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Agenda of today
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How we 
ensure 

complete 
data

How and why 
we work with 
downscaled 

systems

Data 
science in 
the future

Who is 
Chr. 

Hansen?



© 2020 Chr. Hansen. All rights reserved.

We are

 A global supplier of bioscience-based ingredients to the 
food, health, pharmaceutical and agricultural industries

 We mainly produce cultures and dairy enzymes and 
probiotics

 Our leading market positions stem from innovative 
products and production processes, long-term customer 
relationships and intellectual property
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+30
We are located in 

+30 countries

+4,000
Employees 

3
We have production 

plants on 3 continents
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Global reach



Scientific strongholds 

40,000
Microbial strains

+300
Academic partnerships

+30
Represented in associations, 

advisory boards, etc.
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Our products
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Hoersholm PROCESS DEVELOPMENT  -

“ONE PILOT THREE LOCATIONS”

Nienburg 

Pune

• Production and QC 
release of strains 

• Develop processes for 
new product 
development within 
Food cultures  and 
Human Health

• Upscaling of new 
strains from small (µl) 
to large scale (m3)

• Productivity 
improvement and 
production support for 
all culture plants 

• Build new robotized  
technology platforms 
for the future bulk 
upscale

• Digital transformation 
with automated 
procedures

• Prototypes and 
customer samples for 
field trials from Pilot 
Plant scale

• Provide lab and pilot 
scale fermentation 
equipment for new 
product development 

• QC medias for Chr. 
Hansen DK

• Inoculation materials 
for Chr. Hansen 
Worldwide.

• Develop processes for 
new product 
development within 
Plant and Animal 
Health, fermented 
beverages and Enzymes 

• Productivity 
improvement and 
production support for 
Nienburg and Polheim 
production plants

Process Development organization
> 110 highly engaged employees representing > 15 different nationalities in Hoersholm, Nienburg and Pune: 
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Upscaling from colony →M3

› Upscaling of microbes and 
enzymes for production across 
all business areas

› Approval rate of upscaled 
products close to 100%

› Inoculation materials for Chr. 
Hansen worldwide

Productivity improvements

Continuous improvement of 
existing production processes 
in terms of: 
› Productivity
› Cost
› Potency
› Quality

New technologies 

› Development of new unit 
operations with improved 
efficiency and sustainability

› Creation of novel product 
features through radical 
technologies innovations 
e.g. within stabilization

› Protection of innovations 
through Process IP

A U T O M A T I O N D I G I T A L I Z A T I O N

› Downscaling and 
robotizing

G E N E R A T I O N  
O F  D A T A

R&D Process Development
The downscaling and robotization journey across Process Development generates new and high amounts of 
data → need for digitalization and automation of the data handling

8

› Digitalization of workflows
› Linking data in R&D and Production

› Improve efficiency & capacity
› Bring in new technologies and robotics to build new 

platforms
› Rethinking our workflows to match new technologies
› Focus on getting value from data

Why automate & downscale of core processes



© 2020 Chr. Hansen. All rights reserved.

Downscaling – when upscaling!

 Functionalities of the BioLector Pro machine 

 Can be used as an exploratory fermentation platform for testing 
strains, media, conditions etc.

 Via on-line monitoring upscaling can be faster and more efficient

 Can be started via protocols from external software

 Can interact with robotics

 Can measure many parameters - real-time
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☺

Volume range (800 - 1900 μL)
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TECAN integrated into the BioLector Platform
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 TECAN protocols are designed via TrialComposer to have complete control of 
fermentation conditions, media composition, feeding, parameter control (e.g. pH) and 
data output

 Tedious harvest criteria (e.g. harvesting at night) can be programmed via BioLector 
and executed by the robot

 Experimental designs can be adjusted based on readings along the way and new 
fermentations started based on data output

 Poor fermentations can be stopped before time according to set criteria

 Preparations and treatment of samples for subsequent use of other technologies 
can be started (e.g. microwell plate for microscopy)

Bring sample from BioLector to 
microwell plate for further analysis
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Data are huge…
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And will be even bigger…

 Automated microscopy

 NIR

 IR

 Capacitance (Permittivity, Dielectric spectroscopy)

 ???
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Getting real value when downscaling

But measurements come with a 

responsibility….
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Metadata

 Metadata means “Data about Data"
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Metadata is the key to unlocking the value of our data

Metadata is as valuable as the data itself

Data without contextual metadata is meaningless

Comprehensive metadata will drive the use of machine and deep learning in both R&D and production

Complete data = Raw data + Metadata

Generation of complete data is the goal and the must win battle of the Lab/Factory of the future
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The digital journey in Process Development
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°°°
• • •

°°°°

Process Design view

+ ++

°

Web application

Integrated sample and 
planning manager 

Plate setup view

•••

°°°

Extended analysis modules 

Production data

Discovery

Application

Process Dev.

Culture 
Development

Build data foundation to ease sharing across R&D and to Production

Enabling future possibility of predictive process development and optimization

Central 
data repository

ScalabilityTraceability Searchable Automated 
dataflows

High Quality data

Development of apps for easy data interpretation and comparison 

of process and analytical data

Data integration - from µL to m3

Key benefits

Digitalization
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TRIAL  COMPOSER |  A  data  model  for  process  development

I D E N T I F I E R S  A T  T H R E E  L E V E L S

B#11 B#12 B#13 B#14

S#5 S#6 S#7 S#8

Process Step Parameters

• pH set-point
• Stirring
• Base used
• Temperature
• ..

• CFU
• HPLC
• Flow Cytometry
• OD
• Gas chromatography
• Genome sequencing
• Microscopy

Associated Batch data
• Online data

Process step: 
• Fermentation

T R I A L (T#1)

B A T C H

S A M P L E

• Trial ID (T#)

• Batch ID (B#)

• Sample ID (S#)
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Stability studies
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+

Data journey of a 
single sample

INNO IT APP

Department specific

INNO IT Model

3party software
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Example of exploratory app
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Data science – downscaled platform

 Process step data

 Feature extraction

 Time series data

 Stability data

 Microscopy data

 Fluorescence data

 (Production data)
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Complete data can bring us anywhere ☺
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Knowledge stream...... both ways → adding into speed of upscaling and ease of troubleshooting

Today
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But can we accelerate innovations even faster…

 With the rights sensor technologies and complete data we will be able to continue  
our journey of accelerating innovation

Via better screening and upscaling possibilities

Knowledge gathering possibilities

Via keeping focus on data trackability and comparability

→ Optimizing at production scale via a data driven approach

But also via collaborations within

Data science

Downscaled technologies

Novel technologies

.
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