The tableting process
behind the pill

IMAGO — a galenic software

Presented by: Federica Giatti — Compression Technologist at IMA Active

Leo Di Carlo — Senior Automation Software Engineer at IMA Active
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Who is IMA IAA A g ACTIVE

Solid Dose Solutions

Founded in 1961, IMA is world leader in the design and manufacture of equipment for the processing and packaging of drugs,
cosmetics, tea, coffee and foods. Actual turnover is over 1.5 Billion €.

IMA Active, one of the three Pharma Divisions, is the ideal
partner for each solid dose processing phase.

The IMA Active solutions are based on individual product lines,
but also capable of sharing and cultivating such knowledge within
a team.

IMA Active not only provides a vast selection of integrated
equipment but also a host of tailored solutions for specific
installations.

After years of study and observation IMA Active has also taken
steps towards Continuous Manufacturing with the US company
either truly innovative either empowering batch technologies with
the IMA Active Research and Development team.
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From a scientific point of view

NEW FORMULATION . . . .
e Detection and analysis of the variables of the compression process.

* Analysis of the powder’s behaviour: stages of development of a
formulation, changes within the formulation in order to assess the impact
on the process.

v

R&D

e Study of the influence of process parameters on the formulation and
tablets.

e Simulation of product behaviour from pilot plants to production

CHALLENGING machines: scale-up.

BLEND
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From a scientific point of view

Understand the information and
elaborate the data is our business
challenge.
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A system completely integrate whose access is able

through a laptop.

Ready-to-use system with all the analysis instrument

(no excel).

Possibility of customization in case of particular
variables to be explored.
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Case study

PLASTIC FORMULATION ELASTIC FORMULATION

Compounds % kg Compounds % kg
®
Tablettose® 80 66.33 16.583 Starch® 1500 88.55 22.388
Vivapur® 102 33.17 8.293 Vivapur® 102 9.95 2.488
Mg Stearate 0.5 0.125
8 Aerosil® 200 Pharma 0.25 0.063
Mg Stearate 0.25 0.063

Comparison between two formulations:

e Curve force vs time.
* Tablets characteristics.
 Tabletability, compactibility and compressibility.

AV=VA
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Tableting

C perye How can it be translated in results?
Die filling

e Typical peak force vs time.

* Tablets features: lower thickness and
higher tablet strength.

Enhanced tabletability, compressibility
and compactibility: higher tensile strength
as well as solid fraction.

aJnssaud paiddn pasnalou|

Elastic Recovery
(Pressure removed)
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Case study

Pre-
compression
force (kN):

« 0
1/2
1/3

Upper punch
penetration
(mm):

- 2/2.5
- 2/4.5
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Compression
force (kN):

+ 5
10
+ 15

+ 20

Data

Trials setup acquisition

Result analysis
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Results:

Peak shape gives information about powder behavior over tableting phase
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PLASTIC:

e Tighter
bonds

* Less
porosity

tableting 740
generating a more
elongated peak.
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Results: thickness and hardness

At same tablet press parameters and tablets characteristics:

e Thickness is less for plastic formulation due to the tighter bonds that the compression phase is generating.

* Thickenss increases for elastic blends also because of inner tablets relaxation.

Tablet Thickness Avg. [mm]
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Results: tabletability (hardness)

It represents the powder tendency to be transformed into tablets.
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Results: compressibility

It represents the powder tendency to remain compacted under an applied force.
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Results: compactability

It represents the powder tendency to reduce its volume if compressed.

The
relaxation
phenomena
affect volume
decreasing.
Tighter bonds
improves
reduction of
volume.
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The challenge
Take ~cOuectclata

decisions

| ﬁ

O F T W A R E
Clean &
Filter

D A T A AN A

Apply
& Group and /

models
classify

Integrate entire process in one application running on a «real tablet press process» machine.
* Real process data

* Simple to use: data ready to use, organized in the right way

* No overhead to manage data (cleaning, aggregation, ...)

AV=VA
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Implementation

2. DATA COLLECTED IN CSV FILES AND SENT

3. DATA STORAGE AND PROCESSING

(e @ — Compression
o2 ’)) @ technologist
8:;’9;8 —O0— Performing analysis about
powder formulation across

Prexima 80 Network Folder Pl Vision Campaigns
Tablet Press Storage (custom widgets)

Production Technician Pl Server

@ Managing tablet press
m production 4. TRIALS DATA ANALYSIS

1. EbUIPMENT TRIAL SETUP:

Compression

. . achine setnoint narameters
technologist
Setting-up machine C C 2. EQUIPMENT PRODUCE TABLETS
parameters and running ° N° tablet to produce
trials

* Tools infos
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Technical solutions — Data collecting

* Collect data from machines:
e Acquire data from load cells sensors in the tableting process (precompression phase,
compression phase, tablet expulsion phase).
* Many data every millisecond!!

* Ascalable and reliable solution: Pl UFL Connector (Universal File Loader)
* No data lost
e Acquire a huge amount of data
e Ease to configure
e Ease to extend data model
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Technical solutions - Modelling

e Quick and easy modelling: Asset Framework

* Group trials into hierarchical model to let user find what he want in easy way.
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Technical solutions - Interoperability

* Guided process and data flow integration: Pl SQL Client and RTQP Engine.

SYSTEM ADMINISTRATOR
ADMINISTRATORS

MAGO: missing test data selectic o © | No formulation loaded

< Taskboard Galenic anagraphic

dh Anagraphic new galenic test

}

Campaign name Formulation name Testname

» Placebo BASF » testé

Campaign code Formulation code

» 001 » 001A

Reset all Create test

Taskboard B pashboard
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Technical solutions — Enhanced functionality

* Quick and easy modelling: Asset Framework

* Complex analytics from machine raw data.
* Possibility to input and store missing data during data collecting (tablets characteristics).
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Technical solutions - UX

* Data flow integration: PI Vision
* Front end with same family feeling of machine HMI.
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Technical solutions - UX

* All at right place for analysis:
* Intuitive e guided process
* Compare data of different trials

21/09/2020
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Technical solutions - Analysis

e Time is not the main driver! The power of Pl Web APl Framework
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Conclusion

Challenge

Solution

Benefits

Providing to lab user an application to
analyze powder formulations:

Study of compounds characteristics,

Find correlation among process variables
and formulation variables,

Optimize process of tableting
(machinability),

Scale-up: find optimal process parameters
for large production.

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.

AVEVA PI System (Pl Server, Pl Vision, Pl UFL
connector and SQL Client) for:

Acquire huge amount of data with no
data lost,

Modelling complex concepts and
analytics,

Provide analysis tool with a weak time
dependency,

Guarantee excellent UX.

“One suite for all.”

No need to use different software to
acquire, manipulate and analyze data,

All data accessible and stored in the
right place,

Easy to adapt to different analysis
scenario,

Interact with different tools and upper
systems.
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Questions? Please remember to...

Please wait for the microphone Complete the survey!

* Navigate to this session in the mobile agenda for
the survey

* State your name and company

Pl WORLD OStsot.

PlWorld

# Download on the GETITON
@& AppStore P> Google Play
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DZIEKUJE Cl , TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH %5 DANKON TANK TAPADH LEAT o5
CNACNBO GRAZIE MATURNUWUN xBanasam MULTUMESC

PAKMET CI3TE n)2e < FAAFETAI
GO RAIBH MAITH AGAT S wsdt GRAZIE lJS-“-’ < ESKERRIK ASKO

snaronapa GRACIAS 3 THANKYOU TEgEll;wéLE%EW

TUBNATOAAPAM L || - EYXAPISTQ GRATIAS TIBI 'S OBRIGADO

TAK DANKE = Atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5Ub\&j:$b\$l’r— ':[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH DAKUEN

CAM ON BAN Z UA TSAUG RAU KOJ
WAZVIITA : TCT,I%FCOHAPAM

SZONOM

KO

LEMINDERIT
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, whréh reflect our opinions only as of the date of this

) presentatlon

The Company shall not be obliged to disclose any revision to these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.
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@ linkedin.com/company/aveva
0 @avevagroup

ABOUT AVEVA

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations
managing complex operational processes. Through Performance Intelligence, AVEVA connects the
power of information and artificial intelligence (Al) with human insight, to enable faster and more
precise decision making, helping industries to boost operational delivery and sustainability. Our

. cloud-enabled data platform, combined with software that spans design, engineering and operations,
asset performance, monitoring and control solutions delivers proven business value and outcomes to
over 20,000 customers worldwide, supported'by the largest industrial software ecosystem, including
5,500 partners and 5,700 certified developers.:AVEVA is headquarteredin Cambridge, UK, with over
6,000 employees at 90 locations in more than 40 countries. For more details visit:
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