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Pharma companies are heavily investing in RnD, as a
response to Biosimilar threats

Amyloidosis Sickle cell disease RSV infections
$5,828M $4,276M $2,850M

Alzheimer's disease Amyotrophic
$14,321M lateral sclerosis
(ALS)
$3,802M
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$1,819M uricaemia
/Gout
$1,505M
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Crohn's disease
$2,953M

Squamous cell
Chronic kidney =~ Cushing's

disease (CKD) syndrome
$1,772M $1,525M

Myelodysplastic carcinoma
syndrome (MDS) $2,401M Mastocytosis
$3,272M $1,517M
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New therapies require to equip manufacturing plants with innovative
technologies and A.l.

Robotics in DS and DP

. Automate production and
Al supported Supply Chain quality control with
Optimising logistics and robotics.

........

reducing waste with Computer (M
Vision. i u jﬁﬁﬁ

@ Virtual trainings and simulations

Connected operators
Operators receive real-

@ time alerts about the
process, enabling to
prevent deviations and to
improve output.

Train staff on instruments and poe
processes with Virtual Reality. '

— 2 ' aPredictive Track and
: 2, Trending

Single Use Technologies
In the biopharma ' Wy

LZ?E;:K; silgfger_:se ' Evaluating and predicting
giesare e ; > OOS, 00T events on CPPS,

disposable products
which are intended for non-FPPs and KPIs
continuously.

one-time use.

- 3 ’ @ Factory App-store
<> ' Suite of easy-to-use

applications to support
with standard work
instructions availability,

Digital Maintenance
Prevent machine breakdown,
and ensures continuous

operations using Computer .
. . . remote assistance, process
Vision algorithms on Log files. .
alerting.

-
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One major challenge is to ensure product quality and avoid deviations
of the manufacturing process

Business impact

= gm + Large time and resource invest
Deviations o to find Root Cause
Manufacturing process detailed M\W @
in SOPs. ﬂ' ‘ } .j' + Shift of production to other sites
5o R e .
e if \

Deviation of the process, poses a * Recall of products and additional

e g 'I |{
risk to product quality and ' 2 '61'1 4 J waste
patient safety. ® » . x *Q‘L 4 =z

Minimizing deviations is top . | . L Y S
priority to any Big Pharma < - : =
company.

Root Cause Analysis

+ Method to investigate the “root
cause” of the deviation

Failure to comply, can risk the
Right to Operate.

« Main intention is to fix it and
prevent re-occurrence

==
aCCe nt u I'e + Carried out by the operator or

> other Subject Matter Experts






Common RCA methods: lean problem solving to

rule out probable causes

Mostly a manual effort, involving little quantitative data analysis

Fishbone

Main observation is the
head, potential causes are
bones. Discuss each bone
and rule out if not probable.

5 Whys

Take a probable cause, ask
5 times the question “Why”
until you can rule it out.

Check sheets

Specific list of checks to
understand if the process
has been followed or not.

Pareto Charts

Involves data analysis to plot
observations against
frequency to identify most
likely cause.

O

Expert meetings

Deep dives into problems

A3 problem solving

Structured problem solving
approach that can combine with relevant experts to
several methods. identify root cause.

\ 4

e e
A4 A4

Limitations

@ Unidentified root
cause
@ Time consuming
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An example: contamination in the upstream cell
culture fermentation process

Cell Culture eactor Train LJ
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> Copyright © 2020 Accenture. All rights reserved. 9



Data-driven RCA
approach and its -
benefits =




Several data-centric approaches can be applied
before and after a deviation occurs.

Clustering of deviations

Real time process control Understand root cause by
Adjust pr:ocess pararr.leters applying NLP and clustering.
automatically to avoid

deviations.

Advanced Analytics

Deviati dicti Non-linear algorithms to
Ue.\ll.latlon pre |ct|;)n infer combination of

ti |se.process an . hidden causes.
material data, to predict a

deviation in advance.
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Several data-centric approaches can be applied
before and after a deviation occurs.

e Clustering of deviations
Real time process control: nderstandfoot cause by
Adjust process parameters a g and clustering.
automatically to avoid
deviations.

Advanced Analytics

Deviati dicti Non-linear algorithms to
Ue.\ll.latlon pre |ct|(;)n infer combination of

ti |se.process an . hidden causes.
material data, to predict a

deviation in advance.
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Clustering of deviations on historic data to
investigate patterns of causes, departments and
locations

Visualise in a dashboard

A  Seed train,
step 1
ETL Clustering Auto-Labelling
‘ Python NLTK ‘ Hierarchical clustering ‘ NLP to extract most

tokenize, to identify deviations common cause and ‘
Veeva standardize, that are similar to each label the cluster
Contains structured clean other and optimise Chromatography
and unstructured data clusters.
- Metadata product,

date, staff GMP Computer System

- Text about analysis Validation
- Text about cause - Risk assessment
- Text about actions - Automated unit testing

- User acceptance and
functional tests

- Documentation
> Data AUd |t tra || Copyright © 2020 Accenture. All rights reserved. 13



Dashboard to investigate Root Causes used on a
daily basis to reduce deviations overall

Clustering of Minor deviations based

Frequency and statistics of deviations on Deviation title

Cluster plot

Investigationen von allen Vorkommnissen (Quallitatskontrolle)
Human-error

Select Upper Limit 2. Time Interval

20

cluster

Dim1 (73%) Materials
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Scaling Al use cases
More than just technology



Scaling digital and Al use cases is not easy

100% ¢ :
GLOBAL PANEL DIGITAL OPERATIONS
AVERAGE:MATURITY

Despite all the .

possibilities, our
oving to scale is not jus
research shows that ot cachmolosy s bout

the entire operating model

many Of the |eadil‘lg I S 4 with tthnoIogy used only
manufaCturi ng where it matters.
companies find
themselves in a pilot 2%
paralysis.

0% — L)

Not Started POC Pilot Scale-up Fully

Phase Deployed

Source: Accenture Industry X Mastery Global Report. Base: All Respondents (n=600)
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Common causes on why most companies are stuck in pilot paralysis

Key factors limiting Pharmaceutical companies to scale digital capabilities

O

Change
Management

Insufficent org
anizational
change
management
not enabling
adoption and
lack of top-
level executive
support.

Lack of Solid
Business
Case

Lack

of comprehens
ive business
cases with
costs, benefits,
and measures
of success.

-

/7

%

Insufficient
resources

Availability of
experts to
scale (at site)
is not
sufficiently
prioritized or in
place making it
hard to scale

A A
-':'ilil.J—"-

HA9)E

Technology
Focus

Pilots are
focused on
implementing a
particular
technology, as
opposed to
resolving a
specific
problem.

7

No Path from
Pilot to Scale

Lack of
concrete path
from pilot to
scale under-
estimating the
required
governance &
roadmap.

‘0
]

:

e e sk o

Legacy IT/OT
Landscape

IT/OT
landscape is
difficult for
digital
implementation
due to legacy
equipment,
PLCs, etc.

a
ara

Limited global
governance

Pilots often led
by IT with
limited global
coordinate &
plan balancing
resources and
capacities .

o
1Y

functional
collaboration

Not sufficient
meaningful
decision-
making, not
reacting on short
term change.
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To industrialize A.l. use cases from a technological point is also
challenging

Custom code created

Facilitation of change pipeline for outputs Automated model Automatic rollout
management process (excel, interactive testing (Unit, from development
dashboard,...) validation and to production
performance test) environment
Automatic data Usage of cloud tools
ingestion & provided by Azure, Best Practice
validation AWS, Google Cloud
Platform, etc.
Automated model alerts

to continuously monitor
model health

Minimum CICD (Continuous
Viable Product Modularized code that Integration
allows fast integration of Continuous
new features and use Development) pipeline
cases
Full cloud pipeline
Documentation to which allows a good
reproduce/adapt the logging of the runs,
models model changes,
to a slightly different use results, datasets, etc.

case and plant

Industrialization &
scaling
of Data Science
Projects

> Copyright © 2020 Accenture. All rights reserved. 18



How to accelerate value and user adoption?

Change management

Crucial to actively work on
user adoption, have change
agents, and promote the
solutions.

The implemented solutions
need to be cost effective as
well, to create a cost saving
foundation for further
expansion.

Data and Domain Expertise

Having data scientists and
engineers with actual
domain expertise (e.g.
Manufacturing) helps
enormously to speed up the
process.

Organization mindset

Having the entire
organization work on data
standards and employ a
data mindset is essential.
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Transformative patient outcomes.
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Real impact is

But it requires to look
technology. g .
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Pharma companies are reinventing themselves, as a
response to Biosimilar threats

New modalities in RnD:

« Top 10 invested $157 billion CHF in
2022

* New molecular entities
registrations tripled in the last
decade

Factory of the future: Robust
and agile manufacturing

Low volume production

Data, Digital and Al

Al across all parts in
Pharma

More adaptable operations

Right first time and real time
batch release

Business processes
digitalised

Replacing legacy systems
with modern data platform Training workforce to adopt

new digital solutions

SOPs and business processes
adapted

Teams more self-empowered
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Pilot

but adoption, value’
and data not.

Scale . chieved Maturity

in Pilot vs Scaled

Data 30%

Technology
Adoption KA

Value E['JVA

0% 20% 40% 60% 80%

100%
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An example: contamination in the upstream cell
culture fermentation process

The cells are dying.

1.

Why? The cell culture didn’t survive the
process conditions.

- Why? Temperature was too high.
- Why? It was adjusted to work with the new

media that we used.

- Why? New media was tried out with a different

profileration parameters

. Why? The previous media was not available

anymore and we ordered from a new vendor.



