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SMC solutions
for bioreactors

In the evolving landscape of bioprocessing, efficiency, precision,

and scalability are crucial for bioreactor manufacturers. At SMC, we
specialise in providing high-performance fluid control and automation
solutions, ensuring reliable gas, liquid, and temperature control in
bioreactor systems. Whether for seed train development or large-scale
production, our solutions enhance process stability and operational
flexibility.

With our expertise in batch and perfusion systems as well as stainless
steel (SUS) and glass bioreactor tanks, we help biopharmaceutical
manufacturers meet regulatory demands while optimising performance.

Pinch valves f
e For single use line

Thermo control unit (TCU) ——
e Water temperature control

Digital flow switch |
¢ Monitor the flow of air, Ar,
CO2, N2, O2

Flow controller ol

¢ Flow control for air, Ar, COz2,
N2, O2
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Clean regulator
¢ Pressure regulation for air, Ar,
CO2, N2, O2
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Sintered metal element Directional control valve
¢ For sparger bubbling e Space saving and improved
applications operability
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Bioreactors

Upstream/Seed
train

The seed train process, the initial phase of cell
culture, is critical for establishing a robust and
scalable bioprocess. Bioreactor manufacturers
recognise the importance of precise control

and reliable components within seed train
systems to ensure optimal cell growth and
viability. Leveraging its extensive experience

in the bioprocessing industry, SMC offers a
comprehensive portfolio of solutions designed to
meet these demanding requirements
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Bio process - Cell
culture

Batch/Perfusion bag

SMC offers advanced control solutions for single-use bioreactors
(SUBSs), ensuring seamless batch and perfusion processing. Our
solutions improve process reliability while maintaining sterility, making
them ideal for cell culture, fermentation, and biologics production.

Key benefits:

¢ Optimised gas & liquid control — Precision regulation of oxygen (O2),
nitrogen (N2), carbon dioxide (COz2), and air for enhanced cell growth

¢ Hydrogen technology — Single-use line compatibility with easy tube
replacement for contamination-free operation

e Temperature stability — Advanced thermo-control units (TCUs)
provide precise cooling and heating for process consistency

e Scalability — Suitable for R&D, pilot-scale, and large-scale
biomanufacturing.

Our innovative automation solutions ensure that your batch
and perfusion processes meet the highest industry standards
for both performance and efficiency.

Small & medium size tanks

For bioreactor manufacturers requiring durable, multi-use or single-
use systems, SMC offers a range of products for stainless steel (SUS),
glass and single-use tanks designed for cell culture, fermentation,
and microbial applications. Our solutions provide precise control over
critical bioprocessing parameters, ensuring consistent and repeatable
results.

Key benefits:

¢ High-purity gas control — Clean regulators and flow controllers ensure
contamination-free sparging of process gases (02, COz2, N2, air)

e Advanced temperature management — Thermo-control systems with
+0.1 °C stability for precise culture conditions

¢ Reliable valve solutions — Low-particle generation angle seat valves
for seamless integration into stainless steel bioreactor lines

¢ Flexible scalability — Suitable for pilot-scale to full production-scale
applications, ensuring smooth scale-up.

With SMC'’s fluid control and automation expertise, bioreactor
manufacturers can achieve consistent product quality,
process efficiency, and regulatory compliance.
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Temperature
control

Precise temperature control is essential for
maintaining optimal conditions in bioreactors,
ensuring cell viability and process efficiency.

At SMC, we offer advanced solutions such as
high-stability thermal control units, Peltier-based
systems, and high-capacity cooling options.
Our products provide reliable and precise
temperature regulation, meeting the stringent
standards of the biopharmaceutical industry. For

applications requiring environmental compliance,

we offer selected models that are compliant with
F-GAS regulations.
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HRS Series +

Thermo-control unit
¢ Up to 38 kw cooling capacity
¢ Worldwide service location

e Specials available as required.
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HRS Series +

Low temp thermo control unit

e Set temperature range and stability

HRS-X158/X164: —10 to 40 °C with +0.1 °C.
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HEF Series +

Peltier type thermo-con

¢ L ow-noise design (37 dB)

¢ Set temperature range: 10 to 60 °C
e Temperature stability: 0.1 °C.

LDE..

HRSC Series +

Non-F-gas (COz2 refrigerant)
refrigerated thermo-chiller

¢ Up to 11.5 Kw cooling capacity
e Uses natural refrigerant (CO2) with GWP=1
e Temperature stability: +-0.1 °C.
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https://www.smc.eu/en-gb/products/standard-type-hrs~133605~nav
https://www.smc.eu/en-gb/products/peltier-type-chiller-thermo-con-compact-type-hef~171681~nav
https://www.smc.eu/en-gb/products/standard-type-hrs~133605~nav?productId=173876&partNumber=HRS040-A-20-T1-X158
https://www.smc.eu/en-gb/products/fluid-control-equipment~134382~nav

Liquid control

Efficient liquid handling in a bioreactor is key for

media feed, collection, and mixing processes. L

SMC provides a wide range of pinch valves

for single-use systems and flow control valves ,
designed for the biotechnology industry. Our \
solutions ensure precise, contamination-free

flow control, adaptable to various applications.
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JSX/JSXD/JSXZ/JSXU Series + LVM Series + JSB Series +

2-port valve Isolated structure valve Angle seat valve

e Space-saving and light-weight e Low particle generation, oil-free, metal-free ¢ High flow with angle seat design

e Power consumption: 14 % reduction ¢ Available with EPDM, FKM, Kalrez® e Air, water, steam

e Stainless body and caoil. ¢ Fluid area is separated from solenoid. e Suitable for stainless line with multi-use
bioreactor.
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https://www.smc.eu/en-gb/products/lvm~134868~nav
https://www.smc.eu/en-gb/products/jsb~174342~nav
https://www.smc.eu/en-gb/products/jsx-jsxd-jsxz-jsxu~165864~nav?productId=174713

LPV Series +

Pinch valve solenoid type
e 2-port and 3-port type

e Easy tube replacement for single-use tube.
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KQG2 Series '+ KFG2 Series +

Stainless fitting
e SUS316 material

e KQG2 one touch type: -5 to 150 °C
¢ KFG2 Insert type: -65 to 260 °C.
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https://www.smc.eu/en-gb/products/316-stainless-steel-kqg2%7E50214%7Enav#s
https://www.smc.eu/en-gb/products/316-stainless-steel-kfg2%7E50260%7Enav#s
https://www.smc.eu/en-gb/products/lpv~169848~nav?productId=169850

Gas control

Gas supply and control in a bioreactor directly
impact oxygenation and cellular metabolic
reactions. With our advanced valve technology,
pressure regulators, and sintered metal filters,
SMC enables precise control of gases such as
air, CO2, O2, and N2, optimising oxygen transfer
and the efficiency of fermentation and cell
culture processes.

Dry
air Ar

O, CO,

PFCA7 Series +

Flow controller
¢ Flow control for air, Ar, CO2, N2, O2
¢ Time to flow set: 0.5 seconds or less

* Repeatability: +1 % F.S.

PF2M Series +

Digital flow switch

e 2 t0 200 I/min range
e Air, Ar, CO2, N2, O2

e Grease-free.

SRL] Series +

Clean regulator
¢ Pressure regulation for air, Ar, COz2, N2, O2
¢ Contamination-controlled SUS steel

¢ Qil-free.

Sintered metal filter element
¢ Space-saving and light weight
e Stainless material

e For sparger bubbling applications.
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https://www.smc.eu/en-gb/products/pf2m7-pfgm3-2~164009~nav?productId=165318
https://www.smc.eu/en-gb/products/pfca7~175639~nav
https://www.smc.eu/en-gb/products/fluid-control-equipment~134382~nav
https://www.smc.eu/en-gb/products/srp1000-precision-clean-regulator~135111~cfg

Device
communication

The seamless integration and automation

of bioreactor systems require reliable
communication solutions. SMC offers serial
interfaces with protocols such as Ethernet/IP™,
PROFINET, and IO-Link, ensuring real-time
monitoring and connectivity. Our solutions
enable smooth integration with automation
systems, enhancing process control and
traceability.

EXW1/EX600-W Series +

Serial interface
¢ Wireless system option

e Various protocols available (Ethernet/IP™,
PROFINET, IO-Link, etc).

SvC

‘N

@ IO-Link

Ethen'et/IP

—h
EtherCAT.

AEEGE0"
BIUTE

®

P

Devicei'et

CCeLink

PRECISION SOLUTIONS BY SMC


https://www.smc.eu/en-gb/products/exw1-ex600-w~167964~nav

Air line
components

The quality of compressed air is a critical factor
in bioreactor systems, directly affecting sterility
and process performance. SMC provides high-
performance pneumatic regulators, air treatment
units, and control valves designed to maintain a
clean and stable air supply. Our solutions ensure
operational reliability and energy efficiency in
critical applications.

AC-D Series +

Air combination units for air supply
¢ Urban white, a clean look for your equipment
e Modular design

e Element and bowl form one piece.
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Directional control valve
e Space-saving and improved operability

e Power consumption of 0.1 W.

ol 3
JSY Series +

Directional individual valve
® Flow size reduction

e Dual 3-port valves available for supplying pilot
air

¢ Low power consumption (0.1 W).
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https://www.smc.eu/en-gb/products/sy-new~72088~nav#s
https://www.smc.eu/en-gb/products/uniform-style-air-combination-units-ac-d~166057~nav
https://www.smc.eu/en-gb/products/jsy~163773~nav

JSY3000-L Series +

64-station compatible manifold
e Valve stations: from 4 to 64
¢ Reduced number of S| units

¢ Reduced wiring and wiring work.
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ITV Series +

Electro-pneumatic regulator
e Stepless air pressure control
e Linearity: +1 % or less (E.S.)

e Hysteresis: 0.5 % or less (E.S.).
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https://www.smc.eu/en-gb/products/electro-pneumatic-regulator-itv~134573~nav
https://www.smc.eu/en-gb/products/jsy3000-l~176601~nav

Our support network

SMC’s worldwide commitment

One of the things we do best at SMC is being close to our With support in over 500 locations

across 80 countries and regions
customers. Local support, on a global scale. worldwide, our sales force of

7000 experts maintains close

EUROPEAN communication with customers.

TECHNICAL
GERMAN JAPAN

CENTRE TECHNICAL.
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SMC Business
Continuity Plan

Sustainable growth also
means ensuring uninterrupted
operations

We are committed to ensuring that SMC is prepared for any
emergency and that our business activities will not stop in the
event of such circumstances. SMC aims to fulfil our product
supply responsibilities and maintain our customers’ trust by
contributing to both sustainable growth and the expansion of
technological innovations.

SMC, as a comprehensive manufacturer of automatic control

equipment that supports automation, is able to promptly provider
products that meet our customers’ needs anywhere in the world.

Reliable delivery for you thanks to our 9 global logistic centres and 38 production
sites worldwide, 10 of which are located in Europe. Moreover, flexibility to rapidly
respond to any sudden change in the manufacturing environment.

In the event of an emergency, SMC can provide a safe and solid financial base
(with cash, deposits, and equity capital) that will sufficiently cover the working
capital and funds needed to rebuild buildings and the equipment required for
business continuity. This is done to provide peace of mind to our customers and
workers alike.

Strengthen information security for protection against computer viruses and
cyberattacks, plus the installation of data centres to establish a disaster recovery
system. Your information is safe with us.

2,100 engineers at our 5 technical centres around the globe (2 in Europe —
Germany and UK).

7,000 sales engineers worldwide ready to recommend the best solution for you.
Over 80 global locations to make sure that wherever you are, we are there too.

[+X Discover more
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https://www.smc.eu/en-gb/company/smc-business-continuity-plan
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Automation

SMC Corporation
1-5-5, Kyobashi,

Chuo-ku, Tokyo

104-0031, Japan
Telephone: 03-6628-3000
https://www.smcworld.com

Austria +43 (02262622800 www.smc.at office.at@smc.com
Belgium +32 (0)33551464  www.smc.be info@smc.be
Bulgaria +359 (0)2807670  www.smc.bg sales.bg@smc.com
Croatia +385 (0)13707288  www.smc.hr sales.hr@smc.com
Czech Republic +420 541424611 www.smc.cz office.at@smc.com
Denmark +45 70252900 www.smedk.com smc.dk@smc.com
Estonia +372 651 0370 www.smcee.ee info.ee@smc.com
Finland +358 207513513  www.smc.fi smc.fi@smc.com
France +33 (0)164761000  www.smc-france.fr supportclient.fr@smc.com
Germany +49 (0)61034020  www.smc.de info.de@smc.com
www.smc.eu
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Greece
Hungary
Ireland

Italy

Latvia
Lithuania
Netherlands
Norway
Poland
Portugal

+30210 2717265
+36 23513000
+353 (0)14039000
+39 03990691
+371 67817700
+370 652308118
+31 (0205318888
+47 67129020
+48 22 344 40 00
+351 214724500

www.smchellas.gr sales@smchellas.gr Romania +40 213205111 www.smcromania.ro office.ro@smc.com
www.smc.hu office.hu@smc.com Russia +7 (812)3036600 WWW.SMC.eu sales@smcru.com
www.smcautomation.ie - technical.ie@smc.com Slovakia +421 (0)413213212  www.smc.sk sales.sk@smc.com
www.smcitalia.it mailbox.it@smc.com Slovenia +386 (073885412  www.smc.si office.si@smc.com
www.smc.v info.lv@smc.com Spain +34 945184100 WWW.SMC.eu post.es@smc.com
www.smclt.It info.lt@smc.com Sweden +46 (0)86031240 WWW.SmMc.nu order.se@smc.com
www.sme.nl info@smc.nl Switzerland +41 (0)523963131 www.smc.ch helpcenter.ch@smc.com
WWW.SMC-norge.no post.no@smc.com Turkey +90212 4890440  www.smcturkey.com.tr satis.tr@smc.com
www.smce.pl office.pl@smc.com UK +44 (0)845 121 5122 www.smc.uk sales.gb@smc.com
Www.smc.eu apoiocliente.pt@smc.com

South Africa +27 10 900 1233 WWW.SMCZa.Co.za Sales.za@smc.com

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT PRIOR NOTICE AND ANY OBLIGATION ON THE PART OF THE MANUFACTURER


http://www.smc.eu

