
Engineering Conferences International
ECI Digital Archives

Cell Culture Engineering XV Proceedings

Spring 5-12-2016

Scaling microcarrier-based cell expansion processes
Mark Szczypka
Pall Life Sciences, mark_szczypka@pall.com

Follow this and additional works at: http://dc.engconfintl.org/cellculture_xv

Part of the Biomedical Engineering and Bioengineering Commons

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in Cell Culture
Engineering XV by an authorized administrator of ECI Digital Archives. For more information, please contact franco@bepress.com.

Recommended Citation
Mark Szczypka, "Scaling microcarrier-based cell expansion processes" in "Cell Culture Engineering XV", Robert Kiss, Genentech Sarah
Harcum, Clemson University Jeff Chalmers, Ohio State University Eds, ECI Symposium Series, (2016). http://dc.engconfintl.org/
cellculture_xv/205

http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/cellculture_xv?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/229?utm_source=dc.engconfintl.org%2Fcellculture_xv%2F205&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com


SCALING MICROCARRIER-BASED EXPANSION PROCESSES 
 

Mark Szczypka, Pall Life Sciences 
Mark_szczypka@pall.com 

Heather Woolls, Pall Life Sciences 
Dave Splan, Pall Life Sciences  

Ing-Kae Wang, Pall Life Sciences 
Lisa Bradbury, Pall Life Sciences 

 
 
Key Words:  microcarriers, stem cells, scaling, mesenchymal. 
 
Therapies utilizing stem cells isolated from various tissues are currently undergoing clinical evaluation.  It is 

predicted that for many indications large quantities of cells will be required to treat the numbers of patients in 

need of therapy.  This requirement represents a challenge because the surface area needed to generate the 

projected numbers of cells is significant.  Microcarriers are a viable platform to meet the surface area 

requirement for generation of the predicted number of cells. 

One challenge when transitioning to larger reactors is the identification of agitation conditions that allow for good 

suspension of the microcarriers and sufficient kLa and nutrient mixing, without causing mechanical or shear 

damage to the attached cells.  We have used a combination of microcarrier mixing tests in the absence of cell 

culture, small scale tests on settling time with cells attached, and calculations to narrow the window of empirical 

testing and increase the probability of success on larger scale cultures in bioreactors.  We have characterized 

settling times, which are a function of both microcarrier properties (density and diameter) and fluid density, and 

microcarrier mixing data, to define an agitation window for culture testing.  This information can be used to guide 

studies for a wide range of cell/media/microcarrier combinations in multiple types of bioreactors. 

We will present a comparison of process optimization data captured in small-scale platforms with multiple 
microcarriers and medium formulations, and the subsequent transition and further optimization of the best 
conditions to larger bioreactor platforms.  Results obtained demonstrate that conditions for microcarrier-based 
processes for adherent cell expansion can be optimized at small scale and successfully transitioned to large 
platforms for further optimization. 
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