











APPLICATION EXAMPLES

Scalable automation of personalised cell

therapies through robotic biomanutacturing

Personalised cell and gene therapies rely on highly manual manufacturing process-
es that are difficult to scale and reproduce. Multiply Labs has developed a robotic
biomanufacturing system for automated cell therapy production.

Multiply Labs embodies a philosophy of “robots for the greater good,” building automation with Universal Robots that not only
improves processes but directly helps people by making critical therapies more accessible and affordable.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

Personalised cell and gene therapies are highly individ-
ualised treatment approaches in which each dose is
manufactured from a patient's own cells. As a result,
conventional large-batch production is not feasible. Man-
ufacturing therefore involves numerous precise manual
handling steps under cleanroom conditions, leading to
high labour requirements, limited reproducibility and
challenges in scaling production.
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To address these limitations, Multiply Labs has devel-
oped a robotic biomanufacturing system for automated
cell therapy production. The objective is to standardise
established manufacturing processes, improve repro-
ducibility and enable scalable production under sterile
conditions while remaining compatible with existing
GMP requirements.

The solution is based on a modular robotic cluster in
which multiple collaborative robots operate in parallel.
The robots perform tasks such as pipetting, cell cultiva-



tion and sample handling using existing laboratory equip-
ment and established protocols. Motion sequences are
trained using recorded demonstrations of manual expert
workflows and are subsequently executed autonomously.

Development of the system was carried out in collaboration
with the robotics manufacturer Universal Robots as well

as scientific institutions including Stanford University and
the University of California, San Francisco. The system is
already being used by industrial stakeholders in the field of
cell and gene therapy and is being further scaled. Drivers
for adoption include the growing demand for personalised
therapies and increasing efficiency requirements, while
regulatory frameworks influence implementation.

EFFICIENCY ADVANTAGES

Automating manual manufacturing steps significantly
reduces labour requirements while improving process re-
producibility. Parallel robotic operation and vertical system
architecture increase throughput per cleanroom area and
improve utilisation of available space. Comparative studies
demonstrated cost reductions of approximately 70%
compared to manual processes. In addition, a substantially
higher number of patient-specific doses can be produced
per square foot of cleanroom area while maintaining con-
sistent process quality.

TECHNOLOGICAL DESCRIPTION

The robotic biomanufacturing system consists of multiple
collaborative six-axis robots with sub-millimeter repeata-
bility and integrated force sensing for precise handling of
sensitive biological materials. Additional linear axes extend
the robots’ working range and enable a vertically stacked,
modular cluster architecture that supports parallel process-
ing steps.

The system operates using existing laboratory instruments
and established manufacturing protocols, facilitating
transferability to GMP-compliant processes and minimising
regulatory adaptation efforts. Robot control is implemented
via open, standardised interfaces, including script-based
APls and industrial communication protocols, enabling
seamless integration into existing automation and IT infra-
structures.

Robot training is based on imitation learning, in which
recorded human expert workflows are translated into
reproducible, autonomous motion sequences.
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Universal Robots is seamlessly compatible with a
wide range of software and simulation tools such
as the RoboDK simulation software.

©Universal Robots

One of the features Multiply Labs evaluated was
the UR cobots’ sub-milimeter repeatability.
©Universal Robots

UR cobots are compact and agile, capable of
mounting upside down and performing large
motions while ending up in “precisely the right
spot”. Their lightweight nature allows for quick
changeouts (e.g., 20 minutes to swap a robot out
of a machine), which is impossible with traditional,
heavy industrial robots.

©Universal Robots

-—w
(]
Hall B2 | Digital
Transformation/
Lab 4.0

analytica

Teradyne Robotics (Germany) GmbH
ZielstattstraBe 36 | 81379 Miinchen | Germany

https://www.universal-robots.com/case-stories/
multiply-labs/


https://www.universal-robots.com/case-stories/multiply-labs/
https://www.universal-robots.com/case-stories/multiply-labs/

APPLICATION EXAMPLES

uLab Mobile: from isolated automation
solutions to networked laboratory processes

uLab Mobile is an autonomous, mobile robot for automating central laboratory
processes such as sample handling, device loading and transport. It integrates into
existing laboratory environments and relieves specialist staff in 24/7 operation.

AREA OF APPLICATION,
TECHNICAL PROCESS

AND EFFECTS

uLab Mobile addresses a key chal-
lenge facing clinical and diagnostic
laboratories: increasing sample
numbers coupled with a shortage
of skilled workers and limited hu-
man resources. Traditional auto-
mation concepts reach their limits,
particularly in laboratories with
complex spatial structures, heter-
ogeneous equipment landscapes
and highly fluctuating workloads.

As a mobile automation solution,
uLab Mobile complements exist-
ing laboratory processes without
fundamentally changing them. The
robot takes over recurring process
and transport tasks along the
sample flow, such as loading and
unloading laboratory equipment,
internal sample transport or select-
ed preparation and follow-up steps.
The connection to the laboratory
information system (LIMS) ensures
that procedures, priorities and
documentation remain embedded
in the existing control processes.




uLab Mobile is developed and offered by the United Ro-
botics Group. It is being introduced gradually and in close
consultation with the respective laboratory operators and
their IT and process managers. This allows automation to
be implemented where it delivers the greatest benefits in
ongoing operations.

In many laboratories today, transport and routine activities

take up a considerable amount of qualified working time.

uLab Mobile shifts these tasks to an autonomous system,

freeing up time for more technically demanding activities.
Processes become more stable, walking distances are
reduced and throughput times become easier to plan.

The United Robotics Group's robotics solutions are already

in use in over 50 laboratories. They demonstrate that flex-
ible, mobile automation is not intended to replace existing
systems, but rather to serve as a connecting element

between devices, processes and people. In the future, this

approach will become particularly important in centralised
and highly automated diagnostic structures, as it combines

efficiency, scalability and adaptability.

EFFICIENCY ADVANTAGES

By automating sample handling, device operation and
transport, uLab Mobile significantly reduces manual
work steps and running times. Laboratory staff are
relieved of repetitive tasks and can concentrate more on
skilled work. At the same time, error rates are reduced,
throughput times are stabilised and 24/7 operation is
supported more efficiently.

TECHNOLOGICAL DESCRIPTION

uLab Mobile is designed as an autonomous, mobile
robot system for use in regulated clinical laboratory
environments. The platform combines safe human-ro-
bot interaction with modular hardware units for sample
and material handling and the operation of selected
laboratory equipment. Autonomous navigation enables
operation in existing laboratory structures, including
interaction with automatic doors and lifts.

The system uses integrated sensors, camera systems
and barcode readers to identify and track samples.
Software-based control allows different laboratory
processes to be mapped and workflows to be adapted
to local requirements. uLab Mobile is connected directly
to existing laboratory information systems (LIS/LIMS)
via standardised interfaces, allowing order data, status
information and priorities to be transferred.

Processes are configured via a graphical user interface
that allows adjustments to be made without in-depth
programming knowledge. Security, data protection and
compliance requirements are an integral part of the sys-
tem design and are designed for continuous operation
in clinical laboratory environments.

United Robotics Group GmbH
An der Riede 2 | 28816 Stuhr | Germany

Kerstin Wagner
health@unitedrobotics.group

https://unitedrobotics.group
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APPLICATION EXAMPLES

Laboratory automation robotic cell by

ABB Robotics & METTLER TOLEDO

Pre-engineered robotic lab cell integrating ABB robots with METTLER TOLEDO
LabX™ software and instruments to automate sample preparation and instrument
tending, enabling standardised and traceable quality control and R&D workflows.

the system to changing laboratory requirements. Stand-
ardised interfaces and continuous robot operation reduce
complexity and simplify setup.

The automated solution is designed for quality control
and R&D laboratories in industries such as pharmaceu-
ticals, chemicals, food and beverage, semiconductors
and battery production. It supports research, testing and
routine lab work where speed, data reliability and full
traceability are essential, while helping labs cope with
labour shortages and faster development cycles.

ABB Robotics and METTLER TOLEDO provide a
ready-to-use robotic laboratory solution that automates

sample handling and instrument interaction for faster, ; o ) ;
e AR TR TS, By taking over repetitive or physically demanding tasks,

©ABB Robotics the robotic system improves efficiency and safety and
allows lab staff to focus on more meaningful work.

Automation reduces errors and variation, delivering con-

sistent, high-quality results. LabX documents every step
AREA OF APPLICATION, TECHNICAL PROCESS of the process, supporting compliance and confidence
AND EFFECTS
ABB Robotics and METTLER TOLEDO are working togeth-
er to bring robotics, laboratory automation and digital
data management into a single, ready-to-use solution
for modern laboratories. The solution combines ABB's
collaborative GoFa™ robots powered by the OmniCore™
controller platform with METTLER TOLEDO laboratory
instruments, all connected through LabX™ management
software. OmniCore provides precise, high performance
robot control and advanced connectivity, enabling cobots
to perform tasks such as transferring samples between
workflow steps. LabX coordinates the entire laboratory
workflow — from sample preparation and instrument
operation to secure data recording — ensuring consist-

The automated laboratory solution takes over routine
tasks, improves data quality and allows lab staff to focus

) on higher value research and analysis tasks.
ent, traceable methods. Its modular design allows new ©ABB Robotics

devices or workflow steps to be added easily, adapting
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Powered by the ABB Omni-
Core™ controller platform,
ABB robots and METTLER
TOLEDO instruments work
seamlessly together through
LabX™ management
software to enable flexible
and traceable laboratory
automation.

©ABB Robotics

in the data, while OmniCore ensures precise, scalable and
reliable robotic performance. A typical use case is the auto-
mated preparation and handling of samples for analytical
testing, delivering reproducible results across laboratories
and locations.

EFFICIENCY ADVANTAGES

The automated solution helps laboratories work up to 30
percent faster while reducing errors and manual work.
Seamless integration of ABB robots and METTLER TOLEDO
software enables smooth, digital workflows that are easy
to use and require less specialised automation expertise.
Processes become more efficient and safer, delivering
reliable and traceable results. By automating routine tasks,
the system allows R&D and quality control teams to focus
on more valuable work. Its modular architecture enables
future scalability, supported by global service capabilities
to ensure reliable operation.

TECHNOLOGICAL DESCRIPTION

The solution implements a layered automation architecture
combining an ABB 6-axis collaborative GoFa™ robot with
an ABB OmniCore™ controller platform and METTLER
TOLEDO's LabX™ software. LabX acts as the supervisory
orchestration layer, sequencing automated laboratory work-
flows and managing method logic, instrument commands,
metadata and audit trails for connected METTLER TOLEDO
instruments. The OmniCore controller executes real-time
robot motion and controls low-level interfaces to periph-
eral devices such as grippers, labellers and other auxiliary
equipment, ensuring deterministic and precise task execu-
tion. Communication between LabX and the robot control-
ler synchronises workflow logic with physical actions.

An optional automatic gripper-change station enables
dynamic tool switching based on consumables or task
requirements, allowing a single robotic cell to handle
heterogeneous samples and multi-step processes
without manual reconfiguration. The modular, inter-
face-based design supports extension with additional
devices and skills while maintaining a standardised con-
trol concept, enabling scalable and adaptable laboratory
automation with clear separation between orchestra-
tion, instrument control and motion execution.

Access the new ABB Robotics white paper for an
overview of limiting factors in laboratory automation
and strategies to address them:

https://search.abb.com/library/
Download.aspx?Document|D=
9AKK108472A1826&Language
Code=en&Doc%E2%80%A6
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ABB Robotics Deutschland GmbH
Gruener Weg 6 | 61169 Friedberg | Germany

Marko Tubin | Max Novotny
robotics@de.abb.com

https://www.abb.com/global/en/areas/robotics/
applications/lab-automation
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APPLICATION EXAMPLES

Automated eluent preparation (Flex EP)

Automate mobile phase preparation with Flex EP.

Eluents are prepared into standard 0.5, 1 or 2 L glass bottles, with organic or aque-
ous solvents, solid reagents and fully automated pH measurement and adjustment.
All preparation steps are digitally documented, providing a complete audit trail.
Tools, processes and software are designed to support compliance with GMP re-

quirements and FDA 21 CFR Part 11.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

The Flex EP system automates eluent preparation for
HPLC applications. Eluents are prepared directly in
standard glass bottles. Up to 16 different eluents can
be produced per run, with a total daily throughput of
approximately 60-120 L, depending on configuration
and complexity of the recipes. Automation replaces
manual preparation steps, reduces variability in routine
operations and method transfers and enables consistent
digital documentation of all processes.
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Eluent can be prepared using DI water or organic
solvents as base solvents. Solids and additives are
dispensed according to predefined recipes, followed
by automated pH measurement and adjustment.

System start-up includes integrated tool checks, such
as balance verification and pH electrode calibration, to
ensure defined operating conditions prior to execution.

Flex EP can be used across different phases of the

analytical method life cycle:

+ In R&D and method development as well as
in routine QC applications, using the same
approved and released methods.

- Across different laboratory sites, supporting
consistent implementation of preparation
recipes.

- Between pharmaceutical companies and exter-
nal partners such as CDOMOs or CROs, facilitat-
ing method transfer.

Available extensions for Flex EP include:

— Automated loading and unloading of eluent
bottles;

— Automated filtration of prepared solutions;

— Conductivity measurement;

— Integration with mobile robotic systems.



High throughput High accuracy
solids handler solids handler

EFFICIENCY ADVANTAGES

Typical operation requires

approximately 0.25 full-time

equivalents (FTE) for sys-

tem setup and unloading of Screw capper
prepared eluents.Depend-
ing on the recipe, full eluent
cycle time, including docu-
mentation, can be reduced
5-10 times compared to
manual processes.

Large volume

liquid handler Labeler

pH measurement / Small volume
adjustment station liquid handler

TECHNOLOGICAL DESCRIPTION
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Chemspeed Technologies AG
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Raminta Kaleinikaite
raminta.kaleinikaite@chemspeed.com

https://www.chemspeed.com/example-solutions/
flex-ep/
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APPLICATION EXAMPLES

Software-driven automation of
pre- and post-analytical workflows

for PCR-based diagnostics

A robotic system automates pre- and post-analytical workflows in PCR-based
viral diagnostics, combining vision guided handling with a middleware layer that
synchronises devices and ensures reproducible process execution.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

To eliminate tedious manual handling and ensure robust
performance, this setup automates the critical pre- and
post-analytical stages of PCR-based viral diagnostics.
The system integrates a robotic platform for tube han-
dling — covering tasks such as barcode detection, swab
removal, contamination inspection and rack loading —
with vision modules and modular robot skills implement-
ed through ROS (Robot Operating System). A middleware
layer based on the zenLAB® framework coordinates these
distributed components, exchanges process states and
ensures traceable execution across all devices.

The solution was developed jointly by the Chair of
Manufacturing Automation and Production Systems

at Friedrich-Alexander-Universitat Erlangen Nurnberg,
Yaskawa Europe GmbH as the robotics partner and
infoteam Software AG, which provides the middleware
and system integration. Additional clinical partners
contributed domain requirements, supported evaluation
activities and the Transfusion Medicine Department at
the University Hospital Erlangen implemented the system
in daily practice, testing the automated workflows under
real laboratory conditions.

Before automation, sample preparation steps were
largely manual, time-consuming and dependent on op-
erator precision, particularly tasks such as tube opening,
organisation and inspection. This limited throughput and
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increased variability. The automated workflow stand-
ardises these steps, reduces the workload for laboratory
personnel and improves reproducibility and traceability.

The approach is currently used in research and demon-
stration environments and illustrates how modular
automation can be transferred to various diagnostic
workflows involving repetitive sample handling. Increas-

Symbolic image: robotic arm performing vision guided
handling of sample tubes as part of an automated pre- and
post-analytical workflow in PCR-based diagnostics.



ing requirements for interoperability, digital documentation
and reliable throughput act as strong drivers, while integra-
tion complexity and laboratory-specific constraints may
slow broader adoption. Ongoing work focuses on extending
device integration, enhancing vision-based inspection and
refining modular robot skills to support additional analytical
workflows.

EFFICIENCY ADVANTAGES

The automated workflow significantly reduces manual
handling and accelerates pre- and post-analytical steps.
Vision-guided routines lower error rates, while standard-
ised robotic actions ensure consistent sample preparation.
By coordinating devices through a central middleware,
laboratories achieve higher throughput, more reliable
documentation and better utilisation of personnel, ultimate-
ly reducing time, cost and variability in routine diagnostic
workflows.

TECHNOLOGICAL DESCRIPTION

The solution automates pre- and post-analytical PCR work-
flows by combining an ROS-based robotic cell, a modular
vision stack and a device agnostic middleware built on

the zenLLAB® framework. This layer coordinates process

states, device communication and data capture across
sub-systems. Robotic skills for tube pick and place, lid
handling, swab extraction and rack/tray transfer are
encapsulated as actions and sequenced using hierar-
chical state machines (SMACH), enabling deterministic
execution and recoverable error handling.

The vision pipeline provides tube localisation, barcode
reading, contamination inspection and swab detection
via neural network-based detectors; confidence thresh-
olds govern subsequent actions. Standardised interfac-
es (OPC UA/HL7?) link analytical instruments and higher
level systems, while simulation options support offline
testing of process logic and communication. By decou-
pling hardware from workflow logic, the architecture
ensures traceable execution, reproducible data flow and
scalable integration of additional devices and assays
through configuration rather than code changes. This
provides a flexible foundation for extending automation
workflows to further diagnostic processes.

See the FlexACO research project for practical
application (German):

https://www.youtube.com/
watch?v=kNDaC_4BhIQ
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infoteam Software AG
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Dr Melanie Kahl

Senior Consultant

Phone +49 9131 78 00 280
lifescience@infoteam.de

https://infoteam.de/
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APPLICATION EXAMPLES

Robots in the laboratory:
automated laboratory processes
for sustainable diagnostics

Automated solutions optimise laboratory processes, from pre-analysis to post-anal-
ysis. They increase productivity, reduce the workload on staff and make a decisive
contribution to ensuring diagnostic care despite the shortage of skilled workers.

3 cooperative robots at Labor Berlin, Vivantes Klinikum Friedrichshain

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

Technology instead of bottlenecks — how robotics re-
lieves the burden on laboratory operations: The ongoing
shortage of qualified laboratory personnel poses major
challenges for medical facilities in the UK and worldwide.
Unattractive working hours, stressful shift patterns and

a declining number of young professionals are exacer-
bating the situation. In many regions, the bottlenecks are
already noticeable, and forecasts show that the trend will
continue to intensify.

Robotics solutions offer a forward-looking answer to this
problem. They take over monotonous, time-consuming
tasks, freeing up skilled workers to concentrate more
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on demanding diagnostic activities. At the same time,
automation improves working conditions and increases
the attractiveness of the profession — an important factor
in counteracting the shortage of skilled workers in the
long term.

EFFICIENCY ADVANTAGES

From necessity to innovation: The increasing implemen-
tation of robotic systems is a direct response to the need
to ensure consistent diagnostics even when there is a
shortage of personnel. These systems are used in many
laboratories fully autonomously during night shifts and
on weekends, or during the day in cooperative operation
together with staff.



Especially in regions where skilled workers are already
in short supply, robotic systems make an indispensable
contribution to maintaining laboratory operations. In
addition, they counteract the causes of staff shortages
by improving working conditions and modernising the
professional field.

Added value through intelligent automation: Robotics
solutions not only reduce the workload on staff and in-
crease job satisfaction, but also increase the efficiency of
processes. Since robots work without breaks, holidays or
closing time, they ensure continuous sample processing
and operational reliability.

System-independent implementation enables the con-
nection of existing analysis devices from different manu-
facturers, thus reducing the need for costly new purchas-
es. This flexibility makes laboratory automation equally
attractive for small and medium-sized laboratories.

Automation solutions are a crucial step in effectively ad-
dressing the challenges posed by the shortage of skilled
workers. They not only offer a technological response to
growing staff shortages, but also improve working condi-
tions and ensure the quality of patient care.

Positive experiences from previous deployments show
that robotic systems bring considerable structural and
economic advantages. In view of demographic change
and increasing demands in the healthcare sector, the
importance of flexible, intelligent automation solutions
will continue to grow and have a lasting impact on the
laboratory of the future.

TECHNOLOGICAL DESCRIPTION

Technology and workflow at a glance: In addition to the
structural advantages, laboratory robotics impresses
above all with its precisely coordinated technology, which
intelligently complements existing processes. Modern
robotic systems automate the entire process — from
sample order to archiving.

In the pre-analytical phase, integrated cameras recog-
nise the samples, analyse the cap colour, check the fill
level and read barcodes. Based on the cap colour and
laboratory specifications, the samples are prioritised and
prepared for analysis. Work steps such as centrifugation,
decapping and distribution to different racks are carried
out in a predefined workflow.

DIATRACK laboratory automation at Labor Berlin, Vivantes
Klinikum Friedrichshain

Concept development for DIATRACK laboratory automation

After preparation, the robot transports the samples to the
analysers, starts the measurement if necessary and then
takes care of the return transport. In the post-analysis
phase, samples are archived and can be automatically
retrieved from the archive in case of additional requests
or disposed of after the archiving period has expired.

One technical advantage is the bidirectional interface

to the laboratory information system (LIS). It enables
continuous communication, automatically activates or-
ders and processes additional requests without manual
intervention. The systems can be individually adapted to
the existing device infrastructure, making implementation
economical and flexible.

DIABOTS GMBH
Weststralle 27 | 09221 Neukirchen/Erzgebirge
Germany

Phone +49 (0) 5031-9697066
info@diabots.de

www.diabots.de
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APPLICATION EXAMPLES

AuxQ: flexibly integrable robotics solutions
In diagnostic laboratories

In today’s laboratory world, which is increasingly affected by a shortage of skilled
workers, our advanced robotics solutions offer the perfect support. With a high
degree of flexibility and manufacturer independence with regard to the analytical
devices to be connected, our systems can be easily integrated into existing infra-
structures — without any structural modifications.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

The integration of AuxQ Incominglnspection is the gate-
way to autonomous laboratory operation. It enables the
continuous transfer of samples from public areas and
ensures their processability right from the start. At the
same time, it guarantees a clean and traceable transfer
of liability.

The AuxQ Lab Solution automates routine processes in
the laboratory by integrating various modules directly
into existing laboratory structures. These include AuxQ
MobileLabRobotic, which flexibly transports samples
and operates the analysis devices. The focus here is on
collaboration between staff and robotics. The integrated
analysis devices remain available for use by staff, and
back-up scenarios in the form of secondary devices can
be fully implemented.

Pre- and post-analysis of the samples takes place in the
AuxQ CobotProcessing. The station can be configured
according to customer specifications. All processes
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from sample verification, including level determination,
centrifugation, decapping and sorting, to archiving can be
integrated.

This reduces the workload on specialist staff and in-
creases efficiency in laboratory operations. Depending

on the service level selected, our trained team provides
prompt support and ensures smooth operation.

The supply landscape in the field of laboratory diagnos-
tics is characterised by a large number of small and
medium-sized laboratories with low sample volumes.
However, due to their connection to hospitals (e.g. with
emergency rooms, stroke units, etc.), 24/7 availability of
analytics is often essential. Full automation in the sense
of a large laboratory or switching to a POCT laboratory is
often not the preferred option in terms of cost and anal-
ysis. In view of the shortage of skilled workers, there is a
growing need for solutions to reduce the manual work-
load in the low-throughput segment in the laboratory, as
well as a need for solutions for self-sufficient laboratory
operation.




AuxQ handles both the pre-an-
alytical preparation of samples

and the transport of laboratory
samples and sample racks to the
analysers within the laboratory.
There, the AuxQ MR independent-

ly feeds the samples into the analys-
ers and retrieves them again after
processing is complete.

The system was developed to ac-
tively relieve the workload on staff,
for example by processing samples
autonomously at night without man-
ual intervention. All interfaces to the
hospital or sender are automated.
Samples can be transferred to the
system via pneumatic tube and pass-
through. As an option, the AuxQ Il can be placed outside
the laboratory and thus accept samples around the clock.
This component checks all relevant sample parameters
before they are transferred to the AuxQ CP within the lab-
oratory. This ensures the transfer of liability for the sam-
ples and increases the autonomy of the entire system.

As a result, there is more time for MTAs to perform more
demanding tasks, and laboratories can work efficiently
despite staff shortages — without any loss of quality.

At the same time, an attractive working environment is
created.

The system is used in hospital laboratories with varying
sample volumes. Depending on the area of application,
the focus is on support during daytime operations, au-
tonomous night-time operations and automatic sample
archiving.

The solution is currently in routine use in EMEA.

Driving forces include the shortage of skilled workers, the
cost structure of laboratories, laboratory reliability and
digitalisation. Fundamentally, close cooperation and staff
acceptance are essential.

EFFICIENCY ADVANTAGES
The system is continuously adapted to customer require-
ments in the field of analytics. In addition, the field of

immunohematology is the focus of overall development.
Furthermore, areas of application are also being defined
in larger laboratories and discussed with customers.
Through its supportive role in day-to-day operations, the
AuxQ MR enables employees to concentrate on more
important tasks, saving valuable working time. It also
helps to relieve the team during autonomous night-time
operations. The aim is not to replace employees, but to
fill gaps and effectively overcome challenges caused by
staff shortages.

TECHNOLOGICAL DESCRIPTION

The AuxQ Lab Solution is a modular automation solution
for diagnostic laboratories. The mobile robot moves
through the laboratory without any structural modifica-
tions and takes on transport and handling tasks.

The various components of the AuxQ Lab Solution record
sample parameters and perform pre- and post-analytical
processes such as decapping or archiving.

The broad portfolio of manufacturer-independent analys-
ers, which can be integrated specifically for each laborato-
ry, gives laboratories the opportunity to diversify their anal-
ysis methods and adapt flexibly to changing requirements.
Interfaces to the LIS make the robots an integral part

of the laboratory workflow. This enables real-time com-
munication between the various analytical components,
increasing efficiency and minimising sources of error.

AEM August Elektrotechnik GmbH
Seerasen 4 | 36284 Hohenroda | Germany

info@auxg.de
Phone +49 (6676) 9216-730
https://www.auxq.de/
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APPLICATION EXAMPLES

Ve

OPC UA-ready HPLC Service Station:
automated solvent supply and waste

monitoring for stable analytical workflows

An OPC UA-ready HPLC service station monitors solvent supply and waste fill
levels with sensors and triggers alerts to prevent downtime and spills. Data can
be integrated via OPC UA/REST API or monitored via DUPERTHAL connect.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

HPLC systems are critical analytical instruments in many
laboratories and depend on reliable solvent handling and
safe waste disposal close to the workplace. The DUPER-
THAL HPLC Service Station concept combines sensor-
based monitoring of solvent and waste containers with
automated alerts and optional digital documentation,
aiming to reduce manual checks and prevent safety-
relevant incidents such as overfilling or spillage. To sup-
port integration into automated lab and facility environ-
ments, measured parameters can be provided through
standard interfaces (e.g., OPC UA) or via a cloud-based
monitoring solution, enabling use in both local and cen-
tralised digital architectures.

The station is equipped with sensors that detect rele-
vant conditions such as fill levels of waste canisters and
(planned) inventory-related states for solvent supply.
When defined thresholds are reached, the system
generates notifications so that refilling or disposal can
be scheduled before an interruption occurs. For digital
integration, the gateway can expose sensor data through
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OPC UA (OPC UA server on the gateway); alternatively,
the solution can be connected to a monitoring software
(DUPERTHAL connect) for dashboards, alerts and docu-
mentation.

The HPLC monitoring set is developed and validated in
collaboration with partners: partners, such as Essentim
(hardware/plug-and-play sensor integration) and Institut
fir Umwelt & Energie, Technik & Analytik e. V. (IUTA) as
application environment and validation partner.

The HPLC Service Station concept combines sensor-
based monitoring of waste fill levels and solvent sup-
ply-related states with automated alerts and optional
digital documentation, aiming to reduce manual checks
and prevent safety-relevant incidents such as overfilling
or spillage. At the same time, the use case is embedded
in the broader Smart Safety concept: a holistic moni-
toring approach for lab infrastructure including safety
storage cabinets and additional critical points such as
disposal solutions, refrigerators and other storage or
process-relevant equipment. Within this concept, sensors
can continuously track key parameters such as exhaust
air performance (to detect deviations and reduce risks
related to insufficient ventilation), door status, fill levels
(e.g., solvent waste canisters) and temperature, enabling
early warning, improved process stability and audit-ready
documentation.

To support integration into automated lab and facility
environments, measured parameters can be provided
through standardised interfaces such as OPC UA (via an



OPC UA server directly on the
gateway, with sensor assign-
ment managed through a gate-
way configuration that maps
sensor serial numbers), REST
API, and potential free contacts.
This allows connection to building management sys-
tems (BMS) and lab IT (e.g., LIMS) and enables scalable,
vendor-agnostic monitoring beyond single devices. Op-
tionally, DUPERTHAL connect (DC) software can be used
for cloud-based dashboards, alerting (e-mail/SMS) and
continuous documentation, depending on the customer’s
IT and compliance requirements. Sensor-based mon-
itoring provides earlier detection of critical conditions
and supports more stable HPLC workflows by reducing
avoidable interruptions. Automatic alerts and optional
digital documentation support occupational safety and
compliance processes by making checks more reliable
and traceable.

Waste fill-level monitoring is already delivered and used
within the DUPERTHAL DISPOSAL line context (HPLC
solvent waste handling), providing a proven entry point
for broader Smart Safety monitoring and interface-based
integration.

Key drivers are improved safety, fewer workflow inter-
ruptions (e.g., preventing overfilled waste canisters) and
the ability to retrofit monitoring with plug-and-play sensor
technology and integrate via standard interfaces (OPC
UA/REST API). Key barriers are human factors (“it has
always worked like this”) and generally low investment
readiness in many labs, especially when manual routines
appear acceptable until incidents occur.

Next steps focus on data-driven automation: combining
historical solvent consumption, waste generation and
check-out events from inventory management with sen-
sor data to forecast refill and disposal needs. Al-based
models can predict when specific HPLC stations will
require solvent replacement or waste canister exchange,
enabling proactive scheduling and optimised purchas-
ing. This is complemented by the Smart Safety concept,
which can holistically monitor relevant lab infrastructure
(e.g., exhaust air, door status, fill levels and temperature)
and provide standardised connectivity via OPC UA (OPC
UA server on the gateway) as well as REST API or integra-
tion into building management or lab IT.

EFFICIENCY ADVANTAGES

At IUTA, sensor-based fill-level monitoring in the HPLC
waste disposal process reduced manual checks by about
80% and eliminated unplanned fill-level-related downtime.
This frees lab staff time for value-adding tasks and im-
proves planning of disposal cycles through early alerts.

TECHNOLOGICAL DESCRIPTION

The HPLC Service Station follows the DUPERTHAL
Smart Safety concept and is built on a modular sen-
sor-and-gateway architecture to capture safety- and pro-
cess-relevant states across lab infrastructure (e.g., waste
fill level at HPLC disposal points, solvent supply status,
door status of safety cabinets, exhaust air performance
and temperature). The gateway aggregates sensor sig-
nals, and provides standardised connectivity for integra-
tion. An OPC UA server can be activated directly on the
gateway to expose connected sensors as OPC UA nodes;
sensor assignment is managed via a gateway configura-
tion that maps sensor serial numbers. In addition, a REST
API supports integration with third-party systems such
as lab IT (e.g., LIMS) and data platforms, and a potential
free contact supports a connection with the building
management (BMS). As an option, DUPERTHAL connect
DC software provides cloud-based dashboards, alerting
(e-mail/SMS) and continuous documentation to support
auditability and operational transparency, depending on
the customer’s IT and compliance requirements.

[
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DUPERTHAL SICHERHEITSTECHNIK
GMBH & CO. KG
Frankenstrasse 3 | D-63791 Karlstein | Germany

info@dueperthal-connect.com

https://dueperthal-connect.com/en/projects/
solvent-handling-in-hplc-analytics.html
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APPLICATION EXAMPLES

Intermediate level automation —
dual CyBio FeliX setup for efficient
NGS library preparation

A dual CyBio FeliX setup enables efficient automation of multiple NGS library
preparation steps, increasing walk-away time, improving reproducibility and
reducing manual errors through coordinated, parallel liquid handling processes.

Dual CyBio FeliX Setup “Intermediate”
©Analytik Jena GmbH+Co. KG

56



AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

NGS library preparation includes many interconnected
steps that require precision and consistent handling. The
dual CyBio FeliX setup automates a large part of this
workflow by combining two liquid-handling systems con-
nected through plate transfers by robotic arm integration.
One unit typically manages early process steps such as
extraction, fragmentation and normalisation, while the
second unit performs downstream tasks including library
preparation, clean-up, dilution and pooling. This separa-
tion of pre- and post-PCR processes supports process
integrity and reduces contamination risks. Prior to auto-
mation, many laboratories relied on manual pipetting and
stepwise handling, which demanded significant work-

ing time, introduced variability and limited throughput.
Through automation, routine operations become more
reproducible and users benefit from increased walk-away
time as well as reduced manual workload. The system

is already applied in genomics and molecular biology
laboratories that process medium-throughput sequenc-
ing workflows, with expected growth driven by rising
sequencing demand and the need for reliable, scalable
sample preparation. Drivers for adoption include modu-
lar scalability, compatibility with established protocols,
and the ability to integrate thermocyclers, readers and
additional modules as needed. A commonly perceived
barrier to automation is the required upfront investment
in fully integrated systems. The modular concept of the
CyBio FeliX reduces this challenge by allowing laborato-
ries to start with a single device and expand the level of
automation over time. This stepwise approach minimises
initial costs and enables users to scale their workflows as
needs or throughput increase, without replacing existing
equipment. Ongoing development focuses on expanding
integration options and extending applicability to addi-
tional molecular workflows and NGS library preparation
kits to support long-term adaptability.

EFFICIENCY ADVANTAGES

The dual CyBio FeliX setup reduces hands-on time by
automating multiple connected steps and enabling par-
allel processing. This decreases manual pipetting errors,
minimises reagent waste through precise liquid handling,
and accelerates sample throughput. Laboratories gain
higher reproducibility, more walk-away time and opti-
mised resource utilisation.

.I NEL LAl =

Top view of the dual CyBio FeliX setup
©Analytik Jena GmbH+Co. KG

TECHNOLOGICAL DESCRIPTION

The intermediate-level automation setup consists of two
CyBio FeliX liquid handling platforms configured for com-
plementary workflow sections. A robotic arm transfers
labware between units, enabling automated execution

of pre- and post-PCR steps. Each CyBio FeliX can be
equipped with interchangeable pipetting heads, including
96-channel and low-volume options, as well as heating,
cooling, magnetic separation and shaking modules.

The system supports integration of thermocyclers (e.g.
Biometra TRobot Il), barcode readers and fluorescence
detection devices (e.g. gPCR thermal cycler gTOWER?
auto). Control is provided through CyBio Composer soft-
ware, which offers scripting-level access to all hardware
functions and supports communication with LIMS and
third-party modules. Predefined protocols can be adapt-
ed to user-specific requirements, enabling reproducible,
scalable NGS library preparation while maintaining spatial
separation of sensitive workflow segments.

-—w
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Analytik Jena GmbH+Co. KG
Konrad-Zuse-Stral3e 1 | 07745 Jena | Germany

Melanie Kelm
Division Manager Lab Automation
melanie.kelm@analytik-jena.com

More information online:
www.analytik-jena.com/pre-configured

57


https://www.analytik-jena.com/products/liquid-handling-automation/lab-automation/pre-configured-automation/

APPLICATION EXAMPLES

Greater efficiency with less manual work

thanks to automation in mass spectrometry

Automation has fundamentally changed mass spectrometry (MS). The latest
technologies and developments are increasing efficiency in analytics — from
sample preparation to integrated, high-throughput workflows.

AREA OF APPLICATION, TECHNICAL PROCESS of automated sample injectors for gas and liquid chro-
AND EFFECTS matography increased reproducibility and productivity in
In the early days of mass spectrometry, analytical steps contract laboratories, and the coupling of mass spec-
such as sample preparation and data evaluation were trometers with GC and LC (GC-MS, LC-MS) became the
performed manually. Over the years, especially in the standard for many analytical applications. In the 2000s,
1980s and 1990s, the spread of electronic data process- automated sample preparation methods such as sol-
ing significantly accelerated automation. The introduction id-phase extraction and standardised dilution workflows,

robot-assisted platforms and signifi-
cantly improved software solutions for
qualitative and quantitative data analysis
became established. Such technologies
are now standard equipment in analytics
and it is hard to imagine working without
them.

EFFICIENCY ADVANTAGES

A major advantage of automation is the
significant increase in laboratory efficien-
cy. Parallel sample processing and the
possibility of 24/7 operation significantly
increase the number of samples analysed
per unit of time, which also leads to cost
savings. In addition, standardised steps

in sample preparation (e.g. pipetting),
consistent extraction conditions and
automatic calibration routines improve the
accuracy of the results, as variability due
to manual intervention is reduced. Another
aspect is that employees are protected.
Closed systems offer an additional level of
safety, especially when working with bio-
logical substances or infectious samples.

GC-MS single quadrupole system coupled with the multifunctional AOC-
6000 Plus autosampler ©Shimadzu
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Dual CyBio FeliX setup “Intermediate” from Analytik Jena

TECHNOLOGICAL DESCRIPTION

Typical areas of application for mass spectrometry in
combination with automation can be found in all sub-
ject areas. One example is its use in therapeutic drug
monitoring in clinical diagnostics using LC-MS. With the
CLAM-2040, Shimadzu provides a complete solution for
this type of analysis. The CLAM-2040 is a sample prepa-
ration module that can automate dilutions, precipitations
and filtrations, among other things. It is seamlessly con-
nected to the LC-MS system, allowing mass spectromet-
ric analysis to be started directly and independently after
sample preparation. Traceability is also ensured with

the help of the additionally integrated barcode reader. In
the final step, helpful tools are available in the evaluation
software, including transfer to a laboratory information
system for sample management.

Another example can be found in environmental anal-
ysis using GC-MS. Here, the multifunctional AOC-6000
Plus autosampler from Shimadzu provides support. In

© Shimadzu

important fields of application such as the screening of
pesticides and contaminants in water or soil, the sampler
enables, for example, the creation of dilution series for
calibration and the derivatisation of certain components
required for analysis.
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APPLICATION EXAMPLES

Fully automated storage system

for pharmacies with KR AGILUS

GPI has developed a fully automated storage system for pharmacies in
collaboration with KUKA that intelligently recognises, scans and precisely stores
medication packaging. The system increases efficiency, accuracy and speed.

AREA OF APPLICATION, TECHNICAL PROCESS

AND EFFECTS

The fully automated storage system is used in pharma-
cies to reliably, quickly and accurately identify, scan and
store medication packaging. An intelligent input system
recognises each package, reads the barcode and expiry
date and transfers it to a robot-assisted gripper system.
The compact KUKA KR AGILUS works precisely with the
high-speed RIEDL Phasys gripper, enabling efficient, safe
and highly dynamic storage even with varying packaging
shapes. As a result, the system reduces errors, optimis-
es logistics processes and increases the availability of
medicines.

The system was developed in collaboration with several
partners, with the GPI Group acting as lead partner along-
side KUKA, the University of Trento and the Bruno Kessler
Foundation.

In pharmacies, manual sorting and storage of medicines
had previously been time-consuming, prone to errors
and heavily dependent on staff availability. Different
packaging formats further complicated the process, and
delays could have critical implications for patient care
and logistics. By fully automating medication logistics,
the system increases storage accuracy, reduces errors,
boosts efficiency and enables continuous availability.
Patients benefit from faster processes and the reliable
delivery of important medications, while pharmacies save
both time and costs.

The solution is already in use in pharmacies, hospital
pharmacies and wholesale warehouses. As healthcare
organisations increasingly recognise automation as a key
lever for improving efficiency, a significant expansion in
its use is expected. Key drivers include rising efficiency
pressure, cost savings, legal requirements, shortages of
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skilled workers and the need for error prevention. Bar-
riers mainly consist of investment costs and the effort
required to integrate the system into existing warehouse
infrastructures. Further optimisation potential lies in
Al-based packaging recognition, faster sensor technol-
ogy, fully networked pharmacy logistics and integration
into comprehensive hospital and supply chain systems.
Research into even more flexible handling scenarios is
already underway.

EFFICIENCY ADVANTAGES

The system reduces manual work, speeds up the storage
process, minimises errors and increases medication
availability. Automation makes more efficient use of
resources, reduces downtime and significantly optimises
logistical processes.

TECHNOLOGICAL DESCRIPTION

The storage system combines the compact KUKA KR
AGILUS with the wireless high-speed gripper RIEDL
Phasys. An intelligent input system recognises each
package using sensors, reads the barcode and expiry
date, and then controls the fully automated handling.

The solution is based on precise robotics, modern control
technology (KR C5) and machine learning methods that
enable flexible adaptation to a wide variety of packaging
shapes and handling scenarios. The seamless integration
of the robot into the existing storage system ensures
optimum speed and operational continuity while main-
taining high reliability and energy efficiency.

You can find a detailed application example here:
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APPLICATION EXAMPLES

Automated benchtop refrigerated centrifuge

for the laboratory of the future

The Sigma 4-5KRL automated benchtop centrifuge offers very high throughput in
automated lines (Total Lab Automation, TLA) for in vitro diagnostic analyses and,
thanks to its compact design, is suitable for a wide range of integration options.

¢ ® g |' AREA OF APPLICATION, TECHNICAL
| PROCESS AND EFFECTS
< l The automated benchtop centrifuge Sigma
| 4-5KRL is designed for in vitro diagnostic

@ ° || analyses in automated lines (Total Lab Auto-

mation, TLA). lts compact design allows flexible
—_— .l integration into existing systems. Compared to
conventional laboratory centrifuges, the Sigma
4-5KRL offers three features specifically suited
for use in TLA environments:
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(i) Connection and remote control
via an RS232 interface;

(i) An additional sliding lid that
opens and closes automatically;
and

(iii) Defined positioning of the bucket
directly beneath the sliding lid.

The remote control function enables
integration into automated workflows
and allows direct control of the cen-
trifuge, including the sliding lid, rotor
position and bucket levelling. The
sliding lid reduces process times and
requires minimal space within TLA
systems.

Precise rotor positioning ensures that each of
the four buckets can be placed at a defined loca-

tion beneath the sliding lid. An additional Sigma-specific
feature is the integrated bucket leveling system, which
returns the bucket to its initial position and supports relia-
ble process execution.

With its features, Sigma 4-5KRL achieves very high
process accuracy and reliability as well as minimal
unproductive process times.

EFFICIENCY ADVANTAGES

The automated Sigma 4-5KRL cooling table centrifuge
combines very high process accuracy and reliability with
very short process times. It thus contributes to increased
efficiency in total lab automation and can be used even
more universally via the LADS OPC UA laboratory com-
munication standard.

TECHNOLOGICAL DESCRIPTION

For Digital Transformation 2026, the Sigma 4-5KRL

is integrated into the automated process chain, from
sample preparation to sample processing and measure-
ment data collection to storage, as part of the automated
sample journey use case via the universal laboratory
communication standard LADS OPC UA.
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Note: At Analytica 2026, the Sigma 4-5KRL benchtop
refrigerated centrifuge will be presented in the use
case “Automated Sample Journey” and will demon-
strate its potential for digital transformation in the
laboratory of the future.
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ABOUT US

Messe Miinchen GmbH

The world's leading trade fair for laboratory
technology, analysis and biotechnology

24-27 March 2026

analytica is the world's leading trade fair for labora-
tory technology, analysis and biotechnology. Spread
across five halls, it offers a comprehensive market
overview of the laboratory in industry and research —
from laboratory planning, equipment and devices

to related services. Around 1,100 exhibitors, includ-
ing all market leaders in the industry, present their
innovations. The extensive supporting programme
with forums, special shows, live demonstrations and
special events places great emphasis on knowledge
transfer and practical application. Since it first opened
its doors in 1968, analytica has developed into the
industry’s most important platform, bringing together
companies, scientists and lab users from all over the
world every two years. The trade fair is complement-
ed by the renowned analytica conference. Over three
days, international speakers discuss current topics
and the latest findings in analytics, biochemistry and
clinical diagnostics in around 190 presentations.

analytica provides an outlook on the laboratory world
of tomorrow and focuses on future topics that are
driving the industry, such as digital transformation
and the Green Lab. It shows how the digitalisation
and automation of laboratory processes can be
achieved, for example through intelligent analysers,
smart laboratory technology and networking
solutions, as well as Al-supported workflows and
data evaluation. The special show Digital Trans-
formation invites visitors to experience work in a mod-
ern laboratory through typical use cases. In terms of
sustainability, the trade fair illustrates how energy-
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efficient devices, intelligent laboratory concepts and
bio-based chemicals reduce the ecological footprint
in the laboratory.

In addition to being the leading trade fair in Munich,
analytica has established the premier trade fair net-
work for the global laboratory industry to support net-
working and knowledge exchange. There are currently
seven local offshoots worldwide — in China, South
Africa, the USA and at two locations each in India and
Vietnam. At all analytica events worldwide, a total

of over 3,600 exhibitors present their products and
solutions to around 128,000 laboratory users and deci-
sion-makers. Depending on the specific challenges of
the country and region, each local trade fair focuses
on different topics — from water quality and environ-
mental analysis to food control, the pharmaceutical
sector and the smart laboratory of the future.

The next analytica will take place in Munich from
24 to 27 March 2026. For more information,
visit analytica.de or contact us:

SUSANNE GRODL

Exhibition Director
Tel.: +49 89 949-11488

info@analytica.de
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ABOUT US

SPECTARIS

German Industry Association
for optics, photonics, analytical and

medical technologies

SPECTARIS is the German industry association with
400 members in the innovative sectors of optics,
photonics, analytical and medical technology. Our goal
is to strengthen the competitiveness and innovative
power of our member companies. We are involved in
shaping policy to promote our members' interests. We
pool the expertise of our members and take a joint
stance on relevant issues.

Well-known members include B.Braun / Aesculap,
Bruker, Drager, Eppendorf, Jenoptik, Karl Storz, Leica,
Richard Wolf, Rodenstock, Sartorius, Schott, Karl
Storz, ThermoFisher and ZEISS. However, the ma-
jority of our member companies are medium-sized

Photonics

B SPECTARIS

German Industry Association for Optics,
Photonics, Analytical and Medical Technologies

manufacturers that operate as “hidden champions” in
their segments on the global market. Their products
are used in many sectors of the economy and provide
people with a high quality of life. It is no coincidence
that the German government has declared some of
these industries to be key technologies for securing
Germany's position as a business location.

A medium-sized structure, enormous innovation
potential and strong export orientation form the
common framework for these companies. In 2025, the
SPECTARIS sectors generated total revenue of €91 bil-
lion and employed more than 350,000 people, making
them an important cornerstone of German industry.
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Deutscher Industrieverband for Optik,
Photonik, Analysen- und Medizintechnik

SPECTARIS: a strong network -—
of decision makers (&
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SPECTARIS — GERMAN INDUSTRY ASSOCIATION
FOR OPTICS, PHOTONICS, ANALYTICAL

AND MEDICAL TECHNOLOGIES
Robert-Koch-Platz 4 | 10115 Berlin | Germany

Phone: +49 (0)30 41 40 21-10

info@spectaris.de | www.spectaris.de
Linkedin: https://de.linkedin.com/company/spectaris
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