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Education
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NEE Pharmaplan A/S
1998 — 2002 Production Manager
Toms
1997 — 1998 IT Consultant
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A Leader in Medical Dermatology

+10 bn DKK 5,500 employees

, Privately owned by the
turnover in 2018 Y Y

LEO LEO Foundation

Foundation

o Independence and
obligation to put
+20% of turnover 750 scientists and patients first
invested in R&D specialists
Y
Products sold in more Founded in Denmark LEﬁfzi:zg:a Ph":r(')m
than 130 countries in 1908

g OSlsoft.
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LEO Pharma Production Sites

Calcipotriol

Fucidin® AP

Topicals, Steriles
and Tables

innohep® API
Topicals
innohep® AP|
Syringes

Topicals

OSilsoft.
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DIGITALIZATION PROGRAM




Production Digitalization Program

.

Implementation Tracks N
ow n ate

<

. Enable LEO Pharma to make decisions and ) (
Production process optimizations based on data to No central data Yield 1
Historian strengthen science, technological and data = collection
analytic capabilities. ) . J
e . )
. Yield 1
APC | PAT Advanced Process Control and Process |n5ta||||3fETAPC/ Waste & Cost
Analytical Technology to improve yield & OEE @ L Quality 1 )
~N ( )
Manual
Augmented Augmented Reality to support production 6 processes and Changeover time ¥
REEY processes Proiect errors
| — 5 Investjments > p—y <
. Electronic Batch Records with workflow , e
Elecl;[eronlchatCh enforcement. Electronic workflow for approval +_ Many FTE's p Déew?tlonsl,_t»l/ PN
EUus of batch documentation (paperless) J _ roduct quaiity Y,
N ( )
Business Use Bl to ease the use of data and take actions 0 Many FTE’s FTE V¥
Intelligence (BI) based on data — Data Driven Culture A L )
_J
( )
Robotic Process Automation of “White colour work”. Set up ) FTE ¥
Automation robotics for business processes that are a )
repeatable and time consuming. — , . _ )
(RPA) d 9 J FTE’s with > <
. CMMS to drive optimisation & standardisation required skillsets :
ll\\/l/lalntenancet of maintenance & spare part management \8 d Many FTE'’s FTE ¥
Gl S across all production sites d J _ Y,
( )
. . . )
Standardise the Automation and Manufacturing
t Sé/stg_msf IT systems to global standards to improve o 80+ systems 25 systems
SlElle el compliance and reduce maintenance cost Q _ Y,
( )
<
a _
QuPaEIIiFf)i(cezg'([aizi & Making the qualification and validation process [ =4 Paper based Al valldatl_ons
L standard, electronic and paperless. — process electronic
Validation J _ J
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Current State: Multiple Data Sources and

Lacking Data

.. makes analysis and optimizations impossible or difficult

Data Sources Available

Osnen Y

—

Analysis Challenges

Some data does not exist
Some data does only exist in people’s head

How to combine data easily to provide insights

and improvements?

September19, 2019




e
L E O

Digitalization Program

Production Historian



The Current System Landscape

K b #®

More than 80 systems Some systems are very Automation island No standardization of
types/brands in old systems
production

Cordiality of systems per site

September19, 2019 10



Approach = Production Historian

Initiative - Implement Get historian Implement Pl System
Production Historian experience, across all LEO Pharma

across all LEO Pharma increase yield sites
sites

2019 2020
Q4 Q1 Q2 Q3

Q4

IIIII

HighlevelPlan =« - t
: Phase 1
A
I

September19, 2019
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Fucidin Yield and the FAR Factory

Pilot Project

 Declining yield in fermentation
 Variation in process times in recovery

All new API Plant to replace Old in 3 years

* Decision to use Pl to improve Yield and Increase
insight
» Use knowledge to build a better and more

effective new API plant
» Experience to bring to the later Global Pl Project

9 OSlsoft
Z&J PlWorld corHensure 201
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Fucidin® API Before

Pilot Project

Fermentation

Agitation system

System monitor

Sensors probes

Thermal jacket

Effluent

Simple measurements:
* Temperature, level alarm, air
flow

o Off-line manual measurements

OSlsoft.

PlWorld corHensure 201

Recovery Process

Simple measurements:
« Temperature, level, flow etc.

Data
£ A1
| PRODKT s | sarenam. g e | ovmovs i w. 2

Autod. /7| tenk J 770 lastexd, ¢

Alger | Antiskum Sukhay Freswrnar m__hﬁ——t—-—‘

[ . . | o, pecsoufot.
o dato aato dato
al. Atokd. / | Tek /7 |actosa. /
[ bt. Bt s -
tiser | 1 ltotat | 4 | tetatl '} N fn i _s’mhun-{—
b6
-
P 3 A s 7
3L
) | | :

Historical data is paper based
» Getting only the most basic
data is very time consuming
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Project by
LEO IT / HCL

PAT Fucidin® API — Aft
u CI I n e r NNE (P! Installation)
. . LEO Automation
Pilot Project
Fermentation — 16 fermenters Recovery Process

Agitation system

System monitor

Pl Archive, AF/EF
Vision, WebAPI

Sensors probes

new advanced
Thermal jacket measureme ntS

LIMS results ‘

Pilot -

6 new advanced Fermentors
measurements

Effluent

Process knowledge for
Fermentation and
Crystallization
specialists

- Yield optimization

September19, 2019 14



Utilization of Data e

Pilot Project

© Unites

Pl Vision

 Very strong and flexible. Key tool for
Chemist and Analyst for trending and
optimization

Atrributes

A33338

Jpp———
P I We b A P I File Home Insert Page Layout Formulas Data Review View Developer Help Q Tell me what you want to g
B14 A F

» Offers robust and flexible data e e o : J C L
. . FABI PI - Query tool based on Pl WEB API
extraction features, used extensively to

1

-

3 Basefilters for EventFrames Ewvent Attributes [static at end) Tags ! Attributes

4 [StartTime 16-06-2013 1) Site Agitatar-foc-Power-C

5 [Endrime 25-05-2013 2) drea 02-n-C Execute
[ h

7

2

. .
m [Irterval 1 5] Element Brath-Temp-M
eX ro C e n O r O I Ze G O Or u SO g e I n EventFrameFilter | “Ferm” EiatchiD <unity_B1TT3_value
AzsetFilter "Tank F10 <unitz_BMIN23_E_Value
3 <unity_BIMTZI_M_Value
I 0
r art tools ;
2
A B D F G H 1|k M N o p
= ERE & Y 3
§ g : . |85 & : 2
] ] 8 & T = z 5] o
Z g 3 2 @ z s s g e K
. £ 2 2 = 5 £ a £ 3 B 2 £
g a = E E & 5 5 5 = g E]
q q I n 1 @ = i @ m o =1 o a ES = @ v
2 |Fermentering - Tank F10 Ballerup Site Tank F10 03287 C03287  16-06-201906141 G11398 0 0 0,320986255 39,5443 260074425  26,0074425
. . 3 |Fermentering - Tank F10 Ballerup Site Tank F10 CD3287 | C03287  16-06-201306:41 G11398 60 60  2,56493453 73,08756 260621585 260621586
) Ve rSGtI |e u Sed extens IVel 4 |Fermentering - Tank F10 Ballerup Site Tank F10 C03287 C03287  16-06-2019 06:41 G1138B 120 120 5144045 729261 260517445 260517445
I 5 |Fermentering - Tank F10 Ballerup Site Tank F10 C03287 C03287  16-06-201906:41 G11398 180 180  7,714464 73,00426  26,0511856  26,0511856
6 |Fermentering - Tank F10 Ballerup Site Tank F10 C03287 C03287  16-06-201306:41 G11398 240 240  10,2724009 72,93815 25,39435 25,39435
7 |Fermentering - Tank F10 Ballerup Site Tank F10 03287 C03287  16-06-2019 06141 G1139B 300 300  12,8384857 72,8593 260666065  26,0666065
8 |Fermentering - Tank F10 Ballerup Site Tank F10 03287 (03287  16-06-2019 06141 G1139B 360 360 154340488 7283671 260233727 260233727
9 |Fermentering - Tank F10 Ballerup Site Tank F10 C03287 03287  16-06-2019 0641 G1139B 420 420  18,003252 72,89536 250540026 159548026
AN [Farmarntarinn . Tanlk FIN Rzsllarnn Cita Tanlk F10 MAN2727 ~na0eT ARNENI1O NR-AT 21120R Agn asn N ETAR0 T 0RRAR TR NANNAORR TR ANNAGRE

9 OSlsoft
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Pilot - Conclusion

The Pilot provided us with confidence in proceeding with the full scale rollout of PI

CHALLENGES SOLUTION BENEFITS
- Declining yield in current - Use the PI System to - Significant yield increase
fermentation collect and contextualize
data from process, LIMS - Scale of new plant could be reduced
- Process optimize for design of and new sensors due to yield increase
new plant

- Avibrant data-community for
- LEO needed experience with PI chemist and researchers

- Easy accessible datain
denormalized format

- Created drive from users to get a
Global Pl Infrastructure

OSlsoft.

PlWorld cothensurs 2010
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LEO Pharma Global Pl System Project

Implementation of one common data

historian system across LEO Pharma
production sites and systems

Purpose

How

Enable LEO Pharma to make
decision and process
optimizations based on data to
strengthen science, technological
and data analytic capabilities

OSilsoft.

PlWorld sorHensurs 2010

The project will make production
data from all facilities available in
one common system to support
data analysis and future
optimizations. OSlsoft Pl software
has been selected as the standard
historian system for LEO Pharma

Partnering with TQS Integration
from concept to end for Pl
Implementation

Approach & Outcome

Phase 1: Infrastructure & OSlIsoft Implementation
» Infrastructure installed locally on five sites
* OSlsoft PI software implemented and validated

Phase 2: Site Assessments and Analysis
» Site specific needs identified and described
» Site prioritized roll-out plan ready

Phase 3: Site Roll-out
* Plintegrated to available data sources on local sites
* Pl ready for supplying structured data

September19, 2019 17



Overview - Environment and Data

Key information Environment Data Scope

el
Production Environment Seres Context _|context
(Yes) (Yes)

« Central Pl Server — Collective (High Availability) el LR, I G

e PJ| Visualization Suite API (FAR) (Yes) (Yes) (Yes) (Yes)
* RTReports API (23-12,G4) (Yes) (Yes) (Yes) (Yes)
 PCS - Pi Collection Suite Formulation (Yes) (Yes) (Yes) (Yes)
* Approx100.000 tags Pack/Fill (Yes) (Yes) (Yes) No(*2)

* Interface API - Collective physical on each site

Utility / BMS (Yes) (Yes) (Yes) No
* 588 adherence for AF/EF
Esbjerg API (Yes) (Yes) (Yes) (Yes)
Utility / BMS (Yes) (Yes) (Yes) No
Dev/Comissioning Environment Cork API (Yes) (Yes) (Yes) (Yes)
* Ancillary Utility / BMS (Yes) (Yes) (Yes) No
* Interface API - Collective phy5iC0| on each site Dublin Formulation (Yes) (Yes) (Yes) (Yes)
Pack/Fill (Yes) (Yes) (Yes) No(*2)
. . . Utility / BMS (Yes) (Yes) (Yes) No
Collective seen as vital for connection redundancy and for
. . . Vernoulliet Formulation (Yes) (Yes) (Yes) (Yes)
patching friendliness.
Pack/Fill (Yes) (Yes) (Yes) No(*2)
Utility / BMS (Yes) (Yes) (Yes) No

OSlsoft.

PlWorld corHensure 201
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Project Scope to enable momentum

In Scope Out of Scope

» Establish a Production Data Platform with » Collect data if OSlsoft standard interfaces
Global PI Server and Site Interfaces do not exist

» Establish data collection from Equipment + Collect data from odd sources (e.g. Excel or
available on Factory LAN obsolete equipment)

» Create Asset and Events where available » Establish connection to equipment not on

» Establish GxP Reporting & Visualization Factory LAN
platform  Design and qualify batch reports (*)

* Make Production data hub available for * Make KPI's, Analysis and data extracts (*)
analyzing, export, integrating with other
sources

* Provide training for Pl-Users on how to
make batch reports, visualization and
extract data

- OSlsoft
2‘&4 PlWorld corHensure 201
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Pl System Project Plan

9 220 202 |
v' Concept

v
Infrostructurg Concept phase ‘ Dependency — Factory LAN split complete 31 Oct
PROJECT PHASES Implementation complete

v' Pl Software Installation -- ‘ Infrastructure ready
v Site Assessment ---- ‘ Validated Platform ready

. Decide Site Roll-
v n
Esbjerg out * Go-live

v’ Cork * Go-live 800XxA
8OOXXA

v Ballerup API (Z3,G4) i Go-live

v' Ballerup FVA * Go-live

v Dublin v Go-live

v .
Vernoulliet * Go-live

v" FAR (done by FAR) FAR to set time

Core Story + Comms
ORGANIZATIONAL Plan
CHANGE MANAGEMENT

Training Prep ----

e o llll.lllllllllll

Realisation plan &
September19, 2019 20

BENEFIT REALISATION &

BUSINESS SUPPORT
Hyper Care plan

OSlsoft.
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Site Assessment

Deep diving into each site.
I Qs 2-4 days Assessment per Site
integration — .
DATA INTELLIGENCE Day 1 Day 2 Day 3 Day 4 After finalizing all Site assessments
TQS compiles recommendations to whole setup

TQS & Site SME's Workshop Workshop Workshop TQS Conclusion report

Review of all existing PCS,DCS, g‘mh go?teXt/ SEIE AR et
CMS, BMS and other stand-alone roup cata sources in
Svstems in scope * On-Network and needed
Y pe- * Needed but not on network

) * Not needed
Evaluation of State:

e Infrastructure

Network & System Architecture details
. Known Aut/IT Initiatives Stwork & system Arehitecture cetd

TQS works on-site Security Implementation

with ] e TQS Validation Approach overview
Ad hoc involvement Define data-acquisition Training recommendations
of Site SME's architecture requirements Historical data migration options

Tags, A&E, Batch etc. Daily Operations Excellence
Integration recommendations

Roll-Out plan recommendation per site
and global

Implementation cost

Proposed Tag naming
Conventions

9 0oSlsoft
Z‘& PlIWorld sotHensure 2010 21
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LEO Pharma — Global Pl Infrastructure

= S ‘Only P Data' Tools 1 I GenericTools
= [ | ! P
% I : : B ~ | Analysis To b, 3
o : | | Power Bl @j Simea
| Excel SAS
= : : I e ‘ Mathlah ==,
ﬁ | i Tom [ervwes, l | ) (Excel.. [ New P! Sphere Servers )
2 | |
w [
L | |
I [
I
[ | Metwork Load Balancer :
I E [
F——————— il [
't fistorianmer | (] ! Pl AF/EF Pl Archive Pl Analytics! Pl Vision SGL Server Pl RT Reports Citrix Pi Thick sQL Server || || PlArchive Pl AFIEF Pl Wision Pl Analytics/ SQL Server PIRT Reports | |
= I EF ! notification Enterprise Clients Standard || | Notification Standard |
g : Vision | : {Always on) Far berr:e : : :
SRR R R R AR S AT ; s ek |k ; o[y (8 |
I I I - - . I
I FABI PI : [ Global Pl Historian Production o Global Pl Historian Dev/Comissioning |
_______ L e e e
L | - |
N
Ballerup Esbjerg Dublin Cork Vernoulliet Segrate (future)
FILIF Pl IF FlUF PIliF FILIF Pl IF FIUF PIIF PIiF FIW FIIF PIIF
Prod Prod Prod Frod Frod Prod Prod Prod Frod Prod Frod Prod
YT 1T I vh/ Y
= : : — — — — —
E I | Ik ' |
| :| H Sterile Purification |: API PilotPlant ||| : : |
| |
; : Farmentation GO }I:[ Farmentation ]|I ’ Micronization G4 ||:[ APIZ3 ]| :[ AP : | AR :
| N | | !
b= [ ——— I | '
.E | :p“"m.mﬂll |[ ReCOvery ]H [mrlepuminlml ::[ AP Pllotplant Z11 ] : | : : |
VIDT2DTC T 1 | | ]
I I 1 | I
E | I | | |
Recovery FO I 11 i | | |
E L oL _____ o __ W __ ]| B | D ! I
_________ g et " TEm o e — | :
< | Fill/Pack || Formulation | g AL H G : Fil/Pack || Formulation |
:[ FOM 5 ]::[ Galenlc, Sulk WEl : : FGM 5K ]||[ Galanlt:..sﬁl.ll:wn : : FGM 35X H Gmﬂc.;:ultwa ]:
I I 5 I I |
A — ! A J Lo Mo
o FmseMs || Fmsiems 1l EmsieMs } :___Fﬁs_rﬁﬁs___l L FMS/BMS | :
i
| | Il i | [
LML J I | [




Roll out plan for each site

Preparation Execution Hyper-care and closure

-12 -N -10 = -8 =7/ -6 -5 -4 =3 =2 all Go Live +1 +2 +3 +4

—

v

Preparation

e SR Ba®oamemreedoa | AF/EF B 8 Gualty
e M BP e e oo AMERMSSOuy
LD DL DL D R

Source systems integrated AF/EF implemented

Source System
Connections
(Standardized
Approach)

A A - ¢ A WD
Ready to | Kick-off Local news Local news Go-live Local news
start meeting news

Training

Life cycle support

OSilsoft.
PlWorld cotHensurs 2019 September 19, 2019 23




Connecting Source Systems

Overview of Pl

Overview of Pl and its’

capabilities

Deep Dive

New Site Integration

Overview of
Pl

PROD Connect

Connect Production
Systems and Qualify

Deep Dive

Complete deep dive of
Site to IT/Automation
Infrastructure

System

PROD Cor o Remediation
Install and Qualify Perform system
PROD Core and PROL g remediation on site if
APl Node(s Prod Core vstem required, in order to
Remediation . . .
integrate site equipment
e |

]

DEV Core TQS

[ : Source: .
nstallation of ore to .
0 130 itnclude ilé";flil:ode{ts} Integratlon

Dev/Com
Connect

DEV Connect

Configuration of DEV
connectivity to select

Source Systems DATA INTELLIGENCE

OSlsoft.
PIWorld sotHensurs 2019 September 19, 2019 24




Validation Approach

Site Implementation

pap DTM Standard

prc-j.z_;: D-c,m::& Pl Enterprise
Central Documents - Green | e

roject Delivery
Tag / Batch / EF C

Corporate Documents

*  User Requirement Specification (URS)

Master Plan {VMP)

*  FDA 21-CFR-Part 11 (Part 11)

*  Risk Assessment (RA)

Corporate Standards

*  General Approach to be adhered to /
guided towards when integrating systems

+  Example : DeltaV (C/A/B)

Standard Validation

PI ENT PIENT
DDS (0] 0Q
Detailed
Design Installation
Specification Cualification

PI-ENT sop y MTL
(Admin)
P

Standard
Pl Enterprise

Approach
Global Delivery

Master Master Master
Batch / EF Usar
Configuratic ‘Configuratio

Opearational System -4 Tag
Qualification Admisinaion Configuratio

Data
Infrastructure

Pl Enterprise Core

User User o Use o ENT + AF/EF + Coresight + RtReports
Requirements Requirements Assessment Requirements Assessment
Pl; Pl Pl.
- ’: :: PI-API PI-API PLAPI PLAPI PLAPI PL-API
Ris Ri . )
— DD5 o] ogq DDS [} oq Interface Interface Standard
Detailad Detailed DDS [0} (114} )
Traceability Design Installation Operational Design Instzllation Operationsl ed Pl Enterprise
i Specification alification Qualification Specification qualification ification [Updated) . -
Installation Operaticnal

‘Qualification qQualification Da

OSlsoft.

=
L
i

DAQ-DS
Bl ===
L Adrrimntrstion L Recovery | | Adrrinn Lratien
UATP

Summary
Report

PlWorld corHensure 201

M i
M L h—

v
Traceability
Matrix

i Spem Al | e
Adminaraien bevoery itz

Summary
Report

APl Collective 1
Multiple Systams

API Collective 2
Multiple Systems

New Interface
Mew Interface to Collective

Source:

ita
Acquisition

integration

DATA INTELLIGENCE

September19, 2019
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Why Focus on Building the Data Warehouse

Why focus on building the data warehouse and not on concrete data usage cases ?

1.

2. 3. 4.

So we will build the best The flexibility of AF/EF Enable self-service
production data and standard - Liberal arts impact -
warehouse that can interfacing set us free Access structured data
fulfill future unknown to this approach w/o IT experts and
demands by focusing projects
on contextualizing and Horizontal Architecture,
standardizing freedom of tools
Production Data-Hub
serving other systems
(e.g. SAP/PM, EBR,
Power BlI)

We do not know how
we might use them
tomorrow and with
which tools

OSlsoft.
PIWorld sotHensurs 2010 September 19, 2019 26




Global Pl Project - Conclusion

CHALLENGES

Collect Data from 300+ sourceson 5
locations

Keep focus during project
Engagement of stakeholders

Impact on production

OSlsoft.

PlWorld corHensure 201

SOLUTION

Use the Pl Data Infrastructure
Clear scope and de-scope

Focusing on the Data Warehouse
building

Validation Strategy available
Central Governance

Organizational Change
Management focus on training and
engagement when solution is ready

EXPECTED BENEFITS

Platform for production data across
all production sites.

Enable self-service for users
releasing large potential for
optimization, yield increase

Enable other systems to get data
from Pl SAP/PM, EBR, Power BI

Data readiness for future hyped

technologies when they reach
matureness e.g. Al.

September19, 2019 27



Summary

Pilot proved yield optimization potential and convinced us to
implement Historian on all our sites.

Tight scope on building the Data Warehouse and application platform,
not on using data. Pl AF/EF flexibility enables this decoupling.

Centralized approach on infrastructure and validation reduces
complexity and roll out time.

OSilsoft.

PlWorld sorHensurs 2010
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Questions?

Please walit for
the microphone

M
MiAT
J

4
.......
.......
My

State your
name & company

- 0OSlsoft.
Z‘S PlWorld cotHensure 2019

Please remember to...

Complete Survey!

Navigate to this session in
mobile agenda for survey

=
TO DOWNLOAD &

APP, SEARCH
OSISOFT

PlWorld

# Download on the GETITON
@& AppStore P> Google Play
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