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[ 1] Total Contract Outsourcing Market

Research Discovery Registration

Development

Primary Secondary
Manufacturing, Manufacturing

Drug Discovery :
| *Erecinion Permission to
* Clinical Trials Market by the
Target Lead Lead Generation (Phase | to IIl) Authorities
Identification | | and Optimization {e.g., US FDA)

Contract Research Organizations (CRO)
Focus on the drug development, patient recruitment,

- APls

= P « Packaging = Core
Physical * Validation
Processing + Bulk Production . T Businesses

* Process and * Formulation . Ot * Value-added
Research Services
Development

data management, clinical trial management, and
select analytical services

Contract Manufacturing Organizations (CMO)
Focus on manufacturing and/or packaging services

Contract Development and Manufacturing Organizations (CDMOs)*

Offer services that link product development (R&D) services, analylical support, and manufacluring into one integrated
process (from drug development till manufacturing)

* Service offerings vary based on company's core strength and focus
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Innovating Data into Strategy and Business

Drug Discovery &
Early Development

» Cell line development
(master and working)

+ Cell line characterization

* Pre-formulation

* Gene expression

¢+ Bioanalytical testing

+ Safety testing

* [n vtiro services

[A7 2] H}o|22|2E CDMO2| HAFSAH|A A

IND-Enabling
Se

* Process development * Process scale-up

* Large-scale manufacturing

* Process optimization * Process characterization * Fill/Finish capabilities

* Chemistry and control  « Process validation * Packaging

+ Stability testing * Product/Process Stability Supply chain optimization

+ Formulation testing + Product life eycle

+ Small-scale cGMP + Scaled-up cGMP management
manufacturing manufacturing

Fill/Finish capabilities Fill/Finiah capabilities

& - L J
Lo Preclinical Phase Phase Regulatory Approval &
Development —z —
Prn:F:.se Stage 1/1a/1b/2a 2b/3a/3b Commercial Launch

Z2]: Frost & Sullivan

o
of

CDMO AHIA RE2 37| YRo|ofET 2ixje

oft

ZOF2 AT HEHof Tret 2 4 U
Ch HR29U4T BOk= SYMLS Sall A2E Wists ME|AS AIS5H0], BIO|2HH 7|

YS0| T2 AMH|A 0| CHYOICE A9 4F 20k= 2 =2|9f&F2f formulation, A 81O

BIO|20[FF AlY0l= CHdet CDMOZt EA5tal, CDMOE &dlf AH|AS 085t =
0] R045t= CDMO 7I2|Rd £t CHASICE CDMO 712 {d0l= £71712] 2=, it

AlgOigt 2|23 37, K& A S0 At CDMO 0|8 222 CDMOZRE S

A 715 S ASEOL FIPIRIE HEY 4 U2, 018 14 T A|ZERI} Aete S47
Yo FFE ULt ZAHIE HET2ZM YLHAE CHRHMS 20t B Z YR} 7| 2S5
EE = 4 UCH £ SSHY HEHE Sall MS ML Al 24 & U= 2|23 S 26,
HSA 0|92 SRE 4 0[HO| A2, AFEH Y RS MH|A 2BS Sall St Had
2 25t *8 HAge 584 S22 CDMO E& 7t2|7 Chysict

AA| 2012'd Pharma 1Q ZAHAH L0 SAtSHE 1002 E7HE HE22 9Bt
0|2 7|Y9| AT otRAY MEYH HEtS 25t &) 7|20 G2, 7|slt 2H|ES

=

(30%), HIEZZ(22%), MY E&(16%), 2288(12%)59 F2U2= CMOE E&3t

koreaBio” wzwoeus

3 B s=stolomsorey



el
ofor

a
N
Tor

228 CMO AIZ

[2% 3] CMO OFRAA 72k 2291 (@5l %)

Spreading Risk
EEEN)

[= et

Product Expassion
A2

Cost Reduction
(HE2AZ)

Lack of Capital
*2E3)

Lack of Expertise
HEL 2S)

Business Growth
(A2

Process Efficiency

5SS M
&89 Access to Technology &
Equipment (7|& % MH|EZ)

Z£2{: E.J.Pandya. K.V.Shah, 2013
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Drug Discovery

« Target Leader Identfication
« Lead Generation and Optimization

+ Cokd Storage and Handling
+ Smart Packaging
+ Supply Chain Anaytics

+ Analytics and Stabilty Testing
+ Clinical Trials Phases 11o Il
+ Opfimal Dose Form Design

+ Reformulation
« Dosa revision

Commercialization

« API Regisiration
+ Demand-led Commercial manufacturing

22| Frost & Sullivan
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Bio-CDMO Market

{

Drug Su e

¢ Adrug substance can constitute
either live/dead/inactivated cells or
tissues composed of sugars, proteins
or nucleic acids for the development
of a biclogic drug product.

}

Drug Product

* Adrug product refers to a
biological drug’s finished dosage
form extracted from a biological
source that can be mammalian,
microbial or genetic in origin.

=2 Frost & Sullivan

Bio-CDMO Market: Revenue Forecast by Product Type, Global, 2020-2026
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Innovating Data into Strategy and Business
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North America

= o = ; = o " - + Thermo Fisher Scientific + Rentschler Biopharma + Samsung Biologics Nanolek
« The United States hosts most of the « With several bio-CDMOS that offer + APAC has developed rapidlyas a {Pa0eisy Bramnce i)

* Recipharm * WuXi Biologics * Atvio Biotech
bio-CDMOs in NA. The Canadian bio- end-to-end services and biopharmaceuticals manufacturing e . P : fs -
CDMO landseape is still in early the past in — e s r";?""""‘/
development but is promising with the traditional and novel, complex decade. The primary driver has been * Ology Bioservices * Kemwell Biopharma Touiogen
rise of companies such as Biovectra biologics, Europe is biopharma ‘the rise of companies such as WuXi * KBi biopharma + IDT Biologika + ISR Life Sciences

and Resllience Biotechnologles.
Among the top bio-CDMO market

companies’ hotspot for biologics
manufacturing outsourcing. Even big

Biologics, Samsung Biologics, and
Fujifilm Diosynth Biotechnologies,

« Emergent Solutions
* Cognate Bioservices

« Thermo Fisher Scientific
« Fujfilm Diosynth

« Fujifilm Diosynth

Biotechnologies

participants, Catalent and Lonza have pharma companies, such as Novartis, ‘which posted record year-over-year (y- « Abbvie Contract Biotechnologies « JHLBiotech
the biggest presence in NA. They have invest i facillties in Europe for next- o) growth. Service bl + Nikkon
10 sites each in the United States generation cell and gene therapy. ‘companies’ rising confidence in these + Boehringer Ingelheim « Bristol-Myers Squibb * Hitachi Chemical Advanced
dedicated to the development and Lonza, the biggest bio-CDMO market APAC-based bio-CDMO companies and Bioxcellence + AGC Biolog Therapeutics Solutions
e T R A share holder, currently holds 37 their growing capabilities. The o e + AGC Biologics
CDMOs, such as sites globally, including abundance of experts, in addition to + AGC Biologics 2 abm'e Contract

lanufacturing * Cell Therapies

Scientific and Catalent Biologics, bet

4in Asia, 10 in NA, and 27 in Europe.

inexpensive labor, infrastructure, and

+ Baxter Biopharma Soluti
highly on cell and gene theraples, NA's Lonza's largest faclity i in Visp, investments, is expected to work P BTk |oRVener * Biocon Biologics
prominence is set to rise as itis Switzerland, which holds dedicated favorably for APAC-based bio-COMOs. * Pfizer CentreOne + Celonic « Asymchem
(s + Goodwin Biotechnology * Oxford Biomedica * Mabplex
for plants for * Biocentrig + KBIBiopharma + VIVA Biotech
therapies. + Abzena

HHO| 22| %

(Samsung Biologics), FHEIZtE

FZ CDMO Al Z|HHS

2 =—

L =07y
= T

(Catalent Biologics) 0| 2, 2020 7| Top 5 7|

Z2]: Frost & Sullivan

@12 22f(Lonza), AgHIO|2Z22A

& (BZHLonza), ABI0|2 22| A (Samsung Biologics), ZHE2E (Catalent Biologics),

I QI ASHY Hio| 24/

A (Boehringer Ingelheim BioXcellence), #4{ 21| A{ AFO|AHE|
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Lonza

Samsung Biologics

‘WuXi Biologics
Catalent Biologics

Thermo Fisher

Sclentific Boehringer Ingelheim

BioXcellence

*The reporting year ks 2020 based on the top bio-CDMO market participants’ annual reparts.
**The list of companies in the Others segment ks on slide 13, which highlights key competitors in the bio-CDMO market.

Z2{: Company annual reports; Frost & Sullivan
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Bio-CDMO Market: Revenue Forecast, Global, 2020-2026
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Bio-CDMO Market: Growth Opportunity Analysis Mapping, Global, 2021
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