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ACCELERATE THERAPY DEVELOPMENT WITH TERUMO BLOOD AND CELL TECHNOLOGIES  
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Drive Advanced Therapies Forward with 
Synergy Between Media and Platforms
Determined to tackle challenges posed by cell therapy development and manufacturing  
at scale, FUJIFILM Irvine Scientific and Terumo Blood and Cell Technologies (BCT) come 
together to help you deliver critical therapies to patients faster. 

Reduce manual steps  

Maximize efficiency with the unparalleled technology 
of Terumo BCT and innovative, ready-to-use media of 
FUJIFILM Irvine Scientific  

De-risk your media preparation

Enhance monitoring and control with Terumo BCT 
systems and FUJIFILM Irvine Scientific formulations

In cell therapy development, the outcome of cell expansion is closely linked with both the bioreactor or cell culture 
platform and the cell culture media. Terumo BCT and FUJIFILM Irvine Scientific have worked together to optimize cell 
expansion in the Quantum Flex platform across several different cell types. Protocols are available to streamline 
process establishment, de-risk the connection of media to bioreactors in a bagged format. 

Customize and optimize parameters 

Benefit from flexibility using Terumo BCT modular 
manufacturing services and FUJIFILM Irvine Scientific 
media products 

Accelerate your process

Scale up, down, or out with a more rational approach 
to facility design 

Simplify sourcing 

Work with systems and reagents that are compatible 
with each other  

FUJIFILM  
Irvine Scientific

Best-in-class  
media formulations

Terumo BCT
Outstanding automation 

capabilities

A shared vision of advancing  
therapies by supporting 

streamlined and effective 
cell therapy development 

and enhancing control over 
manufacturing processes

Why choose Terumo BCT and FUJIFILM Irvine Scientific?Why choose Terumo BCT and FUJIFILM Irvine Scientific?



Fully Automate Processes with  
Terumo BCT Workflow Solutions  
for Cell Expansion

Collection               Expansion               Fill and Finish

Quantum Flex Cell Expansion System 

Quantum Flex is a functionally closed, automated cell expansion system 
that can help you control your process with consistent expansion of a 
variety of adherent cells, suspension cells, viral vectors, and exosomes.

•	� Multiple sizes of hollow-fiber bioreactors enable scalable, perfusion-
based cell culture with reduced usage of valuable reagents

•	� Robust software facilitates fleet and device management and  
following Good Manufacturing Practices (GMP)

•	� Ready-access to fresh media, waste removal, and gas exchange  
over micrometer distances
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INTRODUCTION

Using human mesenchymal stromal/stem cells (hMSCs) as therapeutic products requires 
a reproducible manufacturing process that minimizes cell stress with reduced cell 
handling, while maximizing differentiation potential with robust cell growth in scalable 
systems. The rational design approach to media development, employed by FUJIFILM 
Irvine Scientific, produced a xeno- and serum-free medium (XSFM) with a strong 
performance in static culture systems. 

Recently, the medium format has been adapted for large-scale closed culture systems. 
The new dual component format consists of two bags, a smaller supplement bag that 
keeps the critical, temperature sensitive components frozen until ready to use, and a larger 
5 L basal media bag that is packaged in a convenient suitcase format for refrigerated 
storage. Lines of pellethane tubing on both bags allow for easy connection by aseptic 
welding. The tubing is compatible with the Terumo BCT Quantum and Quantum Flex, as 
well as the TSCD-Q sterile tubing welder; however, the additional included PVC line may 
facilitate compatibility with other closed systems. PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red provides a powerful and versatile tool for consistent, reproducible 
hMSC manufacturing and downstream processing.

METHODS

Cell source: All data presented were generated using commercially-available human 
adipose-derived MSCs (ADMSCs) at passage 3 or below. 

Flow cytometry: Cell samples were taken at day 0 and day 7 of the Quantum culture, 
prepared in a 0.5% BSA + PBS flow buffer solution, and analyzed using a standard MSC 
marker panel. Analysis was performed on a BD FACSymphony A3 using a 6-color panel for 
three positive markers (CD73, CD90, and CD105), two negative controls (CD34 and CD45), 
and an amine-reactive viability dye.

Quantum bioreactor: ADMSCs between passage zero and two were initially expanded 
in flasks to a seeding amount of 14–25x106 cells per bioreactor. RUO bioreactors were 
coated with 5 mg/unit of human fibronectin, and the seeded ADMSCs were expanded for 
seven days following an MSC expansion protocol provided by Terumo BCT.

(A) SUPPLEMENT BAG

• 10 mL supplement

• Stored at -20°C

SUMMARY
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RESULTS

The new PRIME-XV MSC XSFM Dual Component Kit with Phenol Red is fully compatible 
with hollow fiber bioreactors and supports 200x106 total MSCs from and initial seed of 
25x106 cells in seven days of expansion, and helps maintain stemness of ADMSCs post-
expansion. The dual component kit also enhances product stability and reduces the need 
for freezer storage, while maintaining sterility for any closed system applications in MSC 
manufacturing and MSC-based therapy. 
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Figure 1. PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red setup. The 500x PRIME-XV 
MSC XSFM Supplement is provided in a 10 mL 
(A) bag to minimize freezer storage volume while 
protecting the  formulation’s temperature-sensitive 
components. The basal media bag (B) is stored at 
2–8°C and must be brought to room temperature 
prior to infusing into the bioreactor. The supplement 
and basal bag may be aseptically welded to create 
the complete medium shortly before initiating the 
experiment. Connect the pellethane tubing (B) to 
hollow fiber bioreactor system that uses compatible 
pellethane tubing (C). For additional bioreactor 
connection option use the the PVC.

(B) BASAL MEDIA BAG
(C) HOLLOW FIBER  

BIOREACTOR

• 5 L basal media

• Stored at 2-8°C

• One PVC and two  
pellethane lines for  
flexible connections

Or another bioreactor with 
compatible pellethane tubing
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Figure 4. ADMSCs maintain their stem cell 
phenotype at day 7 post-expansion in  
PRIME-XV MSC XSFM Dual Component Kit 
with Phenol Red. The expression of negative 
markers CD34 and CD45 remained well below 
2% over the course of the culture. The expression 
of the positive markers CD73, CD90, and CD105 
ranged from 94–100%, indicating the maintenance 
of MSC differentiation potential over the course of 
the culture, similar to the complete medium. Results 
are representative of three donors. All measurements 
were taken in triplicate.
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The application of human mesenchymal stem cells (hMSCs) as therapeutic products necessitates a reproducible
manufacturing process that minimizes cell stress with reduced cell handling, while maximizing differentiation
potential with robust cell growth in scalable systems.
FUJIFILM’s rational design approach to media development produced a xeno- and serum-free medium (XSFM)
with strong performance in static culture systems. Recently, the medium format has been adapted for large-scale
closed culture systems: the dual component bag keeps the critical, temperature-sensitive components frozen
until ready to use, while the 5L bag of basal media is packaged in a convenient suitcase format for refrigerated
storage. Lines of pellethane tubing on both bags allow for easy connection by aseptic welding. The tubing is
compatible with the Terumo BCT Quantum and Quantum Flex, as well as the TSCD-Q sterile tube welder;
however, the additional included PVC line may facilitate compatibility with other closed systems.
PRIME-XV MSC Expansion XSFM Dual Bag format provides a powerful and versatile tool for consistent,
reproducible hMSC manufacturing and downstream processing.
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METHODSINTRODUCTION

SUMMARY
The new 5L dual bag format of PRIME-XV MSC Expansion XSFM is fully compatible with the Quantum bioreactor, supports a
yield of over 200x106 total MSCs from an initial seed of 25x106 cells in seven days of expansion, and helps maintain stemness of
hADMSCs post-expansion.
The dual bag component format enhances product stability and reduces the need for freezer storage, while maintaining sterility
for any closed system applications in MSC manufacturing and MSC-based therapy.

FIGURE 3. The kinetics of lactate generation and glucose
consumption are comparable between the dual component and
complete media 5L bags. Glucose and lactate concentrations shown
over the course of expansion of one donor. The slopes of the glucose
consumption and lactate production lines were similar between the
two conditions, with the complete bag lagging slightly behind in both.
This is consistent with the average fold expansion data presented in
Figure 2, as well as with the other two donors. All measurements were
taken in duplicate.

Cell source: All data presented were generated using commercially available human adipose-derived MSCs
(hADMSCs) at passage 3 or below.

Quantum Bioreactor: hADMSCs between passage
zero and two were initially expanded in flasks to a
seeding amount of 14-25x106 cells per bioreactor. RUO
bioreactors were coated with 5 mg/unit of human
fibronectin, and the seeded ADMSCs were expanded
for seven days following an MSC expansion protocol
provided by Terumo BCT.

Flow cytometry: Cell samples were taken at Day 0 and
Day 7 of the Quantum culture, prepared in a 0.5% BSA +
PBS flow buffer solution, and analyzed using a standard
MSC marker panel. Analysis was performed on a BD
FACSymphony A3 using a 6-color panel for three positive
markers (CD73, CD90, and CD105), two negative
controls (CD34 and CD45), and an amine-reactive
viability dye.

FIGURE 1. PRIME-XV MSC Expansion XSFM Dual Bag
format. (A) The 500x frozen supplement is provided in
a 10mL bag to minimize freezer storage volume while
protecting the formulation’s temperature-sensitive
components. (B) The basal media bag is stored at 2-8°C
and must be brought to room temperature prior to
infusing into the bioreactor to avoid bubble formation.
The supplement and basal bag may be aseptically
welded (C) to create the complete medium shortly
before initiating the experiment, and (D) the
pellethane tubing of the basal bag is compatible with
the Quantum bioreactor cell expansion set (E) or any
other system that uses compatible tubing. (F) The PVC
line attached to the basal bag allows for additional
bioreactor options.

Supplement bag
• 10 mL supplement
• Stored at -20°C
• Thaw and mix with

base simultaneously

Basal media bag
• 5 liters basal media
• Stored at 2-8°C
• Bring to room

temperature 24 hr
prior to experiment

• One PVC and two
pellethane lines for
flexible connections
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FIGURE 2. PRIME-XV MSC Expansion XSFM
Dual Bag performs similarly or better than
PRIME-XV Complete MSC XSFM in 5L
frozen bags. Results from three different
donors demonstrate some donor-to-donor
variability in fold expansion of hADMSCs.
Viability is consistently maintained at or
above 90% over the course of the 7-day
expansion. The discrepancy in the average
performance between the dual bag and
complete conditions may be explained by
differences in initial storage temperature.
Due to the large volume (5L) of frozen media
in the complete XSFM, it had to be thawed
in the refrigerator for over 48 hours to
completely thaw, whereas the temperature-
sensitive components of the dual
component bag were thawed less than an
hour before the initiation of the expansion,
and thus had less time to degrade.

FIGURE 4. hADMSCs maintain their stem cell phenotype at day 7
post-expansion in the Terumo Quantum bioreactor and PRIME-
XV MSC Expansion XSFM. The expression of negative markers
CD34 and CD45 remained well below 2% over the course of the
culture. The expression of the positive markers CD73, CD90, and
CD105 ranged from 94-100%, indicating the maintenance of MSC
differentiation potential over the course of the culture. Results are
representative of three donors. All measurements were taken in
triplicate.

Figure 3. The kinetics of glucose consumption 
and lactate generation are comparable between 
the PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red (Dual Component Kit) and 
PRIME-XS MSC Expansion XSFM (Complete 
Medium). Glucose and lactate concentrations 
shown over the course of expansion of one donor. 
The slopes of the glucose  consumption and lactate 
production lines were similar between the two 
conditions, with the complete bag lagging slightly 
behind in both. This is consistent with the average 
fold expansion data presented in Figure 2, as well as 
with the other two donors. All measurements were 
taken in duplicate.
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Figure 2. PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red performs similarly or better 
than the thawed PRIME-XV MSC Expansion XSFM 
(Complete Medium). Results from three different 
donors demonstrate some donor-to-donor 
variability in fold expansion of ADMSCs. Viability 
is consistently maintained at or above 90% over the 
course of the 7-day expansion. The discrepancy 
in the average performance between the dual bag 
and complete conditions may be explained by 
differences in initial storage temperature. Due to the 
large volume (5 L) of frozen media in the complete 
PRIME-XV MSC Expansion XSFM, it had to be 
thawed in the refrigerator for over 48 hours to 
completely thaw, whereas the temperature-sensitive 
components of the dual component bag were 
thawed less than an hour before the initiation of the 
expansion, and thus had less time to degrade.
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fibronectin, and the seeded ADMSCs were expanded
for seven days following an MSC expansion protocol
provided by Terumo BCT.

Flow cytometry: Cell samples were taken at Day 0 and
Day 7 of the Quantum culture, prepared in a 0.5% BSA +
PBS flow buffer solution, and analyzed using a standard
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welded (C) to create the complete medium shortly
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pellethane tubing of the basal bag is compatible with
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FIGURE 2. PRIME-XV MSC Expansion XSFM
Dual Bag performs similarly or better than
PRIME-XV Complete MSC XSFM in 5L
frozen bags. Results from three different
donors demonstrate some donor-to-donor
variability in fold expansion of hADMSCs.
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expansion. The discrepancy in the average
performance between the dual bag and
complete conditions may be explained by
differences in initial storage temperature.
Due to the large volume (5L) of frozen media
in the complete XSFM, it had to be thawed
in the refrigerator for over 48 hours to
completely thaw, whereas the temperature-
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FIGURE 4. hADMSCs maintain their stem cell phenotype at day 7
post-expansion in the Terumo Quantum bioreactor and PRIME-
XV MSC Expansion XSFM. The expression of negative markers
CD34 and CD45 remained well below 2% over the course of the
culture. The expression of the positive markers CD73, CD90, and
CD105 ranged from 94-100%, indicating the maintenance of MSC
differentiation potential over the course of the culture. Results are
representative of three donors. All measurements were taken in
triplicate.
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Refine Processes with Established 
Protocols from PRIME-XV Media  
and Quantum Bioreactors

	 PRIME-XV MSC XSFM DUAL COMPONENT KIT  
    WITH OR WITHOUT PHENOL RED
	 Xeno-free, serum-free MSC expansion medium 

•	 Formulated for MSC expansion

•	 Supports 8-fold expansion in xeno- and serum-free conditions

•	 �Maintains multipotency and functional characteristics

•	 Supports a yield of 200 x 106 MSCs while maintaining stemness

•	� Simplifies and expedites the process of MSC expansion  
for large-scale solutions

•	 Minimizes risk of contamination and cell stress, and increases efficiency

PRIME-XV Dual Component Kit Delivers Consistent and Reproducible MSC Expansion in Quantum FlexPRIME-XV Dual Component Kit Delivers Consistent and Reproducible MSC Expansion in Quantum Flex

Figure 1. Large-scale expansion of MSCs in a closed-system format. Results from the 7-day expansion PRIME-XV MSC XSFM 
Dual Component Kit with Phenol Red shows that viability is consistently maintained at or above 90% (A). ADMSCs maintain their stem 
cell phenotype at Day 7 post expansion in the Quantum Flex Cell Expansion System with PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red and PRIME-XV MSC Expansion XSFM (B). The expression of negative markers for CD34 and CD45v remained 
well below 2% over the course of the culture.
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RESULTS

The new PRIME-XV MSC XSFM Dual Component Kit with Phenol Red is fully compatible 
with hollow fiber bioreactors and supports 200x106 total MSCs from and initial seed of 
25x106 cells in seven days of expansion, and helps maintain stemness of ADMSCs post-
expansion. The dual component kit also enhances product stability and reduces the need 
for freezer storage, while maintaining sterility for any closed system applications in MSC 
manufacturing and MSC-based therapy. 
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Figure 1. PRIME-XV MSC XSFM Dual Component 
Kit with Phenol Red setup. The 500x PRIME-XV 
MSC XSFM Supplement is provided in a 10 mL 
(A) bag to minimize freezer storage volume while 
protecting the  formulation’s temperature-sensitive 
components. The basal media bag (B) is stored at 
2–8°C and must be brought to room temperature 
prior to infusing into the bioreactor. The supplement 
and basal bag may be aseptically welded to create 
the complete medium shortly before initiating the 
experiment. Connect the pellethane tubing (B) to 
hollow fiber bioreactor system that uses compatible 
pellethane tubing (C). For additional bioreactor 
connection option use the the PVC.
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BIOREACTOR
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• Stored at 2-8°C

• One PVC and two  
pellethane lines for  
flexible connections

Or another bioreactor with 
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Figure 4. ADMSCs maintain their stem cell 
phenotype at day 7 post-expansion in  
PRIME-XV MSC XSFM Dual Component Kit 
with Phenol Red. The expression of negative 
markers CD34 and CD45 remained well below 
2% over the course of the culture. The expression 
of the positive markers CD73, CD90, and CD105 
ranged from 94–100%, indicating the maintenance 
of MSC differentiation potential over the course of 
the culture, similar to the complete medium. Results 
are representative of three donors. All measurements 
were taken in triplicate.
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hADMSCs post-expansion.
The dual bag component format enhances product stability and reduces the need for freezer storage, while maintaining sterility
for any closed system applications in MSC manufacturing and MSC-based therapy.

FIGURE 3. The kinetics of lactate generation and glucose
consumption are comparable between the dual component and
complete media 5L bags. Glucose and lactate concentrations shown
over the course of expansion of one donor. The slopes of the glucose
consumption and lactate production lines were similar between the
two conditions, with the complete bag lagging slightly behind in both.
This is consistent with the average fold expansion data presented in
Figure 2, as well as with the other two donors. All measurements were
taken in duplicate.

Cell source: All data presented were generated using commercially available human adipose-derived MSCs
(hADMSCs) at passage 3 or below.

Quantum Bioreactor: hADMSCs between passage
zero and two were initially expanded in flasks to a
seeding amount of 14-25x106 cells per bioreactor. RUO
bioreactors were coated with 5 mg/unit of human
fibronectin, and the seeded ADMSCs were expanded
for seven days following an MSC expansion protocol
provided by Terumo BCT.

Flow cytometry: Cell samples were taken at Day 0 and
Day 7 of the Quantum culture, prepared in a 0.5% BSA +
PBS flow buffer solution, and analyzed using a standard
MSC marker panel. Analysis was performed on a BD
FACSymphony A3 using a 6-color panel for three positive
markers (CD73, CD90, and CD105), two negative
controls (CD34 and CD45), and an amine-reactive
viability dye.

FIGURE 1. PRIME-XV MSC Expansion XSFM Dual Bag
format. (A) The 500x frozen supplement is provided in
a 10mL bag to minimize freezer storage volume while
protecting the formulation’s temperature-sensitive
components. (B) The basal media bag is stored at 2-8°C
and must be brought to room temperature prior to
infusing into the bioreactor to avoid bubble formation.
The supplement and basal bag may be aseptically
welded (C) to create the complete medium shortly
before initiating the experiment, and (D) the
pellethane tubing of the basal bag is compatible with
the Quantum bioreactor cell expansion set (E) or any
other system that uses compatible tubing. (F) The PVC
line attached to the basal bag allows for additional
bioreactor options.
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FIGURE 2. PRIME-XV MSC Expansion XSFM
Dual Bag performs similarly or better than
PRIME-XV Complete MSC XSFM in 5L
frozen bags. Results from three different
donors demonstrate some donor-to-donor
variability in fold expansion of hADMSCs.
Viability is consistently maintained at or
above 90% over the course of the 7-day
expansion. The discrepancy in the average
performance between the dual bag and
complete conditions may be explained by
differences in initial storage temperature.
Due to the large volume (5L) of frozen media
in the complete XSFM, it had to be thawed
in the refrigerator for over 48 hours to
completely thaw, whereas the temperature-
sensitive components of the dual
component bag were thawed less than an
hour before the initiation of the expansion,
and thus had less time to degrade.

FIGURE 4. hADMSCs maintain their stem cell phenotype at day 7
post-expansion in the Terumo Quantum bioreactor and PRIME-
XV MSC Expansion XSFM. The expression of negative markers
CD34 and CD45 remained well below 2% over the course of the
culture. The expression of the positive markers CD73, CD90, and
CD105 ranged from 94-100%, indicating the maintenance of MSC
differentiation potential over the course of the culture. Results are
representative of three donors. All measurements were taken in
triplicate.
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behind in both. This is consistent with the average 
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with the other two donors. All measurements were 
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Kit with Phenol Red performs similarly or better 
than the thawed PRIME-XV MSC Expansion XSFM 
(Complete Medium). Results from three different 
donors demonstrate some donor-to-donor 
variability in fold expansion of ADMSCs. Viability 
is consistently maintained at or above 90% over the 
course of the 7-day expansion. The discrepancy 
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large volume (5 L) of frozen media in the complete 
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thawed in the refrigerator for over 48 hours to 
completely thaw, whereas the temperature-sensitive 
components of the dual component bag were 
thawed less than an hour before the initiation of the 
expansion, and thus had less time to degrade.
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The application of human mesenchymal stem cells (hMSCs) as therapeutic products necessitates a reproducible
manufacturing process that minimizes cell stress with reduced cell handling, while maximizing differentiation
potential with robust cell growth in scalable systems.
FUJIFILM’s rational design approach to media development produced a xeno- and serum-free medium (XSFM)
with strong performance in static culture systems. Recently, the medium format has been adapted for large-scale
closed culture systems: the dual component bag keeps the critical, temperature-sensitive components frozen
until ready to use, while the 5L bag of basal media is packaged in a convenient suitcase format for refrigerated
storage. Lines of pellethane tubing on both bags allow for easy connection by aseptic welding. The tubing is
compatible with the Terumo BCT Quantum and Quantum Flex, as well as the TSCD-Q sterile tube welder;
however, the additional included PVC line may facilitate compatibility with other closed systems.
PRIME-XV MSC Expansion XSFM Dual Bag format provides a powerful and versatile tool for consistent,
reproducible hMSC manufacturing and downstream processing.

Large-scale expansion of human mesenchymal stem 
cells in xeno-free conditions
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yield of over 200x106 total MSCs from an initial seed of 25x106 cells in seven days of expansion, and helps maintain stemness of
hADMSCs post-expansion.
The dual bag component format enhances product stability and reduces the need for freezer storage, while maintaining sterility
for any closed system applications in MSC manufacturing and MSC-based therapy.

FIGURE 3. The kinetics of lactate generation and glucose
consumption are comparable between the dual component and
complete media 5L bags. Glucose and lactate concentrations shown
over the course of expansion of one donor. The slopes of the glucose
consumption and lactate production lines were similar between the
two conditions, with the complete bag lagging slightly behind in both.
This is consistent with the average fold expansion data presented in
Figure 2, as well as with the other two donors. All measurements were
taken in duplicate.

Cell source: All data presented were generated using commercially available human adipose-derived MSCs
(hADMSCs) at passage 3 or below.

Quantum Bioreactor: hADMSCs between passage
zero and two were initially expanded in flasks to a
seeding amount of 14-25x106 cells per bioreactor. RUO
bioreactors were coated with 5 mg/unit of human
fibronectin, and the seeded ADMSCs were expanded
for seven days following an MSC expansion protocol
provided by Terumo BCT.

Flow cytometry: Cell samples were taken at Day 0 and
Day 7 of the Quantum culture, prepared in a 0.5% BSA +
PBS flow buffer solution, and analyzed using a standard
MSC marker panel. Analysis was performed on a BD
FACSymphony A3 using a 6-color panel for three positive
markers (CD73, CD90, and CD105), two negative
controls (CD34 and CD45), and an amine-reactive
viability dye.

FIGURE 1. PRIME-XV MSC Expansion XSFM Dual Bag
format. (A) The 500x frozen supplement is provided in
a 10mL bag to minimize freezer storage volume while
protecting the formulation’s temperature-sensitive
components. (B) The basal media bag is stored at 2-8°C
and must be brought to room temperature prior to
infusing into the bioreactor to avoid bubble formation.
The supplement and basal bag may be aseptically
welded (C) to create the complete medium shortly
before initiating the experiment, and (D) the
pellethane tubing of the basal bag is compatible with
the Quantum bioreactor cell expansion set (E) or any
other system that uses compatible tubing. (F) The PVC
line attached to the basal bag allows for additional
bioreactor options.
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FIGURE 2. PRIME-XV MSC Expansion XSFM
Dual Bag performs similarly or better than
PRIME-XV Complete MSC XSFM in 5L
frozen bags. Results from three different
donors demonstrate some donor-to-donor
variability in fold expansion of hADMSCs.
Viability is consistently maintained at or
above 90% over the course of the 7-day
expansion. The discrepancy in the average
performance between the dual bag and
complete conditions may be explained by
differences in initial storage temperature.
Due to the large volume (5L) of frozen media
in the complete XSFM, it had to be thawed
in the refrigerator for over 48 hours to
completely thaw, whereas the temperature-
sensitive components of the dual
component bag were thawed less than an
hour before the initiation of the expansion,
and thus had less time to degrade.

FIGURE 4. hADMSCs maintain their stem cell phenotype at day 7
post-expansion in the Terumo Quantum bioreactor and PRIME-
XV MSC Expansion XSFM. The expression of negative markers
CD34 and CD45 remained well below 2% over the course of the
culture. The expression of the positive markers CD73, CD90, and
CD105 ranged from 94-100%, indicating the maintenance of MSC
differentiation potential over the course of the culture. Results are
representative of three donors. All measurements were taken in
triplicate.
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Deliver Greater Numbers of T Cells 
with PRIME-XV T Cell CDM and 
Quantum Bioreactors

•	 Formulated for T cell expansion

•	 Supports T cell growth in chemically defined conditions

•	 �Performs transduction and expansion of T cells without requiring 
spinoculation or transduction enhancers

•	 Available in 5 L, made-to-order Quantum-compatible bags

•	 Shenandoah CTGrade GMP and RUO Recombinant Proteins    
    available for bundling

Figure 2. PRIME-XV T Cell CDM supports robust cell expansion in the Quantum Flex Cell Expansion System. Human 
PBMCs were activated 1:1 with anti-CD3 and anti-CD28 beads and expanded in the presence of 200 IU/mL IL-2. The 8-day 
expansion in the Quantum Flex Cell Expansion System yielded a total of 6 x 109 cells at 95% viability (A). Cell count and viability 
(trypan blue exclusion) were assessed using the ViCell XR. PBMC cultures likewise show high CD62L expression and negligible 
levels of PD-1, analyzed by multiparameter flow cytometry on Day 9 (B). Results are representative of 3 healthy donors.
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Demonstrating Key Processes of the T Cell Therapy  
Workflow in Chemically Defined Media

*Anastassia Tselikova, Shahram Shahabi, and Chandana Sharma
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BACKGROUND

Although technologies used in the generation of immunotherapies 
are diverse and rapidly evolving, they share the goal of efficiently 
generating sufficient cell numbers with high viability and consistent 
clinical quality. The elimination of undefined media components such 
as serum-derived proteins reduces variability, facilitating safe and 
efficacious translation for clinical use. 

Automated manufacturing processes and associated closed system 
solutions are vital for the manufacture of cell therapies, as they 
minimize risk of contamination, reduce manual cell handling, and result 
in significantly higher cell numbers and more efficient cell expansion, 
leading to superior therapeutic outcomes. Chemically defined (CD)  
media are uniquely amenable to consistent and reproducible scale-up  
due to the lack of undefined media components, enabling manufacturers  
to reliably make products of high quality and reduced variability when 
transitioning from preclinical development to cGMP manufacturing of 
cell-based therapies.

RESULTS

FUJIFILM Irvine Scienti�c, its logo, CTGrade, and PRIME-XV are registered trademarks of FUJIFILM Irvine 
Scienti�c, Inc. in various jurisdictions. All other trademarks are the property of their respective owners.  
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Figure 1. Cell therapy manufacturing process. The workflow for generating 
clinical-grade cellular therapy products requires a diverse range of effective 
technologies. Maximizing cell quality and expansion is essential.
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MATERIALS AND METHODS

Media and Cytokines: PRIME-XV T Cell CDM (Catalog # 91154), PRIME-XV FreezIS 
(Catalog # 91139), PRIME-XV FreezIS DMSO-Free (Catalog # 91140), CTGrade GMP  
rh IL-2C126S (Catalog # 500-01), CTGrade GMP rh IL-7 (Catalog # 500-07), CTGrade GMP 
rh IL-15 (Catalog # 500-08), and CTGrade GMP rh IL-21 (Catalog # 500-09).

Cell Source: Human peripheral blood mononuclear cells (PBMCs) were activated with 
CD3/ CD28 beads. Cultures were initiated without further T cell enrichment.

Transduction: Freshly activated PBMCs were inoculated with PGK-GFP reporter 
lentivirus at MOI = 5 and incubated in standard tissue culture conditions overnight. The 
following day, the virus-containing media were replaced with fresh media, and the cells 
were expanded for up to two weeks in 24-well G-Rex vessels.

G-Rex Culture System: Cells were expanded in either G-Rex 24-Well Plates with a 
culture volume and 7 mL and a surface area of 2 cm2, or in G-Rex 100 M culture vessels 
with a culture volume of 1 L and a surface area of 100 cm2. Wilson Wolf-recommended 
culture protocols were followed. 

Quantum Bioreactor: Cells were expanded in RUO Quantum hollow fiber perfusion 
bioreactors for eight or nine days following a low-seed T cell culture protocol provided  
by Terumo BCT.

Superantigen Stimulation: On day 13 of expansion, PBMCs were re-stimulated with 
staphylococcal enterotoxin B (SEB), incubated with a protein transport inhibitor, fixed, 
and stained intracellularly for cytokines and other functional markers. Control PBMCs 
were treated identically but stimulated with phosphate buffered saline (PBS). 

Flow Cytometry: Analysis was performed on a BD FACSymphony A3 using 13- and 
18-color panels for surface and function staining, respectively.

Cryopreservation: Freshly isolated PBMCs were frozen in various freezing media 
overnight using an isopropanol freezing container, followed by transfer to liquid nitrogen 
for a minimum of seven days.

SUMMARY

PRIME-XV T Cell CDM supports cell activation, lentiviral transduction, and subsequent 
scalable expansion of human PBMC-derived T cells in G-Rex Cell Culture Systems and in 
Quantum hollow fiber bioreactors. PRIME-XV cryopreservation media supports DMSO-free 
cryopreservation and wash-free thawing. Our data indicate that the expanded cells maintain 
robust functionality in response to antigenic stimulation, and the omission of a post-thaw 
wash step streamlines the manufacturing process and simplifies production scaling.  

Conclusion: Compatible with multiple culture and activation methods, chemically 
defined media PRIME-XV FreezIS DMSO-Free and PRIME-XV T Cell CDM work in 
tandem with CTGrade GMP recombinant human cytokines to provide a powerful toolset 
for the key processes of T cell therapy manufacturing.

Figure 2. PRIME-XV T Cell CDM supports transduction as well as or better than commercially-available 
xeno-free, serum-free (XSF) media and FBS-supplemented RPMI. 2.50 x 105 PBMCs were transduced in 
corresponding media in 24-well G-Rex plates (A) Total transduced cell count on day 7 post-transduction.  
(B) Fluorescence and bright field microscopy images of the transduced T cell clusters. Results are representative 
of two healthy donors.

Figure 3. PRIME-XV T Cell CDM supports the scale-up of static culture systems such as G-Rex. Human 
PBMCs were activated 1:1 with anti-CD3 & anti-CD28 beads and cultured in (A) 24-well R series G-Rex plates 
and (B) 1 L G-Rex vessels per Wilson Wolf protocols, and results were obtained on day 11 of expansion. 
Results are representative of three healthy donors.

Figure 4. PRIME-XV T Cell CDM supports robust cell expansion in the Quantum bioreactor system. 
Human PBMCs were activated 1:1 with anti-CD3 and anti-CD28 beads. (A) Cell growth, viability, and  
(B) spent media analysis that shows glucose consumption and lactate generation over the 8-day culture  
in PRIME-XV T Cell CDM. Results are representative of three healthy donors.

Figure 6. Fresh human PBMCs show robust expansion, healthy activation kinetics, and retain full 
function in CTGrade GMP rh IL-2C126S supplemented PRIME-XV T Cell CDM. (A) By day 13, all conditions 
showed similar growth patterns. (B) The day three increase in PD-1 is accompanied by a drop in viability (data 
not shown), which fully recovers by day 7 post-expansion with an accompanied decrease of PD-1 to baseline 
values. The activation marker CD25 remains high through the first week of expansion, with a mild decrease 
in levels at the lowest IL-2 concentration, returning to baseline by day 13. (C) CD4+ cells provide a strong Th1 
and mild Th2 response following superantigen stimulation. (D) CD8+ cells secrete inflammatory cytokines and 
cytolytic molecules following superantigen stimulation. Strength of CD4+ and CD8+ response is independent of 
IL-2 concentration. Results are representative of three donors and three lots of CTGrade GMP rh IL-2C126S run 
in duplicates per condition.

Figure 5. Fresh human PBMCs show robust IL-2-independent expansion and healthy activation kinetics 
in cytokine-supplemented PRIME-XV T Cell CDM. (A) By day 10, all CTGrade GMP rh IL-containing 
conditions had comparable levels of expansion. (B) The increase in cell diameter post-activation is more 
pronounced in conditions containing IL-7, but otherwise follows expected kinetics. Results are representative 
of three donors, three lots and two different concentrations of CTGrade GMP rh IL-7, rh IL-15, and rh IL-21.

Figure 7. Human PBMCs frozen in PRIME-XV  
FreezIS DMSO-Free do not require a centrifugation  
step post-thaw. (A-B) Cell thawed directly into 
PRIME-XV T Cell CDM and cultured for 13 days 
yielded 100-fold expansion, and cells thawed 
from PRIME-XV FreezIS DMSO-Free specifically 
maintained a higher viability throughout the culture. 
(C-D) Cells that were centrifuged to wash out 
the cryoprotectant post-thaw displayed a similar 
growth curve, but DMSO-Free viability at thaw 
and post-rest was significantly lower. Results are 
representative of three healthy donors.
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PRIME-XV T Cell CDM supports both CD4+ and CD8+ 
lymphocyte expansion across all systems

Activation and exhaustion cell surface markers for cells 
cultured in PRIME-XV T Cell CDM are comparable

Figure 3. PRIME-XV T Cell CDM supports both CD4+ and 
CD8+ lymphocyte expansion across all systems. Though the 
proportion of CD8+ cells increases over the course of the culture 
in all systems, PRIME-XV T Cell CDM supports robust expansion 
of both subsets. Though significant inter-donor variability is 
observed, these data are representative of 3 donors, analyzed 
by multiparameter flow cytometry on Day 14 (G-Rex) or Day 9 
(Quantum Bioreactors). 

Figure 2. Activation and exhaustion cell surface markers for cells cultured in PRIME-XV T Cell CDM are comparable across 
platforms. At harvest, G-Rex (A) cultures exhibited low CD25 and high CD62L, indicating that the expanded cells reverted to the 
naive state. The higher PD-1 expression in G-Rex at harvest is a result of high cell density in the static wells at the end of culture. 
Quantum Bioreactor (B) PBMC cultures likewise show high CD62L expression and negligible levels of PD-1. Due to the earlier 
harvest time point for Quantum cultures, moderate CD25 expression is still observed in PRIME-XV T Cell CDM-cultured cell.  
Higher levels of CD25 expression in commercially-available XSF medium implies slower cell activation and expansion. Though 
significant inter-donor variability is observed, these data are representative of 3 donors, analyzed by multiparameter flow cytometry 
on Day 14 (G-Rex) or Day 9 (Quantum Bioreactors).
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Figure 2. Activation and exhaustion cell surface markers for cells cultured in PRIME-XV T Cell CDM are comparable across 
platforms. At harvest, G-Rex (A) cultures exhibited low CD25 and high CD62L, indicating that the expanded cells reverted to the 
naive state. The higher PD-1 expression in G-Rex at harvest is a result of high cell density in the static wells at the end of culture. 
Quantum Bioreactor (B) PBMC cultures likewise show high CD62L expression and negligible levels of PD-1. Due to the earlier 
harvest time point for Quantum cultures, moderate CD25 expression is still observed in PRIME-XV T Cell CDM-cultured cell.  
Higher levels of CD25 expression in commercially-available XSF medium implies slower cell activation and expansion. Though 
significant inter-donor variability is observed, these data are representative of 3 donors, analyzed by multiparameter flow cytometry 
on Day 14 (G-Rex) or Day 9 (Quantum Bioreactors).
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Partnering for the Future: Expanded 
Workflow to Capture Needs of Collection 
Through Expansion, Fill, and Finish

Ongoing value for all your Ongoing value for all your 
cell therapy development cell therapy development 

needs and challengesneeds and challenges

•	Closed, automated, and connective Closed, automated, and connective 
systems to reduce contamination risks systems to reduce contamination risks 

•	Serum-free, animal component-free, Serum-free, animal component-free, 
and chemically defined media to and chemically defined media to 
remove undefined componentsremove undefined components

•	Terumo BCT and FINIA-compatible Terumo BCT and FINIA-compatible 
packaging for media and bufferspackaging for media and buffers

RISK  RISK  
REDUCTIONREDUCTION

•	Optimized formulations for  Optimized formulations for  
T cell and MSC expansionT cell and MSC expansion

•	Established protocols for Quantum Established protocols for Quantum 
Flex and PRIME-XV MediaFlex and PRIME-XV Media

PERFORMANCEPERFORMANCE

•	Faster access to standardized  Faster access to standardized  
media and reagent products media and reagent products 

•	Reduced process development Reduced process development 
and time-to-marketand time-to-market

•	Simplified technology adoption  Simplified technology adoption  
for Quantum Flex and FINIAfor Quantum Flex and FINIA

EFFICIENCY

Elevate your cell therapy manufacture with 
Terumo Blood and Cell Technologies.  
Learn more at www.terumobct.com.

Unlock the full potential of serum-free cell 
culture conditions with FUJIFILM Irvine 
Scientific. Visit us at www.irvinesci.com. 



A collaboration dedicated to accelerating 
life-changing therapies to patients  

Our partnership represents a pivotal advancement in 
the development of innovative cell culture solutions. 
By combining our expertise and resources, we aim to  
address current challenges while delivering consistent and  
turnkey solutions that anticipate future industry needs. 

From collection to fill and finish, FUJIFILM Irvine 
Scientific and Terumo Blood and Cell Technologies 
empower cell and gene therapy developers to swiftly 
automate and scale processes, enabling effective 
treatments for complex diseases. Together, we look 
forward to an era of unprecedented cell therapy 
growth and innovation—driven by our shared vision 
and commitment.



Ordering Information
Product Description Catalog # Size* Additional Information

PRIME-XV T Cell CDM 91154 
1 L
5 L**

Chemically defined, animal component-free formula.  
Does not contain antibiotics or phenol red.  

PRIME-XV T Cell Expansion XSFM 91141 1 L Xeno-free, serum-free T cell medium. Contains Gentamicin. 

PRIME-XV MSC Expansion XSFM 91149 
1 L
250 mL

Xeno-free, serum-free medium for MSC expansion. 
PRIME-XV MSC XSFM Dual Component Kit 
with Phenol Red 

91149DC 10 mL
supplement

5 L 
basalPRIME-XV MSC XSFM Dual Component Kit 

without Phenol Red 
91214DC 

PRIME-XV FreezIS DMSO-Free 91140 
10 mL
100 mL

Protein-free, chemically defined, animal component-free 
cryopreservation medium. Does not contain DMSO. 

PRIME-XV FreezIS 91139
10 mL
100 mL

Protein-free, chemically defined, animal component-free 
cryopreservation medium. Contains DMSO. 

PRIME-XV Human Fibronectin 31002 1 mg Human plasma-derived fibronectin, carrier-free.

CTGrade GMP rh IL-2C126S 500-01
50 ug
100 ug
1 mg

Manufactured following GMP in a facility that does not use or 
process beta-lactam containing materials, no histidine tags, and  
0.2 micron filtered. No animal- or human-derived materials were  
used during manufacturing or as ingredients.

CTGrade GMP rh IL-7 500-07
50 ug
100 ug
1 mg

CTGrade GMP rh IL-15 500-08
50 ug
100 ug
1 mg

CTGrade GMP rh IL-21 500-09
50 ug
100 ug
1 mg

PBS 1X-Dulbecco’s  Phosphate Buffered 
Saline Solution w/o Calcium and  
Magnesium Salts

9240
1 L**
5 L**

Does not contain phenol red, sodium bicarbonate,   
or calcium and magnesium salts.

PBS 1X  Dulbecco‘s Phosphate  
Buffered Saline Solution

9236
1 L**
5 L**

Without phenol red or sodium bicarbonate.

PBS + EDTA 1mM + HSA 0.5%** 99942
1 L**
5 L**

Does not contain calcium, magnesium, or sodium bicarbonate. 
Does not contain antibiotics or phenol red. Contains animal-derived 
components.

*Custom sizes and packaging available upon request. 

**This item is made-to-order only.

PRIME-XV and related products are for research use or further manufacturing only.  
Not for injection or diagnostic procedures 

FUJIFILM Irvine Scientific, its logo, CTGrade, and PRIME-XV are registered trademarks of FUJIFILM 
Irvine Scientific, Inc. in various jurisdictions.  All other trademarks are the property of their respective 
owners. ©2024 FUJIFILM Irvine Scientific. P/N 021359 Rev.00

www.irvinesci.com


