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Lonza Group Ltd has its headquarters in Basel, Switzerland, and is listed on the SIX Swiss Exchange. It has a 

secondary listing on the Singapore Exchange Securities Trading Limited (“SGX-ST”). Lonza Group Ltd is not subject 

to the SGX-ST’s continuing listing requirements but remains subject to Rules 217 and 751 of the SGX-ST Listing 

Manual. 

Certain matters discussed in this presentation may constitute forward-looking statements. These statements are 

based on current expectations and estimates of Lonza Group Ltd, although Lonza Group Ltd can give no assurance 

that these expectations and estimates will be achieved. Investors are cautioned that all forward-looking statements 

involve risks and uncertainty and are qualified in their entirety. The actual results may differ materially in the future 

from the forward-looking statements included in this presentation due to various factors. Furthermore, except as 

otherwise required by law, Lonza Group Ltd disclaims any intention or obligation to update the statements contained 

in this presentation. 
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Additional Information and Disclaimer 
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Lonza at a Glance 

Adding Capsugel in June 2017 

“A trusted supplier  

to the pharmaceutical,  

biotech and specialty 

ingredients markets” 
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Lonza’s Target Markets 

and Technology Platforms with Addition of Capsugel 

Consumer 

Care 

Hygiene, Personal Care,  

Home Care, Comsumer 

Health&Nutrition  

Pharma& 

Biotech 

Commercial Manufacturing, Clinical 

Development, Service Products 

(Consumables, Tests, Media, Equipment) 

Agro 

Ingredients 

Animal Feed &  

Crop Protection 

Coatings &  

Composites 

Aerospace, Automotive, 

Metal Working, Plastics, 

Wood Treatment, 

Construction & Specialty 

Intermediates 

Water 

Treatment 

Recreational Pool &  

Spa, Municipal,  

Industrial & Surface  

Water Treatment 

 
Biological Technology 

Fine Chemistry 

Formulation & Application Technology 

Microbial Control Performance & Testing 

Regulatory 
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Delivery Systems 
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Process Analytical Technology at Lonza 
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PAT 

DoE 

Chemo- 

metry 

Statistic 

         Multivariate Tools 

- Principal component analysis PCA) 

- Regression methods (PLS) 

- Multi-Curve Resolution (MCR) 

        Statistic Tools 

- statistical Process control  (SPC) 

- explorative Data analytics (EDA) 

- Excel Tools 

      Design of Experiments  

- Screening plan 

- Response-Surface Plan 

- Evaluation 

- Process 

   optimization 

          Process Analytical Technology 

- Online Analytics  

- Process understanding 

- Process monitoring 

- at-line / on-line / in-line Analyzer 

- NIR, MIR, UV, Raman, 

- Lasentec, MS etc. 

PAT Definition (FDA) 

... a system for designing, analyzing and controlling manufacturing through timely 

measurements of critical quality and performance attributes of raw and in-process materials 

and processes, with the goal of ensuring final product quality. 

FDA, 2004 

http://upload.wikimedia.org/wikipedia/commons/8/82/Thist_german.png
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Current Challenges with PAT Application 
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4-5h /Batch 

Batch 
Information 

Extract of 
PI System 

Data 

Extract of 
UV/VIS 

Data 

LIMS Data 

Final 
Report 

Batch 
Information 

Extract of 
PI Data 

Extract of 
UV/VIS 

Data 

LIMS Data 

Final 
Report 

Real-time !! 

Use Case: PAT in Preparative Chromatography 



Problem 

Customer 
Research 

and Design 
Production 

Distribute/             
Formulation 

Application/ 

Service 
End of life 

SAP SAP 

- No standardization (within groups, file formats, sensors, …)  

- No interfaces of sensors 

- No infrastructure for data 

- No common data evaluation tools 

- No interfaces to other systems e.g. LIMS, CDS, OSI-PI 

- No data integrity, data availability, data accessibility 
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User Requirements 
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3. Evaluation 

 Online evaluation possible 

 Integration of univariate models 

 Integration of multivariate models 

 Model management 

 

4. Export/Reporting 

 Easy extraction of experimental data 

 Export of graphics 

 Link with other systems (GDM, PI, LIMS,…) 

 Sharing Information via Web 

 

1. PAT Data Management  

 Integration of MVA data 

 Common data storage 

 Raw data 21part11 compliant 

 Data recording  

 Audit trail 

 

2. Control 

 Common interface for instruments 

 Triggering start/stop of data recording 

 Traceable reference measurements   



Road Map 

Think big,  

start small !! 

Visibility 

• What happens? 

• “See” 

Transparency 

• Why happens? 

• “Understand” 

Predictability 

• What will happen? 

• “Be prepared” 

Adaptability 

• Autonomous control 

• “Self-optimization” 
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OSIsoft PI System Framework 
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Operations Digitalization Pyramid 

Following a Maturity Level Approach 

Vision: Industry 4.0  

100% digital twin: Self sufficient,  

self-optimizing plant 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

DATA 

INFORMATION 

DECISION 

ACTION 

• PI Vision 

• OSIsoft PI System Framework 

Data Visualization 

Process Understanding 

Process 

Prediction 

Fully Digitalized 

Sites 

Base 
No DCS, Manual production, Documentation on paper 

• none 

Level Digital Focus OT System 

• Process Pulse 

to visualize and  

model process data 

• ML, Artificial Neural Network 

• Advanced site wide 

control systems 

• Digital Twin 

Self 

Optimization 

• Consistency 

• Error detection 

• Reproducibility 

• Trend analytics 

• Functionality/Causality 

• Interactions 

• Classification… 

 

• Empiric Information 

• Process Understanding 

• Process Models 

 

• Mechanistic Understanding 
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• PI ProcessBook 



Road Map 

Process Pulse 

    Evaluation 
 Aim/Specifications 

 Strategy 

Project Organization 

Realization 
   Development 

  Needs 

  Requirements 

  Costs/benefits 

  Risks 

  Market 

screening 

  SIPAT 

  SynTQ 

  xPAT 

  PP 

  … 

  Aim definition  

  Specifications  

  Feasibility  

  Alternatives 

  Concept  

  Project layout 

  Risk analysis 

 

  Budget  

  Business Case  

  Realization plan 

  Time line 

 

 

  Project team 

  Interfaces to ELN 

  Concept for LA 

 

 

 

2009 2014 

   Implementation 

 Pilots 

 PAT Group 

 Fermentation Group 

 

 

 

 

 

2017 
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Concept of Process Pulse 
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Main Service DB Data Collector 

Prediction Service 

Desktop Client Web Client 

Export Service 

XML 

OMNIC 

OPUS 

VIAVI.SAM 

GRAMS 

Brimrose 

Empower 

JCAMP-DX 

Image 

Excel 

ASCII 

Bruker 

Kaiser 

MettlerToledo 

ViaviMicroNIR 

Zeiss 

OceanOptics 

Tec5 

TCP/IP 

OPCDA 

OPCUA 

LIMS 

PI 

CAMO Engine 

Opus 

PLSToolbox 

Peaxact 

Real Time Monitoring 

Interactive Plots 

IPC Sampling 

Operator Comments 

 

Alarms and Warnings 

Reports 

Historical Data 

Central Data Matrix 

Audit Trail 

Data 

Settings 

OSIsoft PI 

System 

… 

… 

Data 

historic 

DesignExpert 

D
e

s
ig

n
 

OPC-UA 

OPC-DA 

ASCI 

Grams 

TCP/IP 

ProcessPulse 

PCA 

PLS 

PCR 

MLR 

MCR 

 

MovingBlock 

Dynamic PCA 

Batch 

SVM 

SPC 

Classification 

Data 

Results 
Unscrambler 

Model 



Architecture in R&D 
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Development of Interfaces 

ELNProcessPulse

Lab Automates
Equipment
Production

LIMSCDS

Procedure

Results
Documentation

PI-Server

Unscrambler

Interfaces

ELN

Raw Data

PAT Sensors
Univariate Lab 

Sensors

Structure DB

DoE

PLS_ToolboxPeaxactGDM

Analytics

DSC 
PI to PI 

PI Box Interfaces 

LIMS 

Interfaces 

Interfaces 

OLEDB 

PI SDK 



Use Case: Pilot Study in Production Scale 

Combining Multivariate Data with Process Data 

 Raw Data written to the PI System 

Multiple Process Parameter Data Interface  

Online Dashboards 

Process Pulse Data 
Integrator 

 

 PI to Process 
Pulse 

 0-100 AU Mas Spectra 

Process Mass Spectrometer Data Converter  

 Raw data to ASCII 

Meta Data 

 DoE Run No. 

 Operator 

 Initial Concentration 

 … 

Calculations 

 Mol Concentrations A/B 

 Gas Yield 

 Liquid Yield 

 … 
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Use Case: Pilot Study in Production Scale 
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Problem: 

Running a pilot of a gas reaction 

with online mass spectrometry 

needs to be optimized 

 

 Large number of process 

variables has to be managed 

 

 Online Mass spectra has to be 

integrated 

 

 Online Yield calculations from 

different data streams 

 

 Calculations of yield are based 

on initial parameter set 

 

 Project team is located on four 

different sites 

 

Benefits: 

 Visualization of theoretical 

and current yield from 

reaction 

 

 Identifying steady stead of 

reaction 

 

 Online optimization of 

reaction 

 

 Sharing the results for all 

project members on four 

different sites  

Preprocessing of signals 

Complex calculation 

Sharing the dashboard 

Solution with Process Pulse 

Combining different 

results in one dashboard 

Integrate MVA models 



Business Case 
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1. Increase efficiency and higher data quality 

by avoiding “copy-paste” 

2. Speed up data evaluation for science 

based decisions 

3. Early detection of unforeseen events 

4. Modeling of steady-state behavior 

5. Providing process information (for process 

optimization in R&D and production) 

6. Enabling a team approach over different 

Sites 

 

 

 

 



Summary 
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1. Combining multivariate and univariate data streams in one system 

2. Enable data evaluation “on-the fly” 

3. Documentation of all meta data 

4. “Single point of truth” 

5. Automation in data analytics 

6. First pilots are successfully implemented 
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Picture / Image 

RESULTS CHALLENGE SOLUTION 

COMPANY and GOAL 

Company 

Logo 

The PI System as a fundament for Process 

Analytical Technology Applications 

Serving today’s and tomorrow’s market 

needs by bringing biotech and specialty 

chemical expertise to our customers. 

 

No infrastructure for 

multivariate - and process 

data to enable multivariate 

data analytics  

Process Pulse is a platform 
to connect to different data 
sources and enable online 
multivariate data analytics 

Increase efficiency and higher 

data quality by avoiding 

“copy-paste” 

 

• One common storage for spectral 

data 

• One GUI for all PAT instruments 

 

• Instead spending 80% time for data 

gathering, now is 80% time for data 

evaluation  

• “Playing with the dashboards 

makes fun” 

 

• Spectral data stored in silos 

• Models integrated only in the 

proprietary systems 

• No link with process data 
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Dr. Tobias Merz 

Tobias.Merz@Lonza.com 

Global OT Manager 

Lonza Ltd. 
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Questions 

Please wait for the 

microphone before asking 

your questions 

Please remember to… 

Complete the Online Survey 

for this session 

State your  

name & company 
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Thank You 


