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Lighthouse Project

άLƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ŎƭƻǳŘ ōŀǎŜŘ ǊŜŀƭ-time 
Data Hub to acquire, visualize and analyze 
process- and analytical data from multiple sites 
and equipment for an end-to-end continuous 
ōƛƻǘŜŎƘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŎŜǎǎ ŦƻǊ ōƛƻǎƛƳƛƭŀǊǎΦέ
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Biosana
Pharma
Å Monoclonal antibodies and biosimilars - lead candidate: Omalizumab Č

Å Successful in phase I clinical studies and analytical bio similarity

Å First continuous end-to-end manufacturing platform (Mycenax, 2018) Ď
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Project & 3C process introduction

ÅDevelopment of a continuous manufacturing platform 
for our lead mAbproduct: a biosimilar to Omalizumab Xolair®
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AVEVA 
SYSTEM 

PLATFORM

7 SKIDS 
CONNECTED:
Å MF
Å HC
Å PCC1
Å VI
Å PCC2
Å AIX-NF
Å CD
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BIOREACTORS 
CONTROLLED BY 

MFCS

мллΩ{ ƻŦ 
INSTRUMENT 

TAGS AND 
CONTROL 
ACTIONS

PLC BASED 
CONTROL 

SUPERVISED 
BY AVEVA 
SYSTEM 

PLATFORM
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UNICORN INTERFACE 
INTEGRATED INTO AVEVA

SYSTEM PLATFORM

HYBRID 
CONTROL BY 

AVEVA
SYSTEM 

PLATFORM, 
MFCS AND 
UNICORN
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INLINE INSTRUMENT 
MEASUREMENTS AND 

CONTROL ACTIONS 
ACQUIRED BY MFCS

OFFLINE INSTRUMENT MEASUREMENTS, 
MANUAL ENTRY INTO MFCS
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In-process sampling and at-line testing

AUTOMATED SAMPLE  LOCATIONS 
THROUGHOUT PROCESS TO CELL 

CULTURE ANALYZER AND PROT A, SEC 
AND CEX CHROMATOGRAPHY
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NovaMedicalBioProfile® FLEX2: 
cell size distributions (growth phase)

PICTURES VECTOR DATA

COMPLEX DEVICES
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NovaMedicalBioProfile® FLEX2: 
cell size distributions (production phase)
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Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎΧ ǘƘŜǊŜ ǿŀǎ ŎƘŀƻǎ

Data 
Stores
*.xlsm

MFCS
*.csv

MFCS
*.csv

Nova
FLEX2
*.csv, 
*.xml

AMBR
250
*.csv

AVEVA 
SYSTEM 

PLATFORM
*.sql

Viamas, 
other
*.csv

Modeling 
Software
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Challenge

Results

Solution

BiosanaPharma requires a reliable cloud-based 
data platform for continuous manufacturing

Pharma & Life Sciences | Singapore & The Netherlands

¢ƘŜ ŦǳǘǳǊŜ ƻŦ ōƛƻǇƘŀǊƳŀ ƛǎ άƭƛƎƘǘǎ ƻǳǘέ 

continuous end-to-end processing. 

The cost of goods of antibodies will decrease 

a factor 10 in the next decade by innovation, 

driven by pressure on originators and choice 

of health authorities for biosimilars.

Maarten Pennings, CTO, BiosanaPharma

ÅMassive amount of process parameters and attributes at different scales and sites. 
ÅData stored across several different databases and devices, e.g., MFCS, NovaFlex, 

AVEVA, Excel, etc, as well as in paper files. 
ÅReal time scale-up performance monitoring, failure mode and excursion monitoring 

needed.
ÅConnection needed to commercially available modelling packages.

Using AVEVA Data Hub as cloud data platform to collect data from various sources at 
the development laboratory and the manufacturing site is promising to ensure 
comparability, data integrity and contextualization.

Simple, secure data sharing allows the customer:
a) A single point-of-truth, well contextualized, well searchable real-time and 

historical data.
b) Efficient real-time visualization and off-line analysis.
c) Process parameters and quality attributes and excursionsusingSIMCA On-line 

MVDA models.
The AVEVA Data Hub solution is a powerful tool for process development as well as 
manufacturing and can become the hub for the future of biopharma

Learn more

https://www.aveva.com/en/perspectives/success-stories/cfs/
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LighthouseProject: Acquisitioning
and Sharing Data throughADH
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Data Sources ςSingapore Laboratory

Source System Location Protocol In scope for Lighthouse project

Ambr 250 ςOPC UA Singapore PI Adapter for OPC UA Yes

Spectroscopy Module ςOPC UA/File Singapore Python Script to process files No

MFCS 3.1 ςOPC DA/UA Singapore PI Adapter for OPC UA Yes

KML100 ςSerial (tbd) Singapore No

Levitronics, tbd Singapore No

ABER Viamass ςModbus Serial ςModbus TCP bridge Singapore PI Adapter for ModubusTCP Yes

BioSMBςOPC DA/UA (Beckhoff PLC) Singapore PI Adapter for OPC UA
(Dianomic Foglamp)

No

Novaflex 2 ςCSV Files Singapore PI Adapter for Structured Files
Image processing through custom tool

Yes

ThermoFisherHPLC ςtbd
HPLC Data Analytics
Chromatogramdata

Singapore No

Offline data (Lab) ςCSV/Manual data Singapore PI Adapter for Structured Files/Simple Web interface No

Unicorn, SQL Database Singapore PI Adapter for RDBMS No
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Data Sources, NetherlandsManufacturing Site

Source System Location Protocol In scope for Lighthouse project

AVEVA System Platform Historian
2020R2 (Backup)

Leiden Backup SPH Server ςPI Connector 
for Wonderware ςPI Server ςPI to 
ADH

Yes

Unicorn (Backup), SQL Database Leiden PI Adapter for RDBMS No

MFCS 3.1 (Backup) ςCSV Files Leiden PI Adapter for Structured Data Files Yes

Novaflex 2 ςCSV Files Leiden PI Adapter for Structured Data Files Yes

ThermoFisherHPLC ςtbd
- HPLC Data Analytics
- Chromatogramdata

Leiden No

MAST Sampling System, tbd Leiden No

Offline data (Lab) ςCSV/Manual data Leiden PI Adapter for Structured Data 
Files/Simple Web interface

No
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ChromatographyDSP skidsPerfusion and harvest 
skids

Data Flow ςHalixManufacturing Site

Bioreactors

CMO domain 
controller

Control room / home
CMO Laptops, through VPN 

connection

DCU 
(PLC)

DCU 
(PLC)

MFCS 
SCADA

Unicorn 
SCADA

AVEVA 
System 

Platform

MAST/ 
Analytical

* Data was imported into AVEVA Data Hub from back-upsdue to GMP restrictions
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AVEVA Data Hub ςBringingin datafrom
everywhere
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Asset Contextualizationand datavisualization
BioreactorAssets in AVEVA Data HubVisualizationof Live Data from AMBR250 Bioreactor
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Data from NOVAFLEX Analyzer 

Raw Data in Sequential Data Store ςusing 
complex data types

Visualization of data from individual samples



23

Use Data Views to exposedatato anyexternal 
modelingapplications, e.g. SIMCA

Create a Data View whichcontextualizesdata
Fromdifferent sources

ConsumedatathroughREST API of ADH
usingPython modulein SIMCA



ϭ нлно !±9±! DǊƻǳǇ ǇƭŎ ŀƴŘ ƛǘǎ ǎǳōǎƛŘƛŀǊƛŜǎΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ

Determining optimal feeding strategies

Insilicotools for optimization 
of a continuous bioprocess

Chris McCready

Sartorius Corporate Research | Advanced Data Analytics

OCTOBER 23, 2023
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Bioreactor Scaling ςThe Challenge 
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Physical Parameters Versus Metabolic Behaviour

ϭ нлно !±9±! DǊƻǳǇ ǇƭŎ ŀƴŘ ƛǘǎ ǎǳōǎƛŘƛŀǊƛŜǎΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ

Bioreactor 
Specific
ÅTransfer 

recipe 
between 
scales
ÅVerify recipe 

for scale
ÅReproducibilit

y and stability 
of scale and 
ranges
ÅScaling error 

assessment

Hardware Independent

ÅAdjusting process 
parameters and feeds to 
optimize process

ÅConsider during simulation 
how clones behave in 
bigger/ smaller scales

ÅSelecting best cell-lines for 
intensification and robust 
scaling

1. Build scale-up model

2. Optimize scaled-up process

Physical parameters Metabolic behavior
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The Data Set

Data scale: compromises 
three different scales
ÅMicro: Ambr15

ÅMicro+: Ambr250

ÅPilot: 2-2000L

Data scale: compromises 
10 variables
ÅFrom cell counter

ÅFrom metabolite analyzer

Step 1: Investigate raw data for obvious errors or strange behavior
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The Difference Identification Plot

Condense data with PCA
ÅEach process represents one 

batch
ÅEach dot represents all data 

for that batch
ÅThe closer the dots together 

the more similar they are

Key observation
ÅSeparation according to 

scale
ÅMicro+ more scattered 

compared to pilot
ÅNone of the Micro+ runs is 

overlapping with pilot group

Step 2: Assess relative distance between runs
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The Problem Understanding Plot

Use of contribution plot
ÅEach line represents a 

parameter
ÅThe further away from the 

X-Axis the stronger is that 
parameter contributing to 
the before observed 
difference

Key observation
ÅSodium and pCO2 are 

higher in the Micro+ scale.
ÅBoth are used for pH control 

and can point towards 
problems with pH controller 
in small scale 

Step 3: Identify the difference
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Hybrid Cell Culture Model

ϭ нлно !±9±! DǊƻǳǇ [ƛƳƛǘŜŘ ŀƴŘ ƛǘǎ ǎǳōǎƛŘƛŀǊƛŜǎΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ

Combining mechanistic and data driven modeling

Purpose

Å Calibrate a model to predict process operation

Å Determine feeding strategy to optimize product

Opportunity

Å Wet-lab experiments are time consuming

Å Digital simulations to enhance lab results

Process drivers

Å Feeding (perfusion) rate drives cell behaviour

Å Removal of accumulated toxins and inhibitors 

Mechanistic model of cell growth

ML model of productivity (yield)

Perfusion bio-process

Simulation 
model


