ConditionMonitor at Boehringer Ingelheim and Aenova 18/19

DATA TROVES
ON THE RADAR

Data-supported process optimization can often unlock inconceivable potential in

tablet production. Digital tools help to monitor machine fleets, detect process deviations,
optimize maintenance strategies, and predict wear using Al. Two pilot projects

at pharmaceutical manufacturers show how Fette Compacting’s ConditionMonitor
contributes to this.

During the tableting process, numerous and sometimes complex machine data are
generated, which manufacturers can use to comprehensively optimize their processes.
However, digital treasures often remain untapped due to a lack of applications that
process data in a simple and user-friendly way. Fette Compacting has developed the
ConditionMonitor exactly for this scenario. The web-based application gathers information
from the tablet presses and compiles the most important parameters on a dashboard.
Basic machine data, production progress, and derived key figures such as Overall
Equipment Efficiency (OEE) are displayed for the current batch.

The ConditionMonitor also identifies valuable detailed information such as figures for
good and bad production. Operators not only have an overview of the real-time status of
the individual machines, but also receive early indications of potentially undesirable
deviations. A notification center brings together the warnings and error messages from all
connected machines in one central location. With this data basis, application specialists
can look even deeper into the data and uncover potential. Fette Compacting has also been o

working with data science service provider Point 8 for years to achieve this.
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Achieving ideal production via DeepDive Qa
The software offers clear advantages: The dashboard makes it easier to identify common
errors and analyze their causes. In addition, users can compare historical and current
real-time data, for example, in the detailed view — the so-called DeepDive — in order to
identify deviations. The Golden Batch function allows production managers to select
parameters for ideal batch production, which are then visualized by the app. Batches can
also be saved and compared with each other. ConditionMonitor can therefore not only

define benchmarks for ideal production, but also prepare them visually.

The process optimization solution is already in the starting blocks: Together with various
customers, Fette Compacting is testing the ConditionMonitor in field trials; with success,
as the following two projects show.

The ConditionMonitor gathers all of the information
from the production machines and compiles
the most important parameters on a dashboard.
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Put to the test in the SO[u]L Factory
In Boehringer Ingelheim’s SO[u]L Factory, many things are already

running automatically: In order to produce new drug launches
efficiently, the smart factory has networked machines and self-control-
ling systems. At the same time, new methods of production opti-
mization are being tested in the factory. The company was therefore
looking for an application that would clearly display and evaluate

the machine data already collected. Boehringer Ingelheim opted for
the ConditionMonitor to get one step closer to its goal of predictive
maintenance.

“We approached Fette Compacting because we wanted to move from
preventive to condition-based maintenance,” reports Martin D6hms,

Process Specialist in the Engineering division at Boehringer Ingelheim.

“The machine data were already available, so it was a logical step,
therefore, to test the ConditionMonitor for processing.” But the test
phase was not without its challenges. A typical hurdle for web-based
applications is the connection to a cloud, which raises questions
about data protection. “This was a decisive criterion for us, which is
why we made some arrangements before the test,” says Dohms.
“Together with Fette Compacting, we swiftly found solutions that met
our data protection requirements.”

In operation at Boehringer Ingelheim: Number of alarms
On the basis of the data analysis,
the alarms in the individual batches 60

declined sharply during measurements.
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Focus on batch production and performance

The ConditionMonitor was previously used primarily to compare
batches and optimize supply chains. To do this, the ConditionMonitor
analyzed the diagnostic messages from the tablet presses, which
were displayed during production and in the batch report. “The compari-
son of different products and individual batches directly revealed
optimization potential,” adds Déhms. “For example, we noticed that
there were increasing problems with individual products in the

area of tablet verification with the Checkmaster. Something we were
able to rectify immediately.”

An ,alarm analysis” tested the performance of the tablet press. This
involved investigating which punch pairs and punch positions were
increasingly leading to rejects. This revealed that hardware components
of the press performed differently, which can now be investigated
further. In addition, individual punch pairs were identified that increas-
ingly led to poor production. The punches identified could then be
examined more closely and replaced in a targeted manner.

“We were impressed by the analysis options, which is why we will
continue to use the ConditionMonitor,” says D6hms, confirming

the success of the pilot phase. “The collaboration and services in the
field of digitalization are also unparalleled in the world of pharma-
ceutical processes.”
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Optimized production at Aenova

The German contract manufacturer Aenova, which produces pharma-
ceuticals and food supplements and offers research and develop-
ment services, has come to similar conclusions. Even before the
ConditionMonitor was used, it was clear that a certain high-runner pro-
duct had an increased production shortfall. However, it was not

yet possible to evaluate the data in such a way that the production
process could be optimized during the campaign. This is where

Fette Compacting and Point 8 came into play.

High potential for tableting tools

An analysis of the machine data by the ConditionMonitor revealed
several conditions warranting further investigation. It turned out that
the main reason for the product losses was due to the set pressing
force limits being reached. It was also possible to identify the punch
pairs that were responsible for this. In further investigations, these
pairs were exchanged for replacement pairs or the pairing of individual
punches was changed.

In operation at Aenova:

The ConditionMonitor data basis was
used to identify the punch positions 47
that were outside the optimum

compression force range. Simple

adjustments to the tableting tools 46
more than halved the production

shortfall and avoided a large number

of stoppages. 45

44

“During the test phase, the machine data, in this case diagnostic
messages and individual compression forces, were sent to us via the
ConditionMonitor data pipeline,” explains Julian von der Ecken,
Senior Data Scientist at Point 8. “In the future, further analyses and
visualizations are to be integrated in the ConditionMonitor and

the next-generation user interface in such a way that the production
managers can independently make adjustments.”

After the data evaluations and subsequent optimizations during the
campaign, the first successes were immediately visible. “We already
noticed during production that the tablet press was running more
stably,” adds Tobias Schmid, Head of Continuous Improvement at
Aenova at the Regensburg site. “And the results of the analyses
also make things quite clear. This more than halved the production
shortfall, which also significantly reduced the number of process
warnings. In addition, the occurrence of short downtimes has been
reduced to a minimum, which has also significantly reduced staff
interventions.”

Punch Pressure Mean (in kN)

Punch Position
sorted by medium pressing force
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Potentials of data-driven production

The pilot projects have shown that ConditionMonitor can improve
processes via various levers. By evaluating the machine data,

it not only identifies anomalies, but also quickly eliminates sources
of error. In the future, the implementation of self-learning artificial
intelligence will further pave the way for predictive maintenance. And
maintenance work will no longer be carried out at fixed intervals,
which are often too early and sometimes too late. Instead, the digital
tool will determine the ideal time for maintenance work based on
usage and wear data and thus define a more efficient and individual
maintenance strategy. ConditionMonitor is the tried-and-tested
basis for this next step.

THE COMPARISON OF DIFFERENT PRODUCTS
AND INDIVIDUAL BATCHES DIRECTLY
REVEALED OPTIMIZATION POTENTIAL.

Martin D6hms,
Specialist Process in the Engineering division at Boehringer Ingelheim

WE ALREADY NOTICED DURING PRODUCTION
THAT THE TABLET PRESS WAS RUNNING MORE STABLY.

Tobias Schmid,
Head of Continuous Improvement at Aenova at the Regensburg site
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The path to the Golden Batch

By visualizing a typical batch production,
parameters can be saved and compared.
This gives users the opportunity to set
benchmarks for their production based
on a solid data basis.

ConditionMonitor

Empowering your data



