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F¥johp

ik (F)E
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/750,000 0.50%
61,730 0.04%
. ARV ERE LR SR P ERL
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= = SEEER R
—gfi e EN=Y| %«} JE ﬁg % L g 11,660,357 7.81% U.niversit.y of North.CaroIir.1a at Chapel Hill, Department of
AR *’F&iﬁ. o B Biochemistry and Biophysics
— ol 1 0 Columbia University Ph.D., Chemical Eng. & Applied Chemistry
€ -‘i ?'J LIS 1,023,201 0.69% President & COO of AnGes Inc., Head of Bioprocess, Novartis
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Udo Kiessling, MD,PhD.

Prof. Dr. med. Sibylle Loibl
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Amgen
Ex-Director of Therapeutic
Discovery

Principal Consultants at his

self-owned PHARMABIO
CONSULTING

PPD

Senior Director, CMC
Specialist

Parexel

Ex-Corp VP & Chief Medical
Officer

Executive VP, GBG Foschungs
GmbH
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» & 3+ £ + (Large molecular)

> 2 B
B UTAFE Rkt 2 AR A sdet: B
= 2 4= (Microbial) Aspirin
. 180 Daltons
» E. Coli.
» Yeast — Pichia
v FL#H FH (Mammalian Insulin
ﬁz d ( ) 5700 Daltons
» CHO
» NSO
» HEK-293
» PERC.6
>3 RE, HETR, B iEE sk R 150 000 Daltons
V3

>V i R EEF B (Possible
immunogenic)
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- Fluctuations in the manufacturing process Batch inconsistency
(e.g., pH, temperature, culture media): Tﬁ%‘t _%L%Q (glycosylation spectra, aggregates)

- Changes in the manufacturing process r;é:%“ New product?
(e.g., expression system): "%f;

+ ,One process — one product” paradigm

’

Biotechnological medicinal products are ,individuals®

Biotechnological medicinal products are more than the drug substance

Small changes can have high impact

o

F'uzGenix
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Product Name Sales Product Name Sales
(S billions) (S billions)
1 Humira biologics 16.078 1 Humira biologics 18.427
2 Rituxin biologics 9.059 2 Rituxin biologics 9.238
3 Enbrel biologics 8.874 3 Revlimid chemical 8.187
4 Remicade biologics 8.234 4 Enbrel biologics 7.885
5 Avastin biologics 7.197 5 Herceptin biologics 7.441
6 Herceptin biologics 7.195 6 Eliquis chemical 7.395
7 Lantus biologics 7.068 7 Remicade biologics 7.152
8 Revlimid chemical 6.974 8 Avastin biologics 7.096
9 Xavelto chemical 5.919 9 Xavelto chemical 7.589
10 Prevenar 13 biologics 5,718 10 Elyea biologics 6.034

BEGFHEEDLL4E L H P

EFIMS 53 > 53 ZOZOﬁmg_ﬁ:%% A Hreh
; )}n 4-1-28% > Az F £390018 % ~

J$FDA% EMAZiTiz6 ~ 7# & & % }’Ei FFTEE 2 ¢ 4 AQE30% L B R A b AT E

L}

irGenix
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. Ry P v v 2 =t
?gﬂi#ﬁwﬁ—éégw%%g
" L ALEH It BRGS0
o piuzp R; 2 F4p 12 Z (biosimilar) # & % #(generics);
s “RiRAR T PAHBEI R IR F LY
o I ke LARRF A A - PN P IERB
"I A2020% o BANES TR S L A 0OF SRR T (2016) 04
C AZW@E £500F 5 w32 4 xuf_% ér_ZOZOfTJ'F* B

$30

$25 - W High est. W Base case
$20

815

USD Billion

$10

S5

Markets & Markets “Biosimilar
S0 Market”, 2017 RNCOS Reports

2015 2016 2017 2018 2019 2020
ﬁ'mG enix
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MEEFEVS A F A NERFE NI BRRE
" ¥l AR RPN

S ) 351(k)
\ Package
Phase 3 clinical TRial $3594s Phase 3

555 Clinical B RBRE R

Trial .&‘rﬁ;"‘ 1 E"r’ifﬁ

$ PK/PD DR E R
Phase 1 Clinical Trial
Phase 1 Clinical Trial 4 Pre-clinical
Non-clinical $ CMC, Biological

(Pahrm., Tox., PK) Characterizations

CMC, Mol.
CMC, Physiochemical

o haracter.
rocess . .
Development I Characterizations
3 Process
ors . Development
R&D (target verification) $$  3-5years

= ATERE T A WMIRH BRI, L 42 Fd ($) iR g
= AP ER SR PF PR, L 254, L GF- P Rconez FE - BEG T @{EL ADE SN
BREGAHBE LS T ABH, B PR R Gp f
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| "

B A Fp i ERE R

B REN - g1
Knowledge [In-house Cell line
development & protein analysis and

g W 20 LT 4 R P

£ & OMCR? 3 it 4 characterization capability]

CMC [In-house Process
development
scale-up capability

LY AW % E L 5L
Manufacturing
[In-house Commercial scale facility
owner costs @ high quality

= competitive advantage]

-
- ww

RETRRTZE TRABE TR
Pre-clinical & clinical Development
[In-house: strategic planning
Outsourcing: to development
partners]

LR

Global
Player

L

Global

=

2H e ImpE
Commercialization
[Alliance: Global plus
regional partners

= market success]

FEBw e - By
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EG 12014 (Trastuzumab) 2018
i #-7,,#5 i 1 ]%}'i EU Global

EG1206A (Pertuzumab)
A0 1 Bl

EG13074 (Trastuzumab — SC Formulation)
ﬁnﬂ ]}ﬁ—zs& 1 [ﬁfvp}i

TSYO]. 10 (EG12043 - ado-trastuzumab)
FRAE EBATE] R

s19npo.d A|!LUE:| ¢19H

4/29 ¢ ¥ Novartissn§ & % 2 4 3 45 u/és%m:i
¥ #Sandoz AGE 7 2Tk'% S 8% ¢ W=
BRI L g ENAR FJ ﬁmf@mooa F]
R BARIET H A Shs 8 e

(A3 HR)

EG12021
2 aAp i 1 Rk

EG74032 *No need of clinical
AR 30 1R SR R SRR

EG6205X
2 Ap g 1 PROR - B/ R

development just file DMF

B N34 et fr - kA é_ 2 2R Ry
Fbiosimilarity st $t2_ 14 WA 54

% 2R - wg@Jﬁm@wwiﬁ@

E‘f’]’}'g?lj )

B LB REITERFOPERBEE; P W

b#&lw?ff'fﬁxw@ PAZ gL B
TRl e @2 E RaNIHEE T B g i@



ERRBRITEEHer2- (5A FRBF A R

> 7B p T B A SA N
= 4B 4 3 4p 22 (EG12014,EG1206A,EG6205X % EG12021)
11 ¥_EG12014 ;% i* d} k e5ADC TSY0110 (EG12043)
1% ¥ EG120144 * )3 &+ 37%| 2| EG13074
113§ 4 fr 2o F’gﬁ*"ﬁﬁ“%ﬁ}é - BRI A
> 27 3 4 & ¥ Her2- )k 5| %*’E.é_&—jb#ﬁﬂ%’iv%i A SR
e 1 7 W3- A4 4R uz# ~F
: E612014 - trastuzumab biosimilar
= EG1206A- pertuzumab biosimilar
" EG13074 - EG12014 4 F ;3 B 374 7
TSY0110 (EG12043) - EG12014 ;% i~ 4} %k e9ADC

-
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RS ER 5 :bigav’\'ﬁrtfl‘om RS2
2yApirE L FERhkE e EATERZ Y HEHEE 2698201
EG12014 Herceptin 3 R A @ OEE D B ik 68%
. B\ EIRI07E A F 52>
3 gy mE AW . . oo TRA TS hEM LB 2773 R
4 PR . S R B IR . wIh =
A4 Perjeta L FrhmE s T sEmBRE Y 2, AR X26% 0 @
BT HE81% o
B EE AP §IT
s 2 B e I - Eﬁ]_’&] 'K‘(] J— 50%
2 |z R RN B2 o , =
ra1z07e [ fercoptin e TR FRAREE WAEFEEY 90 % BERE70%E
G 5B Ho

Her2 s 7| & w7 341002 % ~
-
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EG12014 (Trastuzumab# $ ip 1 &) B B2 B

>
>

A\

2017E5% 4= 2 s iE 2 - Wik %k £
fe P 22017 # £7Q2/Q3 » = 2 FWEMAZ £ RFDAE (73539 € ke
" FDAE: § 3

© FDA$>T & B #% 1 hEG12014F 8 A B #F A 2 ph 2 PRI A AL F - Fa g
" EMAZE: § 3

s EMA¥I > EHAZ B F LI gt~ L L EMAR I ek RSB 0 BRI
Rl IR s S P RRG Rk M 2 R ACEILR B RO 91 TR E&K Y ST
1 800G % J s 4 5 X FEH o PP e A EW A FFDA~ STFDA S Fink -

BRAT B LR~ BRAT S BR iiﬂ : ﬁéﬁ |2 & 23 B 7dRhk AR P T ACE = B IR
F 0 P Ji k664 o frhe 2 3R621 A P < (5/21/2019)

A i 2x20004 AR % & FErkE A7 0 3 230Q1,2020% &

“Z v K] < PR

4/29: g1 Novartlsm§ 22 4 $edp 0% cng ¥ 2¥Sandoz AG E 3T 2 ﬁ "o
5 A gl B e

§w14maﬁ_: gjff@iu¥§¢é7mmaim£t¢ﬂ§ A
R R Rendl B A TRRN N L AT LA s & 9/%;.éié o

-
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EG12014:n & T & P

» Sandoz Deal
= ¥ =4 2 BLA/MAA+: & IR & % (‘,ﬁEGreater China)

. , g LsE
594 5P E R ALAR & 'g:l.,
$ 5 million $ 65 million A 54l e

f’mGenix
21



Sandoz AGE_> I B & 4 3 4p 10 Z ek 5%

> Novartis 2.2005# JT 7 B 4 = 4p 02 2 crHexal AGm #-7 &7 H
B v g ¥2¥Sandozs B 0 R E 2B EA A IIEES

NS

> Sandoz +.2018# = 4" & 4~ 3 :
_ o %%F(US&SF ¥) - £R LR (%)

% % 4 (Retail Generics) $7,880 (7%)
4 «#" ﬁléﬁ" (Biopharmaceuticals) $1,436 15 24%
@ % A w (Anti-infective — CMO) $543 5 39

> Sandozend FrAp B sl B AL 4 a4
= 2018+ Sandoz=4 7 4p i & sl g %’ e >+ ﬁ" £7125%
o 20184EE Sandoz:iZarxio(GCS-F2 4= 4p 0 &) v % W v w IR 3 4 & v H- ik
kﬁZS%
> :JE/%:J 7]‘ /‘} i’:j 7“" Kﬁ( £ ’fﬂ ALEJ.B‘;{' ;Fa)g 2 4%118 l—’T7 EL }i ﬁiuGenix
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FDA# EMA%% ;& Trastuzumab # 3~ 4B 11 3 enip v

.y
N FEXT U REiEskH R 2 &€ ® % pertuzumab
= F P Y » EBoF A 7 M EMA % FFDA biosimilar?

Tk = HpiEshk = 2 2018 & = ¢ 4z 3|
Kanjinti Her2+5% # 54 7%, 2018 # 3 ' il i FDA i i i L _

ABP-980 827 EMA(BC R ) > *o % P ¥ G A

RRE- ¢ o
Her2+3& #% |+ 5 &, 2 c o i s

. Herzuma 383 2018 £ 5 0 B rhp ar 17/14/2018

Celltrion CT-P6 ) EMA(R PP ) » T & N -
) Her2+3% 3y 3'LJ§'V, ./‘.;.I.l,]@; H F% et
562

2018 # 3 * i i

Samsung Ontruzant Her2+5 # 5 & B o . 2019# 17 ii i FDA

e £ EMA(FC ) » *t 8 5000 - -
Bioepis SB3 806 A A Pratw oo

Her2+#& # {4 54 7,
. . e s ,
Pfizer Trazimera 630 Eﬁﬂlf(;é ) %ﬁé 2019 # 3 7 i i % i
PF-05280014 Her2+% # 5% (only PK/PD), v g 1+ o RIFDATZ /2 5 e
226
- 2018 # 10" 26 P & . v

. Ogivri ST : coaav e 5 2017 & 12 P i @ v
Biocon/Mylan MYL 14010 Her2+i& #5 |4 54 #&, 600 S?EMA (%)% & FDAF | B o

*Herceptin & 5-& §( 2 32014 % gi'i§H » £ FB| 22019 :§ & X A XPEFEE LA

r B AT 2020 S FRNEST DY 0 20228 B Al B

-
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B A

4 = P TRhk B3 criTrastuzumab 2 3~ 4p i1 %

Prestige Biophrama

EG12014 TX05 HLX02 HD201
Her2+% £ 5 f, Her2+3% #p 54 %, HER2+ #& #5 14 5 T Her2+3% # 5 %,
800 800 608 500

107# 107% 30F

F R s

% %Q2-Q3, 20187 47
(ks

Q4, 2016 4> %

Q1, 2018F 4o fx %
(B % fc % ¥ i%)

ik

suEs LA 45 Q3-Q4, 2020
¥ i

Q1, 2020

Q1, 2021

2019

https://clinicaltrials.gov/ct2/
show/NCT03433313?term=
EG12014&rank=1

/\F# 3#7‘!:':52.\%

https://clinicaltrials.gov/ct2/s
how/NCT03556358?term=ta
nvex+trastuzumab&rank=1

https://clinicaltrials.gov/ct2/s

how/NCT03084237?term=he

nlius%2C+trastuzumab&rank
=1

https://clinicaltrials.gov/ct2/s
how/NCT03013504?term=H
D201&rank=1

¥ perty

|05|m| v

F r:pab

v

-
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HER2 - % 5| & &2 ik B3 Lok

> 4 BB W B ATHER2EE (250 s © io o A% 22 o 2
" Herceptin + Perjeta + chemotherapy © = & i K #Hic 5 Hp 4 R EicR > » = B
e R Her2B i & ) Ul A e w1 oy eh— B in fr iE IR
= Kadcyla + Perjeta * &k ;o7 ¢ i * igHerceptin+taxane s ¥ftaxane * & AT R srHer2 5 4 7%
A A5 /E’P}ﬁ%
> LB ABFHER2Y - N4 Fap i E F R4 S RATE G F T Y bhaTEE
= ¥ 2% trastuzumab b|05|m|lar ™SR B ERE Y T pertuzumab biosimilar e
s BERBHEFTHPE ML F AZ FEMHAPIFF 2 4 A % £ B B trastuzumab s
%@'7& £ %8 (ADC) -- a biosimilar of Kadcyla
" B A T A BRG], 1R Ti%«‘),%% iy * 2K B 4 «f1¢ I (better patient management)

> A &l Gk g 1Y ’ﬁ ﬂf"\fa’ FrEG120148 % ervm -1k 5 5
trastuzumab # 3= 4p 00 2 7 o iy c0ZE e BB ‘Eﬂé»n—\;,_2024ﬁ pertuzumab
% {159 P

-
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CDMO 2 3f F 33 e/

> Fro%t Sullivan/® 3 %1 4 3 # 54 *b 3 B j82012F U & (= HcF 11+ e

Blopharmaceutical Contract Manufacturing Market

Demand Rate for Outsourcing to CMOs (Global) Biopharmaceutical Contract Manufacturing Market

Capacity Supply-Demand Gap Amnalysis (Glob o)
175 - 17.4% TN

2020

17

165

Demand for
Outsourcing %) B

155 9

15 -

2011 2012 2013 2014 2015 2016 2017 22018

Yoar

> 2018 Biopharmaceutical CDMO«71 2 ﬁi%
TR AmRIRA N KRS (20175 i 3 :
L 2R A _ﬁﬁCDI\/lOf’% R PN A 2 mfaCIllty:ng
» 2 Yy N - )J.
(9SUB & 1 ig A - iBscale-out Gkt ELL 0 P oD
WH A PR o T xvf\operatlonm)}t "t o

-
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K NTD

$400,000

$350,000

$300,000

$250,000

$200,000

$150,000

$100,000

$50,000

S0

CDMO Business Performance

/\

X

mBEZE (KNTD)

m 2 &JEHH (KNTD)
$148,122
$53,80
$20,755
$8,577
2013 (Apr-Dec) 2014

$326,303

$102,78

2015

$291,709

253,10

2016

$345,351*

$297,86

2017

$368,351

\

$282,2(

2018
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4 Toucian River = '
_ 82 HA Industrial Zone 8 Next

TS = "".....,"rf. Commercial

N OSE

7. Hsinchu Biomedical &

| S Production
LR e Facility

MENE]
Knowledge "~ .
-based e

Science Park

: Economic *q}k = - Taiwan -HSRi 13
Flagship === Hsinchu

Park Station

b 7 5 Medical i _ £ ‘ o Hectare

Center

— Py

Land area

L
"
»

;.‘ - N .».. -\

Stage | construction will commence

-
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\n

FERGEE 5 5B g e 4 A 8
L ¢ — Y PR RS AR

M2 s A (5= <) FiEFmed A58 (5- 1)
One 500 or 1,000L USP fermenters and . Each production line: USP with max. 3 sets of

Two suites of DSP 2x2000L + One DSP facility; 2 production lines

. One DSP can handle up to 16 Kg Mab/lot, use

SU design can run up to 52 lot/year. With 3
sets of 2x2000L SUBs in USP, can produce up
to 500 Kg Mab /Year

-,

SE e W N -y P —————— —r mm e . - AAEEE WY

2019 EQl%¥ - x4 A MBI EH

Stage | (2016 —2018)

Build Line 1: (1x50/200/1000L SUB) 2 sets of
2x2000L (expandable to 3 sets of 2X2000L in Stage
1)+ DSP, WH, QC Lab, Office for (mfg/QC/QA/)

Stage Il

Build Microbial facility 1x1000L, 2 DSP
suites, HQ Offices

Expand linel: adding 1 sets of 2x2000L

Stage lll
Build line 2: 3 sets of 2x2000L + DSP

irGenix
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