LoNnzaQ
] T ——

Corporate

CapeOpen- Meeting

Annual Meeting

Sandra Fillinger | Ludwigshafen | 09.10.2018



Global Footprint
USA Canada

Allendale, NJ @® Mississauga
Alpharetta, GA @® Richmond

Belgium

®@® Bornem

® Verviers

Germany

@®® Cologne

@ Pharma&Biotech Segment

Anaheim, CA
Atlanta, GA

Bend, OR

Benicia, CA
Charleston, TN
Cleveland, TN
Cohasset, MN
Conley, GA
Durham, NC
Elburn, IL

Fort Smith, AR 2
Greenwood, SC '.
Hayward, CA
Houston, TX &
Jackson, WI <
Kalama, WA

Lake Charles, LA
Mapleton, IL
Morristown, NJ
Normal, IL
Portsmouth, NH
Quakertown, PA
Rochester, NY
Rockland, ME
Rockville, MD
Salisbury, MD

San Francisco
South Plainfield, NJ
Tampa, FL
Valparaiso, IN
Vancouver, WA
Walkersville, MD
Wayne, PA
Williamsport, PA

Uruguay

® Montevideo

Argentina

@ Buenos Aires

Netherlands
Czech Republic e® Breda
Koufrim @® Geleen
@® Maastricht
Denmark @® Wijchen

Copenhagen

France
@® Amboise
@ Aubergenville

@®® Colmar
@®® Levallois
@® ® Ploermel
@®® Strasbourg

Mexico

®® Mexico City

@® Naucalpan

@®® Puebla

Colombia
@ Bogota

Costa Rica

®® San José

<Brazil

® |Igarassu

® ® Riode Janeiro
@® Salto

® Sao Paulo
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@ Specialty Ingredients Segment

Poland

Warsaw

Spain
Barcelona
Porrino

Sweden
Falun

Estonia
Tallinn

Turkey

Istanbul

Lebanon

Beirut

Israel
Haifa

India
Delhi
Hyderabad
Mumbai

Indonesia

Jakarta

South Africa

Bloemfontein
Cape Town
Durban
Kempton Park
Port Elizabeth
Port Shepstone
Shelly Beach

Switzerland Russia
Basel ® ® Moscow
Monteggio
Visp
United Kingdom
Blackley
Burton upon Trent
Cambridge
Castleford
Huddersfield
Livingston
Manchester
Slough :
Wolvgerhampton China
® ® Guangzhou
@® Nanjing
« *@®® Nansha
® - @® ® Shanghai
®® Suzhou
-
Malaysia alooll
Kuala.Lumpur i
Pogate @® Osaka
.. @® ® Sagamihara
Singapore R
Singapore
Tuas
Fiji Island
Thailand @ lautoka
Bangkok .
Australia i
Collingwood -
L‘;r‘g’ivg‘;ge‘-’ New Zealand
Sl @ Auckland g
@ Christchurch
Trentham
. @® New Plymouth
Tullamarine

@ Rotorua
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Lonza at a Glance LONZA

Delivering synergies with connected technology platforms and fields of expertise

Pharma & Biotech Specialty Ingredients (LSI)

Custom Development Consumer Coating_s &
Health & Nutrition Composites

Custom Manufacturing _
Consumer Product Agro Ingredients

: . : Ingredients
Delivery and Bioscience

Solutions Water Care

PRESCRIPTION > PREVENTION > PROTECTION > PRESERVATION

Lonza’s Healthcare Continuum Spans All Our Businesses
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Closer Than You Think® LONZAa

Drug-Delivery-
Lonza 4
Prescription
Medicine Actives
Closer

| il
Than You
Think®

Cell and Gene

Therapy
Anti-Mold

Components

Abrasion
Resistants

Anti-Fouling
Coatings
Fungal-Decay i
Protection 000 &

Human
Tissue Cells

Food
Preservatives
Anti-Aging Disinfectant Vitamin B3 ‘ Slug Control '
Actives Wipes Compounds
Drinking Water
Sanitization

= : i//‘:\), o ﬂ D
3 O Supplements

Pool and Spa
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Unfold Lonza — Key Figures Lonza

Increasing in size and scope through organic and inorganic growth

5.1bn %ﬂ

-
Sales 2017 o

in CHF

~650

) Active
. Patent Families

466

\uucss!ul

14,618 ‘

Employees

End of 2017
'I‘@

&> \‘»
1.3bn

>50

Manufacturing
and R&D Facilities

~100

CORE EBITDA Sites and Offices
in CHF Around the World
CORE EBIT
in CHF
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Structure of LS| Central R&T LOoNza

Central R&T

Scale-up &
Process Scale-up & PD Support;
Upstream Technology & PD Support; Commercialized Scientific
Technologies (UPS) Innovation (PTI) New Products (PDN) Products (PDC) Services (SCI)

v v
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LSI central R&T organization

Locations*

LONZQ

USA Alpharetta
Upstream Technologies 9
Process Tech & Innov. 1

Scale-up & PD Support 1
New Products

Scale-up & PD Support 3
Commercialized Products

Scientific Services 24

* As of Oct 17, 2017; Only permanent - excl. management team

Total: 129.3 FTEsS

USA 48 FTE

Allendale Williamsport

2

Switzerland 81.3 FTE

Upstream Technologies
Process Tech & Innov.

Scale-up & PD Support
New Products

Scale-up & PD Support
Commercialized Products

Scientific Services

18.5
30.5

19.5

11.8
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Corporate

Lonza Visp and
R&T — Research and Technology LSI




Lonza Visp Lonzd

Zurich

Milano

[ | Visp | 2017



Visp / Lalden (Switzerland) Lonza

Lonza Ltd, Lonza BioPharma Ltd

®  Area: 90 ha (twice the size of Vatican city)
® Employees: approx. 2650, thereof 150 apprentices

m Plants:
® Naphtha cracker
®m Dedicated and multi-purpose plants
®m Fully integrated waste management facilities
®m Microbial biopharmaceuticals cGMP facilities at 20L, 1 000L
and 15 000L scale
® Products:
Active pharmaceutical ingredients
Biopharmaceuticals
Antibody drug conjugates (ADC)
Chemical intermediates
Diketene derivatives
High-performance materials
Hydrocyanic acid derivatives
Meta® metaldehyde
Niacin / nicotinic acid (vitamin B3)
Peptides and oligonucleotides
Plant protection agents
Pyridine derivatives
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The engineer‘s toolbox at Lonza

Software and Lab equipment

LONZQ

m Component data (pure component and mixtures)

m Data bases (DDB, CAPEC, ASPEN DB, ChemCad DB,
internal DB, ...)

m Experimental measurements (internal / external)

m Predictions (DDBST Tools, CAPEC, molecular dynamic
simulations)

m Stationary flowsheet simulation (single unit operations and
complete processes) and dynamic simulations

®m ChemCad, ProSim
m Plant-fit for batch processes (multi purpose plants)
m Super-Pro-Designer
® Fluid dynamics
m Visi-Mix, Mixit
m Reaction engineering (calorimetry, safety)
m PRESTO Kinetics, AKTS

m Reaction screening tools

B Microwave reactors, miniautoclave, combined reaction
calorimeter (CRC), temperature controlled UV-VIS

® Lab Automates

m Recipe controlled reactions, automated distillation, also
2417

m Distillation

m Several sizes of packed columns (conti and batch),
dividing wall column, wiped-film evaporators, short path
evaporator

m Extraction

m Continuous extraction columns, 1-stage extraction
centrifuge, Mixer-settler, ...

m Crystallization
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Modeling and simulation

Physical properties

LONZQ

B Thermodynamic properties of pure components and mixtures from databases
m If no data available, application of predictive models (e.g. COSMO-RS or UNIFAC)

m Experimental measurements of VLE, LLE, SLE, VLLE, ... only in cases when very high
accuracy is mandatory or when predictive results are poor

m Internal guideline for modeling procedure in place

Eé 1
3 7
4 B
L
5
UNIFAC-
COSMO —_Sur.face Incrementation of
(load distribution) of 4-Picoline

4-Picoline
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Typical workflow

From a structure to a simulation

LONZQ

Conformer -
o O Search Charge density J
CAAEt Geometry o calculation < ° 4 /},-&
optimization _ o
geometries o-File
charge density
Physical properties pareto diagram i,
Solvent Screening Heat of reaction
V.apO.I’-LI-QUI.d dl.agrams logP / log D . Statistical :
Liquid-Liquid diagrams | Cocrystal properties B
Solubilities Interfactial Tension H / Y e _ F
Activity Coefficients Density thermodynamlcs
pKa estimation Viscosity 2
' c-profile
Manual NRTL fitting —— Simulator
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Typical workflow LONZd

From a structure to a simulation

Molecular Conformer
Modeling Search Charge density
O O &o &?
C'\)I\/U\OEt Geometry calculatlon
CAAEt optlmlzatlon ;
geometries
charge density
COSMOtherm Physical properties pareto diagram
Solvent Screening Heat of reaction .
V.apc.)r-Ll_qw_d dl.agrams logP /log D _ Statistical :
Liquid-Liquid diagrams | Cocrystal properties E =
Solubilities Interfactial Tension H / Y _
Activity Coefficients Density thermodynamlcs
pKa estimation Viscosity
L Y J G-prOﬂIe
Manual NRTL fitting — Simulator

[ | Corporate | Sandra Fillinger | Ludwigshafen | 09.10.2018 14/5



Future Workflow LoNnza

Role of CAPE OPEN?

COSMOtherm

0025 0020 -0015 -0010 -0005 0000 0005 0010 0015 0020 0025 0030
o [e/A7]
L]

Manual-NRTLfittihg ? CAPE OPEN ?

Lonza needs & requests:

m Interoperability between property prediction & simulation tools
®m Interconnection to databases (DDB, tool and user-specific databases) Simulator
® Model exchange for user-specific models
]

CAPE OPEN - underlying conditions
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LONZQ

Corporate

Thank you very much for your attention
Questions welcome

contact: Sandra Fillinger & Andreas Klein
sandra.fillinger@lonza.com,
andreas.klein@lonza.com
Tel +41 27 948 7193
http://www.lonza.com
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