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Automated manufacturing of high-quality 
therapeutic cells at scale 

The Challenge
With an ageing population and increasing demands 
on medical care, new therapeutic approaches are 
needed. In this context, the rising field of regenerative 
medicine offers real potential. Mesenchymal Stromal 
Cells (MSCs) play an important role within this field, 
both for autologous and allogeneic therapies. MSCs 
can be differentiated into a target tissue or applied 
directly as a cell therapy to modulate the immune 
response and induce self-healing effects. 

As of October 2018, there are over 2,400 recruiting 
clinical trials worldwide involving MSCs (https://
clinicaltrials.gov/). 

In order to deliver on the potential of cell-based 
therapies, production capacities have to be increased 

to guarantee a reliable supply of high-quality cell 
products in sufficient quantities at an affordable 
cost. Up to now, this has posed a major challenge – 
cell isolation and expansion processes are expensive, 
labour-intensive and subject to high variability.

The Solution
AUTOSTEM is an EU H2020 project involving 10 
partners across 4 European countries. In AUTOSTEM 
we have harnessed the power of automation to 
produce the AUTOSTEM cell production pipeline. 
This automated platform is designed to produce 
safe, efficacious and affordable cell products. Within 
the project, an automated, robot-aided production 
pipeline has been developed to ensure the defined, 
controlled and reproducible production of MSCs.  
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AUTOSTEM is designed as a user-oriented, closed, 
automated system and provides an efficient pipeline 
for the generation of therapeutic cells in the litre 
scale. The platform represents a fully equipped, 
automated laboratory in an environmentally 
controlled area and is capable of isolating and 
expanding MSCs autonomously in a full end-to-end, 
adaptive process. Its modular and highly integrated 
design combines state-of-the-art laboratory 
equipment with novel technological developments.

The pipeline allows close monitoring and control 
of production and environmental parameters and 
paves the way towards sophisticated production 
schemes that are adaptive to cell behaviour. The 
AUTOSTEM platform delivers a significant advance 
towards the routine clinical application of cell 
therapies in the future. 

In addition to the novel pipeline itself, other 
innovations include tailored sensors that are 
integrated into the system and provide real-
time in-process monitoring during production. 
Commercially available sensors track DO, pH and 
temperature, but we have developed additional 
sensors to track glucose, lactate and ammonia.

Work is already well advanced on additional 
innovations: 
• Cell Selection: Future versions of the pipeline will 

facilitate the use of proprietary MSC selection 
techniques to isolate a specially selected or 
purified sub-population of MSCs.

• Xeno-free medium: Future plans include the 
adaptation of the process for use with a xeno-
free medium for the culture of cells, which will 
enhance the safety of the end product.

The Innovation

Rendered image of the internal components of the AUTOSTEM cell production platform
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The AUTOSTEM project has demonstrated the 
feasibility of fully automated, end-to-end production 
of therapeutically relevant cells in the litre scale. 
We have developed and tested a prototype of the 
platform. The next step towards clinical application 
will be the demonstration of full GMP compliance 
and therapeutic efficacy of the cells produced in a 
clinical setting. Further optimisation of the system 
is also planned.

There is potential to adapt the AUTOSTEM platform 
for the automated production of other cell types, 

such as induced pluripotent stem cells or suspension 
cultures. The modularity of the platform enables 
versatility and provides opportunities for multiple 
different applications.

Combining expertise in life science and regulatory 
fields with excellence in production technology, 
AUTOSTEM is poised to deliver breakthroughs in 
regenerative medicine. The AUTOSTEM team is 
open to collaborations with industry, as we bring 
the AUTOSTEM system closer to clinical and 
pharmaceutical use.

Building on Success

Photos of the AUTOSTEM Platform as at December 2018 



If you are interested in further information on the AUTOSTEM project, 
the automated system and possibilities for collaboration please contact:
Dr Mary Murphy, NUIG (mary.murphy@nuigalway.ie) or
Niels König, Fraunhofer Institute of Production Technology (niels.
koenig@ipt.fraunhofer.de).
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For further information on the project please see the Project website 
http://www.autostem2020.eu/

You can also follow us on
Twitter: https://twitter.com/autostem2020

Facebook: https://www.facebook.com/autostem2020/ 
and LinkedIn: https://www.linkedin.com/company/autostem 

The AUTOSTEM Team
The AUTOSTEM consortium is a multidisciplinary mix of engineers, regenerative 
medicine scientists and high-tech companies from 4 European countries, led by  

Dr Mary Murphy of the National University of Ireland, Galway (left). 
The partners in the project are set out below.


