
PRIME-XV MSC XSFM Dual Component Kit 
含酚红和不含酚红
简化、高效的大规模 MSC 扩增



PRIME-XV MSC XSFM Dual Component Kit
含酚红和不含酚红
我们的封闭系统解决方案包括与 Quantum 或其他兼容的中空纤维生物反应器配套使用的全套基础培养基
和补充剂。简化、高效的 GMP 解决方案实现规模化间充质干细胞扩增。

•  简化并加快大规模解决方案的 MSC 扩增流程

• 将污染和细胞应激风险降至更低，并提高效率

• 为 Quantum* 或其他兼容的中空纤维生物反应器提供全封闭系统解决方案

在封闭系统内实现细胞
扩增和分化

间充质基质/干细胞（MSCs）的增殖、自我更新和多能分化潜力使其成为再生医
学和细胞疗法发展的基础。由于间充质干细胞只占其来源组织的一小部分，而且
分离过程的效率不一，因此在体外扩增这些祖细胞的能力会限制治疗效果。

通过转向自动化封闭系统平台，提供更多
的间充质干细胞
•  使用无异源和血清培养基可保持批次间的稳定性

• 可提高间充质干细胞扩增能力

•  不含抗生素，含或不含酚红

•  对所有批次产品进行广泛的质量控制测试，包括
—  支原体 USP <63>、功能性、无菌性 (USP <71>) 和内毒素 (USP
<85>)

PRIME-XV MSC XFSM Dual Component Kit 由两个部分组成：PRIME-
XV MSC XSFM Base media 和 PRIME-XV MSC XSFM Supplement.

*Quantum 生物反应器实验方案见 IFU（产品说明书）。



持续、可重复的间充质干细胞扩增
PRIME-XV MSC XSFM Dual Component Kit（含或不含酚红）的配方可使间充质干细胞在培养过程中经过多
次传代后获得扩增和存活，同时保持多能性和功能特性。和功能特性。

来自三个不同供体的结果表明，供体与供体之间存在一定的差异性。该产品支持在 7 天的扩增过程中从 
25x106 个细胞的初始种子中产生 200x106 个干细胞，并有助于在扩增后保持 ADMSCs 的干性。

图 2. 含酚红的 PRIME-XV MSC XSFM Dual Component 
Kit 7 天扩增结果显示，活力保持在 90% 或以上。

图 3. ADMSCs 在使用含酚红的 PRIME-XV MSC XSFM 
Dual Component Kit  和 PRIME-XV MSC Expansion 
XSFM（目录号 91149）的 Terumo Quantum 生物反应
器中扩增后第 7 天仍能保持其干细胞表型。在培养过程
中，阴性标志物 CD34 和 CD45 的表达仍远低于 2%。
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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

%
 E

xp
re

ss
io

n 
(li

ve
 c

el
ls

)

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 
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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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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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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

• 5 L basal media

• 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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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 
fold expansion data presented in Figure 2, as well as 
with the other two donors. All measurements were 
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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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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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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.
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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
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welded (C) to create the complete medium shortly
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line attached to the basal bag allows for additional
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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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图 1. 双袋形式可使对温度敏感的关键性补充剂保持冷冻
状态，直至准备使用。辅料袋和基质袋经过无菌焊接和混
合，形成完整的培养基。
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以封闭系统形式大规模扩增间充质干细胞

C) Quantum生物反应器或其他兼容的生物反
应器系统

A B

C

A) 10 mL PRIME-XV MSC XSFM 补充剂储存于
-20˚C

B) 5 升 PRIME-XV MSC XSFM 基础培养基（含酚
红）或 PRIME-XV MSC XSFM 基础培养基（不含
酚红）装入袋中，储存在 2 - 8˚C 温度下
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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. 

Pellethane Tubing

PVC Tubing 

Fill Port

B
A

C

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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(C) HOLLOW FIBER 
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• 5 L basal media
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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.
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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 
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the PRIME-XV MSC XSFM Dual Component 
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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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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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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
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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
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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
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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

Quantum Hollow 
Fiber Bioreactor
Or another bioreactor 
with compatible
pellethane tubing

(A) (B)

(C)

(D)

(E) (F)

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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实验数据来自 FUJIFILM Biosciences。



订购信息

富士胶片(中国)投资有限公司
公司地址：上海市浦东新区平家桥路100弄6号7号楼601单元
网址：https://fujifilmbiosciences.fujifilm.com/us
销售咨询：021-5010 6000 转生命科学事业部

产品名称 货号 # 规格 其他信息

PRIME-XV MSC XSFM  
Dual Component Kit with Phenol Red

91149DC 10 mL Supplement
 5 L Basal

用于间充质干细胞扩增的无异源、无血清培养基。

PRIME-XV MSC XSFM  
Dual Component Kit without Phenol Red

91214DC 10 mL Supplement
5 L Basal

用于间充质干细胞扩增的无异源、无血清培养基。

产品描述 货号# 规格* 其他信息

PRIME-XV MSC Expansion XSFM 91149
250 mL
1 L 用于间充质干细胞扩增的无异源、无血清培养基。

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

不含蛋白质、化学成分限定、不含动物源的干细胞冻存液。不含
二甲基亚砜。

PRIME-XV FreezIS 91139
10 mL
100 mL

不含蛋白质、化学成分限定、不含动物源的干细胞冻存液。含二
甲基亚砜。

PRIME-XV Adipogenic  
Differentiation SFM 

91137 100 mL 无血清脂肪分化培养基

PRIME-XV Chondrogenic  
Differentiation XSFM 

91138 100 mL 无异源、无血清的软骨分化培养基。

PRIME-XV Human Fibronectin 31002 1 mg 人血浆源性纤维连接蛋白，不含载体。

相关产品




