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Evolving from a “university
mechanician” into a leading
lifé*science group
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SARTORIUS

Pacesetter for More Than
150 Years
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Partner of biopharmaceutical research and industry
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Sartorius in Brief

60+

Locations worldwide,
headquartered in Géttingen, Germany

~16,000

Employees?!

~€4.175bn

Sales revenue?

= @ MR E

33.8%

EBITDA margin?3

~€24.1bn ~379%, ~37% ~26%
S.artorius AG market capitalization?; Sales revenue Sales revenue Sales revenue
listed on the DAX and TecDAX Americas EMEA Asia | Pacific

1 As of December 31, 2022, 2 FY 2022, 3 Underlying EBITDA
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Korea won the 1st ranking of innovation

BLOOMBERG

2nd anm

R&D intensity Value-added High-tech density
manufacturing

st
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Bloomberg Innovation Index (2021)

2021 2020 YoY Total

Rank Rank Change Economy Score
1 2 +1 S. Korea 90.49
2 3 +1 Singapore 87.76
3 4 +1 Switzerland 87.60
4 1 -3 Germany 86.45
5 5 0 Sweden 86.39
6 8 +2 Denmark 86.12
7 6 -1 Israel 85.50
8 7 -1 Finland 84.86
9 13 +4 Netherlands 84.29
10 11 +1 Austria 83.93
11 9 -2 u.S. 83.59
12 12 0 Japan 82.86




Current Status of K-Pharma

11th (2022)

13th (2021)

About
19th (2021)

5th (2022)

/ Development
/ . of new drugs
Market Size FDA approvals

25.4 trillion won

Exports
$9.4 billion

Source: Statista.com, Korea Biomedical Review, Ministry of Health and Welfare, Oec.world.com, Informa.com 2023
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Clinical Trials
Seoul 3rd

Among cities in the
world



BioPharma Industry Size

Rank
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Country

All Other Countries

United States
China

Japan
Germany
South Korea
France

India

United Kingdom
Brazil

Russia

Source : howmuch.net, 17 July 2018

R&D Spending

(PPP)
$249.8 B

$476.5B
$370.6 B
$170.5B
$109.8 B

$73.2B
$60.8 B
$48.1 B
$44.2 B
$42.1 B
$39.8 B

Global Share

13.9%

26.4%
20.6%
9.5%
6.1%

4.1%
3.4%
2.7%
2.5%
2.3%
2.2%

-
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Rank

Country

South Korea
Israel

Japan
Switzerland
Finland

Austria

Sweden
Denmark
Germany

United States

As a % of GDP

4.3%

4.2%
3.4%
3.2%
3.2%
3.1%
3.1%
2.9%
2.9%
2.7%



Market Trends

Growing fields in Korea’s Bio Industry

Pharmaceutical Medical Device Healthcare Services

PHARMA Production Scale(’21) Medical Device Market Size('21) Healthcare Services Sales(’21)

= Pharmaceutical production scale reached = Medical device production scale reached » Healthcare sales reached $1.6B, 0.89%
$22.3B, 5.8% CAGR over the past 5 years $11.3B, 22% CAGR over the past 5 years of the global market

Achieved Annual Sales of $1B Growth of SMEs & Diagnostic Kit Company Expansion of Investment in Startup

= Celltrion, Yuhan Corp, Samsung BIO, etc. = Top 10 companies account for 44% of the = Healthcare Startups started to attract
achieved $1B sales total market investment in earnest

= |nvestment expanded in Biopharmaceuticals = Prominentin COVID-19 testing kit and

implants

Source: Ministry of Trade, Industry and Energy
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R&D Investment

Government’s continuous R&D investment for Biotech

$2,681M $4,173M in BT support in 2021 (+56% Growth)

Step 01 Government R&D investment in BT by Korea m Government. R&D investment in BT(health) by
OECD countries

(100M KRW) (USD, Million, PPP)
5,000.0 — T 42,5680 450000
45,000 406600
37,8920 40,000.0
| o000 33,9240 33,451.0 33,443.0 S&0
35,000 40000 324540 330000 33403 = 35,000.0
. - - 30,000.0
30,000 ' 1
25,000 = — B 25,000.0
j 23,252 Ha o 20,000.0
20,000 :
| 15,000.0
15,000
! | 2'm0'0 2,076.8 10,@.0
10,000 = '

; 15714 16195 158255 AR
5,000 1 4 1,000.0 e 0.0
A =T - = | 2012 2013 2014 2015 2016 2017 2018 2019

e R8288338858822c23232305228
JgONNALUNHgRSYINEISRsSRERgEdggRan ' T T — UK =3 Germany —>— 1apan —— France

Source: Ministry of Trade, Industry and Energy
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Industry Performance

Spread of performance as government investment expands

Investment Drive Expansion of Manufacture scale
\

. . é .
Increase in VC investment Expansion of Manufacture scale

VC investment in 2021 hit $1,465M, 6.7 times
higher than $216M in 2016

Bio industry manufacturing scale in 2021 recorded
$18.3B(+22.1%), the largest increase in history

( -
Increase in R&D & Facility Investment
R&D & Facility investment in $2.68B in 2021,
growth rate of 9.0%(’17~'21)

;

& $2.18
2 $178

1.5
7Y 18y 19Y 207 21Y

. ) Licensing (exceeded $11.7B in 2021)

LEGOCHEMBIO - U.S AMGEN GC Cell - U.S. MSD
5 Targets ADCs(Antibody-Drug Conjugations) CAR-NK Cell Therapy Products 3 Types
(approximately $1.25B) (approximately $1.87B)
Source: Ministry of Trade, Industry and Energy
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Market Capitalization Korea Venture Capital Bio/Medical Investment
Top 4 Finance & Top 3 ICT sector in Korea

As of June 30, 2023 1.69 Tril. KRW
Samsung Biologics 52.9 Tril. KRW
Celltrion 22.4 Tril. KRW 1.11 Tril. KRW
Top 4 Finance 57.7 Tril. KRW
KB FG ® Shinhan FG ® Hana FG ®* Woori FG
______________________________________________________________ 0.38 Tril. KRW
Top 3 ICT 22.7 Tril. KRW
SK Telecom ® KT ¢ LG U+
2017 2018 2019 2020 2021 2022

Source: Korea Venture Capital Association
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Number of newly established Bio ventures in Korea

Number of Bio venture company
1992 ~ 2018 distribution in Korea
500 .
Number of Bio venture company
in Korea 2,519
300
200
ul
96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 @

Source: 2018 Korea Bio ventures statistics, Korea Research Institute of Bioscience and Biotechnology
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Bio-pharmaceutical Products

Stem Cell Market Korea Cell Therapy Market Korea | e AdveiEe) RETEEEe

Tril. KRW
9.6
CAGR 26.67 % o
7.6
(@)
58
4.7 PHARMICELL
3.7 O ' '
2-9 - o -
2.3 © e, s
1.5 1.8 @) =
12 . . MEDIPOST
@) O .
. CHABi®tec]
16' 17" 18" 19" 20' 21' 22' 23' 24' 25

Bilo. KRW

CAGR 25 % 78

62
47
34 36 I

2015 2016 2017 2018 2019

Source:

= Global Stem Cell market Forecast 2017-2025 published by InkWood

= Korea Ministry of Food and Drug Safety, 2020
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Medicine Act to accelerate the
development of new and innovative
treatment

= Established National Center for Stem Cell
and Regenerative Medicine (2016)

# of Clinical Trials for Stem Cell treatment

Others,

19% USA,

Spain, 5%
46%

India, 5%
China, 10% A4S

LA T = 410 Asia
#2 in Global




Licensing out in 2021

oo SLUB. S

SAMSUNG BIOLOGICS

egahemiio

W ALTEOGEN & "‘

SLEB =USA

egal fremSio

\Hanmi

@ YUHAN

Licensing-out : 32 cases (13.37 Tril. KRW)

To : UK, USA, France, China, Japan

From : Yuhan, Hanmi, Alteogen, Legochem etc.

b o _
SK biopharmaceuticals

X q\ 0.‘: ® JJAPAN

@) e
@CELLTRION va

N
FUTURF(QIIICOEM S'— E B

Facility Expansion

Samsung — USA (CDO R&D)
Celltrion — USA

Source: Maeil Business News Korea 2022
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Bio-pharmaceutical Products

Biologics

Medicines containing substances derived or derived from living organisms.
examples: Blood Products, Toxins or Anti-toxin, Vaccine
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Best Selling Drugs

TOP PHARMA DRUGS BY SALES IN 2021 (USD Bn)

EéCOMIRNATY'@
(COVID- 19 Vaceine, mAKA)

HUMIRA

adalimumab
17.7 spikevax’

(COVID-19 Vacoine, mANA)

Eliquis
e

i . AN
imbruvicar
(ibrutinib)

QVEYLEA

o KEYTRUDA

- [marmbralis Akl
~ {pemorolzuman)

OPDIVO.

uste? inumab
u,,.,, tide]

v Xarelto

() Thvaroxaban

Source: www.pharmacompass.com
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Portfolio Up: Investment in New Business

Market Outlook

Biopharmaceutical Market $7568B
Others*
8yr
CAGR %% ADC
17% CGT
Fusion
Protein
2%
3%
mAb

2022 2030

* Others include bispecific, biosimilar, plasma extract, etc.
Source: Evaluate Pharma & Samsung Biologics Internal Forecast
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Modalities

mAb Process Development

A

DAR Refinement ég ::j
o%i

CLD/Cell Banking Clone Screening Process Development Clarification Capture/Polish Viral Clearance UF/DF Sterile filtration
gsa2 dl &2 @ I - °.-|z EH D
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mAb
Cell expansion Tie Clarification 0-0. Capture Virus UF/DF Polishing Viral Clearance'. UF/DF Sterile filtration
(CHO) _?_2 (Protein A) | \ ﬁ Inactivation @ BH 1/2 | é 3'5 BH D
ADC

mAb Preparation g.g. Conjugation Reaction(s) |\ Impurity Removal | ADC Bulk Sterile filtration
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The Renaissance of Protein Purification

Michelangelo de Lodovico Buonarotti Source: 2005 David Gaya, Wikimedia Commons
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Downstream Processing of Bio-Pharmaceuticals

_ _ Cell culture Host cell
Microorganisms medium  proteins c|p
Pyrogens

] J
Downstream Process
) Ligand ‘

A Leakage
e

acids

Protein Raw
Material
(rDNA)

Pure Bulk Product
(Therapeutic)

Cells
Nucleic acids

Pyrogens
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Monoclonal Antibody Manufacturing Process

Media
Preparation

Cell Clarification

Diafiltration /
Buffer Exchange /

Final concentration
Vi

Disposable Virus Filter

Fermentation I
Polishing Step

Clarification
Concentration
VVolume reduction
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Monoclonal Antibody Manufacturing Plant
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Monoclonal Antibody Manufacturing Plant
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CMO Capacity Worldwide

Unit: K £
1,620
600
9, o) B3 o
Samsung Celltrion Lonza Boehringer
Biologics Ingelheim
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CMO Capacity in Korea

Major CMO customers in Korea

SAMSUNG Q0 ‘&.
BIOLOGICS ®CELLTRION SK " bioscience LOTIE

Unit: K £

s

Current 2025 2030
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Samsung Biologics

Capacity Expansion

Manufacturing Capacity in Bio-Campus #1 5@3‘{

- BIO-C&mpUS #2 —
- Plant 5,6,7,8

Total e —
Year ' o R

Capacity

Plant 4 :
240KL

604KL mawiirX]

Plant 3 :

180KL 364KL Ak

e :

Biocpu # o

184KL 2016

Plant 1,2,3,4

i " _ - > -
30KL 2013 % g

Plant1:
30KL

Source: Samsung Biologics
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Songdo, International Business City
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Competitiveness of Incheon

Incheon is within a 3.5-hour flight to 51 cities, each with a population of over one million.

Beijing 1.5 hrs

Shanghai 1.5 hrs
Tokyo 1.5 hrs

Hong Kong 3 hrs

From
Incheon

Manila.

Source: IFEZ
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Songdo Bio Cluster MAP
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Sartorius Songdo Investment Plan

24,433 / ~93,000

Land area / Total floor area (m?)

S ~300M

Total Investment

©
©o [¥

3 Years

Construction Period

Products and service portfolio

L=y

= Cell Culture Media (e B i limrlﬂl]"””lH
. SbbEPFEREEEEE TN

Single-use products = = '."|"' m““|||| ml'l'l’!r

= Membrane filters _

= Process development Validation CDO/CRO

= Bioprocess specialized training

E

Te=ls
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Sartorius Songdo Campus Design
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Promote Industry

Significant investments in new industries Fostering bio-health as the Next
especially in digital healthcare semiconductor industry
= Support commercialization of innovative healthcare services = National Blueprint focused on Global Bio-Health
= Develop Convergence Healthcare Devices = Alleviate location difficulties and assist tax measures
= Establish Institutional Foundations = Enable global collaborative research and workforce exchange

Boost global
Investment from

o

N Validate ' .Encourage global healthcare 'BulldaGIobaI
digital healthcare Digital healthcare Companies Bio-Manufacture
services Industry in Korea (i.e., Merch, Thermofisher Hub

Sartorius, Cytiva, etc.)

Source: Ministry of Trade, Industry and Energy
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Secure Supply Chain

Expand bio-technology

Enhance manufacturing
To respond to global issues

Competitiveness

= |ocalization of raw materials; mMRNA vaccine,

) ) ) = Development and expansion of biodegradable plastic technolo
biopharmaceutical raw materials, etc. P P & P &Y

= Diversification of supply chain of API(active pharmaceutical

. . . . = Expand Carbon Neutral Products
ingredient), quarantine supplies, etc.

= Development of a Demand-supplier Cooperation System = Establishment of infrastructure for prototype and test evaluation

. 00%
Market creation Strengthening B0 Development Responding
by preoccupying + . Position and enhan_cemen + to global
High value-added in the global of the white BIO environmental
value chain industry issues

Source: Ministry of Trade, Industry and Energy
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Create Infrastructure

Grow into a Global Vaccine Hub and

create a future business market

Strong support for training
Professionals in manufacturing

= Build and activate manufacturing infrastructure by region

Establish education center with manufacturing facilities
and field-oriented curriculum

= Strengthening R&D in biopharmaceuticals and infectious
diseases response

Foster experts in vaccine manufacturing

= Talent Training in various bio fields; manufacturing, IT-BT
convergence, etc.

Train of professionals tailored to the needs of white bio
companies

Expand
sustainable growt
through creating
new market

Improve
Bio-industry

related
constitutions

Source: Ministry of Trade, Industry and Energy
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Train
field-oriented
bio-manufacturing
professionals

Expand future

growth foundation
for bio-production
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