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How Robust Does Your IPC/
QC Strategy Have to be When 
Manufacturing Advanced Therapies 
at Scale?

This working group session was geared towards Heads of Manufacturing and of IPC/QC, process development partners, 
standards representatives and collaboration partners, such as IPC and QC technology companies. The closed door 
session was led by:

 Rapporteur: 
  Nicolas Danzenbächer, 

Senior Product Manager 
MACS GMP Cytokines and 
Cell Culture Reagents, 
Miltenyi Biotec

For biotechs in the advanced therapies industry, the technology to automate bioprocessing is now available and widely 
utilised. However, as the pace of industry growth continues and more large-scale trials take place, new challenges have 
emerged around the role of in-line process control and how it fits into a quality control strategy that is suitable for 
commercial scale manufacture.

This working group came together to discuss the future role of in-process control (IPC) and quality control (QC) in 
advanced therapies, the suitability of the current standards and the main technical IPC/QC challenges currently faced 
by our industry.

This report will outline key elements of the working group discussion and provide a set of recommendations to support 
the development of new, industry-wide standards for IPC/QC, as the manufacture of advanced therapies steps up to 
the next level of scale.

Co-Rapporteur: 
Shashi Murthy, CTO, 
Flaskworks/Northwest 
Biotherapeutics 
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Part One: Understanding the 
Challenges When Considering 
the Role of IPC/QC in Advanced 
Therapies
Common roadblocks for achieving robust 
IPC/QC
With clinical trials carried out over a number of years, 
technology associated with creating batch records 
and reviewing batch records has not kept up with tool 
technology. Is IPC/QC the bottleneck preventing the 
industry from getting to scale with patient treatments that 
would otherwise be manufacturable and efficacious?

One challenge is variation between operators. 
Removing the human element avoids such variation.

With a lack of standards and biomarkers, for some 
the lack of QC markers is the greatest challenge.

The lack of standards in testing has been a huge 
roadblock for some. Standards are important; 
not just physical standards, but also analytical 
standards and techniques that compare things and 
are able to give a value that can be acted on.

What is required to get standards for cell counting? 
It takes several years and requires being able to think 
through the problem downstream. When trying to speed 
up the process, that means moving the document further.

There is now a two-part guidance for cell counting 
standards from ISO. Part 1 of the standard, ISO 20391-
1:2018: Biotechnology — Cell counting — Part 1: 
General guidance on cell counting methods, was 
published in January 2018. This first part provides 
general guidance for cell counting processes, including 
method selection and measurement validation. 

Part 2, ISO 20391 – 2:2019 Biotechnology – Cell 
Counting – Part II: Experimental Design and 
Statistical Analysis to Quantify Counting Method 
Performance, was published in August 2019 and 
provides a method for evaluating specific aspects of 
the quality of a cell counting measurement process. 

For some the analytics themselves are the 
primary roadblocks. Automation can help with 
this. But until you have standardised analytics, 
how can you build an automation platform?

Another major question is who should take the 
lead; the therapeutic product manufacturer or the 
equipment manufacturer? In a perfect world they 
would collaborate and, ideally, there is more than one 
therapeutic technology using an analytical technique.

A big consideration is funding, as R&D in this industry 
has many limits and barriers to stable future funding 
on a large scale and the business model is important.

There is a lot of focus on getting the lead product pushed 
out, much more than focusing on a pipeline. Would it be 

possible for groups to work together as a consortia to 
work towards broader ends. Can a manufacturer write 
data so that it is exportable and analysable across groups?

Is there enough understanding of the molecules 
themselves? Is there more process development 
that needs to happen upstream for the QC? 
How can you standardise when you don’t 
know enough about your products?

Once the rush to clinic has begun, there is also 
a great deal of pressure from investors but the 
complex process cannot be too rushed.

Breaking down the process into smaller pieces would 
simplify this, but how is the process to be broken 
down? This can best be accomplished collaboratively.

Specific stories of IPC/QC challenge
Pricing structures can become complicated when 
using standardised panels as opposed to creating 
specialised ones. This can create adversarial 
relationships between the manufacturer and producer.

The process of going to mass manufacture 
always will have constraints. The developers and 
manufacturers do need to work together.

One major constraint will always be the financial 
one. But there are also cultural constraints with 
standardising - people expect to be able to collect 
analytical data to their own specifications.

Beyond CAR-T cells: applications for other 
cell types
While there is a definite focus on CAR-T cell advanced 
therapies, the IPC/QC challenges are relevant to a 
host of other cell therapies and productions as well, 
as is the need for standardisation both for measuring 
and analytics. For example, dendritic cell vaccinations 
and pluripotent stem cell-based products.

How can collaborative approaches be used 
to overcome the roadblocks?
Creating a standard is a complex process. It has to begin 
upstream and plans need to be made with as much 
information as possible, especially before the process 
of moving towards commercialisation. The next step is 
writing standards, which needs to be done collaboratively.

Breaking down the analytics side into smaller 
problems is best accomplished collaboratively.

The development side and manufacturing side definitely 
need to view this as a collaborative process.
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Part Two: Working Towards 
Solutions in Breakout Groups
Product characterisation
In the product characterisation breakout room, 
the first task was how to define characterisation. 
This was set as being defined through markers 
and by identifying the active substance. What 
is often overlooked is the identification of 
impurities, which could be quite beneficial.

The characterisation is what is most important from a 
CDMO’s perspective. From the visual appearance and 
individual measurements, to potential leftovers from 
the manufacturing process, all are key considerations.

Characterisation, however, does not always work well 
with commercial opportunity, oftentimes requiring 
a difficult balance. Product characterisation isn’t 
just based on measurements, it will also be based 
on the cells and the company’s aims, whether that 
is working with iPSCs or something else. There is a 
great deal of benefit that can come from working 
with an already established characterisation, but 
there is still a need to focus on genomic stability.

Overall, what is critical is identifying and 
selecting the best biomarkers.

The major challenges to product 
characterisation
After defining characterisation, the group looked towards 
the challenges that this aspect of IPC/QC faces.

A major challenge, as discussed in the introductory 
group, was the need for input and guidance from 
regulators regarding standards. Other barriers include 
the lack of equipment standardisation and the additional 
challenges this imposes onto product characterisation.

Achieving progress in this area is slow because 
agreeing on standards is slow. In order to move 
forward there is a need for a standardised ‘starting 
point’ that can be updated as needed.

One collaborative way of looking at this is by having 
standards that are good enough for many products, 
though perhaps not perfect. Rather than focusing 
solely on the product that is in the lead to market, 
there will be broader considerations, allowing the 
industry to move forward faster and more efficiently.

There is also a need for reference standards that 
are specific to a cell type in a way that can be taken 
from preclinical stages to apply to all clinical stages. 
Another big challenge is to characterise a product 
enough to obtain all required information for late 
stage development. However, a balance must be 

struck because it can become restrictive if too much 
product characterisation is done around scaling up.

Balance is key in standardisation—it needs to 
provide flexibility in early development, while also 
being able to adapt to the later stages in a way 
that will move the industry forward as a whole.

Developers will always want to move fast. In 
response to this, manufacturing could be done 
with research tools as could the reverse.

A gap in recruitment has required easily 
operating equipment. There’s also been a need 
for implementing innovative technology into the 
pharmaceutical sector, such as 3D printers.

Another big need for product characterisation 
is for patient material.

Investors needing so much data early on 
in the development creates a great deal of 
pressure on developers to obtain the data fast, 
sometimes to the detriment of the product.

Vector copy number
Retroviral and lentiviral vectors have been broadly used 
in Chimeric Antigen Receptor (CAR) T-cell therapy clinical 
trials. These vectors have the capacity to integrate 
permanently into host cell DNA. There is an increased 
risk of oncogenesis if the vector copy number (VCN) 
per cell is high. The Food and Drug Administration 
(FDA) recommends that the VCN shall be <5 copies 
per genome. Accurate and rapid measurement of 
VCN is an important quality control step required for 
release of CAR T-cell products for patient infusion.1 

There is a scientific problem, the solution for which needs 
to be more comprehensive than copying the number 
in the old fashioned way; doing it in the cell manner.

A collaborative approach between public and private 
entities can provide the necessary innovation here. 
For example, the Cell and Gene Therapy Catapult has 
been working towards a better way of doing single cell 
assays, a study of single cell analysis of lentviral 
integration to support ex-vivo gene modified cell 
therapy development can be found here and involves 
the development of a novel analytical workflow to 
analyse vector copy number at a single cell level.

However cost proves a major barrier. If costs 
don’t become more reasonable, it will be hard 
for progress to be made in this area. Additionally, 
regulators are not helping with standardising in 
this area; they are unlikely to be prescriptive.

1Chen, A, Velickovic,Z , Rasko, J, 2020, ‘Vector copy number quality control testing for CAR-T cells: critical validation parameters’, 
Cytotherapy, vol. 22, no. 5, pp. S142.
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Conclusion: A Need for 
Standardisation Across  
the Board, With Balance
As the industry seeks to move forward a major question 
is what effect is the IPC/QC strategy having on advanced 
therapies achieving their goals of getting to scale. Was 
it becoming a major bottleneck for the industry?

All of the panelists agreed that a great deal of the 
complexities surrounding the challenges with IPC/QC 
centered around a lack of standardisation. This extended 
to equipment, biomarkers and regulatory bodies.

The process towards standardisation is not a simple 
one. It needs to be balanced with having the time 
to properly collect data before coming to market. By 
the entire industry working collaboratively, a set of 
characterisations can be shared across the industry.

Standardised analytics is an important part of 
having a working automation platform, while 
a lack of standardisation is hurting business 
models and slowing our industry’s efficiency.

Solutions during the second part of the meeting 
were focused on product characterisation.

Going forward it would make a great deal of sense for 
regulatory bodies to work towards helping with product 
characterisation. Overall, the process can benefit by being 
done more collaboratively in every way, this includes 
finding measurement standards and biomarkers for many 
products, not just working with the lead one to market.

The manufacturers of equipment and therapy 
producers can work collaboratively to overcome 
many of the barriers to standardisation that in turn 
are getting in the way of creating an IPC/QC strategy 
that supports a strong path to commercialisation.

Register your interest for the 
upcoming virtual Phacilitate 
Automation SIG at: 
www.phacilitateautomation.com

21 – 25 June 2021

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