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New Drug Development Cost - Continues Going High

Highly Risky

Successfully approved, 1/5000,

Failure rate around 90% (Genomen Tech, 2009), vs.
other industry products, at 23-30%,
commercial products, at 30-40%

Extremely Time Consuming

8-13 yrs or longer for a new drug reaching the market

Hugely Expensive

500M to 1.3 Bn (Morgan Stanley 2008) A,
1.2Bn to 1.3Bn, Nature Review (Drug discover, 2009) | “ g
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R&D Productivity for the Global Biopharm-lndustryHas—
Been Declining Since the Later 1990s

IR R R A SE RN B

© Average clinical trials (1,11, I11) exceed their timeline by 20%

o Life -saving treatment, delayed.
© Industry invests twice as much in R&D as in a

decade ago, produces 25% of the new medicines

It then produced (Financial Times, 2007)
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Current Pharm Business Model is Unsustainable

Outsourcing Drug R&D to Asia _ Inevitable Choice
-Price Waterhouse Coopers (2007)

© Most pharma MNCs now have Asia in their global drug
development strategy setting up their own brick and mortar facility,

virtual labs or partnering with R&D/service providers in the region.
o 72% Pharma MNCs having clinical trials to Asia

© The two attracting highest demand are China and India.
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Cost Ranking of Asian Territories
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(Scores are ‘normalised’ with the best ranking territory = 100. Thus, higher scores
indicate lower costs.)

Source, Industry pharmaceutical, PriceWaterhouseCoopers2008
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Wider Risk Ranking of Asian Countries
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China Position in Global Drug Development

1 [E7E S ERZ YIT I AL

© China “arguably ranks as the best pharmaceutical outsourcing
destination among all Asian Territories” when looking at the
multiple factors of cost, risks, and market opportunities
- PriceWaterhouseCooper, 2008

(China, Japan, India, Singapore, Taiwan, Australia, Korea, Malaysia,
Thailand, Indonesia, Philippines)
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Can China Become the Hub for Clinical Development ?

f_d_\fa ntage ’tﬁ?_ = Disadvantage % % ’

Patients/norma|

volunteer
~ S

Less legal
liability dispute |
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HErZE#HZERIE 2012-05

Open-All Trials
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India is Becoming the Global Hub for Clinical Drug Development

© 800017 Lk, 1,8 Billion US$ industry 50,000 employees
o Global clinical contracts about 45Billion$ 450 1Z.3€ 7t
© 259% annual increase

© China CRO,

2009, 2.6/ %
2010, 4.312 %
2012, 7.912 %

usp (47.)

® china

B India

indla 2012
HE: BB Price Waterhouse Cooper #IASSOCHAM (EDE T B &£ ¥iE
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& [E F{ICRO F=Mk

HMZ N 1996/1997 MDS, Quintiles, Covance
N 258 b B CURAE Y, 3522 25Uk F R, I R ik 55

o [EANRDREENLHY, = EEE iR A A G i R I 2 R 2l
5, AR IR 55
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Current Situation of China CROs CRO JRZ
AN AR SS B— EH RN ANE R, 2 883,682

© Small in size/capability
About several hundred statewide, BJ has over 100
© Lack of international exposure
few known to the world, Wuxi, BioDura,
fewer, in the clinical, Excel, TigerMed,
© Limited recognition/acceptance by domestic pharmaceuticals
© Mostly in clinical development of drugs in Category 3 or 6

P e
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CRO 3% P 3
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Global Clinical Trials Outsourcing Summit, May 14-16, Seoul, Korea
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CRO TG FER M, Bk
o YN I & T
In US a phase Il (T J7'$,
In China, /L JIRMB

o HIATBUEIN BB
W#51-62513,628 w2, — M LA R (Fh R i 2 A% 602 X)
HI AT CRO A R BR, # K 5% H 5 ik
A5 K, AA KR
TETONAE, s AR
BIIRFAY,

O O O O
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B Pkl continued

YRR RS CTA HFIg K

Country/ Clinical trial approval time
Region
China SFDA For new drug: 6-8 months Actual approval time
(main land) For Category 6 drug: 10 months is often over 1 yr
India DCGI, DGFT For Category A: 2-3 months
For Category B: 3-5 months
South Korea KFDA 3-4months In parallel with
IRB/EC(3-4 months)
Taiwan MOH 2.5-3 months
Singapore HAS 1.5 months In parallel with

IRB/EC(1.5 months)

.
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e, Bk ik _ continued

o AR AHELIYE R (in avg. < 1/5 of US cost) _ Drug Discovery
Today, 2006, by Roman Boutillier

o MINTFTIEAE /6 (7 death in an aids drug trial)
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The market will become even more competitive
How we survive and grow?

o [H[r KHICRO K&  capacity and capability _ size does
matter!

o “AREUNS" KL, I BRI
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Major Western CROs Are Madly Expanding in China
© PPD-Excel /4%, PPD-{Rifi
and then PPD itself, bought by Hellman & Friedman/Carlyle 3.9B$
© INC acquired Kendle International 232 M$
© InVentiveHealth Inc acquired Pharmanet
© Nautic bought Omnicare’s clinical service (Thecome) 200M$
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© CRO ZRFEFIMIE LCRO Tyt HWy, E % &k Bk
Ml

Though business up and down over the past 3-5 yr,
A S [B] K
AT EA RS
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IO, Bl i B, E A m] A4l
AR T [FAT, BAEEATH,
© (Covance i)ty Lily FJR&D 50M$)

LFHHICRO K ERE NS IERT

© Merck _ Pimaral
© Bayer _Parexel

O LT — A%
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E W CRO WAH B ZE — BEEE Bk smAk AR 55 FlT il 3% ) S0l

o FEEWALEIFM4EE R (Pharmaron acquitted Bridge Lab,
from drug discover to preclinical )

o Zjlr (chemical synthesis), & 24 (API, scale up) KK
Ji (medicinal chemistry, biologic discovery, high throughput,
screening)
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Continued

o AR R AN IR S5 B B (ABO) 4 T 102 K AMUALAY
o _ AhMILE UMEE A, Bt A IR HY, I AR A VEM HIR, A1
iy e URSS

Wuxi recently acquired two CROs in Shanghai’ (LA UL 258}
B, R BE 2R, MedKey/ Jiecheng Med-Tech
Development

pmme—————



FRONTAGE

moving your compound forward

Going public (TigerMed) _ for financing to quickly
expand/occupy the market

© Mostly involved in Innovative drugs development Global
multicenter trials

o HPEECROAMLL, BEAMHMEE .. AHALERLE, AT I RIRCE &
o ZRIFENMLIA M 200947 6,279.29 )7 IC
20114  19,326.387j 7.

o FWHEEIIKFNT5.44%.
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— how we survive and grow
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Top five attributes, that pharmaceutical are looking for

© Therapeutic expertise 3 ; 3T RS B
© Low cost =N

© Global footprint e s
o CRA quality

o

Upfront contingency planning

BOAHEY W®E& HE~E ANMES BT
IffzE HEEsR SR 5] ] N

BB BesFion NHE. o &8

pEm—————— 0
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Striving for Survival and Growth

o fEmHHRED],

get into global trials

work with Western pharma/biotech for its China projects
liaised with Western CROs
SOP/system/language
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{2t 24 B IR A BE T 3R

O CTA approval process can take over a year

O Preclinical pharm/tox, 3,6 month stability data are required to
be done from China

O Exit/entry restrictions/permit

samples (bio, blood, tissues) complicated/duplicated
procedures of application




FRONTAGE

moving your compound forward

Promote Industry Standard

o CRO F=VAfE) & Fril, B AE S

4B E FRiAIE (FDA inspection, and EMEA/international
accreditation,

CROU, 1S9000

WarkEE  “BERER

BeATALEE, B, Am—idkdth, —uR, 2R%
REFAEFITE EHRIRS , FREF, REILH%

o

O O O O
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M yE4L? How, and to what standard ?
It RCRO FR G A BRUEAL T I 1)k ik

o IMlk/th<sBATHIH, 4128 CROU is making good effects now
“G R CH RGNS B B e” , ((HR2URMELL—%K, —&
PRAEIIHEAT R B, 2 Fa AT T8 H 58 IRANSEFR)

o PAE LRI, iR 45 Major Pharma & [E R H £ [fICRO 7 Sk
(BAEAT e T i as VR bt

O A7 Mb PN Ao PRI A S P 1T 3 RS AR AT i AR

O Zyii HlITESAS R A AT 2 =] 1 ARG

P e
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ML BAE AR AR Z O R N BT GCP

o Bill, W&, E?
°© GCP _ ARAELEZXRELH, BEBRELERS 8w 5]
o ICF, (W%, B3, #lE) wysLirfEsiRE KA

| evro- 00000003
| o~ 00000002

PMID- 00000001
TI - NWutriticnal .. in

AB - BACKGROUND: Chronic
renal . show .. OBJECTIVE: The

food .. studied. METHODS: i - -

Futritional .. food intake. W _:,-’ Iy o
11 § e A

BESULTS: The results show .. | ¥ e
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3 GCP ¥,
China GCP Practice History

© 1998, Regulation of Drug Clinical trials
© 1999, Regulation of Drug Clinical Trials _revised
o 2003, After China became WTO member (12, 2001),

The items in the Regulation that were not in compliance with the
ICH-GCP were removed or modified.

© Revised Drug Clinical Trials Quality and Guideline (GCP),
published 09, 2003

P e
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GCP Deficiency _general situation # [EGCPk &

The current major hurdles: ICH-GCP compliance _ in both the
regulatory and industry practice

China falls behind, US/European countries, and developing counties (Asian
countries) in general and in specific stage of drug development .

“China Drug Clinical Development _Current Status and Development”
Forum, 2009

Organizer: SFDA Medicine Economic Inst, China Prescription Drugs, et al.

P e
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GCP Deficiency — in regulatory oversight
2B E R T B BRE

Regulatory agency focuses on site accreditation of the
study hospital/sites (facility/equipments,
education/academic recognition)

Less oversight/enforcement on training, GCP practice in
trial operation and management.
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Current GCP Practice _at the study sites

SFDA accreditation of study sites _ the only regulatory requirement
for conducting clinical trials.

© Policy of site accreditation, 02, 2004 4 B WA B R A R A

o At present, about 356 study hospital/sites, s
with a total of 1900 therapeutic areas ) OSBEARSE A0
accredited by SFDA B R e anui

. . g CRT. B, KN LRERS. TR, 458,

O Currently, all sites accredited before R ™

. 8. NE. EFEE (G

2007 are under review.

ERITA P R LR S LR R L

AT rrview il gl eadieisnd medicall asiiien is qualifiod o
condect clmical s

iy wm ® oy B BER
Thin cxrtiflicale reraims vakal ol
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Current GCP Practice _at the study sites (cont’d)

%]
Regulatory accredited sites, limited mostly == %
In top tier hospitals in major cities '
60% in BJ and Shanghai

_subjects/patients are not as available as .,
expected (competing trials, “ professional” g

volunteers)

Clinical data collection/management, in
general, preliminary, irregular, except
limited sponsored by few MNC or major
CROs
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Current GCP Practice _ Training

© Extensive GCP training by regulatory agencies (State and
Provincial levels), and associated institutions,

O Reported thousands of physicians, nurses, staff are trained,

o “Training certificates” issued as qualification for participating in
clinical trials.

T e e e
e R O T e

=l iE B

s
L - e

B % FET 2004 fF 4 H 10 BE P
S,

e . 200404128

:}E-: Sy ~:
o D S S R R I SRS e a2

2e
-5

14 RSk SYesEEte o

s

P
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Current GCP Practice _ Training
o Isitenough? HREIHIEEIIZNEH

« Content/scope of the training,
Inconsistent

mostly, introduction of the GCP history/concept, 1-2 days to a
couple of wks)

e Many clinical staff who were trained
are not participating/retiring,

newer/younger physicians/med graduates/nurses participating
In the trial operations, without proper training.

P
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: d forward : ic instituti
TOVInG YORr Somporna TerEE dispersed by authentic institution

http://www.csco.org.cn/ Chinese Society of Clinical Oncology

[ BB B, BRERER, MR R B, A R tha

CSCO=22
N
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China GCP Training _ wrong information is being dispersed,

“GCP” that has been deemed incompatible with the ICH-GCP and
international practice

http:/swww csco.ore oen/eep/class/zhn002_htm Authentic GCP training

Sy

Ny i _' N { ¥ E ( ceP )

24 o Il PRI B ' B AR S (GCP) Drug Clinical Trials Regulation (GCP)
Ex#HHMNEEFERS (13 5) State Drug Administration Reg No. 13
—HhhFEA —H AR 1999-09-01

H x Index

F— B Chapter 1, General Introduction
5 ARG AT R S0 E&E  Chapter 2 +oeee .

3T S A R Chapter 3 =-+----

—
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A Specific Example:

A pilot BE Study of 24 subjects for US NADA
done in a China phase I center (Jan. 2010)

8/25 source doc/ICF/CRF were reviewed, 7 over 8 (8/%) have GCP
problems, e.g.

e missing signatures or dates on ICF, (physician’s, patients’ or
witness’)

 subjects enrolled with exclusion items (e.g. OTC drug, over-weight,
under weight etc) with no explanation, no Pl waiver

P e
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Representative Problems - ICF process
FN15 B — K #AE
» Signhature/date missing
» Singing on different dates
» Timing of consent,
signing on the same date of dosing
» Old version,
not the update ICF, were signed by the subjects

» Singing on ICF having different test drug info
» Different ICF were consented in multicenter studies

P e
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Representative Problems — ICF content

*iE F= A AR &

© Terminology, too difficult to understand (e.g. “drug abuse™)
© Content/format

Poor layout,

No subtitles, or too condense
Repetition,

Overly long
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Representative Problems — ICF Content(cont’d)
S5 [F) & A AR 0] /R

© Key Info missing

Risk and benefits of alternative therapies are not
sufficiently disclosed.

Placebo consequence of not being treated are often not
given fully
(Declaration of Helsinki requires to, if subjects have a chance of

receiving placebo)

P
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Representative Problem - IRB Issues

L R SAURME &

© IRB are hospital specific, each hospital/site uses its own
- Redundant and difficult in global MCT

© IRBs are chaired/influenced by Academician, Director, KOLS in the
hospital, who are often the Pl

© IRBs are not regulatory empowered, mostly function as protocol
reviewer, and often an approval is given with minor suggestions
without any further oversight.

©  Amendment, modification, notification are not properly done
o [Inexperienced IRB may add extra hurdle for trial approval

P e
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Representative Problems - Operational

BRAE AR W) e

© Add or enroll more patients,

do not follow the protocol, at any point of the study without
IRB amendment or notification

o Patient Diary _ incomplete, or retrofitted by the hospital/CRAS, by
memory or simply for the sake of completing the report at the
closure.

(FDA is encouraging ePRO to safeguard the data integrity)

P e
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Representative Problems - Operational (cont’d)
BAE PR )

o QOthers

- Bio-samples (blood, urine, tissues) are taken by the hospital for
other research purposes without acknowledgement of sponsor, or
consent from the subject/patients

- Subjects/patients are used for other studies (by graduates, nurses,
psychoanalysts)

P e
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Geopolitical Factors
- State/Provincial Projects

© Often a drug project is initiated /supported by governments
(state/provincial) e.g.,

“Project 863”, “Project 973”
State Science/Tech Projects B X B E KL,

All the parties involved in such projects including the IRB
would like to “see” the project go through smoothly

P
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Geopolitical Factors — cont’d

© Downside of strong Government Financial Support _

Government becomes a cheerleader for a drug, the project or the
company,

Even if the result are uncertain objectively likely, a permissive
result along the R&D processes all the way through the regulatory
approval;
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Geopolitical Factors — cont’d

It is not yet clear from outside China:

How well or thoroughly
the regulatory agency is ready to truly embrace
the kind of transparent processes
that are necessary for faster genuine progress

in

new drug development and
for

confidence in that progress

to be without reservation elsewhere.

- Drug Discover Today -

P
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Others

O Subject rights/safety/liability/insurance
Insurance and liability litigation

O |P protection
IP infringing, allegations, a serious concerns,

Western IP law firms in Shanghai and Beijing are now actively pursing
in China.

NCEs in development stage, entering clmical(in US) , however
modified agents by Chinese (actually “me-too”, “me-better” “NCEs”
are going on competing for approval

e.g., at the moment, several diabetic, oncology, anti-infectious NCEs
of this type are going through clinical stages

arguably even, who is the original NCE drug developer, if these
“NCEs” were approved first in China

e
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To improve China GCP

Regulatory oversight/enforcement of GCP

_ by which government (MOH, or SFDA?)on
which part of practice/operation of the clinical drug
development

Make GCP practice compatible with the international,
e.g., via multicenter global trials to eventually

make the data acceptable by US/EC.
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To improve China GCP

* |RB to be empowered to enforce GCP practice
e The regulatory body to oversee and improve the IRB practice.

IRB, central or regional, “independent” to the hospitals

IRB shall impose oversight on data integrity rather than leaving it
to be produced by investigator/CRO via “QA” solely by
themselves.

P e
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moving your compouhd forward 7\5% % %ﬁ*

Headquarter in Exton, PA

Bio-analytical, biomarker, DMPK _ Malvern PA,
Pharmaceutical, formulation R&D _ Exton, PA

Clinical (phase I center) _ Hackensack, NJ

Clinical (CRO management, data/statistics) _ Exton, PA

O O O O O

Frontage extended business in China
(Shanghai,2006)
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Frontage Services in China (Shanghal, Beijing, Zhengzhou)
J7istE [ F)Ik Sy

© Phase I centers in Zhengzhou (120 beds) and in Changchun (72 beds)

o Bio-analytical, pharmaceutical/tox, formulation, CMC, GMP

manufacturing (Shanghai, Beijing)

© Early phase focused services (first in human, Poc)
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Leveraging the Strengths on Both Sides
Services of US quality at China cost

BX A P A S5 LA B O A SRt i B O S5

7|

Ullla
1
{

FITT I T EEEEEE -

o Phase | sites in Hackensack NJ,US and
Zhengzhou/Changchun China

© Same operation system (clinical, bio-
analytical, SOPs)

O Chinese staff to be trained in the States,

US staff coming to work at Zhengzhou
site.

AL
-
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L_everaging the Strengths on Both Sides
Services of US quality at China cost

BXE P I R 3 CA [ A A s £ v o B O A 55

BE study data to be submitted for FDA and China SFDA
registration

- pilot BE in China and the Pivotal in the States for FDA
registration

- now, Pivotal BE done in China for FDA ANDA
submission

Six FDA approved ANDA from China, Frontage has done
5 of them
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THANK YOU FOR SHARING
OUR THOUGHTS
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