteristics are not yet fully defined. 

The advanced therapies industry is in a place where 
developers are looking for tools that can precisely help 
them to automate their processes. Equipment developers 
are in the process of meeting these needs as best they 
can.
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Part Two: Flexibility and Novel 
Technology 
Need for flexibility
To promote process development, it is critical that 
tools are highly flexible. This is balanced out, however, 
by requiring that tools are ready and able for GMP 
implementation and entering into manufacturing mode. By 
working together early on, the user requirements get built 
into the process even before the manufacturing stages. 
Additionally, analytical tools can be developed in parallel, 
thus enabling ongoing process improvements monitoring 
and providing comparability testing approaches.

In a nascent industry such as cell and gene therapy, 
the lack of suitable tools has been lamented widely. 
However, speed to the clinic has been a driving factor 
on therapy developers opting for off-the-shelf tools, 
simply due to availability and proven track record. 
While these are fair drivers, it has meant that tools 
optimisation, or even bespoke developments serving 
the need of this unique industry, has been lagging.

Notably, flexibility may mean different things to the 
respective parties. In a development collaboration, 
it is therefore important to clearly define the flexible 
parameters, as well as categorising ‘must haves’ and 
‘nice to haves’. Designing tools that are as broadly 
applicable, across as many unit operations and/or cell 
types as possible, has been a much-voiced ask.

At the same time, to accommodate continuous 
optimisation during process development and early 
clinical phases, separating the individual unit operations 
and approaching manufacturing as a sequential or serial 
execution is often more practical. This also serves the 
need to build out process and quality characteristics 
as mentioned above. In an ideal world, conceptually, 
having individual tools during development that can 
then be locked into a single tool, almost like Lego 
pieces, under a single manufacturing execution system 
could provide a solution. Some tools providers are 
offering aspects of this approach; however, this offering 
is typically restricted to one provider and does not 
allow for the integration of tools from a competitor.

The regulatory aspects of flexibility 
Is it realistic to have ‘black box’ or ‘press and go’ 
equipment for advanced therapeutics? With living drugs, 
and specifically human cells, we may not be quite ready 
for this yet. Variable input material from different donors 
makes for exceedingly complex manufacturing. More often 
than not, human intervention is required to accommodate 
this variability. In the future, one could imagine machine 
learning paradigms, as well as bio-feedback loops to 
enable automated process adjustments, at which point 
single equipment solutions will become very attractive.

With that said, such flexibility may require a significant 
paradigm shift in how regulatory bodies view 
manufacturing. Some might argue that master files 
already drive down the ability to innovate as crucial 
proprietary information is not readily shared. While this 
is handled differently in Europe, where master files are 
uncommon, there has not been a notable difference 
in tools development partnerships on the continent. 

As such, any time a regulatory body encounters a 
new component or a new tool, there are entirely 
new challenges to prove that the components 
are safe, and the technology is suitable for the 
manufacture of human therapies. This can make the 
introduction of new technology more cumbersome 
and is possibly one of the main drivers why therapy 
developers continue to rely on tried and tested 
solutions, even if the performance is sub-par.

When is the right time to change to novel 
technology?
Modelling a drug development process by taking into 
consideration critical quality aspects and product 
characteristics can help to determine the timing. 
Integrating novel, potentially suitable technologies early 
on in the process development cycle can sometimes 
help define both the product and the process. By 
capturing variables and unknowns and identifying 
gaps but also considering clinical and commercial 
demand, therapy developers can define the ‘drop 
dead’ date for a robust manufacturing solution. This 
can provide the space to work with a tools provider 
on a parallel path, generating necessary validation and 
comparability data to execute a suitable commercial 
manufacturing platform implementation when needed. 

Some questions to consider for the therapy developer: 

- What are the drivers for the technology change? 
- What data drives this decision and how is generated?
- What are the gating items that trigger the change? 

Once these questions are answered, the relationship 
between the two parties can be more easily defined. 
The relationship should have clearly defined roles 
and responsibilities, identified risks and mitigation 
strategies for both partners, as well as success criteria.

It is important to remember treating patients is at the core 
of this effort. Successful collaborations have the potential 
to revolutionise the way we think about manufacturing 
today and enable commercial success for all.
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Conclusion:  
Partnerships, Flexibility and Risk  
The main question presented by the panel was: “how can 
developers of therapeutics and equipment providers work 
together to best move the cell and gene therapy industry 
forward”. A key takeaway was that there is currently a 
(perceived or real) lack of trust between tools providers 
and therapy developers and a shift towards more 
collaboration is highly desirable. Co-developments can be 
a productive way of enabling both sides in their mission 
to treat patients safely and efficiently; this requires setting 
aside what one might call ‘consumerism’ to solve the 
unique requirements of the advanced therapies industry. 

At present, the cell and gene therapy industry appears 
to be driven by risk-avoidance when it comes to 
tools selection in particular. This is maybe not 
surprising, given the extremely innovative therapeutic 
paradigm, where convincing regulators that gene-
edited human cells are a perfectly logical modality. 
Pair this with novel manufacturing tools, and the 
approval risk may appear insurmountable.

So, how can this partnership work when both sides 
need to carefully consider the risk of all aspects of the 
business? Does one partner have to take the lead? While 
the discussion of who should be taking the lead in driving 
innovation and future partnerships, tool or therapeutics 
developers, was left to answer off-line (read: who wants 
to go first?), some important solutions were discussed:

The interplay of flexibility versus rigidity was one 
important aspect. Manufacturing requires a level of rigidity 
for success but to scale up to the commercialisation 
phase it is critical that sufficient flexibility is built into 
the process, including the equipment that makes 
the processes possible. There is a fine balance 
between finding the right flexibility without requiring 
too much. Building the broadest possible product 
flexibility into the regulatory filings by keeping critical 
quality attributes broad, based on a detailed process 
understanding, can be one approach to mitigate risk.

Another key topic was timing. Forming a collaborative 
partnership is typically closely aligned with the timeline 
to implement technical solutions and prospective 
manufacturing volumes. Ideally, a partnership is formed 
early enough to allow for a co-development process, 
thus enabling feedback loops and the integration of 
process-specific requirements. More often than not, 
however, these theoretical roadmaps get derailed by an 
aggressive push to get into the clinic and to market. 

On the whole, there is a lack of data flow between 
developers in the therapy space and those of 
equipment. While the use of master files was one 
suggestion for overcoming this, this is limited by 
their not being used in Europe. It has also been 
mentioned as a hurdle in overall innovation, as master 
files are typically not disclosed to the public.

For tool developers working with advanced therapeutics, 
there are additional regulatory challenges, many of 
which can be overcome by collaborative work. This 
extends beyond just working with the developers, 
but jointly with regulatory bodies as well. 

Overall, it is important for therapeutics developers to 
work more closely with their tool providers. They will 
get more out of the relationship by viewing it as more 
collaborative and providing validation for the work of 
their partners. At the same time, it also behoves these 
developers to take further ownership over the tools they 
create collaboratively. The panel found that ‘press and 
go’ technology just does not work for advanced cellular 
therapies. The inability to tweak tools to work precisely for 
specific therapy is important for innovation and progress. 

With a data-driven risk-based approach there is a 
lot of room for there to be a partnership between 
these two sides of the industry that is highly 
productive for both sides in creating agile processes 
and products that can get to the market faster. 

Thanks to all of the working group participants for their collaboration and willingness to share and discuss these 
important issues.

Steven Goodman, bluebird bio
Philippe Parone, Celyad
Mustafa Munye, CGT Catapult
Jenny Stjernberg, Fresenius Kabi
Jon Ellis, Invetech
Jordan Croteau, Kite Pharma

Yann Pierson, Limula Biotech
Deana Mohr-Haralampieva, MUVON Therapeutics
Andrea Traube, Optima Pharma
Sean Werner, Sexton Biotechnologies
Cenk Sumen, Stemson Therapeutics
Dan Strange, TTP group
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Register your interest for the 
upcoming virtual Phacilitate 
Automation SIG at: 
www.phacilitateautomation.com

21 – 25 June 2021
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