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Leveraging the combination of on-prem Pl server -
and AVEVA Data Hub, to feed data analytics.and
ML applications on aseptic fill-finish lines

Presented by: Giacomo Guidi
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I MA Ll F E Aseptic Processing & Freeze Drying Solutions

Operating through six production sites, IMA Life (Aseptic Processing & Freeze Drying
Solutions) is one of the three pharmaceutical divisions of the IMA Group, world leader

<
in the design and manufacture of automatic machines, highly specialised in the -
production of complete aseptic lines for parenteral products including: . | F

@ 3

* Vial washing & depyrogenation &= -
* Filling, stoppering & capping of liquid and powder drugs | o Y
* |solation technology . . | - % E | e
* Freeze dryers & relevant automated vial loading/unloading systems Uz - 3yE

e Decontamination technology
e Secondary packaging

e High speed lines, with performance from 400 up to 600 units per minute;

Consolidated technologies acquired not only through experience spanning over 60 5 et e R . | ®
years but also with ongoing partnerships and large-scale projects developed and :
managed with leading pharmaceutical companies worldwide, such as

@ patheon  Catalent. AstraZeneca 2 Janssen

by Thermo Fisher Scientific FHARMASEUTI AL ESURLRE
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IMA DIGITAL

SMART MACHINES @
! Intelligent .
26 pilot projects prOdUCtS ..

Connected machines

1 digital technology committee Guardian App

Cobots

14 IMA Project Managers . .
J . Artificial Intelligence

|
w

39 dedicated

Project Engineers

IMA

o
®°
30% of total Research & ®

Innovation man-hours dedicated

to the IMA Digital Project @ﬂ
(AT

6 Partnerships with universi

and research organizations

3 collaboration agreements

Connected Enterprise

Smart Manufacturing
Digital Working

Smart Material Flow
Additive Manufacturing
Virtual Commissioning
Smart Documentation

with excellence partners

2 academic scholarships Enterprise Palm

to Bologna Universit
& Y Connected Supply Chain

5 international Projects A \

SMART FACTORY °.

o7y acts i LIFE

Aseptic Processing & Freeze Drying Solutions

SMART ORCANIZATION

Empower people

=70 through technology

Business Intelligence
Dashboards

Human Capital Management
Global IT service desk
Quality 4.0

Travel security

Y E-Learning
L : Global Intranet

Enterprise Planning

SMART SERVICES
ﬁEnhanced Serviceability

Connected field force
Smart Service Suite
Service Portal

Digital Room
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PHARMA 4.0

Accelerate
process
development

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Avoid non
compliance
issues

Optimize
maintenance

Improve
process
performance

Increase
process
stability

Support
production
quality
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FILL-FINISH ASEPTIC LINES

Considering the number of machines present in a fill-finish line, the total
number of “data points” or assets can reach easily 15000.

The data analytics system, extended to the entire fill-finishing system, it
could generate between 250 and 550GB / year.
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FILL-FINISH PRODUCTION LINE EXAMPLE
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Aseptic Processing & Freeze Drying Solutions
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PROCESS MACHINE INTEGRATION e

Process analytics: why are process machines so different ? FREEZE DRYERS

. The classic OEE-KPI extractions, typical for production machines is not exhaustive.
Rather, trends of variables compared and correlated over time, in the production
campaigns/batches and in the different operating and environmental conditions become
fundamental.

. The number of monitored sensors and parameters are much higher than in a classical
production machine. A single isolator logical block or a freeze dryer can have up to 3000
monitored sensors and parameters necessary to guarantee and understanding of the
dynamics of the machine and the operating conditions.

. The correlations between sensors and parameters are often complex, difficult to be
evaluated except by expert engineers. It is important to show process information by
graphs and tables so that even non-expert operators can obtain useful and easily usable
data.

. It is important to implement advanced analysis algorithms. The analytics solutions
should be able to integrate complex statistics and ML/AI algorithms.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.



IMA ANALYTICS
FRAMEWORK

Py iy

analytics

Production

P i

/. equipment

analytics

Descriptive & Diagnostic
equipment

Predictive
analytics

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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Aseptic Processing & Freeze Drying Solutions

OEE and efficiency loss analysis
Current Machine State and Alarms
Production KPls

Speed Graph

Historical benchmarks vs OEE
Fault Analysis

j‘> OEE DASHBOARDS
PRODUCTION & PROCESS

Process overview and historical
trends/comparison on production
batches

Process phases and sub-phases

separation and cross-comparison PROCESS ADVANCED
Process KPI extraction and statistical

analytics :\/[\ ANALYTICS
Golden batch analysis

Energy monitoring and utilities

control

Predictive anomaly detection on

process and parts PREDICTIVE
Preventive maintenance ANALYTICS

Process failure
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DATA EXTRACTION USING PI

? — OPC UA
3 - |
SCADA
Pl / AF
L, T RDBMS ON-PREM
i SERVER

_________________

—» ' ETL+RDBMS

_________________
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FROM PI TO CLOUD

Customer
Internal Analytics

J o 0O
i@ —

AVEVA Pl-to-PI

CUSTOMER CONNECTED PLANT
Fill-finish IMA LIFE
production plant concentrated
using Pl server

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

CUSTOMER / IMA LIFE
AVEVA DATA HUB CLOUD
Simplify the connection to

complex lines and data
architecture typical of big

pharma customers

IMA DATA ROOM
Virtual space in cloud where all
information coming from the
plants is collected and stored, and
where the data analysis software
programs reside.
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Aseptic Processing & Freeze Drying Solutions

IMA SENTINEL PORTAL
Monitoring
of the system’s performance

IMA ARTIFICIAL INTELLIGENCE
Al based services using advanced
algorithms and machine learning
techniques to predict faults,
detect anomalies, analyze trends
and give deeper insights on
production processes.

IMA CONTROL ROOM

Set of services, to improve
production, based on detailed
reports, specific alerts and
general support 24/7.
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CLOUD CONFIGURATION

Advantages using Pl + AVEVA Data Hub

* Responsibility separation

e Data distribution

* Data segregation

e Data masking

* Data contextualization

* FEasy reliable & secure interface (REST
over HTTPS connections)

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

UNIMORE
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Aseptic Processing & Freeze Drying Solutions

* UNIVERSITIES

Data export for R&D collaborations

MAIDIGITAL

IMA DIGITAL & IMA LIFE
Analytics and remote
support services

CUSTOMER
EXTERNAL
DATA ANALYSTS

THIRD-PARTY ENTITIES
Data export versus external
companies and experts

AV=VA



IAA A | [FE

oo o—4a E———

DATA INTEGRATION

Raw assets and data streams

* MACHINE STATE

* SIGNALING (ALARMS)
* BATCH DATA

* LOGICAL STATE

-~ | OEE DASHBOARDS

— PROCESS DASHBOARDS

SENSORS AND PARAMETERS
ADDITIONAL SENSORS
PRE-PRECESSED DATA

— PREDICTIVE ALGORITHMS

* HIGH SPEED DATA ADVANCED PRODUCTION DASHBOARDS
BUFFERS

Fast data (production, statistics, ...) used in
(WEIGHT STATISTICS AND . .
ACCELEROMETERS) —J IMA LIFE filling machines
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Xtrema filler integration

MACHINE STATE

SIGNALING —

BATCH DATA OEE analytics
LOGICAL STATE generated inside IMA

Sentinel using Pl as
data source
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Aseptic Processing & Freeze Drying Solutions

FREEZE DRYERS

Descriptive and diagnostic analytics

Rolling average and real time leak rate comparison

Leak Rate: Historical and Running Average Data 2018-01-01 - 2015-08-30 (1 week)
g - - 2700

0 ) ’// )
“ 1 / "3
; / ) ;
> / “
‘:WL 1 [IPAERRTITTIER 1L I

Model equipment and process performance for detecting / predicting deviation, based on process metrics
such as shelf temperature, chamber pressure, condenser temperature and pressure

AV=VA

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.



IAA A | [FE

oo o—4a E———

I S O | ﬁ T O R S Aseptic Processing & Freeze Drying Solutions

Descriptive and diagnostic analytics

Golden batch -

Analytics example: VHP H202 concentration during isolator decontamination with golden batch
comparison and KPI. It can be used to quickly understand the distance between a “reference
batch” and the batch under investigation

L}
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Cross-correlation analytics between production and process machines
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Aseptic Processing & Freeze Drying Solutions
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Production control
(Xtrema filling accuracy)

Process control
(Isolator env. sensors)
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https://imalife.seeq.site/workbook/9F796D94-19D9-4498-B543-07D69E343D55/worksheet/D70E244B-6883-4DF9-B752-C53A8E914657
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PREDICTIVE ANALYTICS APPLICATION

Predictive analytics to detect fans failures

Application of

RECIRCULATION “SOM” Self-
FANS - Organizing Maps
EXHAUST AN to detect motor
e .. FANS sl | A anomalies
- i (ﬁ_ — . _ -
el @) e
| \:
= - — Predictive  algorithm
i using accelerometers
large band spectra x o
L% 3 ]
a “-!' 7 ] . o :_."! 1 <->M3410
Supported by JESR RN ‘IJi @ 2<>msa0
automatic-training BEEENEE | 3 <-> M3430
generated during the i e 4 <> M3440
routine use of the line L. L o] S
LAMINAR R
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PREDICTIVE ANALYTICS APPLICATION

Accelerometers add-on package

MOTOR FAN
FINGERPRINT

Profinet PLC I IMA Al
i - ALGORITHM

It stores a compressed signal for each accelerometer.

VM Pre-
1 . ) —
1 | File processing
1 | transfer
_| channel

FTP

It executes the script that collects the WAV files via FTP
protocol from all the control units, with a "polling" approach.
It executes the pre-processing algorithm
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DATA CONVERSION USING PI FLEXIBILITY
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Aseptic Processing & Freeze Drying Solutions

Sensor data stream can be elaborated to become non-physical compressed time series

'

RAW DATA —» | Subtract the DC

l

FFT spectrum at 22 KHz

S

Pre-Processing Virtual Machine

Band pass filter

l

Compression of the
extracted samplesina
single 1D time series signal

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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The asset and the relative time-series is
not more “physical”, the Pl points are
pure information, stored using the PI
capabilities to manage compressed

streams
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Pl INTEGRATION: ANALYTICS AND LINE HISTORIAN ===

Pl used as historian and PI Vision HMI integration

* Pl can be integrated into the line directly as a line
centralized historian

* By exploiting the flexibility of PI vision, it can be
integrated into machine HMls

AUDIT TRAIL
PLC . . . . -
(Alen racley or % * At the same time it can maintain the ability to act as a
iemens S7)
e concentrator and aggregator of plant data for data
il 1, analytics purposes
. [ L)
= _Eo]
e Ea
@‘ o _ LINE SCADA
e o AVEVA Data Hub
=t A Machine Sensors .11’
i =l Extra analytics o 0CS AGENT
Filler sensors S
Accelerometers
ACQ system

H: —_ _
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Pl INTEGRATION: ANALYTICS AND LINE HISTORIAN ~ “=mers==

Pl used as historian and PI Vision HMI integration

Machine Line supervisor

Pl Historian

SCADA iFix
E— Pl Servers (SQL Historian/P1)

-I;g“w*-_itms___,e@-u.sg
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e The challenges posed by the Pharma 4.0 requirements is radically transforming manufacturing facilities for injectable
products

e The evolution towards digital architectures and analytical solutions requires the integration of on-premise and on-cloud
components

* By exploiting an architecture based on Pl server and AVEVA Data Hub, it was possible to support data analytics solutions able
to integrate efficiency (OEE), diagnostic analytics and predictive maintenance

* Through the flexibility of the PI, it is possible to converge and contextualize extremely different data streams to support
analytics and machine learning algorithms

* In modern plants, Pl can be integrated not only as an on-premise data concentrator, but also as a line historian fully
validated as part of the production line

L}
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® linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and sustainability. By
connecting the power of information and artificial intelligence with human insight, AVEVA enables
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter,
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted

* ecosystem that includes 5,500 partners.and 5,700 certified developers around the world. The
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40
countries. A 1 ’

Learn more at

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/
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