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Asia Training Center for Pharmaceuticals and Medical Devices Regulatory
Affairs (Est. 15t April, 2016)

r

.

- Plan, design and coordinate training for Asian regulatory authority staff
- Provide training opportunities including on-site training

» Help raise the level of regulations in Asia as a whole.

Asia Training Center
(within PMDA)
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Training Plan of Asian Training Center in FY2016

® PIVIDA-ATC Seminars (5-day seminar)
»Pharmaceutical Review (July 25-29, PMDA)
»Pharmaceutical Review (Oct - Dec, Bangkok, Thailand)
» Medical Devices (Sept - Feb, PMDA)
»PIC/S GMP (Dec, Toyama, Japan)

® APEC-LSIF-RHSC CoE Pilot Workshop
» MRCT/GCP inspection (Jan - Mar, PMDA)
»Pharmacovigilance (Jan - Mar, PMDA)

® Ad-hoc trainings conducted per request from regulatory authorities

Visit PMDA’s Website:
https://www.pmda.go.jp/english/int-activities/training-center/0001.html|
For inquiries on future programs, contact PMDA-ATC@pmda.go.jp (Secretariat, PMDA-ATC)



https://www.pmda.go.jp/english/int-activities/training-center/0001.html
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MHLW/PMDA Bilateral Partnerships
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__Joint symposium held # Cooperative Arrangement signed

“ 1 Taiwan: Memorandum of Understanding (MOU) for the “Establishment of the Framework of the Cooperation on
Medical Products Regulation” has been signed between the Interchange Association of Japan and the East Asia
Relations of Taiwan.

2 Brazil: Memorandum of Cooperation (MOC) has been signed on cooperation of pharmacopoeia.



Reform of International Council for Harmonization (ICH)

Recent topics of ICH Reform:

» Establishment of the Assembly as a legal entity

» More involvement of regulators and global industry around the world
» Adoption of new topics for developing Guidelines: Reactivation of ICH
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Number of New Drug Approved and
Review Speed

Number of NAS (New Active Substance) s approved by ICH Median approval times for NASs approved by ICH agencies

agencies by approval year by approval year
60 © CIRS, R&D Briefing 57 1000
m—— E VA FDA
50

800

45
600
418
400
43
200 @
0 © CIRS, R&D Briefing 57

20

Number of NASs approvals
w
o
Median approval time (days)

1

o

‘ 30

0
NESVRGHNMT VONRASTHNMS BREEAS M S &SSP
[el=l=l=l=l=l=l=l=l=lel=]=]=]=]=]=]=]=]=llel=]e]=]e]=]w]] =] Vv Vv Vv v vV Vv Vv 1 V WV
NI N N N O OO I O N O O O O 0 0 0 0 O 0 0 O o e e

EMA FDA Note: The EMA approval time includes the EU Commission time
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90% Tile Review Times for Medical Devices
(Total time in submission cohort)
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2009 2010 2011 2013 2013
Completion rate FY

Category FY 2009 2010 2011 2012 2013
New — 100% 92.0% 95.2% 96.3% 46.9%
Improved (w clinical data) 100% 96.1% 96.0% 100% 75.0%
Improved (w/o clinical data) 100% 95.7% 94.2% 88.9% 44.8%
Generic (me-too) 98.4% 96.2% 97.2% 95.6% 63.9%




PMDA'’s Consultation Menu

Early
-l R&D Strategy Consultation >

Face-to-face Advice on Development

Procedure
Quality Safety Clinical Consul.
Consul. Consul. Pre-P |
Pre-P Il a
Pre-P Il b
End-PlI

PGX
Biomarker
Consul.

< Rolling Review Consul. >
>

< Pre NDA submission Consul.

Post-Mkt Study Consul.

Late



PMDA’s Consultation Menu

Very early stage Non-Clinical CT required? CT Pre-application

Clinical Test for
Verification

Performance Test

Stability Test
Biological Safety Test

Electrical Safety Test
Development of
Application Dossier

Market and Literature
Exploratory Clinical Test

Surveys

N s i i

Protocols or
Results
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Pre-development

) Safety Confirmation
consultation

Consultation

Clinical Trial
Consultation

Application

Quality Consultation on Exploratory Clinical Trial Procedural
Consultation Performance Test Consultation Consultation

Pharmaceutical Affairs Consultation
on R&D Strategy Prior Assessment
Consultation




MHLW's New Regulatory Approaches

1. Streamlined procedures of consultation/review
B SAKIGAKE Designation

2. Balanced pre/post-market evidence requirement

» Conditional Time-limited Authorization



1. Outline of SAKIGAKE Designation System

- Innovative medical products for serious diseases
- Development & NDA in Japan being world’s first or simultaneous with other countries
- Prominent effectiveness expected on non-clinical and early phase clinical studies

Advantage for Designated Products (Pharmaceuticals)

Prioritized Consultation Prior-Review Consul. Prioritized Review
[Waiting time: 2 —1 month] (Rolling Review) [12 — 6 months]

\ J \ J \\ J

Review Partner Post Market Measures
[PMDA manager as concierge] [Extension of re-examination period]



SAKIGAKE Designated Products

(Pharmaceuticals, as of Oct. 2015)

Name of drug Proposed indication Name of applicant

Sirolimus (NPC-12G) |Angiofiboroma associated with tuberous sclerosis  |Nobelpharma Co., Ltd.

NS-065/NCNP-01 Duchenne muscular dystrophy (DMD) Nippon Shinyaku Co., Ltd

S-033188 Influenza A or B virus infection Shionogi & Co., Ltd.

BCX7353 Management of angioedema attacks in patients Integrated Development
with hereditary angioedema (HAE) Associates Co., Ltd.

First-relapsed or treatment-resistant FLT3 mutation-

ASP2215 positive acute myeloid leukaemia Astellas Pharma Inc.

Pembrolizumab -
(genetical (L:Jgr:ggrectable, advanced and recurrent gastric MSD K K.

recombination)




SAKIGAKE Designated Products

(Medical Devices and Regenerative Medical Products, as of Feb. 2016)

Name of medical products

Proposed indication

Name of applicant

Titanium Bridge
(Hinge-type plate with titanium)

Adduction-type spasmodic dysphonia

Nobelpharma Co., Ltd.

Bioresorbable adhesion

barrier
(THN-01: Trehalose solution)

Postoperative adhesion prevention

Otsuka Pharmaceutical
Factory, Inc.

STRO1
(Autologous bone marrow-
derived mesenchymal stem cell)

Nerve syndrome and dysfunction caused by
spinal cord injury

NIPRO Medical Co., Ltd.

G47A
(Growth-controlled oncolytic
herpes simplex virus type 1)

Malignant glioma

Daiichi Sankyo Co., Ltd.
The University of Tokyo,
Institute of Medical Sciences

Autologous cardiac
progenitor/stem cells

Pediatric congenital heart disease (single

ventricle physiology)

Japan Regenerative Medicine
Co., Ltd.




SAKIGAKE General Timeframe
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SAKIGAKE Comprehensive Evaluation Consultation
(pharmaceuticals) (example)

Application 4—m
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Although the system has just been started, further considerations are needed:

O _Post Market Safety Measures
» Following authorization, much attention is required for industry, regulatory authority
and medical professionals.

O Tolerability to the system %
» Designated products are being developed
» Speed of development can be different by products

%

' g
QO Atfter the pilot phase O e ...
» Consolidation and enhancement of the system -
» Selection of products (comparative or absolute evaluation) A T

=




2. Conditional Time-limited Authorization of
Regenerative Medicine Products

« Actualization of adaptive licensing
 The fittest pathway to meet the nature of the
products



Conditional Time-limited Authorization of Regenerative Products
Conventional Regulatory Approval Process

Clinical Clinical trial

_ _ _ Approval
research /Confirmation of efficacy and safety)

. . Marketin
trial ime-limited Marketing

efficacy, confirmation
of safety)

=10k ale) i 4z1itey7  further confirmation of
efficacy and Safety

Re-Application T
(or Expiration) within max. 7yrs



Skeletal Myoblast Sheet (Conditional Time-limited Authorization )

Applications for marketing authorization: October 2014
Approval: September 2015

» Target: Serious heart failure due to Ischemic Heart Disease
» Product: Autologous skeletal myoblast

» Manufacturing Process

» Biopsy from Quadriceps -> manufactured at company CPF -> sheet
culture in hospital CPF

-

2

o > Q

(ﬁ ) Figures quoted from the
a

company press release docs

Conditional approval reguirement (part)
|. Confirmation of efficacy (survival) with 60 HeartSheet cases vs 120 existing

treatment cases
Il. Time limitation of approval: 5 years




Post-marketing Safety Measures for
Regenerative Medicine Products

1. Collection and reporting of safety information
» Post-marketing requirements

O Adverse reaction reporting, including Periodic infection reporting
O Post marketing studies such as treatment outcome study
» Post-marketing support of PMDA

O Establishment of patient registry system for post marketing studies

2. Relief Services to cover adverse reactions/infections related to
regenerative medical products



Thank You

Nobumasa NAKASHIMA, Ph.D.
Office Director for International Regulatory Affairs
Ministry of Health, Labour and Welfare (MHLW)
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Ministry of Food and
Drug Safety
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Current Status and Vision of
Korean Pharmaceutical Industry

Korea Pharmaceutical Manufacturers Association




Current Status of Korean Pharmaceutical Industry
1) Current Status in Global Pharma Industry

2) Domestic Pharmaceutical Market scale

3) Exports and Globalization




Current Status in Global Pharma Industry s

World's Top

10

World’s Top

10

World's Top

14 World's Top
Drug Clinical .
Development Trials Market Scale
World's 10t Country Market Share of City $16 Billion (2015) Export
getting Approval By Total Site Number .
from FDA with LGLS $2.4 Billion (2015)
“factive”(2003) Seoul : 15(2012-2014)
2nd (2015)

27 New Drugs (2016)




Domestic Pharmaceutical Market Scale
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. KPMA
Market Scale index s,

2010 Index Exhibit 2015 Index Exhibit 2020 Index

1 u.s. 100 1 u.Ss. 100 1 u.s. 100

2 Japan 22 > A\ China 27 2 China 30

3 A China 19 3 v Japan 18 3 Japan 14

4 Germany 11 4 Germany 10 4 Germany 9

5 v France 10 5 France 8 5 A Brazil 8

6 Italy 7 6 A\ UK. 7 6 UK. 6

7 UK. 6 7 A Brazil 6 7 A\ Italy 5

s ¥V Spain 6 s W Italy 6 8 V| France 5

0 Canada 6 9 Canada 5 9 A India 5

10 A Drazil 5 10 v Spain 4 10 v Canada 4

11 A South Korea 4 11 A Venezuela 4 11 v Spain 4

12 Australia 3 12 A India 4 12 A Russia 3

13 A India 3 13 A Russia 3 13 A South Korea 3

14 v Mexico 3 14 v South Korea 3 14 A Mexico 2

15 A Venezuela 3 15 v Australia 3 15 A Turkey 2

16 gA | Russia 2 16 W Mexico 2 16 V| Australia 2

17 A\ | Poland 2 17 fA  Argentina 2 17 £\ | SaudiArabia 2

18 A Turkey 2 18 Turkey 2 18 Poland 2 e .
~ v Switzerland v Poland v Argentina A

v Netherlands A Saudi Arabia A Egypt




Exports and Globalization e

-Exports reaching USD 2.4 billion
-Direct overseas investment reaching USD 150 million

(Unit: One Thousand dollars, %) \ 3
Latin America

B The amount of export = s

(remittance)

Oceania

B Direct Investment(remittance)

Source: Overseas Investment Statics of the Export-Import Bank of Korea
Korea Pharmaceutical Traders Association



Drug Development Competency
1) New Drugs
2) FDA/EMA Approval
3) Incrementally Modified Drugs

4) Top Class Bio-technology Competency

-No. of Biopharmaceuticals and products
-Approved Products(Biosimilar, Cell therapy)

-Clinical Trials in Biopharmaceuticals




27 New Drugs KPMA

MANUFACTURERS ASSOCIATYON

€ New Drug Development Competency (27New Drugs, 54 IMD Launched, 2016)
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New Drugs(2015-2016) KPMA

MANUFACTURERS ASSOCIATYON

- —— — MELA phgrem | e
. T80 g ot ot
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Olita tab.(Olmutinib) - Hanmi Pharm. Co., Ltd. (2016)

targeted therapy drug for lung cancer

for the treatment of people with locally advanced or metastatic epidermal growth
factor receptor (EGFR) mutation-positive non-small cell lung cancer, who had
previously been treated with an EGFR tyrosine kinase inhibitor (TKI).

SUGANON(Evogliptin 5mg tablet) - Dong-A ST (2015)
DPP-4 inhibitor - Type 2 diabetes

once-daily tablet for the treatment of type 2 diabetes mellitus in patients inade-
quately controlled by diet and exercise alone, or in combination with metformin
when diet and exercise plus metformin alone do not provide adequate glycemic
control.

Sivextro(tedizolid phosphate Inj.&tab.) - Dong-A ST (2015)
Antibiotics (FDA approved)

for the treatment of adults with acute bacterial skin and skin structure infections
(ABSSSI) caused by susceptible isolates of the following Gram+ microorganisms



http://www.health.kr/drug_info/basedrug/show_detail.asp?idx=80078
http://www.health.kr/drug_info/basedrug/show_detail.asp?idx=80078
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi64M_wmqTNAhUEipQKHdArDHIQjRwIBw&url=http://businesskorea.co.kr/english/news/industry/5202-fda-approval-dong-st%E2%80%99s-sivextro-about-enter-global-market&psig=AFQjCNGvDjbvL51RPFsvrT0uQ5O-Xq_r2w&ust=1465880052442592
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New Drugs(2014-2015) KPMA

MANUFACTURERS ASSOCIATYON

Zabolante(zabofloxacin d-aspartate hydrate) - DONG WHA
PHARM. CO., LTD (2015)

Quinolones antibiotic

’“ﬁ*’?’
- ALESHE], A8

I v

Acelex(polmacoxib) — Crystal Genomics Inc. (2015)
NSAID (Cox-2 inhibitor)

(LTI

for the treatment of symptoms associated with arthritis
e Al OlERA e Provides relief of the signs and symptoms associated with osteoarthritis.
T e Ar @ neh e
XXXXXI Eriinie
! RIAVAX inj.(tertomotide HCI) - GemVax&Kael Co., Ltd.(2014)
T=n Pancreatic Cancer Vaccine _
VA targeting human telomerase reverse transcriptase (hTERT). _(_,;:5“




New Drugs(2012-2013) KEMA
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Duvie Tab. (lobeglitazone Sulfate) - ChongKunDang
Pharmaceutical Corp. (2013)
Type 2 Diabetes

Adjunct to diet and exercise to improve glycemic control in adults with type 2
Diabetes mellitus

Supect(radotinib hydrochloride) - II-Yang Pharm. (2012)

T Chronic Myeloid Leukemia (CML) treatment
PR ' For treatment of CML patients.
W, o New generation tyrosine kinase inhibitor, which selectively blocks oncogenes Bcr-Abl

tyrosine kinase, which is responsible for the chronic myeloid leukemia progression.

'I - I Gemiglo(gemigliptin tartaric acid) — LG Life Sciences (2012)

T N Anti-Diabetic Treatment
P«-‘ -

3 sersene For treatment of type-2 diabetes patients. Main substance is gemlgllptln a d+p7ept|dyl .
EESSVes s peptidase-4 (DPP-4) inhibitor. .




New Drugs(2010) KPMA

MANUFACTURERS ASSOCIATYON

Pyramax - Shinpoong Pharm. Co., Ltd. (2010)

Antimalarial Drug (Artemisinin-based Combination Therapy)
For treatment of P.falciparum and P.vivax blood-stage malaria.

a fixed-dose combination of pyronaridine and artesunate.

Cross-listed on WHO prequalification

Kanarb - Boryung Pharmaceutical (2010)
Anti-hypertension Drug(Angiotensin II Receptor Blocker)

Strong effect in reducing blood pressure both in diastolic and systolic periods.
Blood pressure reduced to the targeted level within the span of four weeks.
Efficacy well approved in Mexico.

Zepeed/Stendra - JW Pharmaceutical Co., Ltd.

Erectile Dysfunction Drug
For treatment of erectile dysfunction.
phosphodiesterase type 5 (PDE5) inhibitor.




FDA/EMA Approval
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MANUFACTURERS ASSOCIATYON

& FDA/EMA Approved Drugs

03 13 14

Sivextro
Tab.
(FDA)

Remsima
(EMA)

Factive
(FDA)

e
LA

> e,

FDA Approval

- Factive(2003, LGLS) - First to be FDA approved
- Sivextro Tab. (2014, Dong-A ST)
- Sivextro Inj. (2014, Dong-A ST)

- Remsima/Inflectra(2016, Celltrion) — Biosimilar
- Afstyla (NBP601)(2016, SK Chemicals)

- Meropenem(2016, Daewoong Pharmaceutical) - Generic

Pyramax | Meropene Remsima Flixabi Benefali 1
FgA (FDA) (EMA) (EMA)
o |
E oA, SSA0PS | | SUSIGR0PS
EMA Approval

- Remsima/Inflectra(2013, Celltrion) — Biosimilar
- Pyramax(2015, Shinpoong Pharmaceutical)
- Flixabi(2016, Samsung Bioepis) — Biosimilar

- Benefali(2016, Samsung Bioepis) — Biosimilar




58 Incrementally Modified Drugs (2015.12.31)

Product

Company

Effect

KPMA

KORER PHARMACEUTICAL
MANUFACTURERS ASSOCIATYON

Ingredient

1 :AMOSARTAN TAB. 5/50mg Hanmi Pharm. Co., Ltd. Hypotensive agents
amlodipine camsylate (as amlodipine 5mg)
2 :AMOSARTAN TAB. 5/100mg iHanmi Pharm. Co., Ltd. Hypotensive agents
3 iCOZAAR XQ TAB. 5/50mg MSD Korea Ltd. Hypotensive agents
amlodipine camsylate (as amlodipine 5mg)
4 COZAAR XQ TAB. 5/100mg MSD Korea Ltd. Hypotensive agents
5 :POTASTIN OD TAB. Hanmi Pharm. Co., Ltd. Hypotensive agents l;er;c::g;tme calcium dihydrate (as bepotastine
6 :iCLANZA CR TAB. Korea United Pharm. Inc. Antlpyretlcs, Analgesics, and Anti- aceclofenac 0.2g
inflammatory Drugs
7  RISENEX-PLUS Hanlim Pharm. Co., Ltd. Osteoporosis drug
risedronate sodium 2.5 hydrate 40.162mg (35mg as
8 RIDRONE-PLUS TAB. Pacific Pharmaceuticals Co., Ltd., Osteoporosis drug risedronate sodium), cholecalciferol concetrate
powder 56mg (5600IU as colecalciferol)
9 RISEN PLUS TAB. Daewoong Pharm. Co., Ltd. Osteoporosis drug
10 :AMOSARTAN TAB.10/50mg  :Hanmi Pharm. Co., Ltd. Hypotensive agents amlodipine camsylate 15.68mg (10mg as amlodipine),
11 :COZAAR XQ TAB. 10/50mg MSD Korea Ltd. Hypotensive agents losartan potassium 50mg
12 iULTRACET ER TAB. Janssen Korea Ltd. Antlpyretlcs, Analgesics, and Anti- acetaminophen 650mg, tramadol hydrochloride 75mg
inflammatory Drugs
13 LOXFEN CR TAB. Shin Poong Pharm. Co,, Ltd. Antlpyretlcs, Analgesics, and Anti- loxoprofen sodium hydrate 102.15mg (90mg as
inflammatory Drugs loxoprofen Na)
14 :PLETAAL SR CAP. Korea Otsuka Pharm Co., Ltd. Antithrombotics, Antiplatelet Agents :cilostazol 100mg
APETROL ES ORAL . . . .
15 SUSPENSION LG Life Sciences, Ltd. Apetite Stimulants megestrol acetate 650mg/5.2m¢
16 :RISENEX M TAB. Hanlim Pharm. Co., Ltd. Osteoporosis drug risedronate sodium 2.5 hydrate 172.1mg (150ng as
17 :RIDONEL D TAB. Hanmi Pharm. Co., Ltd. Osteoporosis drug risedronate sodium), cholecalciferol 0.75mg
18 :LETOPRA TAB. 20mg Ahn-Gook Pharm. Co., Ltd. Antipeptic ulcer drug s-pantoprazole sodium Trihydrate 23 g-4e

pantoprazole)

NASAFLEX NASAL SPRAY

Hanlim Pharm. Co., Ltd.

Decongestants & Nasal Prep

SONEPLUS NASAL

Hanmi Pharm. Co., Ltd.

Decongestants & Nasal Prep




Incrementally Modified Drugs (2015.12.31) - cont.
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KORER PHARMACEUTICAL
MANUFACTURERS ASSOCIATYON

\[) Product Company Effect Ingredient
KANARB PLUS TAB . . fimasartan potassium trihydrate 132.02mg (120mg as fimasartan

21 120/12.5mq Boryung Pharmaceutical Co., Ltd. Hypotensive agents potassium). hydrochlorothiazide 12.5ng
22 KANARB PLUS TAB 60/12.5mg Boryung Pharmaceutical Co, Ltd Hypotensive agents fimasartan potassium trihydrate 66.01ng (60mg as fimasartan

~>Mg ryung A yp 9 potassium), hydrochlorothiazide 12.5mg
23 :OLMETAN TAB 22.08mg Jin Yang Pharm. Co., Ltd. Hypotensive agents olmesartan cilexetil 22.08mg
24 :OLMESIN-S TAB SK Chemicals Life Science Hypotensive agents olmesartan cilexetil 22.08mg (15.99mg as olmesartan)
25 OLMOS-F TAB 22.08mg Ahn-Gook Pharm. Co., Ltd. Hypotensive agents olmesartan cilexetil 22.08mg
26 :OLMEXETIL TAB 22.08mg Jeil Pharm. Co., Ltd. Hypotensive agents olmesartan cilexetil 22.08mg
27 :iCILOSTAN CR TAB Korea United Pharm. Inc. anticoagulants cilostazol 200mg
28 JULIAN TAB 15mg Dong Kook Pharm. Co., Ltd. Other urologicals
29 NENOMA TAB 15mg Huons Co., Ltd Other urologicals

clomipramine hydrochloride 15mg
30 :CONDENCIA TAB 15mg CTCBIO, Inc Other urologicals
31 CLOJACTAB Jin Yang Pharm. Co., Ltd. Other urologicals
32 VOGMET TAB 0.2/250mg CJ HealthCare Corp. Antidiabetic agents voglibose 0.2mg, metformin hydrochloride 250mg
33 VOGMET TAB 0.2/500mg CJ HealthCare Corp. Antidiabetic agents voglibose 0.2mg, metformin hydrochloride 500mg
. . . ibandronate sodium monohydrate 168.75mg (150mg as

34 :BONVIVA PLUS TAB Alvogen Korea(previous : Dream Pharma) :iOsteoporosis drug ibandronate sodium) cholecalciferol concentrated Gr. 240mg
35 LEVACALM TAB 20/160mg LG Life Sciences, Ltd. Hypotensive agents lercanidipine hydrochloride 20mg, valsartan 160mg
36 :LEVACALM TAB 10/160mg LG Life Sciences, Ltd. Hypotensive agents lercanidipine hydrochloride 10mg, valsartan 160mg
37 LEVACALM TAB 10/80mg LG Life Sciences, Ltd. Hypotensive agents lercanidipine hydrochloride 10mg, valsartan 80mg

ZEMIMET SR TAB 25/500mg

LG Life Sciences, Ltd.

Antidiabetic agents

gemigliptin tartaric acid 34.45mg (25mg as gemigliptin), me

DEXID TAB 480mg

Bukwang Pharmaceutical Co., Ltd.

Diabetic neuritis drug

hydrochloride 500mg il

R-thioctic acid tromethamine 480

MET SR TAB 50/1000mg

LG Life Sciences, Ltd.

Antidiabetic agents

gemigliptin tartaric aci dr
hydrochlori




Incrementally Modified Drugs (2015.12.31) - cont.
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No. Product Company Effect Ingredient

41 iSAPODIFIL SR TAB 300mg Alvogen Korea(previous : Dream Pharma) :Platelet aggregation inhibitors sarpogrelate hydrochloride 300mg

42 :ANPLONE SR TAB 300mg Daewoong Pharm. Co., Ltd. Platelet aggregation inhibitors sarpogrelate hydrochloride 300mg

43 :ANPLA X SR TAB 300mg SK Chemicals Life Science Platelet aggregation inhibitors sarpogrelate hydrochloride 300mg

44 :ANFRADE SR TAB 300mg CJ HealthCare Corp. Platelet aggregation inhibitors sarpogrelate hydrochloride 300mg

45 :ANPRAN SR TAB 300mg Jeil Pharm. Co., Ltd. Platelet aggregation inhibitors sarpogrelate hydrochloride 300mg

46 PELUBICR TAB Daewon Pharm. Co, Ltd. ﬁ?f;ﬁ’rf;itféyASfL%iSics' and Anti- & | ubiprofen 45mg

47 TENELIA M SR TAB 10/500mg :Handok Inc. Antidiabetic agents :zgg::g::S::Q)hﬁert‘;gﬁ]’l"n'dheyg?’ggsfsrf dSéSS'"gO([:gO'“g as
48 TENELIA M SR TAB 10/750mg Handok Inc. Antidiabetic agents Egg:::g::g;:Q)hﬂgg:;’rn'dh?g?’:crﬁfgrf d5é57'“590$90"‘9 as
49 TENELIA M SR TAB 20/1000mg iHandok Inc. Antidiabetic agents Ezgg::g::S::Q)hﬁert‘;z:;’l"n'd@g?’ggﬁfgﬂjﬂ égg';g as
50 :EXON SR TAB Aju Pharm Co., Ltd. Muscle relaxants eperisone hydrochloride 75mg

51 :EPESIN SR TAB Myung Moon Pharm. Co., Ltd. Muscle relaxants eperisone hydrochloride 75mg

52 EXONIN CR TAB SK Chemicals Life Science Muscle relaxants eperisone hydrochloride 75mg

53 :EPERINAL SR TAB Jeil Pharm. Co., Ltd. Muscle relaxants eperisone hydrochloride 75mg

54 INEREXONE SR TAB Daewon Pharm. Co., Ltd. Muscle relaxants eperisone hydrochloride 75mg

55 Zemimet SR Tab. 50/500mg LG Life Sciences, Ltd. Antidiabetic agents ggm:g::gi:z)tﬁt:;grﬁ:: ;f;rz)ciﬁfrigse%mogor%omg as
56 SUGAMET XR TAB 2.5/500mg :Dong-A ST Antidiabetic agents evogliptin tartrate 3.4345ng (2.5ng as evogl'pt' '

SUGAMET XR TAB 2.5/850mg

Dong-A ST

Antidiabetic agents

metformin hydrochloride 500mg e
evogliptin tartrate 3.4345mg (2 5mg.as € :
metformin hydrochloride 850m:

AMET XR TAB 5/1000mg

Dong-A ST

Antidiabetic agents

evogllptln tartrate




Top Class Bio-Technology Competency ol g

-Developed the world’s first stem-cell therapy & antibody biosimilar product
-Producing four of five globally commercialized stem-cell therapy products

~ S 250

. ) . . Green Cross’s Hunterase for Hunter Syndrome
Pharmicell for Acute Myocardial Infarction Patients (Approved on Jan. 9, '12)
» World's 1st Stem Cell Therapy Product (Jul. 1, "11) P Rare Disease Treatment
Up to 50% World Market Share
($447 M, 10% Growth per Year)

==
- = g- Celtrion Remsima

3 E: ,f . e for Rheumatoid arthritis _
! §§' i ! » World's 1st Antibody .
s ’ i Biosimilar (Jul. 20,'12)«

Anterogen’s Cupistem for Crohn’s Disease —_— - R
(Approved on Jan. 18, ‘12) 5 » < : > EMA 20!3/US FDA

World's First Cure for Crohn'’s Disease

erapy Product



KPMA

No. of Company & Product for Biopharmaceutical BRI
No. of Company No. of Product
Total 97 812
Total Manufacture 49 502
Import 48 310
Manufacture 11 82
Vaccine
Import 14 62
Manufacture 20 274
Blood Product
Import 4 33
Manufacture 3 11
Toxin
Import 4 5
Manufacture 1 1
Antitoxin
Import 1 1
Recombinant Protein Manufacture 13 120
Product Import 33 209
Manufacture 10 14
Cell Therapy Product :
Import

inistry of Food and Drug Safety (MFDS)




Approved Biosimilar Products

Product

Company

Indication

Approved Date

Remark

. . Rheumatoid arthritis, , EMA('13)
1 Remsima 100mg Celltrion Ulcerative colitis, etc. 12.07.20 FDA(16)
2 Herzuma 150mg Celltrion Breast cancer, "14.01.15
Stomach cancer
3 Herzuma 440mg Celltrion Breast cancer, "14.01.15
Stomach cancer
4 SciTropin A 5mg SciGen Children with growth failure "14.01.28
5 SciTropin A 10mg SciGen Children with growth failure 14.01.28
6 Brensis 50mg >amsung Rheumatoid arthritis, 15.09.07 EMA('16)
Bioepis psoriasis, etc.
7 Basaglar QuickPen 100U Lilly Diabetes 15.11.25
8 Basaglar Cartridge 100U Lilly Diabetes 15.11.25
9 Renflexis 100mg Samsung Rheumatoid arthritis, 15.12.04 EMA(
Bioepis Ulcerative colitis, etc.

* As of Dec. 2015, Ministry of Food and Drug Safety (MFDS)




Approved Cell Therapy Products

Product Company Indication Approved Date Cell Type
1 Chondron Sewon Cellontech Knee articular cartilage defects '01.01.30 Chondrocyte(auto)
2 Holoderm Tego Science Burn wounds '02.12.10 Keratinocyte(auto)
3 Kaloderm Tego Science DiaBbuer’:?c\A;gg:ﬂfcer (1)382;411 Keratinocyte(allo)
4 Keraheal MCTT Burn wounds '06.05.03 Keratinocyte(auto)
5 CreaVax-RCC JW CreaGene Metastatic renal cell carcinoma '07.05.15 Dendritic cell(auto)
6 Immuncell-LC Green Cross Cell Hepatocellular carcinoma '07.08.06 Activated lymphocyte (auto)
7 RMS Ossron Sewon Cellontech Acceleration of bone formation '09.08.26 Osteoblast(auto)
8 Queencell Anterogen Regeneration of :g?ﬁstaneous adipose '10.03.26 Minimally-manipulated adipocyte (auto)
9 Cureskin S. Biomedics Treatment of acne scar 10.05.11 Fibroblast (auto)
to | MM gy | Imerovenentofdecon factongatents - qygpgy | Bone mangydaried mesenchyml
11 Cartistem Medipost Knee articular cartilage defects '12.01.18 g}tg:ﬁlycrﬁ;? st')cle?rzdc-ecfle (r;\lllic)j
12 Cupistem Anterogen Crohn'’s fistula 12.01.18 Adipose-derived gﬁig?chymal stem cell
13 Neuronata-R Corestern Delay of amyotrophic lateral sclerosis 14.0730 Bone marrow-derived mese

(Lou Gehrig's disease) progression

stem cell

Keraheal-Allo

MCTT

Reepithelialization in deep 2" degree
burn wounds

'15.10.16




Clinical Trials in Biopharmaceuticals

-No. of Clinical Trials Approved in Biopharmaceuticals

Vaccine, Blood product, etc. 9 15 11 14 17 14
Recombinant Protein Product 64 69 87 88 68 140
Cell Therapy Product 11 6 10 16 11 15
Total 84 90 108 118 96 132

-Cell therapy products (~2015.12.)

Cell Type

No. of Trial No. of Applicant Tissue-
Stem cell Immune cell Somatic cell ; Xenogenic
engineered
200 57 109 59 24 7 1

-Gene therapy products (~2015.12.)

No. of Trial No. of Applicant

42 20 18

Vector Type
Plasmid Virus PIasmld Gen-e_tlcally mRNA
+ Virus modified cell preparation
16 1 6 1




R&D Pipelines




R&D pipelines / stage(2015.12.) KPMA

- No. of Companies (operating R&D) : 69

- No. of Pipelines : 618
Source : 2016 KPMA Directory Book

No. of R&D Pipeline / Stage
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R&D pipelines / stage(2012~2014) Kfmﬁ

2012 2013 2014
phase3 110 115 145
phase2 54 60 69
phase1l 145 154 174
non-clinical 202 202 200
discovery 311 338 366
total 822 869 954

R&D Pipeline(2012~2014)

discovery M non-clinical M phasel M phase?2 M phase3

2012
Pharma Industry Analysis 2015. (KHIDI)




Successful R&D result
— Strategic Partnership




26 cases of Strategic Partnership in 2015

KPMA

KOREA PHARMACEUTICAL
MANUFACTURERS ASSOCIATYON

26 cases of Strategic Partnership in 2015 (Revenue: US$ 8.1 Billion)

Year Company Area Partner Contents of Agreement
2015 Hanmi Pharm. Co., Ltd. Diabetes Sanofi Aventis License Agreement [EURE 3.9 Billion = USD$ 4.4 Billion]
Exclusive license and collaboration agreement for the
Luna Cancer Boehringer Inaelheim development and global commercialization rights, except in
2015 Hanmi Pharm. Co., Ltd. (Hl\g/ll61713) (Ggrmang) South Korea, China and Hong Kong.
y Initial payment: $50 million (Milestone: $680 million)
Double-digit royalties after commercialization
Worldwide rights to HM71224 for all indications excluding
Eli Lilly and Company (United China, Hong Kong, Taiwan and Korea. Lilly takes development,
2015 Hanmi Pharm. Co., Ltd. Immunological Therapy y Statesp) y regulatory, manufacturing, and commercial leadership.
Hanmi receives $50 million initial (Milestone: $640 million)
Double - digit royalty payment after commercialization
Eurofarma Rights to DA-1229 in 17 different countries in Latin America,
2015 Dong-A ST DA-1229 (Brazil) includes clinical trials, regulatory, manufacturing and
commercial leadership.
Rights to Hunterase in Russia for clinical trials, regulatory,
2015 Green Cro;s Hunter’s Syndrome Nanolek(Russia) manufacturing and. c.ommeraal leadership.
Pharmaceutical (Hunterase) Green cross — provision of final product.
After transfer of know-how — provision of raw materials
2015 Viromed Immunotherapy Bluebird Bio License Agreement [US$ 49 million]
2015 Hanmi Pharm. Co., Ltd. Cancer Spectrum Pharmaceuticals License Agreement [ Contents of agreement unknown]
2015 Genexine Inc Cervical Cancer NeoImmuneTech - NIT License Agreement
Boryung . 13 different countries in . _
2015 Pharmaceutical Hypertension Southeast Asia License Agreement (_;..r."
2015 Genexine Inc. Diabetes Tasgen License Agreement ,_1:‘4”t
2015 Genexine Inc. Human Growth Hormone Tasgen License Agreement - i »

QHealthCare

Anti-gastric secretion

Lucion

License Agreement




Strategic Partnership / Export / License Deal

KPMA

KORER PHARMACEUTICAL
MANUFACTURERS ASSOCIATYON

Year Company Area Partner Contents of Agreement
2014 Hanmi Pharm. Co., Ltd. Targeted Cancer Treatment Luye Pha(rcn;?ng)roup Ltd. $20 million in upfront and milestone payments.
2014 Aprogen Remicade Biosimilar Nichi-Iko Pharmaceutical Aprogen receives $30 million initial for worldwide rights for
(Japan) commercialization of the drug.
2014 1I-Yang Pharm. Supect (Chronlg Myeloid R-Pharm (Russia) Il-Yang: provision gf raw materials and finished product in market
Leukemia) entry. $13 million in milestone
2013 Medytox Botulinum Toxin Allergan $65 million upfront. $297 million in milestones
Evolus : Clinical Trials, Regulatory, Distribution
2013 Daewoong Pharm Nabota (Botulinum toxin) Evolus (United States) Daewoong: Production and Export
Approximately $258 million based on five year export value
2010 Medifron Alzheimer’s Disease Roche $290 million in initial and milestone

Hanmi Pharm signs $4.4 billion anti-diabetes drug
deal with Sanofi

ORI

Hanmi Pharmaceatical Co., South Korea's leading dnag maker, signod an

approximately 5 trillion won (S4.4 billioa) worth contract with multinational
pharmaceutical tirm Sanoft S.A. to license oat its self - doveloped technology for
Dew anti-diabetes drugg, marking the largest deal seaded by a South Korean
pharmaceutical company.

Hanmi climbed as much as 30 percent to an all - time high of 711,000 won in
Seoul rrading roday

bluebird bio in licensing deal with ViroMed for CAR T therapies

Comenerm My S

USA-based bluebird bio (Nasdaq: BLUE) and South Korean flrm ViroMed (KOSDAQ: 084990} have
entered into an exclusive license agreement to tesearch, develop and commercialize chimeric
antigen receptor (CAR) T cell therapies using ViroMed's proprietary humanized antibody toan
undisclosed cancer targer for solid rumors i

Under the terms of the agreement, ViroMed will provide bluebird bio exclusive rights to its novel
humanized antibody to the target, and bluebiid bio will leverage its proprietary lentiviral gene SR

therapy platform and CAR T capabilities to develop CAR T therapies against the target.

Deal worth a potential S48 million per product to ViroMed




Korean Pharmaceutical Industry Vision - PHARMA 2020 @ KEQQ&/}

-To grow into a global top-seven pharmaceutical power
-To reinforce investment in R&D for new medicines
-To foster high-caliber pharmaceutical specialists

(Unit : won)
2011 2017 2020
2 0 2 O Top 50 Global Pharmaceutical Companies 0 1 2
World’s Developing Global New Drugs 0 4 10
R&D Investment 1trillion 3trillion 6trillion
Top 7
Overseas Export of Medicine 1.9trillion 11trillion 23trillion

Strengthening R&D Investment for New Drug Development

Encouraging Capital Finance
Attracting professional workforce

Expanding strategic Global market entry
Implementingladvanced infrastructure
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