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Market Size and Growth Drivers

Contract Manufacturing Market Growth

Overall Biopharmaceutical CDMO Market, 2019-2025 (in USD)'

$11.1 Bil
$10.3 Bl
$9.1Bil
$7.7 Bil
$6.9 Bil
6.4 Bl
$5.9 Bil 36.4Bi
Q%
CAGR !
2019 2020 2021 2022 2023 2024 2025

3 Biopharmaceutical Contract Manufacturing Market (3rd Edition), 2019 - 2030, Roots Analysis

= CDMOs hold 20% of manufacturing
capacity (~bMil liters), projected to

reach 30% by 2025

= 30% are actively expanding capacity

= Highly fragmented market by size
(small 30%, mid-sized 45%, large 15%

and very large 10%)

= Over 40% operate at all scales /drug

lifecycle stages
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Market Size and Growth Drivers

Growing Molecule Pipeline and Future Throughput Needs

Antibody-Drug Conjugates -

Multispecific Antibodies -I

>500 (kg/yr)

49%
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Monoclonal Antibodies _ -
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# of molecules

Discovery mPreclinical mPhasel mPhase?2 mPhase3
Demand for new niche biologic modalities requires New protein biologics will require less drug per year,
rapid Capacity expansion and new expertise from a”OW|ng CDMOs to Compete for a Iarger market share

contract manufacturers
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Market Size and Growth Drivers

~/0% of the Innovator Mab pipeline is held by Small Biotech

= Smaller players entering
market have limited
manufacturing capacity and are
much more likely to outsource.

30% » Companies can avoid $50-5100+
million or more costs for facility
construction.

70%

Large and Medium Biotech Small Biotech

5 17th Annual Report and Survey of Biopharmaceutical Manufacturing Capacity and Production, BioPlan Associates, Inc., April 2020 \ /\?D? I lJS



CDMO Selection and Outsourcing Risks

CDMO Selection Criteria

® Q

Speed Quality Cost

CDMO clients are driven by the need to get their product manufactured with the right quality as fast as possible
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CDMO Selection and Outsourcing Risks

Critical outsourcing challenges ranked by level of importance

Establish a good working relationship 88%
Comply with quality standards 83%
Demonstrate cost-effective services 82%
Provide standard performance metrics 77%
Superior technology transfer services 76%
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Top Customer Needs and CDMO Innovation Trends

Top new product development areas needed at CDMOs

46%
35%
° 33%
I I 28%
Real-time, In-line Testing Continuous Bioprocessing Automation: Bioprocess DoE, PAT, etc.

Control and Monitoring

Process analytical technology (PAT) and other types of advanced process models for process control are pivotal
to support the industry trend toward continuous manufacturing

8 17th Annual Report and Survey of Biopharmaceutical Manufacturing Capacity and Production, BioPlan Associates, Inc., April 2020 \ /\?D? I LJS



Top Customer Needs and CDMO Innovation Trends

Quality initiatives are already being implemented in the industry

57%
51%
48%
38%
23% 24% 25% 0%
17%
14%
Risk Design Space/DOE  Quality-by-Design Process Modeling MVDA
Management/Analysis (QbD)
Currently implementing Planning in next 12 months

9 17th Annual Report and Survey of Biopharmaceutical Manufacturing Capacity and Production, BioPlan Associates, Inc., April 2020
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Challenges Related to Outsourcing

Outsourcing relationships
benefit from aligning CDMO
expertise with client needs

Quality has superseded cost savings

, O as the top criterion when companies
Quality choose their CDMO partner.

Management
Clients often stand to lose a
significant amount of Clients are required to
control and visibility over O Loss of C divulge considerable
their processes Loss of Control Intellectual amounts of confidential data.
Property

1
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Reacting to those Challenges with Data Driven Solutions

Loss of Control Supply your partners with real-time accessibility to their processes
Loss of Intellectual Property Allow for more transparent data transfer to and from your partner
Quality Management Go the extra mile to ensure process traceability and product quality

Tap into the value of data and use it as a strategic differentiator

Relationshi
P to provide market leadership and long term partnerships.

. SARTORILS



Put your Partners back in the Driving Seat

Facility Real-time Process
Window

13

Partner
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What your Partners Can See

Production timeline
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What your Partners Can See
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A Changing Culture at CDMOs

=

Independent Data Decisions made on variable
relationships - historical,
mechanistic, or both

Non | Decisions Made on
Data Analytics | imited and
Culture

Data Analytics
Culture
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Data Analytics Driving Quality Assurance at CDMOs

Data Analytics = Remote Monitoring

= |mmediate Fault
Detection

» Root Cause Analysis

= Automatic Corrective
Recommendation

= Process Forecasting

v SARTORILS

Process

Data

Raw material properties
In-process measurements
Equipment parameters
Analytical measurements

Data Driven Quality Assurance


Presenter
Presentation Notes
Inputs :

Outputs:
Immediate fault detection
Response recommendation
Final quality attribute predictions





Primary Causes of Batch Failures at CDMOs

Failure to Meet Specs I /-

1.6%
Material Failure * 2.8%
Contamination I 1.6% 31%
Equipment Failure _31/ 4.4%
Operator Error _35/ 4.3%
B Commercial scale Clinical scale

The average batch failure rate/year is 1.12

18 17th Annual Report and Survey of Biopharmaceutical Manufacturing Capacity and Production, BioPlan Associates, Inc., April 2020

= Facilities can better manage their

manufacturing and avoid failures

by:

= Using increased process monitoring
and PAT.

= Improving failure analysis.

= Adopting betterinspection of
equipment and other supplies upon
receipt.

= Providing more and better operator
training and expertise.

= Practicing suitably sophisticated
data security, putting defenses
against hackers in place, etc.
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How can CDMOs Leverage Data Analytics to Boost their Bottom Line?

Resource Optimization (COGs, Time, Personnel)

Improved Quality Management

Advanced Service Offerings

o SARTORILS


Presenter
Presentation Notes
Contract organizations are rapidly expanding their businesses to offer end-to-end services
Achieving growth and profitability means leveraging one of your most important assets: data
Data Analytics presents a new opportunity for advanced service offerings to your clients
Enabling you to secure higher value contracts and long term partnerships




CDMO Pricing Trends

= |n pricing services, most CDMOs generally price the
production of large molecule APl on a per-batch basis

80%

Executivesin charge of
external supply
organization who want
strategic partnerships
with CMOs

= However, with the changing market dynamics more
biopharma companies seek out strategic partnership
models

= Examples of strategic partnership models include:
= Reserved capacity: contractual guarantee of access to specific
capacity for agreed-upon time
= Join Venture: Co-investment with CDMO partner to expand an

existing facility, payment varying from upfront costs or fixed
annual suite fee

= Global Enterprise: Co-investment in new assets with a CMO
partner to gain access to its global network

26 Source: BCG, Creating More Powerful Partnerships in Pharma Manufacturing, 2018 By Ben Aylor, Elliot Vaughn, Chrissy O’Brien, and Eduard Viladesau SA?T‘ ’? I [JS


Presenter
Presentation Notes
Smart Service Offerings Complement Development and Manufacturing Processes 

https://www.bcg.com/about/people/experts/ben-aylor
https://www.bcg.com/about/people/experts/elliot-vaughn
https://www.bcg.com/about/people/experts/chrissy-obrien
https://www.bcg.com/about/people/experts/Eduard-Viladesau

How to calculate your ROl for a data analytics advanced service offering?

Manufacturing Site

Upstream Downstream

Upstream Downstream
Fee per Batch Model I8 USD
Insert number of process lines monitored (i.,e 1USP+1DSP =2) -
Insert number of batches you plan to run per/year 50

Insert estimated fee-for-service/per batch for data analytics 000

offering

ROI: €350,000.00

2 SARTORILS



What about strategic partnership models?

Manufacturing Site

Upstream Downstream
Upstream Downstream
Strategic Partnership Model EUR LD
Insert number of process lines monitored (i.e TUSP+1DSP =2) 4
Insert number of partners you work with per/year 8
Insert estimated yearly fee-for-service/per partner for data- 150000
analytics offering
ROIl: €560,000.00

22 SARTORILS



Why adopt data driven technology at a CDMQO?

Enhanced Process
Understanding

Greater Internal and
External
Collaboration

Data Driven
Technologies

Resource
Optimization (Time,
COGs)

23

Quality & Regulatory
Assurance

Increased
Partner Trust

Maximized
Revenue

a7

it
al

SARTORILS



Want to learn how you can implement Data Analytics at your CDMQO?

(@® osi-..
Topics Include:

= Best practices for managing your data S/\?TO? I bg

= Synergies between Sartorius Data Analytics Tools and the OSlsoft Pl system

Don’t miss the upcoming webinar on Nov 24, 3pm -4pm CET/

OSlsoft and Sartorius Partner to Help CDMOs Leverage their Data

= A FUJIFILM Diosynth Biotechnologies Success Story

Petter Morée, Industry Principal, Global
Lifesciences, OSlsoft

Tiffany McLeod, Market Manager Pharma
Biopharma, Sartorius Data Analytics

24 SARTORILS



Thank youl

Tiffany McLeod

Tiffany.Mcleod@Sartorius.com Q
Tigran Lachinyan \ E I E I b

Tigran.Lachinyan@Sartorius.com




Interested in Booking a 30-minute strategy session?

€

How to leverage your data to How data can be used How your data can be used to
secure long-time strategic to maximize speed up timelines and accelerate
partnerships? profitability? delivery
Click herel
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