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How to secure & standardize 
your cell expansion
Paula Villaescusa Sánchez & Anette Brass

Manual cell expansion is variable and prone to errors, especially when multiple operators are 
involved. Automation can improve the reproducibility and quality of cellular products. The 
Xuri™ Cell Expansion System W25 is designed to automate and close the cell expansion step 
to reduce process variability. In addition, UNICORN™ software can be utilized to control 
critical aspects of the cell expansion runs themselves. This article will explore the benefits of 
increasing cell expansion automation, including enhanced reproducibility, improved product 
quality, and reduced processing timeframes.
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THE XURI™ W25 CELL  
EXPANSION SYSTEM

The cell expansion step lies in the middle 
of the cell therapy manufacturing work-
flow, where the XuriTM W25 System can 
be used together with Cytiva’s media and  
reagent solutions. 

Working with the Xuri™ Cell Expansion 
System W25 comprises three components. 
First, the hardware is required, which ensures 

closed and fully controlled conditions (Figure 
1). Secondly, UNICORNTM software man-
ages the operations, control, and monitoring 
of the process. UNICORNTM software can 
be used remotely if, for example, the system 
is in a cleanroom and the operator is in an 
office. Thirdly, cell expansion is performed in 
a choice of single-use CellbagTM bioreactors 
with working volumes between 300 mL and 
25 L. 
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Hardware

The Xuri™ Cell Expansion System W25 con-
sists of a base unit, an environmental control 
unit (CBCU), and a pump. 
The base unit is used in combination with a 
tray and a disposable Cellbag™ bioreactor and 
has multiple functions including heating and 
culture mixing plus weight and temperature 
measurement.  Trays are available in three 
different sizes for culturing of up to 25 L 
working volumes. To protect light-sensitive 
components of the culture medium and to 
prolong the life of the optical sensors, lids are 
available for all tray sizes. 

The CBCU delivers gas of a defined com-
position to the culture and is used in conjunc-
tion with optical sensors fixed to the Cellbag™ 
bioreactor for online control of culture pH 
and DO. The peristaltic pump delivers and 
removes media to and from the bioreactor. 
Flow rates can be adjusted for a range of pro-
cesses, delivering fresh medium for perfusion 
cultures, and harvesting. 

The gentle rocking motion of the system 
uses Cytiva’s wave philosophy to induce 
‘waves’ in the Cellbag™ bioreactor in order 
to agitate the cell culture. These waves allow 
bubble-free oxygen transfer and culture mix-
ing without any invasive mechanical mixing 
nor gas sparging. 

The Xuri™ system can be used to culture 
multiple therapeutic cell types that grow in 
suspension. The system can be used for grow-
ing both genetically modified and non-genet-
ically modified T cells, natural killer cells, and 
tumor-infiltrating lymphocytes.

Cellbag™ bioreactor

The Xuri™ system’s Cellbag™ bioreactors are 
single-use, functionally closed bags that pro-
vide a suitable environment for the rapid 
expansion of cells during cultivation while 
minimizing the risk of cross-contamination. 
They are ready-to-use, with no sterilization or 
cleaning steps required.

Software

UNICORN™ software consists of four mod-
ules: administration, method editor, system 
control, and evaluation. The system control 
module is used to connect to the system 
as well as to start, view, and control a run. 
UNICORN™ software allows you to control 
and monitor three instruments simultane-
ously from one computer, while collecting 
data from a total of 32 systems. The software 
also allows real-time plots and run logs to be 
viewed. In addition to performing manual 
runs, the user can program and run methods 
for a completely automated process.

The method editor module (Figure 2) en-
ables creation, editing, saving, deleting, im-
porting and exporting of methods.

MANUAL RUN VERSUS  
METHOD RUN

During a manual run, every step must be 
manually enabled via UNICORN software. 

 f FIGURE 1
The Xuri™ Cell Expansion System W25 hardware 
components.
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This involves the setup of the parameter val-
ues, such as the setpoint and the accepted 
fluctuation range for alarm, as well as starting 
and stopping the control of the parameters. If 
a site already has a Xuri™ system, there is the 
option to implement the next level of auto-
mation with method runs. A UNICORN™ 
method run consists of a set of user-defined 
instructions that can automate almost all the 
steps performed by the user during a manual 
run, which minimizes hands-on time for op-
erators. The steps required in exemplar manu-
al and UNICORN™ method runs are shown 
in Figure 3. 

The benefits of using a method run in-
clude automation, standardization, robust-
ness, and repeatability, in addition to en-
hanced 21 CFR Part 11 compliance. There 
is the possibility to embed standard operating 
procedures (SOPs) in the method, as well 
as advanced control of key parameters such 
as weight, temperature, and sensors of pH  
and DO. 

USER PERSPECTIVE

Anocca is a Swedish biotech company found-
ed in 2014, which has developed a technolo-
gy platform for the analysis of T cell biology. 
The company’s main focus is delivering T cell 
receptor (TCR)-modified therapies in the on-
cology field. Anocca has its own manufactur-
ing facility and utilizes the Xuri™ Cell Expan-
sion System W25 in its good manufacturing 
practice (GMP) manufacturing workflow.

In order to expand cells, several aspects re-
quire initial consideration. Cell cultures need 
to be supplied with nutrients and growth fac-
tors to proliferate, and metabolites must be 
removed. Cell therapy products need to be 
handled aseptically throughout the manu-
facturing process, and open handling of cell 
cultures requires HC-A containment. Each 
open-handling step poses a risk of introduc-
ing contamination. Furthermore, manual 
expansion poses the challenges of being both 
time-consuming and operator intensive.

 f FIGURE 2
Method editor module software.
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 f FIGURE 3
Workflows of a manual run versus method run on the Xuri™ system. In each case, the steps in purple are those that must be 
manually overseen by the operator.

Automation has the potential to make GMP 
manufacturing much more straightforward. It 
offers standardization, meaning less variability 
on an operator level. A closed system leads to 
a reduced risk of contamination and the pos-
sibility to work in lower hygiene classes with-
in the GMP facility. Automation can give the 
option to monitor culture parameters with less 

direct handling of the cell cultures. However, 
it may also involve very specific and complex 
equipment that requires extensive operator 
training. Anocca is using the Xuri™ W25 sys-
tem in combination with UNICORN™ meth-
ods to make expanding T cells easier.

Anocca chose the Xuri™ system as it is a 
closed system that offers the opportunity to 
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monitor the pH and the DO in culture. It 
also offers the option to perform perfusion 
culture, the constant addition of fresh media, 
and the removal of old media, which allows 
the growth of T cells to a high concentration 
(greater than 10 M/mL). The Xuri™ system 
also provides the opportunity to sample the 
cell culture for in-process testing, and has 
many adjustable parameters that can be set to 
achieve optimal cell proliferation.

Similarly, UNICORN™ methods are of 
interest to Anocca because they allow a large 
number of parameters to be set in an auto-
mated fashion, whereas such extensive ad-
justments can cause confusion and pose the 
risk of operator error if performed manually.  
UNICORN™ methods allows standardized 
use of the system, leaving less room for oper-
ator error and speeding up certain processes. 

Little instruction documentation is re-
quired by the operator when initiating a 
Xuri™ run using the UNICORN™ method. 

All run parameters are specified at once and 
then all the functions, including rocking, 
temperature control, and gas flow, are activat-
ed automatically. Using the manual approach, 
there is approximately 2–3 h of setup follow-
ing unpacking of the Cellbag™ bioreactor be-
fore the equilibration phase can commence. 
This timeframe is reduced to 1.5 h utilizing 
the UNICORN™ method.

Looking to the future, Anocca is planning 
to automate the setup of the perfusion phase, 
which also includes the autocalibration of the 
pumps. They are considering implementing 
watch functions to couple culture parame-
ters that can be monitored to Xuri™ system 
parameters – for example, coupling the DO 
values to the rocking speed. 

Future improvements to the system could 
include sensors that allow a direct readout 
of metabolites or biomass, so perfusion 
rates could be coupled to cell number in the 
bioreactor. 

Q&A

David McCall, Editor, BioInsights speaks to (pictured left to right)  
Paula Villaescusa Sánchez, Field Application Specialist, CGT, Cytiva  

and  
Anette Brass, Head of GMP Process Development, Anocca AB

 Q How can I learn more about how to use methods on Xuri W25 
system? 
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PVS: We have an online course available – Advanced UNICORN™ method 
editing for cell therapy (UNI2) – for those who wish to learn how to use methods. 
This course offers access to recorded lessons where the trainee can go through different phases 
of method creation. It introduces how the method is structured and explains how we orga-
nize the methods from the origination of instructions, phases, and variables. It also guides 
you through the advanced control methods with commands and instructions. I highly rec-
ommend joining this course. Then, when the operators have a good understanding of how 
to work with the system, then they can move to the next step of automation with methods.

 Q Are there other systems that automate your cell expansion steps?

AB: In-house, we did not test other automated systems to expand our cells. We 
have tested more static systems including static cell culture bags. We have also looked into the 
G-RexTM to expand cells - however, none of them are very automated from our perspective. 
There are many other recent solutions, but one thing that we like about the XuriTM system is 
the modularity. There are other things that we like from the Lonza CocoonTM, or the Clini-
MACS ProdigyTM from Miltenyi Biotec, but with these, you are locked in for the entire pro-
cess. With the XuriTM system, we can do many different things before we go into it, and also 
have the opportunity to load many different things after we come out of it. This works well for 
us in terms of the way we have designed our process.
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