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Process development

5 L DynaDrive Single-Use Bioreactor

Product description

The 5 L Thermo Scientific ™ DynaDrive ™ Single-Use Bioreactor
(S.U.B.) is a flexible alternative to traditional stirred-tank reactors.
The system has a redesigned impeller system with a drivetrain that
is connected to an overhead mixing motor via a sealed bearing
assembly, which provides efficient mixing while maintaining the
integrity of the system. An enhanced drilled-hole sparger (DHS) is
also part of the system. Rigorous testing confirms that the DHS
design provides high mass transfer and optimal CO, stripping for
improved pH and dissolved oxygen (DO) control and reduced
foaming.

The 5 L DynaDrive S.U.B. enables improved scalability and
workflow efficiency for bench-scale bioprocessing. With a 5:1
turndown ratio, customers can start with volumes as small as 1 L
and scale with the same Thermo Scientific ™ DynaDrive ™
platform up to 5,000 L in commercial production. The 5 L
DynaDrive S.U.B. supports consistent performance across vessel
sizes with similar sparger and impeller designs.

The innovative design of the 5 L DynaDrive S.U.B. can help
reduce capital costs by eliminating the need for glassware,
washers, and autoclaves as well as reducing workflow duration by
up to 20%. Sturdy and biocompatible Thermo Scientific ™ Aegis
™ 5-14 film supports healthy cell growth, and Thermo Scientificm
TruBiow software simplifies process strategy, automation, and
tech transfer. The 5 L DynaDrive S.U.B. allows for greater
productivity and up to a 27% increase in experiments per year,
making it an effective solution for modern bioprocessing needs.

This data sheet details the 5 L DynaDrive S.U.B., including the
tank and standard Thermo Scientific» DynaDrive ™
BioProcess Container (BPC).

Basic components of the 5 L DynaDrive S.U.B.

Stainless steel outer support vessel The outer support
vessel is made of 304 stainless steel and is engineered to
hold and support the BPC and allow easy access for
operation.
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* BPC The BPC is made from high-quality Aegis5-14 film and
includes three (3) strategically spaced impellers in addition to
the DHS, vent filter, probe integration ports, and filling,
dispensing, and sampling line sets secured with the Thermo
Scientificm BioTitan™ Retention Device. Each DynaDrive BPC
comes assembled, gamma-irradiated, and ready to use. The
materials are qualified for contact with biological products
according to USP <88> Class VI guidance. Each BPC is
manufactured according to current good manufacturing
practices (CGMPs) and is supported by qualification and
validation information. The system comes with an integrated
impeller system and DO and pH probes that are ready for
simple connection and immediate use. Additionally, the system
supports noninvasive temperature measurement with a
resistance temperature detector (RTD) or preinstalled IR
temperature sensor with a built-in thermowell for easy RTD
insertion. The probe and temperature interfaces are
comparable to those of traditional systems with the design
allowing for simple aseptic connection.

Control system

The 5 L DynaDrive S.U.B. utilizes the Thermo Scientific ™
HyPerforma ™ G3Lab Controller. This benchtop controller is
designed for single-use or autoclavable bioreactors and
fermentors with capacities of up to 50 L. It is suitable for
environments ranging from preclinical research to full CGMP
manufacturing. The HyPerforma G3Lab Controller operates
with proprietary Thermo Scientific ™ TruBio™ Bioprocess
Automation and Control Software powered by the Emerson
™ DeltaV™ operating system, which facilitates process
scaling and control strategies. Key benefits include the ability
to manage complex, multiple feed dosing strategies and
accommodate optional redundant sensors for enhanced
accuracy and backup.

Find it at fishersci.eu
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Advantages of a 5:1 turndown ratio

» Streamlines bioprocesses by reducing seed vessel
requirements and maximizing process vessel usage

» Seeds vessel at 20% volume, then expands to full volume

» Reduces the number of cell transfers and associated
adaptation time

» Reduces the number of single-use BPCs needed

5 L DynaDrive S.U.B. components

» DC 3 stack/motor

» Easy-loading BPC

» Door that opens 90° (simplifies BPC loading)

» Cable and tubing management adaptors
(supplied for easy access)

DynaDrive BPC

« Agitator (drivetrain) consisting of a top bearing/seal assembly
connected to the agitation motor and 3 x 2 modified pitched

blade impellers « Vent filter outlet for

system exhaust

* Integrally sealed ports that allow for additional sensor probes
and line sets

» Constructed with Aegis5-14 film

System options (see ordering information for auxiliary
components for the S.U.B and control management)

» Exhaust gas vent filter heaters
» Process control system

External bioprocess controller options

The 5 L DynaDrive S.U.B. is an open-architecture (turnkey)
system that allows the use of any controller. Capital investment
can be reduced by utilizing an existing control system, such as
the HyPerforma G3Lab Controller.

5 L DynaDrive S.U.B. hardware design elements
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Figure 1. 5 L DynaDrive S.U.B. hardware design elements.

. Exhaust vent holder

. Motor/adaptor with provided cable

. Liquid sight windows

. Sensor puck reader support or probe hanger
bracket

. Probe access area

. Tubing and cable management arms

. Stainless steel outer support vessel
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5 L DynaDrive S.U.B. BPC packaging
The BPC for the 5 L DynaDrive S.U.B. will arrive packaged as described in Table 1.

Table 1. BPC packaging.

Outer packaging Box with two polyethylene outer layers and one UV-protective layer

Labeling De.scr.iption, prgduct code, lot number, and expiry date on outer packaging and
shipping container

Sterilization Irradiation (25-40 kGy) inside outer packaging

Shipping container Durable cardboard carton

5 L DynaDrive S.U.B. specifications

Table 2. Bioreactor specifications.

Rated liquid working volume 5L

Minimum liquid working volume 1L

Total reactor volume (liquid and gas) 6.58 L

BPC chamber (W x D) 12.2cm (4.8in)x 12.2cm (4.8 in.)
BPC chamber shoulder height 443 cm (17.4in.)

Liquid height at rated working volume 33.7cm (13.3in.)

Fluid geometry at working volume (height-to-width ratio) 2.8:1

Overall reactor geometry (height-to-width ratio) 3.6:1

Table 3. Impeller specifications.

Impeller (quantity x blade count) 3 x 2 modified pitch blade
Impeller scaling (impeller diameter/equivalent tank diameter) | 0.39 cm (0.151n.)
Impeller diameter 53cm (2.1in.)

Impeller calculated power number (N) at 1 L/5 L (250 rpm) 1.75/4.51

Table 4. Agitation specifications.
Agitation range 100-1,250 rpm

Recommended agitation rate during cell culture agitation
(all volumes)

220-400 rpm

Tip speed at nominal motor speed (250 rpm) 69 cm/s (2.3 ft/s)

Table 5. Motor specifications.

Parameter Specification
Agitation motor drive (type, voltage, phase) Brushless permanent magnet
Motor torque rating 1 Nm

Gear reduction 10:1




Table 6. Temperature control specifications.

Nominal heating/cooling load 96 W
Approximate liquid heat-up time (5°C to 37°C) at 20% volume 75 minutes
Approximate liquid heat-up time (5°C to 37°C) at 100% volume | 155 minutes

RTD type: 3.18 mm (1/8 in.) OD, 50.14 cm (19.74 in.) length

RTD: Pt-100 (standard)

Sensor puck temperature reader

Infrared light

Table 7. Support container specifications.

Overall width 23.4cm (9.21in.)
Overall depth 20.1cm (7.91in.)
Overall support vessel height 57.5cm (22.6 in.)
Overall height with tubing management arms 98.7 cm (38.91in.)
Dry skid weight (without consumable) ~10.0kg

Wet skid weight rated working volume (with consumable) ~18.5 kg

Table 8. General specifications.

Parameter

Electrical power supply requirements for the HyPerforma
G3Lab Controller and accessories (voltage, phase, amp)

Specification

100-120/208-240 VAC £10%; 1¢; 1,389 VA max. (50-60 Hz)

pH and DO sensors (BPC)

Options:

e Sensor puck (pH and DO)

e OneFermw pH and VisiFerm=~ DO cap

e 3 x PG 13.5 ports available in headplate to accommodate
standard 420 mm probes (as required)

Table 9. Recommended operating parameters.
Parameter

Specification

Room operating temperature range 5°C to 40°C
Motor speed See Table 4
Volume range 1-5L

Maximum bag pressure

34 mbar (0.5 psi)
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5 L DynaDrive S.U.B. system options

Available system options for the 5 L DynaDrive S.U.B. are listed in Table 10. Tank drawings will be provided with a spare parts list
specific to the DynaDrive S.U.B. tank ordered.

Table 10. System options.

Product Product type Fisher Scientific Cat. No.
5L DynaDrive Bioreactor 240V Puck 5L Stand 240V Vessel 31751207
5L DynaDrive Bioreactor 240V Trad 5L Stand 240V Vessel 31751208
DynaDrive Probe Kit Puck 5L Sensor kit 31751204
DynaDrive Bioreactor Base Kit 5L Sensor kit 31751206
DynaDrive Probe Kit Trad 5L Kit Traditional Sensor kit 31751210
G3 Lab Controller Std Config w 5 Controller 31751203
5L DynaDrive Bag Puck 5L - Non cGMP Consumable Puck BPC 31751209
5L DynaDrive Bag Traditional 5L - Non cGMP Consumable BPC 31751205

For descriptions of symbols on product labels or product documents, go to
thermofisher.com/symbols definition

Revision history: SU-DOCO0301 A (English)
Revision Date Description
A.0 | 21 August 2025 | Initial release.

The information in this guide is subject to change without notice.

DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, THERMO FISHER SCIENTIFIC INC. AND/OR ITS AFFILIATE(S) WILL NOT BE
LIABLE FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH
OR ARISING FROM THIS DOCUMENT, INCLUDING YOUR USE OF THE DOCUMENT OR THE PRODUCT.

Important licensing information: These products may be covered
by one or more limited use label licenses. By use of these
products, you accept the terms and conditions of all applicable
limited use label licenses.
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