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Presenter(s)

9:00 — 9:30 Data Infrastructure and Analytics Petter Moree —
OSlsoft
9:30 - 9:45 Transfer Time
9:45-10:15 Monitoring bioreactor cell culture data in real-time with the Pl System Cassandra Murillo, Anthony DeBiase —
Regeneron
10:15-10:45 Break
10:45 - 11:15 Data Sharing in an OEM Environment Brian Goldinger, Abel Padilla, Christian Jaeger —
Eli Lilly & Process Automation
11:15-11:30 Transfer Time
11:30 — 12:15 Data Sharing in a Contract Manufacturing Environment Brian Goldinger, Abel Padilla, Christian Jaeger —
Eli Lilly & Process Automation
12:15-2:15 LUNCH - Grand Ballroom
2:15 - 2:45 Pharmaceutical Manufacturing Improvement through leverage of Pl Data and Robert Forest, Daniel Wasser —
Analytical Tools Bristol Myers Squibb & Seeq
2:45-3:00 Transfer Time
3:00 - 3:30 The Value of the Novartis EA for the San Carlos Site and Novartis Serge De Grandpre —
Achievements/Goals of the Pl System strategy Novartis
3:30-4:00 Break
4:00 — 4:45 Leveraging the Pl System to Build a Biologics Analytics Tool for Laboratory-Scale Sohan Patel —
Bioreactor Data Bristol Myers Squibb
4:45 - 5:15 Wrap-Up Petter Moree — OSlsoft
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Life Sciences Pl User Group

Join to discuss best practices, white papers, share news, and exchange ideas.
Objectives:
- ldentify Best Practices Members

« Share knowledge and ideas across our industry
» Foster communication with OSlsoft regarding our mdustry needs

This is NOT an avenue for sales presentations or marketing

Want to opt in? Have questions? gv
https://pisquare.osisoft.com/groups/life-sciences ‘  jsirois@osisoft.com Craig Taylor - Chair -0 L)
- « pmoree@osisoft.com Amgen
“® _-.4] - \Visitthe PI Square Booth R
| Myles Sumlin |

Genentech

Sarosh Guzder Shire

-

Or contact jsirois@osisoft.com ‘
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Recap from PUG meeting Monday

Pharma PUG team has 260+ members
*  Monday site visit Shire Hayward, CA
. Presentation regarding MVDA from Hugo Guerra, Shire
«  PUG meeting and workshops related to
— EF visualization
PUG dinner at Ideale
New Chairperson

e
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Multi-Dimensional

Time Ecosystem Corp.

} Communities

Product Life Cycle

Preclinical Early Clinical Development Late Clinical Development

Commercial Generic-Biosimilar Material Equipment (‘ E nter r|
. Philb-ll|
(ALY (Pl vendors vendors terprise
Route Selection / Commercial Second
Process Scale Up . .
Cell Line Manufacturing Generation
Development A pan LCC Sourcing Process

™
o IR
~HEN
NI

! Pharmaceutical

Company

Multiple
sites

Service
Partners

Pre-Formulation Formulation Scale Up
De

velopment Development

Generic Process
New Formulation

Regulatory
Agencies
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Regulatory Trends from a data perspective
CPV and Data Integrity

oy,

Cop,

Data Integrity and

Aun;T ;rRAIL - :
| : Compliance With

If'l
€
Y "85, ‘)J,,, % ’0;,, '

Roadmap for Continued Process Verification
[3] P CGM P
Guidance for Industry

N
]
1
H
i
Quantitative E
Variables !
CcPV [ CPV
PROTOCOL Batch REPORT
T
Events l 5
|

respond to respond to respond to

excursions trends, shifts performance !

I

'

I

i

T Changes [¢--=---------=---=--——-m—d e babn T v
Deviations
Complaints

14 | IFPAC 2015 A. Zilian | 28 Jan 2015 | Continued Process Verification program © 2015 Novartis Pharma AG | Public ) NOVARTIS
PHARMAGEUTICALS
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Process and Product
Development

Assimilation of Data into Knowledge

Knowledge

Management
PD Life Cycle QbD Framework
IR Documentation | Training |
/P;;ss development
’ lifecycle activities
it Qb Lifecycle g Equipment 1 Materials Experimentation _-Data & Analysis _-
design space milestones ﬁ
[ o e e e e
I “In Pharmaceutical Development, knowledge not only :
/ ' ’ Foundational : defines our product - it is our product.” i
Analytical tools o .
" mlethod . QA KI\W'“‘C ‘management KJ oskoft. USERS CONFERENCE 2016 © Copyright 2016 Shire Pharmaceuticals @ Copyright 2016
e | risk assessment and management Process
WOO&SS‘MWG' udmology strategy characterization |CH Qg
raw material management
\ statistical design and analysis

Process
validation
_and filing_

Process
control

CONTROL
STRATEGY

Routine manufacturing
and process monitoring

% Product
characterization

frends in Blotechnology Research &
Pre-Clinical

Product

Process
Design

Regulatory S Commercial
Design Filing Mfg.
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New Technology
Single Use

Faster Higher
reduction production flexibility

No cross- Reduced water Reduced energy
contamination consumption consumption
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Technology
Continuous Manufacturing

Continuous Knowledge Accrual Paradigm
B opc

The same platform technology used at all scales....... :nau il -f(x)

Write set points to Calculate new
Target C°""°| systems control system controller set points
control the process

So What is the Method for Control?

Your selected ‘I ]
instruments
|=_ e |
Y Tt
: Real time prediction

=

Development & Clinical ICH Commercial Launch & Comm’ |
Process »  Supply »  Stability » Registration Production

Understanding ~~  ‘Batches’ 4 ‘Batches’ 7-'/ Batches 4 Batches g
— 7 e —

Feeders

S o

HSWG Wet

Granule N\ fia Granulatlon
Conditioning | U

4 . Material
@w WORLDWIDE RESEARCH & DEVELOPMENT Continuous Direct Consigma™ WG [[/SSNm

PharmaTherapeutics Pharmaceutical Sciences Compression
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Variables ———M > Scores DModX

Advanced Control g
Data Driven control using MPC i /

Now - - - >

Abstract

Predictive monitering is a key feature of biopharmaceutical manufacturing; making predictions about the key process
end points such as process performance indicators or quality attributes using a process model offers the unique
advantages of process improvement and optimisation, and helps give insights into variability. However, whilst model-
predictive monitoring is advantageous, it is also desirable to apply model predictions for closed loop control of
biclogics manufacturing using various process analytical technology (PAT) tools. We summarise some of our
experiences with predictive monitoring, closed loop control using in situ Raman spectroscopy and state-space methods
for model predictive control of cell culture bioreactors.

Engineering Conferences International

ECI Digital Archives

Cell Culture Engineering XV Proceedings

an\
spings 103016 ® Challenge
Agent-based model predictive framework to Transition occurs between
control cell culture bioreactors Fermentation Diacetyl Rest ~Maturaton  Emptying infrequent manual measurements

Elif Bayrak

Amgen,shayrak@amgensom

Tony Wang

Amgen 1 g
v‘ ’

Myra Coufai

Amgen

Al Cinar g
[eeT——— Transition
Cenk Undey

Amgen

Ps[1]

Too late

Apparent Degree of Fermentation

. : : Ready to 31
Filling Free Rise Cooling Y Empty M
Transfer - ) .
= Can this be predicted?
Follow this and additional works at: http://dc engeonfintl org/cellculture_xv o
€ Part of the Biomedical Engineering and B Commaons =7
'46296480977136
et Cesn ok e
T R, Toy Wi M o, G s . : T T T T T
Tranort  CAC e agecenng XV, Fben Ko : e
University Eds, ECI Series, (2016). hatp:// de e_aw/112 10 20 30 40 50 60 70
e Time (hours)
Enpreming XV - "
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Outsourcing

CMO/CDMO and critical materials

The Numbers Game

> > 200 Individual Product Families
» > 2000 SKUs

» >18000 Raw Material SKUs

> 29 Internal Sites

> 130 External Sites

>0 Products Made all Internally

N = = W
480 588

# of Partners 108

# of Sites 130 614 744

# of SKUs 2000 18,000 20,000
Janssen )'

Data Integrity Lifecycle

* what controls do
YOU have over
your suppliers re:
CcGXP data
creation,
collection, etc.?

© 2016 Cerulean Associates LLC

Processing
Manipulation

* what controls do
YOU have over
your suppliers re:
cGXP data
processing,
editing, review,
manipulation,
etc.?

Semi-Active
Storage

(or transmittal)

* what controls do
YOU have over
your suppliers re:
cGXP data
transmittal, data
stored “live” on
suppliers’
networks, etc.?

Long-Term
Archival

* what controls do
YOU have over
your suppliers re:
CcGXP data they
have archived for
the long-term on
your behalf?

What controls do YOU have over your data at or from your suppliers so that FDA and YOU can rely on your data?

#OSlsoftuC
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Analytics

What is your
desired outcome?

What do you Where is

want to do?

Describe a
current
state

Regulatory
Reporting

Optimized
Operating
Conditions

Daily Profit
Assessment

Diagnose

a problem

Process
Efficiency

Predict an
Event

Predictive
Quality

Report a
completed
batch

Fleet-Wide
Analysis

USERS CONFERENCE 2017

your data?

What type of data
do you need?

How do you make the
data decision-ready?

How do you
consume the data?

Capture Summarized
@ Reports
Detail
Contextualrze etailed
Descriptive
Model . .
Visualization
Diagnostic
Calculate
Reactive
Notification
Comblne otifications
Proactive
Correlate :
Assisted
Maintenance Automations
Unattended

0O O @ eosisoft

Apply
Algorithms

#OSlsoftuC
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Data supported business

NWFACTURIy o
5 <

(9 A
9 )
”‘Isrsm oo™

Knowledge ~Analytics Operational Exc. Compliance
Process Understanding Site to site comparison Trouble Shooting . g
3 Real time release testing (RTRt)
Scale up/down CAPA Trending Batch release
Tech transfer De-bottlenecking Out of Specification Investigation CPV/OPVY
Material influence Predict Quality attributes RIS e Annual Product and Quality Reviews

: Capacity End process 3
Risk Assessment E doT — Reporting & RBE
Calibration prediction/determination Quality by Design

CPP, CMA, CQA . Real-time control (APC) Optimization
Golden batch analysis Golden Batch analysis Process Analytical Technology
Time-to-market Scale up/down Early Fault detection
CDMO Supply Chain Management Asset Health

Pharma becomes data and analytics driven
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Analytics in the Life Sciences market

Process Engineer

Analyze Process
Behavior

Monitor Equipment
Performance

Material characteristics
Operator

Analyze Process
Behavior

Monitor Equipment
Performance

Bridge DCS Gaps

Product Development

Process scale up/down

%' Analytical Development

ﬁ Experimentation
Design Space

MS&T and PAT Teams

[
Quality Assurance

d

Management

o
< %
i e
Model building - %
Predictive analytics — s
Review Batch Report Pro pr T
Trouble shooting , Syps ~
CPV enablement o« o 0% . :&*
< % b
Review Batch Report - C? doge
by Exception Q - ;e . .
Analyze Batch Quality 2 . W | &, J;’b_'_o..’.
Verify Room Conditions X c o f5 g
Parametrical Release 9 ";f:*‘f -
S o R e .- e
‘ - > l' ‘;'- =
Review KPls W - ¥¥, e e

Establishment of regulatoryinitigtives ' % =

See Multiple Sites RS - - -
- - .‘; ”

#OSlsoftuC
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Story

Product
High Revenue Product
Extended release, drug given
every XXt day

Challenge
All batches are not meeting
release criteria — use test
Release criteria known after

Global Market
Extended therapeutically
application

30 days!
Number of non conforming
batches increases in time

é 5 ._:’aa’kmax) Toxic level
']3 Bl . ~...-MSC
S m e 'I ‘l - - ,\ 5 £ Zero-order
Pro = ¢ controlled
Raw w — e <§‘ g 3 release
materials \ E =
I e 3 MEC
Final | g| | \_/._Vauey
@ orodias. | ? | I‘ I I (C.omin)\ subtherapeutic level
Intermediate ‘ *<Multiple dosing of Sustained release
‘conv en (Ion | dosage
products ‘ ; form™ ~~en___ Single dose of a
-------------------- tional tablet/capsule
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The processes

Process
Biotech
Chemical
Pharmaceutical

Poor infrastructure
Paper driven
records
IFiX
historians
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Analytics

Stakeholders, managers, experts
‘it is due to hygroscopic
material”

‘particle size distribution”

‘impurities”
“molecular weight”
“Reaction time”

» , . Hierarchical Batch PLS models with time resolved
Starting materials

process data as X and QC/CQA testas Y

X(t)

y

Investment Xo
Paper to digital — 2 month, 3

0
I
[
p e rSO n S Raw material I
Historian alignment — 2 month atibutes i
1 PhD. }

Data preparation almost took

Product
properties
CQA

.______i______

10 month | ee——re——
Modelling took 1-2 days! i
i
Focus DOE l Focus MVDA
Identify X, i Signature X(t)
fix) =y H fooXM) =y
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Data Wrangling

100%
907 Preparation
80%
70%
60%
50%
40%

Analysis

. Action

Data cleansing and preparation tasks can take
50-80% of the development time and cost

30%

20%

10%

0%

https://hbr.org/2014/04/the-sexiest-job-of-the-21st-century-is-tedious-and-that-needs-to-change/
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Analytics

&
Hierarchical Batch modelling (PLS) combining all process EY%[®:\

trajectories, IPC and initial conditions as X, CQAas Y emks
Batch Process data Process data IPC data CQA(Y)
E:)?(;\)dltlons Chemical (X1) Biotech (X2) (X3)

Both actuators, Multiple phases Long
mesurments and Variating batch length inhomogenious

Calculated parameters sampling interval
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Result — Data driven decision for release

CQA variation correlated to chemical process LSL [ usL
Better control using batch trajectories enabled less variation in CQA

New control strategy developed based on Design Space

Distributed islands of operations, centralized analytics Before and Afer

Histogram
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Knowledge Management

A Figure |: The Long Tail of Knowledge Based on Human Interaction with Information
. Residing Among Muitiple Locations Unknown to the User
Joining of ;
Wholes []
bt _
g = Cutoff point at which:
(W) E OKM stops curating knowledge
a OIT stops making knowledge accessible
© O People stop classifying knowledge into defied
Formation of Top of te o systems of record & taxonomies
. O Users cant access collective knowledge, or
aWhole KnOWIEdge knowledge iceberg. donf know such knowledge or expertise exists.
Easy access Hu
limited reach.
Pepular content and
knowledge only.
Connection
of Parts : o 1 T Knowledge needed = full Spectrum------------===-=-======---=- >
Bottom of the knowledge iceben
DiEult fo access but broad reack
Contextually relevant, infricate knowledg
Gathering 80% of knowledge
of Parts
U nderstanding Accessible, pushed Hard to reach, pulled
e — ’ More generic, top-down More speci®, crowd-sourced,
Solves < 80% - common problems Solves > 20% - higher value problems
Researching Absorbing Doing Interacting Reflecting (Source: Coveo)
I Source: Russ Ackoff “From Data to Wisdom”, Journal of Applied Systems Analysis, Volume 16, 1989 p 3-9. I
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Asset
=N | cpuiory |

B
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Story
"""""‘“—'—“r

QbD

Challenge
All batches are not meeting
release criteria
Release criteria known after
30 days

Risk assessment to identify the

CQAs and how these are

related to CPPs and CMAs

would lead to:

v' Design Space — a
relationship between

Number of non confirming
batches increases in time

process and material to
WSV & | quality
W recses I \ — - v' Enables a control strategy to
® Wikimediete bt meet specs and economical
S | benefits
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The processes ' Data Integrity
‘ Data Integrity are those elements

that give the data its trustworthiness

» Reliability: Completeness and
Accuracy

« Authenticity: It is what it claims to
be

* Reviewability: It can be
reviewed, analyzed and
interpreted with its full meaning

and context
| Applicable for
' 1. Research & Development
. Including CDMO
Cou ntr)1 2. Clinical Trials
| 3. Manufacturing & Testing
. . Including CMO and CMA
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Analytics —
PAT ”

Benefits & Business Drivers
» Better process control / Lower

process variability

Hierarchical Batch modelling (PLS) com

trajectories, IPC and initial conditions as

Batch Process data Pro
conditions Chemical (X1) Biol « Reduce number of OOS and
(X0) ) batch failures
] * Process improvement
|' * Increase of yield, throughput &
Timey ———» — quality
« Efficient and lean QC testing
/ * Replacement by faster
analytical technologies (on-line
PAT tools)

* Realtime release (RTRt)
* Prerequisite for continuous

K
N l I
Both actuators, Multiple p manufacturing
mesurments and Variating b%
Calculated parameters sampling interval

setpoints
O O @ @osisoft  #0SIsoftUC  © Copyright 2017 OSisoft, LLC
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Importance of process data in biopharmaceutical

Insulins

. LMW Heparins .

Growth Factors Cytokines
Monoclonal
Antibodies

Dominant Metric e Coagulation
ErA LU - Factors _

Analytical Certainty

Viral Vectors

Analytics and
Process

) Molecular Complexity '

Aouspuada( oi10adg ss800.d

Vaccines
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—

Result — Data driven decision fo™welrasa o wovaaaniin

—3 CPV/OPV

i) WL L An ongoing program for collecting

B ﬁ G “UF and analyzing product and process
d = B data that relate to product quality
NI R

» Procedures for data collection
and trending

« Data collected should verify that
the quality attributes meet specs

« Intra-batch and inter-batch
variation

« Data should be collected to
evaluate process stability and

CQA variation correlated to chemical process capability N
Better control using batch trajectories enabled less * Data should be statistically
New control strategy developed based on Design Sy trended
Distributed islands of operations, centralized analyti
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Result — Data driven decision fog™el=asa qiweanna,
- ASSet Health

Sl 1 | | Optimizing asset health, minimizing
R I asset failures and understanding
optimal maintenance programs are
critical to reducing operation costs.
Going from calendar based to
situation based to condition based
maintenance is becoming common
in the process industry. Several
companies also adopt Predictive or
Prescriptive Maintenance.

CQA variation correlated to chemical process

Better control using batch trajectories enabled less =R RUUEIR AR ReNe IR CY sV ETellle
New control strategy developed based on Design S;aSEEIRIEIGIENESE A BT
Distributed islands of operations, centralized analyti
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Result — Data driven decision fo ™ elrasa wiwevcaaanina,
KPI

Key Performance Indicators are common tools
to track success and status of an organization,
process or system.

Common KPI's in Pharma Manufacturing are:

* OEE, generated of Productivity, Availability and
Quality

* Cycle Time

* NC or OOS — Non Conformity or Out Of
Specification batches/lots

* Yield

Trending of KPIs gives insight in performance

and can highlight problems. It is often valuable
to be able to drill down into the elements
building a KPI to allow corrective actions

CQA variation correlated to chemical process

Better control using batch trajectories enabled less
New control strategy developed based on Design Sy
Distributed islands of operations, centralized analyti

@ osisot. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © copyright 2017 osisoft, LLc 30



CPV is about understanding variation and the ability to
demonstrate and use that knowledge

A successful validation program depends upon
information and knowledge from product and
process development. This knowledge and
understanding is the basis for establishing an
approach to control that is appropriate for the
manufacturing process.

Manufacturers should:

1. detect the presence and degree of
variation

2. understand the sources of variation

3. understand the impact of variation on
the process and ultimately on product
attributes

4. control the variation in a manner
commensurate with the risk it
represents to the process and product
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Common CPV requirements s —

- Data Management e 2
— Data Integrity and Data Quality e [
— Fast and Secure access to data on demand ) '(‘:Q'/; Data with Cok
— Data search and analytics capabilities e
— CMO data access ol it
« Statistical and analytical - e
— Contextualization of batch data ;"‘ : '-’1 it
_ Flexibility of statistical tools LA ol AN B

— Interactivity of visualizations and plots
 Processes improvements

— Storing data assessments and investigations

— CAPA and continuous improvements

— Non conformity documentations and follow ups

-— CPP Data using MVDA
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Pl Analytics vs. Batch Interfaces

Display: Click Save lcon* BatchDemo_HCL2_LCL2_wmurdock2

Gearbox Temperature (°C) X CIP SUPPLY TEMPERATURE (°C) X

Batch Interfaces — Event Frame

PI'Analytics — Simple Event Frames Hierarchy Matching Batch Events

L L L
05h 15h 20h

® GEO012017-02-22 09:02:16

+  UP_CIPSKID_GHEMCIP_LINE:1_HCL2

* _02-:
GE012017-02-21 21:51:01 UP_CIPSKID_CHEMCIP_LINE:1_LCL2

B GE012017-02-21 17:23:15 =5 UP_CIPSKID_CHEMCIP_LINE:1 (OSIsofl201591113913)

A GE012017-02-20 17:46:16 + OP_CIPSKID_LINERINSE:1

+

I + OP_CIPSKID_RINSE:1
I ———
¥ _GE012017-02-20 06:08:16 + OP_CIPSKID_WASH:1
I

+ OP_CIPSKID_WASH:2
O GEO012017-02-17 16:16:16

N + OP_CIPSKID_RINSE:2
& GEO012017-02-17 09:11:16 + OP_CIPSKID_FINALRINSE:1
N
1 GEO1 2017-02-12 00:36:46 = A UP_CIPSKID_CHEMCIP_LINE:1 (OSlsoft_ 201591111631)
|
+ OP_CIPSKID_LINERINSE:1
L |
A GE012017-02-11 14:56:30 3 (3 (IS D) ()
— R ———

V GE012017-02-1102:01:01 + OP_CIPSKID_WASH:1

+ OP_CIPSKID_WASH:2
I
¥ GE012017-02-09 18:36:15 + OP_CIPSKID_RINSE2
EE——
+ OP_CIPSKID_FINALRINSE:1

+ ¥ UP_CIPSKID_CHEMCIF_LINE:1 (OSlsoft_2015873586]
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Event Frames Roadmap — moving forward to 2017-2018

o— 2016 —

2017

o—— 2018 —

2H

EVENT DETAILS
AND ANALYSIS

Pl Coresight 2016 R2

* Advanced Event search

* Event Details and
Analysis

1H

PINNED EVENTS and
REPORTING

Pl Vision 2017
* Pinned Events
» Events Table (CTP)

RtReports 4.0 - Beta

» Existing reports with
Event Frames support

* Client browser printing

EMEA UC (Berlin)

h —

UC2017 (SF)

@ osisoft. USERS CONFERENCE 2017

2H

REPORTING and
AGGREGATION

RtReports 4.0 — Release

Pl System Connector
* Event Frame
Replication

RtReports 4.1 — Beta
* AF Attribute

—*-

EMEA UC (London)

0O O @ eosisoft

#OSlsoftuUC

1H

REPORTING

Pl Vision 2018
Enhanced Event
Comparison Experience

RtReports 4.1 — Release

UC2018 (SF)
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We want to hear from you!

Chris Nelson Dashboards

CNelson@osisoft.com
Director, Visualization Products
OSlsoft Golden

Batch

Alicia Coppock
acoppock@osisoft.com

Product Manager, Visualization Products
OSilsoft

https://feedback.osisoft.com/
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Contact Information

Petter Moree
pmoree@osisoft.com
+46736997999
Industry Principal
OSlsoft, LLC
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: .‘ AE)p'S‘(orE
» View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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Xk Danke |
e Merci Gracias
x Thank You
@- HOmeES
4 CI'I&]CI/I@O Obrigado
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