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Cell and gene therapy is witnessing 
‘interesting times’. What for the past 
two decades was an academia-based 
sector, is currently evolving into an 
up-and-coming, dynamic and mul-
tifaceted industry capable of deliv-
ering commercially viable solutions 
to patient populations in need. 
During these times, there are mul-
tiple debates at the strategic level to 
envisage how manufacturing might 
occur in the near future. Already, 
GMP-grade solutions allowing 

scalable production of ATMPs have 
entered the market, and solutions 
allowing automated manufacturing 
are increasingly being adopted by 
product developers and/or CMOs. 
Hence there is a gradual formation 
of ‘generic’ process pipelines that 
could be considered as blueprints 
for future production schemes. 
However, a degree of freedom to 
customize is and should remain key, 
since versatility in terms of product 
outlook – whether for a cell, gene 

or tissue product – is inherent in 
this field. What should be of ut-
most importance is the delivery 
of high-quality products with de-
fined quality attributes that ensure 
functionality. In addition, future 
bioprocess pipelines should possess 
the capacity to deliver these prod-
ucts cost effectively which is a key 
element at this point of the field’s 
evolution.

In this special issue, a snapshot of 
current manufacturing challenges 

“Cell and gene therapy is ... evolving into an 
up-and-coming, dynamic and multifaceted 

industry...”

LATEST ADVANCES IN BIOPROCESSING: 
OVERCOMING BOTTLENECKS
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encountered for the production of 
several of these ATMPs is provided 
in an effort to see where synergies, 
or ‘particularities per product type’, 
might be found. Perspectives from 
both academic and industrial lead-
ers hopefully provide a ‘bird’s eye 
view’ of both current bottlenecks 
and future opportunities.

In the Expert Insight article, 
Streamlining data management and 
process analytics for the manufac-
turing of cell and gene therapies, Dr 
Toon Lambrechts et al. (MyCell-
Hub & Prometheus, KU Leuven) 
explore one such potential bottle-
neck: the need for data management 
strategies and technological solu-
tions to deal with the huge surge in 
data derived from, and feeding into, 
advanced therapy manufacturing 
processes as they scale up and be-
come more rigorous. The authors 
discuss paths forward to ensure this 
data is properly harnessed as an in-
valuable tool for future bioprocess 
design and control.

The theme of bioprocess scale-
up is continued by Dr Lior Raviv 
(Pluristem) in Changing the “art” 
of growing cells into an industrial-
ized platform for marketing scale 
manufacturing. Dr Raviv focuses 
on the core elements of bioprocess-
ing which must evolve to deliver the 
required quality and consistency 
demanded by mature commercial 

sectors such as protein therapeutics.
Jacob Smith et al. (AskBio) shift 

focus to AAV vector bioprocessing 

in ‘Overcoming bottlenecks in gene 
therapy manufacturing’. Perhaps 
no other specific technology area 
within cell and gene therapy cur-
rently incorporates such a pressing 
need for technological innovation 
– in this case, to swiftly alleviate a 
severe capacity crunch while simul-
taneously driving quality improve-
ments in a field newly experiencing 
the sort of regulatory stringency one 
expects at the commercial product 
level.

Next-generation stem cell expan-
sion technologies by Dr Carlos AV 
Rodrigues et al. (Institute of Bio-
engineering & Biosciences, Istituto 
Superior Tecnico, University of Lis-
bon) examines recent advancements 
in bioreactor design and configura-
tion, with a view to defining opti-
mal approaches towards delivering 
the ‘Holy Grail’ of combined qual-
ity and consistency in stem cell ex-
pansion. In this perspective article, 
the authors provide an exploration 
of bioreactor miniaturization, and 
of the pros and cons of different 
culture formats (microcarriers vs 
cell aggregates).

The tissue engineered product 
field’s struggles in achieving lasting 
commercial success have resided in 
part in a failure to develop cost-ef-
fective, automated and standard-
ized manufacturing processes. In 
Automated tissue manufacturing 
through 3D bioprinting, Dr Fabien 
Guillemot et al. (Poietis) assess the 
potential of a disruptive technology 
area at the intersection of automa-
tion, biology and digital technology 
to create a bright future in an area 
that is one of cell and gene therapy’s 
pillars – indeed,  its former standard 
bearer.

In our interviews section, VRL 
Eurofins examine the various types 
of lab testing needed to mitigate 

“Perhaps no other specific technology 
area within cell and gene therapy currently 

incorporates such a pressing need for 
technological innovation.”
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risk and ensure safe and efficacious 
cell and gene therapy products, in-
cluding infectious disease screening 
of donors for transplantation, mi-
crobiological testing for cells, tissues 
and patients prior to transplant, and 
immunogenetics. Eppendorf dis-
cuss lessons learned from more ma-
ture biologics sectors that can be ap-
plied to cell therapy bioprocessing 
and look at how to address current 
bottlenecks in scaling up to cost-ef-
fective commercial manufacture. 
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