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Executive Summary (English)

The pharmaceutical industry is a high-value-added knowledge-based industry that can create future
growth engines, and is an intensive R&D focused area, where innovative activities are actively taking place.
Korea is implementing various support policies focusing on the innovation and job creation capabilities of
the pharmaceutical industry, but the strategic resource allocation from the perspective of investment utility

or effectiveness is still somewhat lacking.

In the period of industrial establishment, Korea's pharmaceutical industry was highly dependent on
foreign technology by importing finished drugs, but in the period of full-engaged industrialization, a R&D
organization was formed to focus on localization of finished products and development of new drugs.
Despite continuous investment in R&D, domestic pharmaceutical companies' earnings are dramatically

decreased, but multinational pharmaceutical companies are continuously increasing as double-digit growth.

The global pharmaceutical industry is dominated by advanced global companies, but recently minor
changes are taking place. With the development of biotechnology, the proportion of biopharmaceuticals is
increasing, and the biosimilar market is rapidly expanding as the patent period for blockbuster biologics
has expired. The domestic pharmaceutical industry is also expanding R&D investment to break away from
the existing generic domestic market, and as a result, recent technology exports and biosimilar exports are

becoming visible.

In this study, the status of technological innovation in the domestic and foreign biopharmaceutical
industry, new R&D strategies, and key success cases are analyzed to secure the competitiveness of domestic
bio companies and to suggest implications for strengthening the competitiveness of domestic companies in

the future.



Executive Summary (Korean)
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Amgen AleF7fHEke 2]x3% DNA 7]<(recombinant DNA technology)S 7|Wbo =2, W] F=%
AL H(F ), A3t (hematology), #A A, W 2 AS(Immune & Inflammatory)ell 4] -&-&
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A

[ Amgen Inc. A AF 2190]
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Originator Worldwide
2018 Sales*
AMJEVITA™1 HUMIRA® ~ $20B

KANJINTI™ Herceptin® ~ $7B CLaunched >
MVASI™ Avastin® ~ $78
ABP 710 REMICADE® ~ $68 Submitted-
ABP 798 RITUXAN® ~ $78 Phase 3
ABP 959 Soliris® ~ $4B Phase 3
ABP 494 ERBITUX® ~ $1B Process development

Molecules #8-#10 ~$158 Process development

Total
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(2) F. Hoffman-La Roche Ltd (Roche)
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Changes to the development pipeline

Q4 2019 update

New to phase | New to phase Il

5 NMEs

RG7880 IL.22-Fc - inflammatory diseases
RG6173 - asthma

RG6357 SPK-8011 - hemophiia A

5 NMEs
RG6292 CO25 MAD - s0kd tumors
RG6139 PO x LAGS - bapecific MAD sold
RGE358 SPK-8016 - hemophiia A with inhibtors
to factor Vil

RGE367 SPK-7001 - chorowderemia

tumors
ROEI46 HBV siRNA - HBY
RG62987 - 8D

RG6290 MAGE-A4 ImmTAC - 3000 tumors ' At
1 NME added by Chugai

RG7601 Venclexta + carfitzomid - t/r MM
:I::IIIW&MM»W‘MA 18

RG7A46 Tecentriq + CDAT MAD - t/r AML

New to phase Il

4 Al

RG7AAG Tecentriq + Avastin . HCC ag)
RO7440 ipatasertib + fulvestrant «
palbocichib - 1L MR+ mBC

RG7440 ipatasertid « Tecentriq + taxane -

1L TNBC
RGE321 port delivery system with
ranibizumab - OME

Removed from phase | Removed from phase Il

' AL

3 . RG7440 ipatasertib -TNEC neosd;

RGG00A HBV LNA - HBV

1 NME removed by Chugai (out icensed to
Verastem Oncology)

RAF/MEK dual inh - 304 tumon

1AL

RG7601 Venclexta +Cotellic + Tecentriq -
multiple myeloma

Removed from phase Il

" NME

RG6206 anti-myostatin adnectin -
Duchenne muscular dystroplyy

1AL

RG7446 Tecentriq + pemetrexed - 1L
non-sq NSCLC

New to registration

2 NMEs

RG7916 nsdiplam - SMA

RO6264 Perjeta « Herceptin FOC SC -
HER2+ BC

3 Als

RG3648 Xolair - nass! poyps

RG7446 Tecentriq + Avastin . HCC
RG7446 Tecentriq - Dx.pos 1L 3g + non-3q
NSCLC

Approvals

1 NME approved in EU

RG7596 Polivy - v/t DLBCL

1 Al approved in US

RG7AAE Tecentriq « nab paclitaxel - 1L
non-3q NSCLC

1 Al approved in EU

RGI502 Kadcyla - Mer2-pos eBC

Figure 5 Roched] AF71 slo]=g}elo] W3l (Roche 2019 AA] HILA])

(3) GlaxoSmithKline (GSK)
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Accelerating our innovative clinical stage
immuno-oncology pipeline

AL Phase Il

pivotal

Mechanism Phase |

PARP inhibitor (Zejula, niraparib)*

Ant-BCMA ADC (GSK 2857916)"

PD-1 antag t (TSR-042, dostarlimab)* breast cancer

/COS agonie (G5K3369608) D
QX 40 agonist (GSK31?4993]' Solid and heme malignancies
T

NY-ESO-1 TCR-T' Sarcoma, solid and heme malignancies
BET inhibitor (GSK525762) Solid tumours, heme malignancies
PRMTS inhibitor (GSK3326585) Sofid tumours, heme malignancies

TIM-3 antagonist (T SR-022)*

PI3K beta inhibitor (GSK2636771)

IR T
LAG-3 (TSR-033)*
I T
Pancraatic Cancer IT.en:aT'znaE:s;r:so..rl:: ;;; :lz Tﬂeerxe;aeu:‘.j r ;r.l.l.: u‘;l.’l‘.snetzl -iu.?uﬂalr]syp ending regulatory approvals

Figure 6 GSK<]u}o] Z &9l

[GSK & 4] FF84]

GSK = GlaxoWellcom(Glaxo+Wellcome)¢} SmithKline Beecham ©] gH3ale] A e AR,
GSK &= H=3 1 SolA & A rEE AAeta e =29 AoF AR, AoF P
ooy}, dxAe] FEAME Y3 dEFfow A HTS st vk GSK &
A k(A el okE) F, WAl &AL AxAlo] FEo g oA A Ee gloew, Z
FEEE Aol FgA JHa vk Ht TS ok Fol=ZEls A3lshy]
 Z WHE o|FATE T FokllA dAA 35 e oJekEI 15 e wAl
golZepelS Hfstal om, FDA ¢4 B 4 dxE Fdskal dvk 2019 9 gk @l
S GSK = EAFE(TESARO)S] <145 $tmsiglom, Fds Rofo A& o
Zststz] 918w AH(Merck KGaA)¢t A& A Zsilh. =3 E9F 7lss 94371
el ZBelxzyoldigty} Festa AxEAE Fofe] WS fdl ghold o Fi-gfwl(Lyell
Immunopharma) <} = st At

f

(¢}
r

[e2

f

9]

SK £ EAW oz Adbsd wzUssl ot AMS %m, AYIlw
H

NGO w4, &7, 719 T3 tgd S T ok=ZeztelA do]= # ofyzt v
AAQA WES HASHE =89S Vet

58] FH5T gk e 2001 | golzegbestst gRUE oo]= HAE s HA
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AL AR R R, FUAZ, AojurdEd, AAMAHdARIe] UL skl
AAN RS A b A A& HRE sta gden, AN w7k ALaE AF
ofdlelE5d A% WA At Ak ol AUL flste] WAolx Ao mRE AFg
e A gl
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ol9lof = GSK = 2025 W7}A] 1200 ®F WS HxE AW o 2 Q1] BHo]mAn]9]
A4S 421717 & gdst o4 dAE2 FEsta 9k 2018 L:1011 A2 T
ExE Ae oYz JEUAHS B8 oF 8 Wukge on Ht

TR d5 2 ok 75, 4 °J 2o, g AFdEA} A17 = E%‘oﬁ XJ_AM
Ao atglo] gk & 715 7P 2019 W 71F 2 o] 6 4 3 W

(4) Pfizer Inc.
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gei(eh 7 24 olg A%AHoR S lon, 2020 W F o AT N FAe
F88e welz, Eel 4199 Sl F 218 NFS AAG gk
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u)
=

[Pfizer Inc. 4 AF 29

Pfizer == 2000 @ U B E, 2003 @ Fwro}S 21423k o]g| &2 2009 @ 2fojo] =9} 680
9d, 2015 W 230 8tE A OE AbEolH AlA 1 9] AALE ST o] H g oo
A4 A HAFHT HFAHoAY A AW wEaR S FAHFe=
AZA 7] =d Ageksich Rk A s ARz dxErE xEsk oy

ormel Zele Aol Wslel L3l Folo] 8% FrHT B

FZ 19 WAl sfEUYQ uvlol e A A AFTA ML FH EFAE do} wEd
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SHE ol H ),
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