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ABOUT RDPAC

The R&D-based Pharmaceutical Association Committee (RDPAC)
is a committee of the China Association of Enterprises with Foreign
Investment (CAEFI). It is a non-profit organisation made up of 39
member companies with pharmaceutical R&D capabilifies.

Between them, RDPAC members have 49 plants and 30 R&D
cenftres, they have invested 20 billion (RMB) during the 11th Five
Year Plan and intfroduced 543 New Molecular Entities, Altogether,
they manufacture and sell 2817 different medicines.’
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The Chinese government has boldly committed to moving the
pharmaceutical industry up the value chain towards innovation and
has made good progress towards this ambitious goal.

RDPAC members have been long-term innovation partners with China
through contfinuous conftributions to patient safety, drug quality and
treatment standards for Chinese patients.

Pharmaceutical R&D innovation today is conducted through global
networks, and RDPAC members are integrating China into the global
R&D innovation system.

RDPAC members have rapidly increased their investments in China R&D
to 8 billion RMB per year, accounting for >50% of China's large and mid-
size pharmaceutical industry R&D spending and creating ~3000 direct
high value-added R&D positions.

These investments are primarily in disease areas identified by
government and we have been ongoing partners to local research
institutions in these areas with more than 210 partnerships.

RDPAC members are helping to build innovative local Chinese
companies by developing expertise, seeding talent and taking them
global.

RDPAC members have helped create a distinctive RMB 6 billion local
Chinese CRO industry.

To become a truly global innovator, in addition to making steady
progress towards a thriving scientific infrastructure, China needs to
provide a supportive regulatory environment, reward innovation and
continue to protect IPR.

The Chinese government, local companies and RDPAC members
share a similar vision to see China become a leading global innovation
partner. RDPAC welcomes the opportunity to continue to partner with
the government to reach our joint aspiration for the benefit of Chinese
patients.
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'The Chinese government has a vision: to move
the pharmaceutical industry from one based
on low-cost manufacturing to one that is a
dynamic source of global innovation. To meet
the dual challenges of building a knowledge-
based economy and the rising healthcare
needs of its 1.3 billion population, China has
articulated ambitious and tangible objectives
towards an innovation-based pharmaceutical
industry. The Major New Drug Development
project aims to deliver 30 new drugs by 2015
and government officials have expressed a
desire for R&D capabilities to reach those of
first-tier countries by 2020. At the heart of
this R&D effort is a commitment to address
the needs of Chinese patients: the country’s
leading mortality causes are also the priorities
for R&D innovation.

China’s government has made strenuous
efforts towards its innovation goals. China
produces 49,000 PhDs a year and initiatives
like the “Thousand Talent Plan” help attract
overseas talent to China.? Large investments
in infrastructure have also been made with the
establishment of at least 22 biomedical high-
tech parks.3 Standards have been steadily rising
as shown by the number of Good Clinical
Practice (GCP) certified sites increasing by
~70% in the last five years. Early successes
include 5 New Drug Applications (NDAs)
approved by SFDA from 2007 to 2010, and
24 novel drugs discovered in China with both
China and global US/EU patents which are

currently in clinical trials.#

RDPAC members share and are partners
in the Chinese government’s vision for the
industry. RDPAC members are leading global
companies in R&D innovation and for many
years have brought innovation to China in the
form of advanced medications to meet Chinese
patients’ needs, and innovation in standards to
improve the quality of care and raise quality

.l .. “

across the industry. The innovative drugs that
RDPAC members introduced help set the
toundation for China’s generics industry. Today,
RDPAC members are integrating China into
the global R&D innovation network. They are
committed to China for the long-term, with
planned R&D annual investment accounting
for >50% of 2010 China’s large and mid-size
pharmaceutical industry R&D spend.’ They
are embracing the government’s emphasis
on priority disease areas, and transferring
knowledge, capabilities and standards through
over 200 active public-private relationships.
RDPAC members have developed talent that
has seeded local companies such as Beigene,
Hua Medicine and Tigermed, and partnered
with local companies to enter global markets.
They have been instrumental in building
a distinctive RMB 6 billion local Chinese
contract research organisation (CRO) industry
that lowers the barrier for Chinese companies
to pursue R&D innovation.®

China’s pharmaceutical industry is at a
crossroads. Industry ambition is rising, driven
by many converging forces that include
government focus, infrastructure growth,
availability of talent and increasing investment.
However, some elements of the policy
environment are misaligned with this ambition
and risk limiting future innovation. Decisions
taken today will determine the industry
outlook tomorrow. In addition to making
steady progress towards a thriving scientific
infrastructure, China will need to provide a
supportive regulatory framework to foster
innovation, proper incentives and rewards for
innovation including fair pricing and timely
market access, and stronger protection for
intellectual property rights (IPR). RDPAC
members are honoured to be part of China’s
historical movement towards innovation
and hope to continue to contribute to the
innovation dialogue.
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CHINA HAS MADE A BOLD
COMMITMENT TO INNOVATION

After two decades of extraordinary growth,
China has become the world’s second
largest economy. The Chinese government
now wishes to take growth to even higher
levels by making the transition from a
manufacturing-based economy to a dynamic
innovation-driven economy across many
industries. At the same time, China faces
the formidable task of providing quality
healthcare to 1.3 billion people with rising
incomes and expectations.

China’s vision for innovation

Given this dual challenge, the government
has boldly committed to moving the
pharmaceutical industry up the value chain
towards innovation. This is the driving
force behind the sustainable development
of the pharmaceutical industry. China has

Message 1

The Chinese government has
boldly committed to moving the

pharmaceutical industry up the

value chain towards innovation and
has made good progress towards
this ambitious goal.

articulated ambitious and specific goals in
support of this vision:

= By 2015, the Major New Drug
Development project seeks to deliver 30
innovative drugs, 30 generic drugs that



address major unmet health needs, and
over 200 improvements to frequently-

used drugs.

= By the same date, the 12 Five Year Plan
envisions China being in the global top
three for global patents and biomedical
publications, with export growth of 20%
per year and key local players increasing
investment to at least 5% of revenues in

R&D from ~1% today.

= By 2020, China aims to upgrade
pharmaceutical R&D capabilities to
approach those of first-tier countries.

To achieve these goals, the 12t Five Year Plan

outlines five key levers for implementation’:

* Increasing financial incentives
for innovation, strengthening
implementation of R&D tax benefits
and encouraging private capital
investment in innovative pharmaceutical
companies.

* Enhancing processes for drug review
and approval, improving quality
standards and regulatory compliance.

= Strengthening talent attraction and
cultivation, attracting overseas talent
and encouraging healthcare professional
training.

= Encouraging collaboration between
industry, universities and research
institutes, accelerating commercialisation
and increasing R&D capabilities.

*  Broadening international collaboration,
promoting strategic partnerships with
multinationals to develop new products
and enter global markets.

Good and steady progress
to date

China has swiftly begun to implement this
innovation vision, improving its innovation
infrastructure, talent base and standards. The
last decade has seen a surge of development,
with at least 22 biomedical hi-tech parks
established across the country to promote
pharmaceutical innovation. Through tax
incentives, subsidised land and policy
incentives such as the fast-track channel
for reagent imports, the parks are working
to co-locate a critical mass of innovative
pharmaceutical companies and build an
environment for collaboration.

China is also building a vibrant pool of
talent to fuel innovative R&D. It already
produces the second largest numbers of PhD
graduates globally. Initiatives such as the
“Thousand Talent Plan” and local variations
have attracted many high profile returnees
with deep scientific and management
experience to help build an innovative
industry in China.

The Chinese government is also steadily
raising quality and safety standards. New
Good Manufacturing Practice (GMP) and
Quality Control standards have been released
in the last two years, and the number of

Good Clinical Practice (GCP) certified sites
has increased by ~70% in the last five years.

While still at an early stage, these policies to
stimulate local innovation are already bearing
fruit. Early successes include 5 New Drug
Applications (NDAs) approved by SFDA
from 2007 to 2010, and 24 novel drugs
discovered in China with both China and
global US/EU patents which are currently in

clinical trials#.
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RDPAC MEMBERS HAVE BEEN
LONG-TERM PARTNERS IN INNOVATION

Message 2

RDPAC members have been long-
term innovation partners with China
through continuous contributions
to patient safety, drug quality and
treatment standards for Chinese
patients.

RDPAC shares the government’s desire
to see China become a leading partner for
pharmaceutical innovation. The 39 RDPAC
members have long been China’s partners
in innovation, contributing to improving
patient safety, drug quality and treatment
standards.

Infroducing best practices
to raise quality and safety
standards in China

RDPAC members have played an active role
in consistently driving drug manufacturing
innovation that raises the quality and safety
standards in China. They have introduced
Good Manufacturing Practice (GMP) to
their own sites. These significant innovations
have resulted in quality differentiation for
these products. RDPAC members are also
actively assisting local partners to help
raise product quality for Chinese patients.
As one example, by applying global Active
Pharmaceutical Ingredient (API) standards

to Clinical Research Organisation (CRO)
partners and offering training to their
employees, they have raised API standards
across CRO partners. This in turn benefits
local companies who use these same CROs
for their work in China.

Raising treatment standards
and bringing innovative new
drugs to Chinese patients

Since entering the Chinese market, RDPAC
members have raised patient treatment
standards by bringing original products to
market and investing in new therapeutic
classes with physician education even when
these markets had small commercial value.
For example, RDPAC members helped
develop new treatments for atypical anti-
psychosis in China. Patients have benefited
from these treatments with the value of
treatments growing from RIMB ~58 million
in 1999 to RMB 2.3 billion today.? The local
industry has also benefited by participating
in these treatment classes and 17 of 25
products on the market come from non-

RDPAC companies.

In the last five years, RDPAC members have
introduced at least 67 innovative drugs for
the benefit of Chinese patients, representing
over 80% of all innovative drugs introduced
to China during this period.® Innovative
drug examples include effective therapies
for life-threatening diseases such as breast
cancer and devastating conditions such
as age-related macular degeneration,
improving life for tens of thousands of
patients each year.

31



32

s

Besides addressing patients’ needs, the
numerous innovative drugs introduced by
RDPAC companies since the 1980s have
also formed the basis for the development
of the vibrant local pharmaceutical generics
industry, which today is dominated by local
companies. More than 70% of the thriving

ethical pharmaceuticals market of more

than RMB 400 billion is comprised of local
generic products which are created from
off-patent innovative drugs introduced by
RDPAC companies9. RDPAC companies
thus play a significant role in continuing
to nurture the growth of local generic

manufacturers by providing them with a
constant pipeline of innovative products that
go off-patent.

Exhibit 1: RDPAC members have been bringing the fruit of innovation

to Chinese patients

# of innovative drugs’ registered TA Drug brand name
i during 20072011 by cvz Avixira Volibris
companies Caduet Vytorin
67 Exforge Xarelto
Micardis Benicar HCT
Rasilez Lotensin
cv 1 Teveten
CNS Champix NiQuitin
Invega Valdoxan
CNS o Lendormin Zeldox
Lyrica Zonegran
Metastron
Oncology 8 o
Oncology? Abraxane Sutent
Diabetes 7 - Avastin Tasigna
Dacogen Temodal
Infectious 5 Faslodex Sprycel
disease 2 5
. Diabetes Apidra nglyza
G\_utonmmune 6 Byetta Victoza
isease ]
— Januvia Galvus
Other =21 -3 Levemir

1 Rx drug that are new molecules or new combinations, excluding formulation changes, excluding vaccines

2 Chinese government’s priority on non-communicable chronic diseases
SOURCE: SFDA



RDPAC MEMBERS ARE INTEGRATING
CHINA INTO THE GLOBAL R&D

INNOVATION SYSTEM

Message 3

Pharmaceutical R&D innovation
today is conducted through global
networks and RDPAC members are
integrating China into the global
R&D innovation system.

Pharmaceutical R&D today is a global
effort. The R&D value chain extends across
countries and continents, driven by the
availability of talent, investment, scientific
expertise and the private-public relationships
that power innovation. Clinical trials are
often conducted across multiple sites in
multiple countries. Innovative drugs are
discovered and developed through the
collective efforts of different, geographically
dispersed sites, with IPR shared by

contributing partners.

Integration into the global innovation
network is a must for any country with
ambition in pharmaceutical innovation.
Pharmaceutical R&D does not have borders.
Talent and resources are distributed globally
and success in innovation is rewarded by
revenue from around the world. China has
already emphasized in the five year plans its
aim for its local industry to enter into the
global market. For success in Pharmaceutical
R&D innovation, it is important for China
to become part of the global Pharmaceutical
innovation network.

RDPAC member companies are facilitators
in this effort, providing the infrastructure
and coordination that integrates innovation
across partners. For example, one RDPAC
company has established R&D centers
in Asia, Europe and the US for Central
Nervous System drug development.
Another company is developing diabetes
products with R&D sites in China and
the US. By establishing R&D centers
that tap into China’s talent pool, building
partnerships with China’s research institutes
and hospitals, and working with China’s
local pharmaceutical companies and
CROs, RDPAC members are increasingly
integrating China into the global innovation
network.

As leading global innovators composed of
innovation-driven companies with strong
R&D engines, RDPAC members lead the
pharmaceutical industry in R&D investment
and cumulative expertise, and are excited
to share with the local industry and the
Chinese government its resources to support
the joint goal of innovation for better patient
care. As the founder of one Chinese local
company remarked, "The pharmaceutical
industry is distinctive from other business
in that it is knowledge based and success
takes years of cumulative experience. The
multinationals have had an early start and
have much to share.” To meet China’s
healthcare challenges today all hands will
be needed to help achieve success. RDPAC
members recognize these responsibilities and
embrace this partnership.
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RDPAC MEMBERS ARE
CONTRIBUTING TO CHINA R&D

Committed to invesﬁng in RDPAC members have demonstrated
innovation their commitment to China by investing in
China’s long-term innovation. The number
of RDPAC member R&D centres in China
Messqge 4 has quadrupled over the last decade from 7
to 30, providing high quality employment
RDPAC members have rapidly opportunities for some 3,000 scientists and

nermesed Hhelr Trves mems i@ clinicians, 80% of whom hold advanced

China R&D to 8 bilion RMB per year, degrees at Master’s level or higher. This

number is expected to rise substantially in

accounting for >50% of China’'s

the next few years as these R&D centres are

SUEIS: Gle TLSrSES PitelieeEiEsl increasing recruitment levels still further to

industry R&D spending and creating support future expansion in China.

~ 3000 direct high value-added

R&D positions. The combined annual R&D spend of
RDPAC members is expected to exceed

Exhibit 2: RDPAC members are committed to make significant investments in
China pharmaceutical R&D

Projected RDPAC member spend on

China pharmaceutical R&D? R&D investment comparison
RMB billion RMB billion
Percent of
+13% p.a. 9.0 RDPAC member annual E investment
8.0 investment in China R&D 1 8.0
: in next 3 years !
7.0 !
Major New Drug Development 1 8.0 100
Project annual investment | ©
8 billion RMB ‘
annual investment E
in next 3 years China’s industry i
R&D spend in 20102 0 14.0 © 57
(include local and MNC) :
1
2012 2013 2014 R&D spend equivalent to ~10% RDPAC member

revenue in China

1 Extrapolated from R&D spend in 2011 and 2014, and cumulative capital expense from 2012-2014
SOURCE: RDPAC survey



RMB 24 billion over the next three years,
equivalent to at least RMB 8 billion
annually. To put the scale of this investment
in perspective, it is close to:

=  Chinese government’s investment in the
Major New Drug Development project
of ~RMB 8 billion a year'® or

= >50% of China’s total large and mid-

Tackling China'’s priority
disease areas

The Chinese government focuses its
pharmaceutical R&D efforts on the priority
needs of Chinese patients. The 2012
National Plan for Non-communicable
Chronic Diseases emphasises four leading
mortality causes: cardiovascular and
cerebrovascular diseases, oncology, diabetes,

and chronic respiratory diseases. The Major

size pharmaceutical industry R&D
spend (including both locals and
multinationals) in 2010 of RMB 14
billion> or

~10% of RDPAC members’ total
revenue in China, which is twice the
government's goal of 5% by 2015 for key
local players!

Message 5

These investments are primarily
in disease areas identified by
government and we have been
ongoing partners to local research
institutions in these areas with more
than 210 partnerships.

Exhibit 3: RDPAC members’ ongoing R&D efforts focus on China’s

unmet health needs

Top indications RDPAC China R&D centers focus on
# of RDPAC companies

Oncology'

Diabetes'

Cerebro-cardiovascular Diseases’

Chronic Respiratory Diseases’

Central Nervous System Diseases

Auto-immune Diseases

Infectious Diseases

1 Disease focus for the 2012 National Plan for Non-communicable Chronic Diseases

SOURCE: RDPAC survey
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New Drug Development project highlights
the above diseases and in addition infectious
diseases, central nervous system diseases and

autoimmune diseases.

Chinese patients’ needs are at the forefront of
RDPAC members’ R&D activities in China,
in full alignment with China’s priorities.

At least 12 RDPAC member R&D centres

Public-private partnerships
also focus on priority disease
areas

RDPAC members also partner extensively
with local research institutions to further
their scientific activities in priority disease
areas. In 2011 there were 210 active
partnerships with universities, hospitals
and research institutes. These partnerships
cover a wide range of activities from joint
development projects to the transfer of key
assets (such as a small molecule library)
to local partners. As one leading Chinese
academic describes it, “Our focus has always
been on patient needs, not just innovation
alone, and we worked towards such goals with

[l

are focused on the priority disease areas
identified in the 2012 National Plan for
Non-communicable Chronic diseases or
the Major New Drug Development project.
At least four centres focus on gastric, liver
or lung cancers, diseases which have higher
prevalence in China than other parts of the
world.

our partners including the multinationals.”

These proliferating and deepening
relationships promote a vibrant and
innovative R&D environment. Collectively
they act as a multiplying factor to
synergistically increase the impact of research
from both RDPAC companies and local
institutions. Multinational companies and
local universities are increasingly building
mutually beneficial partnerships. In the
words of a leading Chinese academic, “We
have moved on from the days of handing
over an asset to our multinational partners.
These days we co-develop the asset and
co-own the resulting IP; these are deeper,
longer-term relationships.”



Building innovative Chinese
companies by developing
expertise and incubating
talent

The improving R&D ecosystem in China
has enabled innovative local pharmaceutical
companies with R&D capabilities to emerge
and prosper. RDPAC companies are helping
to accelerate this phenomenon by both
acting as talent incubators and helping these
Chinese companies to globalise.

RDPAC member R&D centres provide
a leading-edge work environment for
thousands of employees who will be the next
generation of local innovators. As members
of globally integrated R&D teams, local
scientists interact with global scientists and
colleagues around the world to tackle the
latest scientific and medical problems, and
often receive overseas training opportunities
at top biomedical research institutes such as
Harvard Medical School. Such experiences
greatly enhance the expertise of local talent
and help to develop them into mature
scientists. As one local academic observed,
“China has many graduates with advanced
degrees, but not that many people with end-
to-end innovation experience and capable
of leading innovation. The multinationals

provide a training ground for our people.”

The R&D centres are also a magnet for
overseas returnees, many with extensive
industry experience. These returnees
form about 20% of the employee base,
further enhancing the capabilities and
global integration of China’s innovative
pharmaceutical industry.

RDPAC members also contribute to
external talent cultivation across the R&D
value chain. RDPAC members have played
a major role in improving the capabilities of
China’s clinicians by engaging them in trials
for innovative medicine, integrating Chinese
clinical sites into global trials, and providing
routine Good Clinical Practice (GCP) and
practical clinical training,. Collectively, they
have provided ~600 training sessions for
primary investigators across 373 GCP sites
in China, including intensive training for
~150 primary investigators. These training
sessions substantially increase the scientific
ability of local clinicians to perform to global
standards and safeguard patient safety. In
addition to training healthcare professionals,
RDPAC members also partner widely along
the R&D value chain to share know-how
and improve standards, for example with
laboratory test suppliers.

RDPAC members are also talent incubators
for local organisations. RDPAC alumni
have led local innovation efforts by founding
local Chinese companies of their own, or
by taking leadership positions in existing
local companies. Examples include local
gems such as BeiGene, an oncology asset
specialist; Hua Medicine, a new entrant
with a diabetes pipeline; and CROs such as
Tigermed. As one government official put it,
“A healthy, bi-directional flow of talent will
be a major success factor for China’s R&D

in the years to come.”
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Exhibit 4: Talent flow from RDPAC members to local companies have seeded

local innovation efforts

NOT EXHAUSTIVE

Example indigenous local companies led by RDPAC alumni

<2001 | 2001-05

p 7 9 #®
1') WuKi Aﬁl‘ec
CRO

Q

Tigermed

SHAN%ARMA

| 2006-10 2011-12

Hutchison Medi Pharma

Pharma

Helping local companies
enter global markets

China’s local pharmaceutical companies
are ambitious and aim to succeed in global
markets. The global reach and know-how
of RDPAC members makes them valuable
partners for such endeavours. For example,
Hutchinson Medi Pharma recently entered
a global licensing, co-development, and
commercialisation agreement for a Phase I
cancer molecule with an RDPAC member.
Hutchison Medi Pharma will continue
to lead development in China, with their
partner leading development, registration
and commercialisation for the rest of the
world, providing Hutchison Medi Pharma
with opportunities to expand beyond
China. In another example, Hua Medicine
in-licensed the global sales rights of an

innovative diabetes candidate from an

RDPAC member.

¥ LUYE PHARMA

27 4RIH HITS ?‘%Hua Medicine

FEEETW .
@Simcere %% BeiGene

We expect these collaborations to rise over
time as more Chinese companies prepare for
global entry. As one local company executive
explained, “We are very excited about the
potential of our best-in-class drug in the
global market and we welcome multinational
collaboration; we can do it on our own, but it

will take much more time to do so.”

Building a robust and
innovative Chinese CRO
industry

Message 7

RDPAC members have helped
create a distinctive RMB 6 billion
local Chinese CRO industry.




China’s local contract research organisations
(CROs), both research-focused and
development-focused, have grown
exponentially to become a RMB 6 billion
industry sector in less than 10 years. The
sector is on track to double again within
five years, a phenomenon that rivals any
innovative industry. One local CRO
champion, Wuxi Apptec, has been recognised
as one of China’s top 20 innovative
companies and boasts 4,000 chemists, more

than any global pharmaceutical company.

'The existence of this vibrant CRO industry,
which operates to global standards due to
years of partnership with RDPAC members,
is hugely beneficial to local Chinese
companies looking to innovate. Those that
do not yet have the full range of research
or development functions can tap into the
world-class capabilities these CROs provide.

Furthermore, local CRO champions are

expanding into integrated services with
the goal of providing open platforms that
allow any company — however small — to
participate in innovation. This makes them
an important catalyst for the R&D efforts
of local pharmaceutical companies, greatly
lowering barriers to entry for innovation. As
one leading CRO executive explains, “Our
integrated services provide an open platform
for anyone with a good idea to participate in
R&D and innovation — that is our ultimate

»
goal.

RDPAC members provide a steady revenue
stream, accounting for over 90% of the
revenue of some leading CROs. They have
also provided the necessary technology
transfer to enable Chinese CROs to succeed.
One CRO executive, reflecting on the early
days of the company, stated, “Multinationals
partnered with us and taught us everything

we know from a technology perspective.”

Exhibit 5: RDPAC members fostered the local CRO industry through

outsourcing services

RDPAC members have enabled the stellar rise of the CRO sector in China

China CRO" market size

RMB billion
11.0
5.5 /
2.5 /
2007 2011 2015E

1 Include both discovery and development services

SOURCE: RDPAC survey, City Bank investment and analysis report
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1D)Wuxi AppTec

= Awarded “Top 20 innovative company
in China” at China Enterprise
Innovation Forum

= ~4,000 chemists, more than any global
pharmaceutical company
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HELPING CHINA BECOME A LEADING
GLOBAL INNOVATION PARTNER

Integration into the global R&D network
is critical to innovation today. China
has long had the foresight to encourage
innovation through partnerships with global
leaders. The success of Huawei, a national
innovation champion now ranked fourth
globally for patent approvals, illustrates the
benefits of this approach. In its early years,
Huawei formed partnerships with several
multinationals to share R&D efforts. Their
first key product, the C&CO08 telephone
switch in 1994 benefited from technology
spillover from a partnership established
in 1989 with Shanghai Bell. Huawei later
collaborated with over a dozen leading
companies, including a joint venture with
NEC and Panasonic in 2001 to work on
3G technology, and partnered with Intel
to develop the WiMAX wireless network
in 2005.11 RDPAC members are excited

to help China’s local companies build
similarly strong global partnerships in the
pharmaceutical industry, so China can
become a leading global innovation partner.

China is at a crossroads on the
journey to innovation

China’s pharmaceutical industry is at a
crossroads. Decisions taken today will
determine China’s outlook tomorrow. China
can develop products in China purely for
China or take a more ambitious view and
develop products for the world.

Thoughtful and pragmatic choices will be
required to fulfill China’s responsibilities
both to provide affordable healthcare to 1.3
billion population and to ensure adequate
rewards for innovation.

Exhibit 6: China pharmaceutical industry is at crossroads

Scenarios of
future state

= World-leading
innovation hub

= Strong contributor

» = Plateaued niche
player

Level of 1
innovation
Current
state
hy ry
2000 Today
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Three very different scenarios are possible,
ranging from becoming a leading global
pharmaceutical innovation partner to being
relegated to a local niche player.

In the most visionary scenario, skillful
economic, infrastructural and regulatory
choices power China’s innovation
momentum to the next level. By 2020,
China is well on track towards integration
into the global innovation network. Over
the following few decades, it becomes a
vital member of the network, much like the
United States today. The result is a steady
stream of innovative drugs that benefit
patients globally.

In the second scenario, China sustains active
local R&D, but lingering policy challenges
limit participation in other markets. Chinese
companies make meaningful contributions
to innovation, but do not reach their full
global potential.

In the final, least attractive scenario, China
becomes a niche player locked out of the
global innovation network due to policy
constraints. Chinese companies do not
actively participate in the global R&D value
chain, and are unattractive destinations
for top R&D talent and investment. This
scenario represents a missed opportunity to
meet the needs of Chinese patients and drive
economic growth through innovation.

Leapfrogging into the Future

China has a unique opportunity to build
a pharmaceutical R&D ecosystem that
leapfrogs that of Western countries and
helps move it into the first scenario.
Unencumbered by historical legacy systems,
it can build a uniquely Chinese system that
incorporates best practices globally and
avoids the pitfalls of more mature systems.

The Chinese government can leverage its
unique strength and expertise in developing
and implementing centralized strategic
initiatives as well as harnessing the presence
of the many RDPAC member R&D
centers and commitment to innovation in
China to do this. One potential idea is to
establish a comprehensive, open-platform
patient data repository. Such a system will
not only improve patient safety, it will
also provide a rich source of patient data
that can be analyzed to deliver insights for
directing future R&D efforts. Establishing
such a system, beyond the capability of any
individual industry player to create and
difficult to replicate, will provide China
with a distinctive advantage in the global
innovation network. Another potential idea
is for China to consolidate its innovation
efforts and concentrate them more selectively
into fewer disease areas of greatest unmet
needs with national programs that create
pre-competitive platforms for companies
and institutes to work together on diseases
or biological targets with tangible incentives
that encourage collaboration. For these ideas,
and other innovation opportunities, there is
much that RDPAC members can do here to
support China’s innovation vision as long-
term partners with the Chinese government.

Suggestions to improve
China pharmaceutical R&D
innovation

4]
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China clearly aspires to become a global
innovation leader. Towards this goal, in
addition to making steady progress towards
thriving scientific infrastructure, China
needs to develop a supportive regulatory
environment, commit to rewarding
innovation and protect intellectual property
rights. RDPAC members share China’s vision
and welcome the opportunity to partner
with government to share their experience
of facilitating innovation around the world.
'This is also in line with the implementation
plan outlined in the 12th Five Year plans.

1. Develop a supportive
regulatory framework that
fosters innovation

Over the last few years, the SFDA has made
significant strides to increase efficiency
and transparency. It has re-organised
the Centre for Drug Evaluation (CDE),
engaged in frequent industry dialogue
and issued multiple technical guidelines

for drug developers. The CDE is now

undertaking a series of further initiatives to
encourage innovation, including developing
detailed approval pathways and enhancing
clinical trial conduct. These are steps to
celebrate since China’s future success in
pharmaceutical innovation will depend on
its ability to create a regulatory framework
that supports and fosters innovation. As
a local pharmaceutical executive explains,
“Improving the SFDA regulatory framework
is the first and foremost concern for China’s
R&D environment, everything else can
come afterwards.”

China can harmonise with international
regulatory norms to help it further integrate
into global innovation network, strengthen
clinical infrastructure and ready local
companies for the global market. Specific
suggestions include:

* Shorten the Clinical Trial
Application (CTA) review process

timeline. It would greatly assist

Chinese innovation if the CTA

Exhibit 7: China’s regulatory agency capacity is not aligned with rapid industry
growth, and risks bottlenecking future innovation

SFDA capacity is not aligned with
industry growth

CDE FTE size planned’
~120 ~120

2008 2010

Annual CDE CTA approvals

916

710

2008 2010

China’s regulatory process lags
behind peer countries

Average time taken for CTA
approval
Months

10-18

1 By the Organization Department of Central Committee of Communist Party of China

SOURCE: SFDA annual report



review process timeline was more in
line with other countries. At present,
CTA approval in China takes 10 to
18 months, which is much longer
than international practice. This is a
significant barrier to drug development
in China for domestic and international
innovators alike. Accelerating the CTA
review timeline will speed up drug
development and reduce the time it takes
for innovative drugs to reach the patient.
This will help Chinese companies be
competitive in the global race to develop
new drugs for patients. In addition, it
will also enable a significant increase
in China’s participation in global
registration trials, allowing Chinese
clinicians opportunities to be leaders
in highest quality trials where they can
work with global colleagues and engage
on cutting edge medical problems.

Underlying the CTA delay is a misalignment
between steady SFDA capacity and
rising industry innovation activities.
CTA review rose from 2008 to 2010
at 14% annually, while the size of the
CDE staff planned by the Organisation
Department of Central Committee of
Communist Party of China remained
unchanged.?>13 As the government
increasingly directs industry spend
towards innovation, resources at SFDA
will also need to expand to keep pace.
As one executive suggests, “As China is
expanding R&D at an unprecedented
speed, why not spend ten percent of the
newly added resources to building up
SFDA capability? This will significantly
strengthen the overall R&D and

innovation environment.”

Another way to reduce the average CTA
timeline would be to modify China’s
CTA amendment process. While many

countries accept CTA amendments after
initial submission, changes in clinical
trial protocol in China often require
new CTA submissions, leading to repeat
work for companies and regulators alike.

Open up policies on Phase I trials in
China for new drugs manufactured
outside of China. China’s clinical
infrastructure for Phase I trials is
currently under-developed, largely due
to very restrictive regulations on their
conduct. For example, China’s policies
on FIH studies are an impediment to
the full spectrum of “bench to bedside”
drug innovation. Patient safety should
always be the first consideration but a
more nuanced approach would allow for
the development of a more mature early
stage clinical development infrastructure
that will benefit local companies who
would also be able to make use of it
in their R&D efforts. As one R&D
executive describes it, “I would like to do
more work developing drugs specifically
tor Chinese patients, but now I need
to do my Discovery work in China,
go to Korea or Japan for Phase I, and
then get back to China for late phase
clinical trials. It takes too long and
does not make much sense.” Opening
up FIH opportunities for new drugs
manufactured outside of China would
promote efforts to develop drugs at
scale.

China can look to other countries for
lessons on how to increase FIH safety
though tight controls and monitoring
of the process. Korea, for example, has
established government-run clinical
centres to conduct FIH trials in a
controlled environment to ensure
patient safety.
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Harmonise process and requirements
to International Conference of
Harmonisation (ICH) standards.
We applaud China’s voluntary
participation in the Asia-Pacific
Economic Cooperation (APEC)
Medical Regulatory Convergence
initiative that has set targets for regional
alignment of regulatory processes for
medical devices and pharmaceutical
products by 2020. Harmonization to
international standards are a way to help
local companies build capabilities and
get ready for global market entry. With
single harmonized standards, a local
Chinese company meeting the local
standards will also immediately meet
international standards, accelerating
their penetration of overseas markets.
RDPAC looks forward to partnering
with SFDA on implementing this

initiative.

Establish a Marketing Authorization
Holder system for regulatory approval.
Today China’s innovative drug
approvals are bundled together with
manufacturing approval. Companies
that develop innovative medicines
need to either establish their own
manufacturing capability or transfer
their products to a manufacturer for a
one-time fee with no further revenues
or responsibility for patient safety once
the product is on market. This creates
a mis-alignment of incentives for
innovators without local manufacturing
as they are freed from the responsibility
of patient safety for their product and
their return from R&D is diminished
by the one-time transfer payment. The
Market Authorization Holder system
adopted widely in US, EU and Japan
seeks to address these issues by allowing
companies with innovative products
to commission a different company to

manufacture the product, but allows the
innovator to retain marketing rights as
well maintains their responsibility for
patient safety.

2. Structure incentives to
properly reward innovation

Pharmaceutical innovation is a complex,
costly, and risky undertaking. On average, the
process takes between 10-15 years and costs
at least RMB 8 billion per successful new
drug.1* The ultimate goal is improved patient
outcomes, but several critical factors help to
make R&D activities sustainable, including
pricing, market access and tax incentives
that reward innovation. Specific suggestions
include:

= Reasonable pricing that rewards
innovation and ensures drug quality
and safety for patients. Only 20%
of new medicines launched recover
their R&D costs, so companies need
an incentive to take on the risk and
expense of researching and discovering
new drugs.15 Fair pricing encourages a
strong and innovative pharmaceutical
industry, whereas a ‘cost plus’ pricing
approach that does not properly reflect
the R&D expense and risk incurred by
drug innovators will severely diminish
incentives for innovation, isolate China
from the global innovation network and
reduce opportunity for Chinese patient
to access new medicines. In particular,
providing price protection from
mandatory price cuts for pharmaceutical
products under patent (e.g. Japan) are an
important mechanism to allow innovative
companies sufficient time to to recoup
their R&D investment. This is especially
important in China where market access
lags other markets (see next paragraph)



other countries

NRDL' listing Tendering
Months
* 36~60 12~24
I I 10 2

A
o
I %
o
N

1 National reimbursement drug list; NRDL and hospital listing can occur in parallel in China

SOURCE: RDPAC; FDA; EMA

and extension of price protection
for a few years beyond patent expiry
should also be considered. Quality-
based differential pricing is another
element that encourages innovation and
is fundamental to enhancing patient
safety. Establishing and maintaining
comprehensive quality control systems
to ensure consistently high quality
pharmaceutical products is an expensive
endeavor but to improve patient safety,
this is something the government could
continue to encourage through quality-
based differential pricing.As one senior
government official remarked, “Medical
products must follow the rules of market
economy, follow the rules of R&D,
manufacturing, sales and fair profit. Only
through this can the pharmaceutical
industry become bigger and stronger.”

Timely broad market access that
enables patients to benefit from new
drug therapies and further encourages
innovation. Companies developing a

Exhibit 8: Chinese patients’ access to innovative drugs is 4 — 8 years behind

Total time
taken for
market access

Hospital Listing

2~36 48-96'
2 13
3 6
2 3
2 3

new drug need prompt access to the
market to fund a continuing pipeline
of innovative products for patients.
To gain full market access, China’s
innovative drugs need to first access the
National Reimbursement Drug List
(NRDL) and go through procurement
and hospital formulary listing processes.
While China’s National Reimbursement
Drug List has historically been updated
every four to five years, countries like
Germany, the UK and Singapore
update their equivalent lists on a rolling
basis, while other countries including
Spain, Italy and Korea update annually.
Tenders take one to two years in China,
but typically less than a year in other
countries. When taken together with
the time required for hospital listings,
the total time required for full market
access in China is four to seven years
behind other countries. This lengthy
market access process greatly reduces the
patent life of innovative compounds and
is a serious disincentive for companies to
invest in innovation.
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* Tax credits for R&D encourage

innovation. This tool is widely used
by governments around the world,
including the US and Singapore.
China’s tax policy permits deductions
for R&D expenses, but companies
encounter practical challenges with
implementation. For example, the
definition of what constitutes an
R&D expense is often ambiguous, so
innovators do not benefit fully from this
policy. Simplifying procedures would
also make this tool more practical and
attractive to encourage innovation.

3. Secure a strong intellectual

property rights (IPR)
environment to protect
innovation

Robust IPR protection is vital to any
successful R&D model. A strong IPR
environment rewards innovators for the
time, cost and risk taken, and provide the
necessary incentives to encourage long-
term investment commitments. For China’s
innovators, locals and multinationals alike, a
strong IPR policy will provide the safeguards
needed for companies to make meaningful
and significant investments in R&D. As
such, it is a powerful policy tool to deliver
the government objectives of moving the
pharmaceutical industry upstream into
an innovation-driven industry and will be
essential for the government to achieve its
goal of encouraging leading local companies
to invest greater than 5% of their revenues

into R&D.

China has made improvements to its
pharmaceutical IPR environment since its
accession to the WTO in 2001 by starting
to grant 20-year patent protection to
chemical compounds and pharmaceutical
products. Continuing to improve IPR is in

China’s best interests in order to stimulate
innovation and further progress can be made
in the following areas:

* Reducing ambiguity of product
definitions e.g. NCE, and enforcing
meaningful and adequate protection
for the regulatory data packages of
innovative biopharmaceutical products
in line with the Chinese Drug
Administration Law.

* Better integrating the drug
regulatory approval process with
patent enforcement for innovative
biopharmaceutical products by
strengthening the patent linkage system
so that costly legal disputes can be
reduced or avoided.

* Continuing to maintain a
biopharmaceutical IP protection
regime in line with and enforced the
same way as international Intellectual
Property norms to ensure that
biopharmaceutical intellectual property
rights are safeguarded with adequate
penalties for infringement



Message 9

The Chinese government, local
companies and RDPAC members
share a similar vision to see China

become a leading global innovation
partner. RDPAC welcomes the
opportunity to continue to partner
with the government to reach our
joint aspiration for the benefit of
Chinese patients.

The Chinese government, local companies
and RDPAC members share a common
vision to see China become a leading global
partner for pharmaceutical innovation.
Fortunately China is well-placed to achieve
this vision. Initiatives by government, local
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ACRONYMS

APEC
API
CAEFI

Asia-Pacific Economic Cooperation
Active Pharmaceutical Ingredient

China Association of Enterprises

GMP
ICH

Good Manufacturing Practice
International Conference of

Harmonisation

with Foreign Investment
CDE Centre for Drug Evaluation
CNS Central Nervous System

CRO Contract Research Organization

CTA Clinical Trial Application
Ccv Cardiovascular

FIH First In Human

GCP Good Clinical Practice
GLP Good Laboratory Practice

IPR Intellectual Property Rights

NCE New Chemical Entity

NDA New Drug Application

NRDL  National Reimbursement Drug List

R&D Research and Development

RDPAC R&D based Pharmaceutical
Association Committee

SFDA  State Food and Drug Administration

WTO World Trade Organization
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