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Use Pl system and SIMCA online to build a

Real-time Multivariate monitoring System
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Prometheus project
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Pharmaceutical

PHARMACEUTICAL COMPANIES OF
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PHARMACEUTICAL COMPANIES OF

Johmsonafolumon
Janssen In The World

S
janssen f

At Janssen we work globally on the
health of everyone

5,000 + 37,000 top10

researchers employees fastest growing
at various R&D centers on a global scale pharmaceutical company

5 &

15 6.9

new products billion USD billion USD
launched since 2009 global turnover R&D investments in 2016
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Janssen Biologics — The Netherlands

> Cardiovascular
» Immunological disorder

> Cancer

14

We produce products that improve the quality
of life of our patients, now and in the future 99
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“We deliver high quality products
fast and reliable,
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PI system Architecture Overview
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Vision: Optimizing Global Deployment of PI system

Integrated Data Management
%
Continued one Pl s
P rocess - One reliabie source of inteyrated data, available anywhere, anytime, to anyone
Verification Standardise Enable Implement
(CQA'S =% :
and CPP’s) N | Real time
jisc Site’ ? \PDMS Site Process
Efficiency ] Visualisation
(Batch Ar ’ -
Reporting & - Realtime
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ata Capture) to add signiiiwusiness Value analytics
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CUSTOMER COMPLIANCE
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Business Challenges

| need to approve and
release these batches
faster and more
efficiently

I need visibility on all my
processes in real time
and | need it centrally at
my desk!

Plant
Manager

] OSlsoft.
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need to analyze a
this process data for
cycle time and
performance. Where
do | start?

Maintenance
Technician

| need visibility on
energy usage! 150

Electrical meters, that a

lot of data gathering!
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Business Challenges

| need to analyze all this

process data for cycle time
and performance. Where

do | start?

| need visibility on all my
processes in real time and

| need it centrally at my
desk!
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General process flow of Monoclonal antibody production

Final testing

4

Fermentation

Direct
Product
Capture
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General process flow of Monoclonal antibody production

Fermentation

>50 parameters online
>15 parameters offline
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Current way of process monitoring
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Current way of process monitoring

1100 7.4

» Useful but manually and limited!

Y. % .« . . » Absence of correlation between variables ]
» Dependent on experience of engineers TR
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Multivariate Data Analysis

... sSimply means “the analysis of multiple variables at a time”

Get value out of data .

2 & 45 5

Fil v n
SHSHIN Gt Siy (BRSNS 0N )

Through MVA, we can create a "summarized”
parameter summarizing all variables that can
be monitored in real time.
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MVA with PI data and SIMCA-online:

t[1] - Dev batches real time

Commmmm—— v Simple, intuitive run chart

v Easily drill down to relevant information just
in a few clicks

| v' Overview of all variables, taking into account
the correlation between them

0 H 10 135 20 3 35 40 45 50 55
Smooth culture gay (smoothed and shifted)

pH - Dev batches real time

M7, PLS with DO and 891447 -further trimmin: g and removed extra bad batches

Scores Contribution M7 - Dev batches real time
873026_2017-06-07 09:56:10:21.5995 - Average:21.5995

T T T T T T T T T T T T
0 5 0 15 2 5 30 3 4 45 50 55
Smooth culture day (smoothed and shifted)
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Examples on useful MVA signals: Online pH probe drifting

Warning signal: multivariate

(summary) parameter is outside 3SD
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Examples on useful MVA signals: Online pH probe drifting

i Warning signal: multivariate
(summary) parameter is outside 3SD

N NP
N

Signal related to low pH, high O2 flow...
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Smoath Culture Day (smoothed and shifted)
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Examples on useful MVA signals: Online pH probe drifting

pH - Spider083

Online

Leading online pH probe was drifting,
back up and offline pH were normal

Signal related to low pH, high O2 flow...
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Examples on useful MVA signals: Online pH probe drifting

pH - Spider083

Online

Leading online pH probe was drifting,

back up and offline pH were normal
- operator was contacted to adjust
and switch probe.

pH - Spider083

Non- value added timemon communication and
extra offline pH sampling could be avoided by
adjusting the probe earlier.
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Examples on useful MVA signals: Contamination early detection

BRX 500L contamination: pH dropped and DO increased quickly.
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Examples on useful MVA signals: Contamination early detection

Oni ider065 10 min

1hour interval

10 mins interval

Warning 2 hrs before
pH dropped to lower
specification limit
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Examples on useful MVA signals: Contamination early detection

Oni ider065 10 min

10 mins interval

1hour interval
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Deployment of SIMCA-online at Janssen Globally
(Prometheus)
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Deployment of SIMCA-online at Janssen Globally

cccccc

4

+ unique odelsl:,ﬂﬂ./M il
including forecastin 1.5 million+ S:W?dd
imization models, slated for SInCe program starte

‘completion by the end of 2019

Global training and standards
created to support rapid
deployment
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RTMVA path forward s

Advanced
feedback
control

End to
End (incl.
raw
materials)

Upstream +
Downstream

2018
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How was PI - SIMCA online server set up?

SIMCA OFFLINE
Model Development

online

e
) A < SCADA REZEENES

! \ Historian PIMs /

offline variables

PIBaGen

Asset Framework SIGA ONLINE

(Client)

Scientist
Engineer
Team lead
Operator
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Challenges

Complicated genealogy of the
perfusion process

SAP ] Material Media SAP
Preparation Elims
BR/MES h ﬁ ‘ Sl : mm) MBR/MES
. -. Local DBs

Media
Matenal Preparation ‘b‘i \

EEEERRR AR R L L L LLL L L L \

EPrecuIture > Seed RX
' 4-»

e

Local DBs

Multiple IT systems
used for data storage
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Sartorius at a glance

[

320  45% 23%
Americas EMEA  Asia| Pacific

o Employees Divisions

CAGR Founded Sales

15% 1870 €1.4 billion
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Sartorius Stedim Data Analytics

= Founded in 1987 by Professors Svante Wold and Rolf Carlson
« Acquired by Sartorius in 2017

* Product Portfolio - Umetrics™ Suite of Data Analytics Solutions

5@ .:.?Osm
4

= Patented Technology

Enabling our customers to see
what others don't
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Umetrics™ Suite of Data Analytics Solutions

OSlsoft.

s PIWorld sarceLona 2018

active dashboard

Interactive

performance
control advisor insight

Avoid problems Get it nght from
before they anse the start

Umetrics Suite

Assure Making everyday
manufacturing data decisions
sSuUccess efficient

easy analytics

S

- @_ -
simca®-online Tum data into

growth

simca®

#PIWorld
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Deployment: SIMCA-online

a00ra

Manufacturing
‘ Process Execution System
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(Server)

Internal SIMCA
Database Model USP
SIMCA-online

(Client)
SIMCA-online Server

Data from
Process Database Model

Manager

Data t
History
i DEIEERS Data toffrom

Manager Solliie

Data Data Server communication

Batch Database
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What can SIMCA®-online do on top of OSI Pl AF

= Monitoring of “Golden batch” [Besssmmas = o
« Forecasts of “what will happen” ] m.—ﬂ* =
= Stable production advisor - [ : ='
= Process improvements é@—-——.—.-- -
= Soft sensor of final product quality N/ ___mi:
= Root cause investigation | . "
= Ahead of time fault investigations t
(@ osi-.

OSlsoft.
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Umetrics® Suite roadmaps

Customers

|

Scientific roadmap Techmcal roadmap

New Apps and Products roadmap

0OSlsoft.
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Janssen challenge
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Material Preparation “
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Recurrence of batches and phases

= Batch processed in same phase more than once
— Failure to meet quality/reworks
— Processing failure

= Batch divided into separately processed sub-batches
— Complex genealogy

o BN

Unit
3

1

=] - [E )

Unit
3

— Usit 2 Sue-baich 2 v
m

Unit
1
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. e N A AR
Customer challenges addressed

= Recurring phases in upstream and
downstream processing

—

= Ability to combine all data for the batch
— CPV
— Quality/output prediction
— Comparing unit performance

Unitl,Phase 1 Unit?-phaseltl Unit?:phaselt? Unit? :phaseltd Unit? -phaseltd Unit3, Phasel

0OSlsoft.
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Data Structure requirements

OSlsoft.
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Batch 1

Phase 1 and phase 2

Hierarchy: Batch, phase, phase iteration

Phase 3

Phase 4

Batch 1

Phase 1:Ifer 1
Phase 1:Iter2

Phase 2:Iter 1

Phase 2:Iter2

Phase 3

Phase 4

Batch 2

Phase 1:Iter 1

Phase 1:Iter2
Phase 2:Iter 1
Phase 2:Iter2

Phase 3

Phase 4
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Batch phase iterations in SIMCA-online

- &8
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4 Active

Start: 2018-09-12 15:01:50
Stop: active

4 BatchPred2 2018-09-12 15:01:50 .

p1

p2

p3

M4, Scores + Endpo...

MS, Raw: First + Ave...

M6, Statistics + End...

M7, Scores + Raw +...

M8, P2 (scores+raw...

M9, BC + P2 (scores...

BC

Start: 2018-09-12 14:59:30
Stop: active

4 BatchPred1_2018-09-12 14:59:30 I

p1

p2

p3

M4, Scores + Endpo...

MS, Raw: First + Ave...

M6, Statistics + End...

M7, Scores + Raw +

M8, P2 (scores+raw.

M9, BC + P2 (scores...

BC

4 Recent
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J anssen f PHARMACEUTICAL COMPANIES OF

Lack the overview of process Combine Pl and SIMCA-online t Early warning of process
variables, leading to undesireable enhance early process fault excursions results in less
number of process deviations detection process deviations

* pH drifting  Employed at multiple sites « RT-MVA s an intuitive monitoring

Modelled by process scientists tool
« >1.5 millions saved across sites
since the program started

* Bioreactor contamination

Utilized by engineers

On-going pilot at manufacturing
operations

OSlsoft.
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