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Lonza at a Glance

31.4

CORE RONOA!
in %

—~—

5.5bn =l 15,375

Sales' in CHF Employees
End of 2018

l CORE EBITDA'
in CHF

>30

% i ountries
‘ Around
27.3 S — s the World
CORE EBITDA! g [
Margin in % &
,.\
e -
A g
"' B &' ! (. ek

7 oSisoft
gg‘ PlI\World sotHensurs 2019 3



Lonza - The Structure

Lonza Pharma Biotech & Nutrition (LPBN) Lonza Specialty Ingredients (LSI)
® Drug substance and drug product m Microbial Control Solutions for
development and manufacturing for B Consumer home & persona| care
® Chemicals — small molecules m Professional hygiene
= Biologics — large molecules ® Paints, coatings, wood and industrial material
® Biologics — cell and gene technologies protection

m Crop protection
m Consumables and research tools
®m Enabling Technologies

m Consumer health and nutritional ® Fine Chemistry
ingredients and delivery systems m  White Biotechnology

Since 1 March 2019, the scope of segments has been aligned. The former Pharma & Biotech segment and the former Consumer Health & Nutrition business unit within the Consumer Health division (formerly part of Lonza Specialty Ingredients) are now combined in the Lonza Pharma
Biotech & Nutrition (LPBN) segment. The former Consumer Product Ingredients business unit (formerly part of the Consumer Health division within Lonza Specialty Ingredients) remained part of the Specialty Ingredients segment.
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Delivering Innovation in Microbial-Control
Applications

Some recent examples

Next Generation . . .
Keeping our World Healthy® R lat S rt Bioactives
Antidandruff Active LA _

Strengthening position as world’s New additions to regulated Introduction of microbial-control Product launches for personal
leading antidandruff active Professional Hygiene offerings alternatives, e.g. Triclosan-free care “aspirational” consumers
supplier antibacterial personal care,

Introduction of hydrogen Creosate-free protection for Introduction of naturally derived
Commenced manufacturing of peroxide-based hard surface timber, regulatory approved polyglycerol esters for non-ionic
Piroctone Olamine (PO) to disinfectants and FDA-approved fungicides fOf open system emulsifiers and surfactants, and
broaden portfolio non-alcohol hand sanitizers metalworking fluids bioactives for scalp and skin
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Lonza at a Glance

Capitalizing on our global footprint (overview of our manufacturing and R&D sites and our

sales offices)

Global Footprint

USA
Alpharetta, GA
Bend, OR
Benicia, CA
Cohasset, MN
Conley, GA
Durham, NC
Fort Smith, AR
Greenwood, SC
Hayward, CA
Houston, TX
Kalama, WA
Lake Charles, LA
Mapleton, IL
Morristown, NJ %,
Portsmouth, NH
Quakertown, PA®
Rochester, NY
Rockland, ME
Rockville, MD
Salisbury, MD
Tampa, FL
Valparaiso, IN
Vancouver, WA
Walkersville, MD
Wayne, PA
Williamsport, PA

Canada
Kingston*
Mississauga
Richmond

Costa Rica
San José

Mexico
Mexico City
Puebla

Argentina
Escobar

Brazil
Rio de Janeiro
Salto

Colombia
Bogota

Uruguay

Montevideo

@ Pharma Biotech & Nutrition

*Octane Biotech — a Lonza Subsidiary
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Belgium Ireland
@® Bornem @®® Dublin
@® Verviers |ta|U
Czech Republic ®® Mian
@®® Koufim ® Rome
Denmark Netherlands
@ Copenhagen ®® Breda
® Geleen
France @® Maastricht
® Colmar @® Wijchen
@® llkirch -
®® Levallois . b .
® Ploermel W oan .
“ ® St Beauzire . '%‘ 0
Germany - J .
®® Cologne
® Frankfurt
Hungary
@® Budapest

@ Specialty Ingredients

Poland Switzerland Russia
Warsaw ®® Basel ®® Moscow
p ® Monteggio
Spain ®® Visp
Barcelona
Madrid United Kingdom
Porrifio ® Blackley
Sweden ® Burton.Upon Trent
® Cambridge
ety ® Castleford .
; China
® Huddersfield @@ Guangzhou
®® Edinburgh ® Liyang
@® ® Manchester b s e
Turkeg @ olodgh @®® Nansha
Sl @®® Shanghai
Lebanon .'.. Suzhou
Belibt D Hong Kong
Israel . @® North Point
Haifa e Japan
R - Malagsia @® Chiba
[ J Kuala.Lumpur @® Osaka
® Penang ® Sagamihara
. 'y ®® Tokyo
Singapore
India @ Singapore
Haryana ® Tuas
;ﬁj"j{;‘,’“ Thailand
@® ® Bangkok
Indonesia :
e Australia 4
. ® Sydney - H
South Africa ® MtWaverley New Zealand 3
Port Shepstone ® Trentham $
Shelly Beach @® Tullamarine 9. Jucklanc
@ Christchurch
@® Nelson
@® New Plymouth
@® Rotorua
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High Level Assessment: Data Usage

LS| Manufacturing Site 2017

2 Ay
® .
o

Huddersfield

(O stage 3 Data Analytics

New
Kempton Park @ stage 2: Visualization Tools Plymouth
O Stage 1: Pl Data available

OSlsoft . Stage 0: No data available
soft.
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Data Challenges in a global Organization

Lonza LS| operations consists of a distributed production network

Digitalization offers a solution to this challenge

Data Infrastructure . Remote data access
(Data Collection
Data Context

Data Cleansing)

. Data transparency

. Data driven optimization

S W INE=

. Leverage existing expertise

Real-Time Data
Historical Data

Kouyfi
Mapleton, IL8 § P SO Dashboards
Conley, GA® yporine O Project Reports
PIVOT Datasets

(R&T, OT,
localOps)

Analysis Tools

Central

Knowledge Clusters
Reaction Engineering
Fermentation
Thermal Separation
Particle Technology
Project management
Formulation
Maintenance Excellence Digitalization

Safety Lab (lloT, Cloud,
PAT etc.)

.
Salto, BR

Data science
(ML, Al, PCA,
etc.)

.
New Plymouth, NZ

Remote Support
(Project Execution)
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gg“ PIWorld cotHensure 2019




Digitalization R

oadmap

A Stage Gate/Maturity Level Approach

Advanced
Process
Control

Digital Process
Knowledge &
Prediction

Asset and
Process
Visualization

Data Quality

“odRday’s Focus Point
Pl\World cortHensure 2019

Autonomous Plant

Modelling
Capabilities

+
Pigital Knowledge of
Manufacturing Process

DCS, process datalocallyavailable

No DCS, No/not managed local OT landscape

Advanced supply chain
control systems with
artificial intelligence

ChemCAD to Delta-V
Artificial Neural Network

TrendMiner, ProcessPulse
to visualize trends and
model process data

Seeq to structure, visualize
and report process data

Global PI, PI Vision
loT Apps

Delta V; Rockwell,
Siemens, etc.

Local historian

Possible

OT Systems

P
L
E
M
E
N
T
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&

Digitalization Roadmap

LS| Operations Digitalization Pyramid: Handling the fragmented production landscape

Vision: Industry 4.0
100% digital: Self sufficient,

Stage 5 self-optimizing plant Fully Digitalized
Sites

What is the strategy?

- Build on local basis

- Potential driven implementation Self

=S Stage 4 Optimization

upport from global teams

... and why this approach? Focus 2:

- Reflect the business needs Push the Process

- Clear commitment from site Stage 3 leader up Prediction

- Effortis linked to financial benefit

‘\

Plant A
Focus 1: .
...and the other sites? Pull the " Process

- Focus on high financial benefits Followers up ‘ Understanding
- Other drivers: quality or safety the path Plant B

Plant D

Base Industry 2.0: 100% un-digital, manual production, documentation on paper

OSlsoft
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Focus area: standard digital tools,

high improvement potential
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Visualization Tools

Situation in 2015

= Owner of the application gets retired

= No support for new plants: Know-how missing
= No upgrades to newer Versions of Excel
= Difficult to maintain hundreds of Excel sheets

» |ndividual installations for Pl-Excel Admin + Pl SDK

= Huge Excel files with lot of data not easy to share

= [

= Data Integrity problem with local data storages

10/B/A/IN.OF)

= Connection only to one PI-Server

“) 0Slsoft
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Evaluation of new Visualization Tools

Requirements

= Batch recognition based PI-Tags, SPC table..

= Automatic or manual recognition of unit operations

= Gantt charts for one reactor; starting point can be chosen freely
= Multi batch and trend overlay

= Calculate durations of different unit operations

= Quickly identify unit operations with the biggest fluctuations

= Visualization and calculations of continuous processes

= Easily customizable via drop-down menus

= Fully integrated with OSISoft Infrastructure (AF, EF...)

OSlsoft
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Evaluation of new Visualization Tools

Fulfillment of URS Price/License User Acceptance After 3 years with Seeq:

= >400 Users
I I 10 Lonza Sites

I = > 150 different Processes

> 7500 Dashboards
= 12 PI-Servers connected
I I Internal Impl. B
- m | | ‘ ‘
o I-I.IIIII-I-I-IlIlIlIl‘I‘I‘I‘I‘I‘I‘I I ‘||
Jan 17Feb 17 Mar Apr17 Mai Jun 17 Jul 17 Aug Sep 170kt 17 Nov Dez Jan 18Feb 18 Mar Apr18 Mai Jun 18 Jul 18 Aug Sep 180kt 18 Nov z Jan 19Feb 19

SEEQ Usage Report by Month

3

6 AF DB connected

Mar Apr 19
18 9

Total Visit Time (Hours) M Total Visits

OSlsoft.
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Seeq Survey

Advanced Analytics for Process Manufacturing Data

95 % of users are satisfied Sha ) Ca uSeC
with Seeq. r/ng d&
Largest application is ot Fast 4, icatio
process monitoring and \/e ryeStlgatﬁfg 9 Ot E’ swz“in Needed
optimization. /: 98001 Pr;nespot Se ana/
approx. 15’600 hours time dnllnd/.ng OV@l‘/ay gfess O yS
savings in one Lonza site per ‘\}S{SEEQ fO ether SO/trendS Vel‘\//e
Sty rp Ut
year DISC P of rOQ’U e ONS
1-10 % Yield increase Va/’dg?/r sou;zéarm /I.,%Z:lon SU
Alloy,. 10N of €S of o,  Hls . ~“Ppo

. S diffa,. Proc Fror = Stang,,

Prevention of faulty batches rent :Oer?SS Chan 9 Too, in Prog
,Oeq,-v - ges uctj
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User Stories
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Data Infrastructure

Data availability and accessibility are a key pre-requisite

loT Hub

@

) —

A

slololo) «1  Microsoft

QRO *}g

PROY T RTE Azure
Things <’> '

Devices, Apps, etc. @ a

OSlsoft.
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Non-OSlsoft Environment
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Seeq Data Connectivity with OSlsoft PI )

Seeq Workbench: Analyze Seeq Organizer: Publish

HTML

5|

= e —— T
¥ 4 '3 A
- B

On-Premise or in Cloua
Seeq Server SaaS Option on Azure

OSlsoft Pl Mfg. Context Cloud/IlloT On-Premise or in Cloud

@osi...  (@osi . oo | Batch/MES 1 or many sources
Lﬂ osl Time series AND context
@ osi. (@ os.. SAP4 Other...

Data not moved/copied

g 7 0OSlsoft
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OSlsoft Pl System Integration with Seeg
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Seeq and the OSlsoft Pl System
Seeq Seeq Seeq (@ os

Advanced analytics application Seeq benefits for OSIsoft Users Seeq & OSlsoft: Better Together

Predictive Analytics

* High performance Pl System
and self-service analytics for faster
insights and decisions

Data Cleansin
g * Get more value from OSlsoft Pl System

_ o~ - investment in data archive, AF, EF, etc.
4 * No duplicating or copying of source of
. record in Pl System
Integrates with Pl System Features Reporting Y
@ PI Data Archive P| Vision | * Shared path to the cloud with OSlIsoft
e N Cloud Services
e ] |
@ PI Notifications ——
5 Ad Hoc Contextualization
@ Pl AF H Event Frames — — — — p—
7 osisoft W RS _,/"‘\wn,\
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Seeq

Benefits
for OSlsoft

Better together!
High performance Pl System
and Seeq advanced analytics for insights

Increase OSlsoft Pl investment value
AF & EF integration, publish to Pl Vision,
high value in Pl Notifications

Low touch for OSlIsoft Pl System admins
No duplicating or copying of source of record

Shared path to the cloud
Seeq with Pl servers on AWS or Azure,
integration with Pl Connector data sources




DEMO
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== SEEQ 8 Connected - : = h ﬁ P> .‘.'.'- Get link ‘ Brian

Excursions from Reference Profile - Monitor Fermentation Temp Curve

£ Dpata /& Tools & Joumnal Iﬂ - =} % = e fle v ». M. Q )
Calendar  Chain  Capsule Onelane  One Y-Axis Spread Labels Dimming Zou olalz
&) viewing :t B

Excursions from
Reference Profile

Create a reference profile to use for monitoring

temperature at the end of fermentation in order to Chain View shows each capsule 'back-to-back’ for
determine if process is on-track for product quality easier comparison, eliminating the time periods
between capsules.

Steps A - s :
P Add a condition to the trend to utilize the chain
Start with Fermentation Batches as conditions in view.

Seeq. Identify the Diacetyl Rest phases at the end of

=

each fermentation.

o View the Temperature and Diacetyl Level for
this analysis
Review guality data during batches to determine
*spod" batches to use as inputs to a temperature
curve

M

o view with cursors
Create a_reference profile for the average
temperature during Diacetyl Rest 4 9/25/2018 12:17 PM COT W ¢ smonths p B W = 3/27/2019 1:21 PM CDT
Create_ upper and lower temperature limits during =
Diacetyl Rest based on standard deviation !!

o View the temperature curves in Capsule
View 1+ 9/25/2018 & months 3/27/2019

£

=

h

18 Nov'18 Dec '18 2019 eb'19 Mar'19

a

Apply_these limits to the most recent batches in | Details
order to identify batches that deviate from the
acceptable limits

L1
n
3
m

»
&

x O % Name

Comments » o
R21.0.41.03-v201905231603-BETA Server load: [E3
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& Productivity Improvement via Operational Technology

CHALLENGES

Manage large Excel files with
data integrity issues

Deploy, support, and
maintain analyses for 100’s —
> 1000’s users

Calculations on data from
multiple Pl Servers (in Excel)

7 oSisoft
gg‘ Pl World sotHENBURG 2019
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SOLUTION

Seeq software implementation

Easily create batches from Event
Frames, mathematically, or by

drawing on screen
Batch overlays with multiple trends

KPI reports for durations and
fluctuations of unit operations

Visualization and calculations of

continuous processes

p

LONZA

BENEFITS

~15.600 hours time savings in
one Lonza site per year

1-10% yield increase
Prevention of faulty batches

Improved process monitoring
and optimization

28



Questions?
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* Tobias Merz
* Global Operational Technology Manager

* Llonza AG
e Tobias.Merz@Lonza.com

* Brian Crandall

* Principal Analytics Engineer
* Seeq Corporation

* Brian.Crandall@seeq.com
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Additional Information and Disclaimer

Review and follow all product safety instructions. All information in this presentation corresponds to Lonza’s knowledge on the subject at
the date of publication, but Lonza makes no warranty as to its accuracy or completeness and Lonza assumes no obligation to update it. All
information in this presentation is intended for use by recipients experienced and knowledgeable in the field, who are capable of and
responsible for independently determining the suitability and to ensure their compliance with applicable law. Proper use of this information
is the sole responsibility of the recipient. Republication of this information or related statements is prohibited. Information provided in this
presentation by Lonza is not intended and should not be construed as a license to operate under or a recommendation to infringe any patent
or other intellectual property right. All trademarks belong to Lonza or its affiliates or to their respective third parties and are used here only

for informational purposes. Copyrighted material has been produced with permissions or under license, all other materials © 2019 Lonza.
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Questions?

Please walit for
the microphone

M
MiAT
J

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

State your
name & company

- 0OSlsoft.
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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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