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Dear CABA members and friends,

We feel delighted and proud to present you with another issue of CABA Connect — the official newsletter of Chinese-American
BioMedical Association. First of all, we would like to take this opportunity to express our heartfelt gratitude and appreciation to Dr.
Qinglin Che and the entire editorial team for shepherding and gracing CABA Connect throughout the development and publishing
process. Their commitment and dedication to reporting CABA's significant events and developments in a timely manner have created
tremendous benefits to all members of the biomedical community. More than anything, we also want to thank all those who have read
our past issues and the people who are reading the current issue. You are our greatest inspiration.

R EMENCABAR RFIRAZAT:

HANEE S MR EH G E 2T —HMCABA Connect—H I IEHRAMFIAH SN RBR. HE, RINEHBHNESXIQinglin Chel§IAREAD
#RIBFIAECABA Connectf S 5 MIA RIS EH N FEEN N TEFBERKBNSERTRNRRONRBSEFER ! thIIXNCABANERERFLR
H R BHRE AN BRI T T UMM LA RTERTEXRZER. RILZ, FITTEERBFAERICABA Connect % [RIRE, ERENIMNRISES
R SEE T FEMME.

Our CABA members come from diverse areas of biopharmaceutical industries and academic environments and enjoy access to
the most up-to-date biomedical trends in science and business through our high-quality conferences including CABA Bioforum in
February, CABA Annual Conference in April, CABA Biomedical Investment & Entrepreneurship in October and Medical Device and
Diagnostics Symposium in December. All CABA events have been well attended by biopharma executives, scientists, professors,
prominent entrepreneurs and investors as well as professionals from finance, legal and healthcare fields. We are continuing to
fulfill our missions to serve as a networking platform for local professionals and a connecting bridge between US and China in
Bio/Pharmaceutical fields.

CABAMIR R BAEMHIZAITIL . EARFREZNMTL, HREEZ . BHCABAEDNEMEREN I IEME T RENESNERICENEIE, 8
FESEZ A HICABA Bio-forum, I AKICABA Annual Conference, 1 HBCABA Biomedical Investment & Entrepreneurship Symposium#+_— B3 #]
Medical Device and Diagnostics Symposium%&. FTAMCABASWAE TEDHAITIHELER, BER, B, NREMEVRMBEAN, UEKE
SRV EEANETREITYNGME. RO 0RERS DEIIMRNTNEVINES: AEMAEE WA TEEZ—DIRNTEE, MAEHEY
FIZIT R —EEEIAIIF R

CABA is a non-profit professional organization and a volunteer-based society. However, the influence and impact of our organization have been
far-reaching both professionally and geographically. We are extremely grateful for our members to contribute their time and efforts to helping organize
top-notch and informative conferences and symposia. Our appreciation is also extended to our generous corporate members and sponsors for their

strong support of CABA events.

BRCABAZ— T HEREARMIERFNZWHR, BR2IMMENEHRKMER 7T RMbESEE. HTHRBKIFTBCABAR REHR SRR
. AEFENFLAMNSPEREMENNESHNBEIED. BERNEEZHRNNEN 2B RABBRE XY HRNICABARERA NI SH!
To facilitate collaboration between the pharmaceutical and biomedical industries across the continents, CABA has organized training programs
and workshops as well as social events to promote networking and communication among members. Dr. Shiwen Lin, Chair of Board Director, has
successfully led the fifth training program for Wuhan sFDA staffs. CABA has also celebrated the establishment of CABA Wuxi Club in China. CABA
has collaborated with 11 professional organizations and co-organized the New England Chinese New Year Gala. Summer outing in August and the
New Year gala in February have been our two annual exciting social events for members, along with their families, and other professionals in the
greater Boston area.

AT RIEBERAMNEMEATF RTINS EMIR, CABAZHT EMBINIE, FIERS, HIOEREHDRRZ BNEKRAMZR. £
Lin Shiwent&t, F{189Chair of Board Director, HISS T, AR T XEIXSFDAR R INEES @RIl CABAZTIRFIFEH EITHMIL T
CABATH/NH. S5HM1ANTWHRA—RMINZED T 201 3FHREZ MR EAZWATHEFFRE. 2ANFEFFREMBANESTRHIRT
CABAA R CABAFE XK T X Y Efth B S R R EMRBRILHI AR EF .

We are still looking forward to our new friends, colleagues and all biomedical professionals to join our organization. Each CABA member has been
our great asset. We rely on the contribution and devotion from each one of you to our organization by leveraging your unique background and skill
set. We are confident that you will share our values and find this great community service truly rewarding.

BATBHRIDH AR . SEENEMFIENEYNELS RN LT LA LTMACABA! §—NCABARAMERINMENZE. BHHFEEMEK. T
FERFDIMAZE T CABANBE R SRBMAULLL BFME, ARSERNAZES: BNXMLNERITX MES X BN RAHIAT!

Sincerely yours,
EmAERH!

Xiang Yang Yu
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2013 Boston Bioforum: the Fiftth CABA

Annual Conference
By Hao Li, Executive Committee, CABA

On the beautiful spring Saturday of April 27, by the riverbank of Charles River

with bright morning sunshine, blue sky and white sails, over 300 company execu-
tives, senior scientists, entrepreneurs and investors from the biopharmaceutical industry gathered at MIT
faculty club for the 2013 Boston BioForum “Accelerating Drug Development, from Bench to Bedside”,
the annual conference of CABA, the Chinese-American Biomedical Association. People flocked to share
new scientific discoveries, leading industry trends and emerging business opportunities. The common
conviction to help patients and reduce human suffering deeply shared by the speakers and attendees
formed bonds that connected everybody. This was best exemplified by the opening remarks of Dr.
Angelika Fretzen, VP of Pharmaceutical Chemistry & Development from Ironwood Pharmaceutical, that
we need to push scientific boundaries to create new drugs just as the Boston Marathon athletes who
push their physical boundaries. Two companies received “Excellence in Innovation” award from CABA,
Ariad Pharmaceuticals for its successful effort in developing Ponatinib, an FDA approved drug for CML,

and Ironwood Pharmaceuticals for its success in developing Linaclotide, another FDA approved drug for
IBS.

The morning session was opened by the presentation of Dr. Angelika Fretzen on “The Development of
Linaclotide for the Treatment of Chronic Functional Gastrointestinal Disorders”. Following that Dr. Scott
Biller, CSO at Agios Pharmaceuticals on the “Science and Strategy at Agios” told a fascinating story on
the discovery of a novel metabolite 2HG through collaborations with several Chinese CROs such as Wuxi
Pharma, ChemPartner and Viva. 2HG is produced by the IDH mutant enzymes that aberrantly affects
epigenome in cancer patients. The session was concluded by the seminar from Prof. Jianzhu Chen, the
lvan R. Cottrell Professor of Immunology at MIT, on the “Humanized Mice for Preclinical Drug Develop-
ment”. In the afternoon the meeting resumed with the talk by Dr. Timothy P. Clackson, President of
Research and Development at Ariad Pharmaceuticals, on the “Design and Develoment of Ponatinib, a
Pan-BCR-ABL Inhibitor for CML"”. Dr. Pam Carroll, VP Oncology Scientific Innovation at Janssen, present-
ed Janssen Innovation Centers which present a new collaboration model with biotech companies and
academia. The afternoon session also included two panel discussions, one on the alternative careers for
biomedical scientists in the legal, investment and business fields, and the other on the achievements and
challenges in global integrated R&D collaboration between large pharmas, biotechs and CROs in China
and US.

The conference ended on a high note in the evening by the keynote speech from Dr. Roger Tung, Presi-
dent and CEO of Concert Pharmaceuticals on “Building a Biotech Company from the Ground Up".
Indeed there is no better place to do that than Boston/Cambridge, by the riverbanks of Charles River.
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Focusing on “Accelerating Drug Development”, Boston BioForum 2013
Hands out Excellence in Innovation Awards

By David Li and Dongyu Chen, bostonese.com

Cambridge, Mass., April 28, — Boston Bioforum 2013, the annual conference of Chinese American Biomedical
Association (CABA), was held on April 27 at MIT Faculty Club. Many attendees traveled from the West Coast or even
from China to show their support for Boston and CABA, in less than two weeks after the Boston Marathon bomb-
ings.

/7 The theme of this year’s Boston Bioforum was “Accelerating Drug Development — From Bench to

" Bedside.” Over 300 attendees from US, Canada and China attended this year's conference. Jun
Han, the founding president of CABA, traveled from Shanghai and told me that he marked Boston
BioForum 2013 on his calendar months ago.

A number of awards were handed out at Boston Bioforum 2013. Ariad Pharmaceuticals and Iron-
wood Pharmaceuticals won the Excellence in Innovation awards during the day sessions. These
two companies’ innovative and cost-effective drug research and development processes were
applauded by conference attendees.

During the evening reception, Dr. Shiwen Lin, chairman of the board of CABA, handed out the
prestigious award of Excellence in Community Service to “three beautiful young ladies”: Zhe Tian,
Ellen Fan and Jo Lee, who are all CABA members.

Dr. Phil Zhang, the current president of CABA, gave a brief overview of CABA's major events over
the past year. Shiwen thanked Phil service over CABA's six-year history, and especially over the
past 12 months being the president of CABA. Dr. Shiwen Lin announced at the dinner reception
that Dr. Xiang Yu became the new president of CABA, and Dr. Phil Zhang became a member of
the 10-person board of directors of CABA. Dr. Phil Zhang was also awarded the Excellence in
Community Service Leadership Award.

Dr. Xiang Yu was the chairwoman of Boston BioForum 2013 Organizing Committee. She thanked
Phil for his mentorship over the past year and countless volunteers who helped make the confer-
ence a huge success.
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Industry Trends & Globalized R&D:
Key Technology Resourcing & Col-

Innovations laborations

Career Develop- Networking Recep-
ment & Entrepre- tions & Vendor Exhi-
neurship bitions

During the day-long conference, the following major topics were discussed at the main conference hall:
L Industry Trends and Key Technology Innovations

o Globalized R&D: Resourcing & Collaborations

J Career Development and Entrepreneurship

L Networking Receptions and Vendor Exhibitions

Experts from leading companies and research labs delivered in-depth speeches and panel discussions
around the major topics at the Boston BioForum 2013. In the first session, speakers talked about deuter-
ated drug, associated business development and its challenges. As we know, some drugs are metabo-
lized quickly by our body so that the drugs’ effects are not so “long-lasting”. By replacing the hydrogen
atom by deuterium, the drug’s in vivo half life can be extended by decreased metabolism, thus the
patients can receive more drug exposure and longer treatment time. However, the challenge is that only
3% of patented drugs can be made into deuterated forms which indicates one of the challenges and
limitations that drug companies face.

During the second session, the talk about humanized mice was very interesting. Pharmaceutical compa-
nies face the challenge that some drugs that work great on mice models could fail in clinical trials due
to lack of efficiency. Furthermore, some infectious diseases don't develop in mouse at all. By introduc-
ing the humanized mice model, one can hopefully solve these problems. The procedure of producing a
humanized mouse involves injecting the human stem cell into the immuno-deficient mice, and you can
even target specific organs to make them “human”.

The discussions at the first afternoon section brought in the ideas of personalized cancer therapy. It's
well-known that patients’ responses to certain anti-cancer drugs vary a great extent because of their
genetic polymorphism. One of the speakers told a story about a young boy who was diagnosed with
cancer. His tumor sample was taken from his body, planted in different mice which were subsequently
treated with different anti-cancer drugs. The efficacies were compared, and the best therapy was
selected and applied to the little boy. Attendees were asked to think about the possible opportunities
of cancer treatment, provided that no “all-purpose” anti-cancer drug ever exists.
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Region’s Top Innovators in Bio-medical Research
Recognized at Boston BioForum 2012

By David Li, bostonese.com

Panel discussion

Boston-Cambridge
area has long been
the hub for life
science research. On
April 7, Boston
BioForum 2012 was
held at MIT Faculty
Club in Cambridge,
Massachusetts. The
day-long conference
was packed with 4
sessions, 2 panel
discussions, 25
speakers, and more
than 400 attendees.
The conference was
hosted by Chi-
nese-American
%.ROHGLFD) $VVRFLDILRQ &$%$ ,Q LIV GYH \HDU KIWIRU\ &$%$iV FRQILEXILRQ WR WKH JUHDIHU %RVIRQiV
ELRPHGLFD) FRP P XQUN DQG LQ EULGJLQJ 86 DQG &KLQD LQ KLV GHIG ZDV ZH1 UHFRIQLJHG E\ PDQ\ VSHDN-
ers and attendees at Boston BioForum 2012.
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The 2012 Excellence in Innovation Award was presented to Novartis, Idenix Pharmaceuticals and
%ULVIR) O\HUV 6 TXLEE R UHFRJIQL]H IKHL FRQIULEXILRQV LQ WKH GHIG RI +%9 GUXJ GHYHIRSPHQH IR KHIS
+HSDILILY % SDILHQIV +HSDILILY % LV D PDIRU KHDIWK LVVXH LQ PDQ\ GHYHIRSLQJ FRXQWLHV DQG W LV HQGHPLF
1Q &KILQD 7KH /HDGHUVKLS LQ &RP P XQUN 6HUYLFH $ZDUG ZHQH IR 3G]HU IRU LIV FRQILQXRXV VXSSRUIIIR IKH
life science community, including organizations like CABA.

An international award of Advocate Excellence for Chinese Biomedical Enterprise was presented to

"U <DQ /L GLWHFIRULQ FKIHI = XKDQ 6) *$ &KLQD IR UHFRJQL]H KHU YLVLRQ (HDGHUVKLS DQG VLIQLGFDQW
FRQIULEXILRQV IR iIKH HGXFDILRQD) H[FKDQJH EHIZHHQ &KLQD DQG 86 LQ IIKH GHIG RI IRRG DQG GUXJ UHJIX(D-
tory affairs and impact in the SFDA policy-making in China to promote public health. Four members of
Wuhan SFDA were enrolled in CABA's training program in Lexington, MA last summer.

In accordance with the theme of “Meeting the Challenges through Innovation”, Boston BioForum 2012
presented the Innovator of the Year Award to Dr. Chiang J. Li to recognize his outstanding contribu-
ILRQV DQG DFKIHYHPHQIV LQ WKH GLVFRYHU\ DQG GHYHIRSPHQIl RI GUVW LQ FIDVV DQIL FDQFHU IIKHUDSHXILFV IR
help patients with hard-to-treat cancers. Dr. Li delivered a well-anticipated and inspirational keynote
address in the evening session, titled “Building an Innovative Biotech: Lesson and Secrets” to put a
GIILQJ HQG IR %RVIRQ %LR)RUXP
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The 2013 CABA Biomedical Investment
and Entrepreneurship Symposium Report

By Zhigang Wang, Qinglin Che, Youxin Zhang, Phil Zhang, Degiang Niu, Chinese American BioMedical Association

The 2013 Chinese American Bio-Medical Association (CABA) Biomedical Investment and Entrepreneurship Symposium
(CABA Investment Symposium) was held at the Doubletree Suites in Boston on Saturday, October 19, 2013. The theme of the
symposium was “Biotech and Pharma Investment in a Challenging Time”. The meeting attracted more than 100 prominent
entrepreneurs, investors, biotech and pharma executives, academic and industry scientists, as well as professionals from the
0HJD! GQDQFH DQG KHDOIKFDUH GHIGV 7KH IX0 GD\ SURJUDP IHDIXUHG #ZR SOHQDU\ VHVVLRQV DQG WZR SDQH) GLVFXWIRQV $
ZRUNVKRS RQ LQYHVILQJ IRU UHILUHPHQW ZDV KRWIHG E\ *ZHQ 5HQ RI ORUJDQ 6IDQIH\ V %RVIRQ 2IGFH GXULQJ IXQFK EUHDN = LK
supports from all speakers, panelists, CABA EC members and friends, and corporate sponsors, the symposium is a sound
success.

The morning plenary session, chaired by Dr. Philip Zhang, Immediate Past President of CABA, featured three prominent
speakers who spoke on topics critical to the biopharmaceutical industry: early stage innovation, university start-ups, and
external research.

7KH GUVII VSHDNHU ZDV U $PLJ 1DVKDI ODQDJLQJ 3DUIQHU Dii 3RIDULY 9HQIXUH 3DUIQHUWY D (HDGLQJ YHQUXUH LQYHWIRU 0LIH VFLHQFH
DFURWV IKH 8QUIHG 6IDIHV DQG (XURSH  =U 1.DVKDW VKDUHG ZLIK KH DXGLHQFH KLV LQVLIKII RQ JIREDI WHQGV LQ 9& LQYHVIPHQN LQ (LIH
science and the key components in early-stage biotech innovations and their roles in the development of life-saving thera-
SHXILFV - $V DQ LQYHVIRU EHKLQG PDQ\ VXFFHWIX) ELRIHFK FRPSDQLHV =U LDVKDI@V WDIN RIIHUHG D XQLTXH SHWSHFILYH PDQ\ LQ
IIKH DXGLHQFH IHO ZDV YHU\ EHQHGFLDO IR IKHLU XQGHUIDQGLQJ RI 9&iV URIH LQ VXSSRUILQJ HDU\ VIDJIH LQQRYDILRQV

"U -DVRQ = HQ "LWHFIRU RI 7HFKQRIRJI\ 7UDQVIHU DQG /LFHQVLQJ Dif %RWIRQ &RIWHJIH JDYH DQ RYHUYLHZ RIIKH PDQ\ IDFHIV RI
biotech start-ups built on technology licensed from academic institutions. Since many ground-breaking innovation in life
VFLHQFH FRPHV RXW RI XQLYHUVLIN UHVHDUFK (DEV D FULILFDO GUVIf VIHS R1 VXFFHWIX0 FRP PHUFLDIL]DILRQ LV 0LFHQVLQJ WKH IHFKQRIRJ\

from the university to a company dedicated to move the innovation forward, a process unfamiliar to most scientists in the
GHIG

7KHQ ™U <XJXL*X ZKR KHDGV H[HUQD! UHVHDUFK LQ GUXJ GLVFRYHU\ DIl &XELVIi 3KDUPDFHXILFDV JDYH D GUVIl KDQG DFFRXQI RI
the important roles external research plays in moving drug candidates through the research and development process,
HYHQIXDO\ EHFRPLQJ DSSURYHG SURGXFIV EHQHGILQJ SDILHQIV  =U *X SRLQIHG RXW KDl ZKLH FRV VDYLQJ DQG LQFUHDVIQJ
capacity remain important considerations in external research, more and more focus is being placed on access of external
talent and creativity.

7KH DIFHUQRRQ SOHQDU\ VHWILRQ ZDV FKDWHG EN\ *U $0HQ &KH 9LFH 3UHVIGHQI RI &$%$ # RSHQHG ZLIK D IIDIN DERXI PHGLFDI
WHFKQRORJI\ LQYHWPHQ! VIUDIHJLHV JLYHQ EN\ -DFN /LX 6HQLRU 93 RI ORUJDQ 6IDQIH\ *0RED) = HDOK ODQDIHPHQH *URXS
TKURXJIK D VAVIHPLF DQDONVLY KH VXP PDULJHG WKH UHFHQI LQYHVIPHQII IVHQGV LQ IKH KHDUIKFDUH VHFIRU ODQ\ RI WKH GDID ZHUH
freshly extracted from the company updates presented at 2013 Morgan Stanley Global Healthcare Conference held last
PROIK LQ 1HZ <RUN &N\ DQG IKH FRQFIXVLRQV DUH YHU\ FRQYLQFLQJ

JRORZIQJ OU /IXVIDIN “U -LQER /HH FRIRXQGHU DQG &62 RI 6FLILIHQFH RI %XUILQJIRQ O$ VKDUHG ZLUIK IKH DXGLHQFH IIKH
secrets behind the growth of Scilligence, a technology start-up. By identifying the challenges the pharma & biotech communi-
iIlHV DUH IDFLQJ GXULQJ IIKH HUD RI JIREDIL]DILRQ DQG 5 = UHPRGHILQJ  6FLILIHQFH D WZR \HDU RIG FRPSDQ\ KDV GHYHIRSHG DQG
FRP PHUFLDIL]HG LIV FKHPLQIRUPDILF SURGXFIV IR DIGILDIH IKH FRP PXQLFDILRQV DPRQJ UHVHDUFKHUV DURXQG IKH JIREH 6FLIL-
JHQFHIV SURGXFIV DUH ZH UHFRJIQLIHG E\ IKH PDUNHI LQ ERIK KH 86 DQG &KLQD IV IHDGLQJ FILHQIV LQRIXGH = X[L $SS7HF
Celgene, Genetech and Merck etc.

%DFN IIR IKH iHFKQRIRI\ VIGH IIKH WKLUG VSHDNHU RI WKH VHWLIRQ =U = HLZHQ <lQJ 6\QID IHIRZ RI 6\QID 3KDUPDFHXILFDIV RI
/H[IQIIRQ O% LQWRGXFHG IR WKH DXGLHQFH WKH QHZI\ IDXQFKHG + = & SIDHIRUP IRU RQFRIRJI\ GUXJ GHYHIRSPHQII  7DNLQJ
advantage of the large population of HSP90 proteins in tumor cells, HDC platform creatively employs HSP90 inhibitors (HSPi)
as a carrier to selectively deliver other clinically proven chemotherapeutic agents or novel payload into the tumor cells
IKURXJK D FRYDIHQW ERQGHG FKHPLFD0 0LQNHU  7KH KXJH EHQHGIV RQ 0RZHULQJ IKH IR [LFUN R1IKH DQIL FDQFHU DIHQIV IRZDUGV
QRUPDI FHIV DQG ERRVILQJ IIKH FDQFHU FHI) NLOLQJ HIGFDF\ DV GHPRQVIUDIHG LQ KH HQFRXUDJLQJ LQ YLYR UHVXUIV PDNH + =& D
very promising platform for new oncology therapy development. Synta welcomes partnership and investment discussions to
PDNH WKLV SIDWIRUP PRUH DYDLDE(H IR WKH SKDUPD FRPPXQUN  *U <lQJiV SUHVHQIDILRQ ZDV ZHN UHFHLYHG E\ WKH DXGLHQFH DQG
IKH GLVFXWLRQ ZDV ZHW H[WHQGHG IR WKH FRIIHH EUHDN *U <lQJiV DFKIHYHPHQI ZDV UHFHQI\ KLIKILIKIHG 1Q & (1 VKH
esteemed member publication of the American Chemical Society (ACS).

7KH GUVI SDQH) GLVFXWLRQ HQILIHG 5&URV %RUGHU ,QYHVIPHQI LQ /LIH 6FLHQFH ,QGXVIN\G ZDV PRGHUDIHG E\ -RQDIKDQ )HPLQJ
ODQDJLQJ *HQHUD! 3DUIQHU 2 [IRUG %LRVFLHQFH 3DUIQHWY  YHDIXUHG SDQHILVIV ZHUH = U . DIKHULQH %RZGLVK OLFH 3UHVLGHQI RI
5 " DQG +HDG RI 6XQUVH 6DQRG =U ;LQ +XDQJ +HDUKFDUH 3DUIQHU 6XJKRX &RZLQ OHQIXUH &DSLID) /1QGD -L 3DUIQHU 1L[RQ
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Peabody; Dr. David Xie, Associate, Oliver Wyman; and Dr. Ting Xu, Founder and CEO, AlphaMab. This panel focused on
Chinese healthcare industry's unprecedented growth during the past decade and the resulting large amounts of private
equity investments and strategic M&A activities. Despite the growing interest in investments, the environment remains
challenging to navigate, due to complex commercial landscape, the perceived lack of truly innovative technologies, and
high valuations for the best companies.

7KH SDQHILVIV GUVI GLVFXVWWHG ZKHIIKHU LQQRYDILYH KHDOIKFDUH IHFKQRIRJLHV H[LWI LQ &KLQD JLYHQ IKH FRQIUDGLFIRU\ HYLGHQFH RI
UDSLGI\ LQFUHDVLQJ QXPEHU RI SDIHQI GILQJV ZLIK IKH IDFN RI PDUNHIHG GRPHVILF LQQRYDILYH SURGXFIV - 3DQHILVIV DIUHHG IIKDH
PDQ\ SDIHQIV GIHG LQ &KLQD KDYH (RZ TXDII\ DQG (LPLHG FRP PHUFLD) YDIXH Il LV FRPPRQI\ VHHQ IKDIl FRPSDQLHV GIH SDIHQIV
VRIHO\ IRU #KH SXUSRVH RI PHHILQJ IKH FULIHULD RI LQQRYDILYH VIDIIXV IRU EHQHGIV JUDQIHG E\ &KLQHVH JRYHUQPHQI 2Q IIKH RIKHU
KDQG SDQHILVIV DIVR DFNQRZIHGJIHG WKH GLIGFXIN IRU RQH FRPSDQ\ IIR GHYHIRS DQG FRP PHUFLDIL]H DQ LQQRYDILYH YHFKQRIRJ\
from the concept to marketed product. Even in developed countries, this process usually requires multiple companies to
complete, with frequent licensing and acquisition activities. Given the lack of experience, Chinese companies may not be
able to complete this process independently in recent years. A more realistic strategy might be participating in a few stages
within the process. For example, AlphaMab tried to license healthcare technologies from top-tier academic institutions
DURXQG IIKH ZRUG GHYHIRS WKHP LQIR D PDIXUH VIDJH DQG WKHQ RXH 0LFHQVH IR ELJJHU FRPSDQLHV ZUIK PRUH FRP PHUFLDOL]D-
tion expertise.

Overall, panelists were optimistic on the investment opportunities in China but aware of the complexities and risks related
to cross-border investing. Challenges may easily arise from the differences in company culture and government policy.

3DQHILVIV GQDIN\ FRPPHQIHG RQ IIKH SRWLELIIN RI EXLIGLQJ JIREDI SUHVHQFH IRU D &KLQHVH FRPSDQ\ *LYHQ IIKH 0DUJH GRPHVILF
PDUNHIIC EXWGLQJ JIRED) SUHVHQFH PD\ QR EH SULRULILJHG E\ PDQ\ &KLQHVH FRPSDQLHV  3DQHULVIV IHI L PD\ EH FKDIHQJLQJ
for current big Chinese companies due to the lack of experience and internal driver but expressed optimistic opinions
regarding the emerging truly innovative companies.

The second panel focused on “Global Outsourcing: How Can We Build a Win-Win Relationship?” Dr. Degiang Niu, Director
of Medicinal Chemistry, Celgene Avilomics Research, Inc. led the discussion. Dr. Taiping Chen, Vice President, In Vivo
3KDUPDFRIRJI\ 9LYD %LRIHFK ZIG  =U ORKDQ 7KWXYD]KL = LWHFIRU RI %XVIQHW =HYHIRSPHQW *9. %,2 ODU\ %HIK = DIVK
Director of Business Development, BioDuro; Dr. Tiansheng Wang, Research Fellow, Vertex Pharmaceuticals, Inc.; Dr.
Chaoyang Dai, Vice President, Acebright, Inc.; Dr. Sherry Yu, Director of Global Business Development, Sundia MediTech;
DQG "V -LQ =KDR 6HQLRU 6FLHQILVI *HQJ\PH SDUILFLSDIHG LQ IKLY SDQH0

Nowadays, if you have been in a pharmaceutical company or a biotech company for a while, there is a very good chance
that you have interacted with some CRO companies and have been using their services. Today's CROs provide services
spanning across all aspects of drug discovery, from chemistry, biology, to pharmacology, toxicology and early develop-
PHQIV  $V IKH IUHQG RI JIREDI RXIVRXUFLQJ FRQILQXHV L ZL0) EH EHQHGFLD IRU XV IURP ERIK VLIGHV IR XQGHUVIDQG ZKDIi LV
critical for a successful collaboration and how can we build a long lasting, win-win relationship.

7KH GUWI IRSLF IRU RXU SDQHILVIV ZDV 0ZK\ GR 3KDUPD %LRIHFKV RXIVRXUFH"i $0 SDQHILVIV YRLFHG IKHLU RSLQLRQV il ZDV JUHDI IR
GQG IKDI IKH DQVZHUV IURP ERIK iIKH SKDUPD VIGH DQG IiKH &52 VIGH DUH DILJQHG LQFUHDVHG FDSDFUIN VSHFLDUN QHHGY FRWI HI-
GFLHQF\ DQG WHILELON DUH IKH PDIRU UHDVRQV IRU RXIVRXUFLQJ &RVI LV IXWii RQH RI PDQ\ IDFIRUV IR FRQVLGHU

= KHQ DVNHG (KRZ GR ZH EXWG D ZLQ ZLQ UHIDILRQVKLS EHIZHHQ &52V DQG WKHL FILHQIV"'d 2XU SDQHILVIV SRLQIHG RXII IKDW
understanding each other’s needs, building long term relationship, not always price-centric, and ensuring value delivering
are among the top of the list. There was one discussion on understanding the culture difference in different regions of the

world, which is also critical for building a successful relationship. The panelists also encourage the face to face interactions
RIIKH VFLHQILVIV LQYROYHG IURP ERIK VLGHV RQFH ZKHQ SRVVLE(H LH RQFH D \HDU Dl (HDVW

7KH IDVIl TXHVILRQ ZDV {ZKDI LV FUMLFDO IRU D VXFFHWIX) FRUDERUDILRQ"5 SIPRVII D00 SDQHILVIV YI.I_-IZHG FRPPXQLFDILRQ DQG GHILY-
HULQJ KLJIK TXDIW\ GDID PDIHULDIV DV WKHW IRS SLFNV = HILYHULQJ RQ ILPH RU DV SURPLVHG DQG (GRQill RYHU SURPLVHi DUH DOVR
critical for a successful collaboration.

2YHUDW IKH SDQH) KDG D YHU\ KHDOIK\ LQVLIKWIX) GLVFXVWLRQ IURP DX WKH SDQHIVIV DQG VRPH RI RXU DXGLHQFH 7KH GQGLQJV
here will be useful for both the CRO side and the client's side to understand each other’s needs and to build a sustainable,
win-win relationship.

|

This “Biomedical Investment and Entrepreneurship Symposium” has covered a wide range of topics interested
IR WKH &$%$ PHPEHUV DQG IKH IRFD) FRPPXQUN\  7KH SDUILFLSDQIV KDG HQIR\HG D ZRQGHUIX0 GD\ RI (HDUQLQJ
discussion and networking. To prepare for this event, many CABA EC members and volunteers had been
working tirelessly to invite speakers, raise funds, draft programs, CABA president Dr. Xiangyang Yu, the
symposium chair Dr. Zhigang Wang, co-chairs Drs. Youxin Zhang, Liping Zhou and Ji Shi, and more than 25
RUJDQL]LQJ FRPPLIHH PHPEHW KDG ZRUNHG FIRVHI\ IRU PRUH IKDQ WZR PRQIKV IR EULQJ RXIKLV VXFFHWVIXO
event. Their effort had been greatly appreciated by all.
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The groundbreaking work on the modern system of generic drugs is
the “Hatch-Waxman Act”' - the Drug Price Competition and Patent
Term Restoration Act. This 1984 United States federal law
established the Abbreviated New Drug Application (ANDA) process
in section 505()), founded legal ground for faster approval pathway
for small molecule generic drugs. Thousands of less expensive
generic drugs were approved ever since and affordability of many
drugs was improved dramatically.”

The United Sates’ contribution to bringing biosimilars into the market
cannot yet match their landmark work on the introduction of generic
drugs. The US regulatory framework and practice on biosimilars lag
significantly behind Europe and even some Asian countries. The

BPCI Act of 2009 is six years behind European Directives 2003/63/EC.

As of February 2012, FDA only held 21 Pre-IND meetings, received 9
INDs'® and no BLAs under 351(k) biosimilars pathway (no 351(k)
application is submitted yet to this date). These low numbers
reflected some serious concerns from the sponsors and the potential
biosimilars investors - the lack of clarity in regulations was
discouraging the development and commercialization of biosimilars
in the US. Providing the interested parties with certain predictability
and more detailed guidance was imminent for FDA.

On February 09, 2012, FDA issued three long-awaited biosimilar
draft guidance documents that are designed to help the industry to
develop biosimilars and to compete with originator biologics. The
agency released the fourth guidance outlining how sponsors should
plan to use formal meetings to interact with the agency before and
during the application process on April 01, 2013." The first three
guidance addressed scientific, quality considerations of biosimilars
and clarified some issues regarding the implementation of the BPCI
Act of 2009. The pivotal document of the three is the “Scientific
Considerations in Demonstrating Biosimilarity to a Reference
Product.”®

Draft Guidance on Scientific Considerations of Biosimilars

The guidance focuses on addressing the issue: how similar is enough
to be biosimilar? At the beginning, FDA uses most common protein
products as examples to discuss the complexities of biological
products in detail and to show the difficulty of proving biosimilarity.
It is pointed out that primary amino acid sequence, higher order
(secondary, tertiary and quaternary) structures and enzymatic
modifications including glycosylations can all make proteins different
and lead to heterogeneity. In addition, many factors such as
temperature, moisture, light, and even packaging or delivery
materials can affect protein modifications and change their higher
order structure.

Limited by resolution, detection limit, and processing speed of
current analytical technologies, in most cases it is very challenging, if
not impossible, to determine structural and functional differences
between two proteins from slightly different manufacturing sources.
Considering the presence of impurities generated during the
processes, added formulation agents and excipients in the biological
products, the degree of certainty of using structural analysis and
functional assays to determine the biosimilarity of two proteins is not
high at all.

Despite the advances in the state-of-the-art analytical technologies
for biological products, the agency is fully aware of their limitations.
A “stepwise approach to developing the data and information
needed to support a demonstration of biosimilarity” is hence
recommended. The sponsors can start with extensive analytical,
physiochemical and biological characterization of the proposed
product to show the degree of similarity to the reference product.
FDA then evaluates the information and suggests necessary animal
and human tests accordingly to the sponsor to further demonstrate
biosimilarity of the two products. The agency will consider the
product’s complexity, stability, formulation, manufacturing process
and clinical data in comparison with the reference product, and then

determine the extent and scope of these tests on a case-by-case
basis.”’

FDA will use a Totality-of-the-Evidence approach to evaluate all data
and information submitted in support of demonstrating biosimilarity,
including “structural and functional characterization, nonclinical
evaluation, human PK and PD data, clinical immunogenicity data,
and clinical safety and effectiveness data.”?> FDA will allow the
sponsors to skip repeating studies that are not necessary to address
residual uncertainty, therefore speeding up the application process
and saving costs for the sponsors.

By definition under the PPAC Act, a biosimilar is “a biologic product
that is highly similar to a reference biologic product notwithstanding
minor differences in clinically inactive components, and it has no
clinically meaningful differences from the corresponding reference
product in terms of the safety, purity, and potency.”? It is clear that
minor differences are allowed in clinically inactive components.
Currently, biologic products are process-dependent. Different
manufacturing processes can possibly change a protein product in
four ways: (1) protein sequence; (2) protein composition by different
enzymatic glycosylations or phosphorylations; (3) higher order
structure; (4) impurities, formulation reagents, excipients, etc. Any
subtle changes may alter the efficacy and the safety profiles of the
product. Immunogenicity is also a critical issue; even small amount of
impurities may stimulate immune responses. Unfortunately, current
analytical and functional assays cannot detect subtle protein
structural changes and impurities. Based on these facts, the guidance
suggests that the sponsors at least run one human clinical studies,
either immunogenicity or PK/PD if applicable. If residual uncertainty
exists, comparative safety and effectiveness may be needed for the
determination of biosimilarity.

It is apparent that many suggestions in this draft guidance document

are designed to address the issues raised from European
experiences.

Draft Guidance on Quality Considerations of Biosimilars

The draft guidance document titled “Quality Considerations in
Demonstrating Biosimilarity to a Reference Protein Product”? has
some overlap with the scientific considerations draft guideline, and it
focuses on analytical studies necessary to assess biosimilarity. The
discussion on the importance of extensive analytical, physiochemical
and biological characterization is repeated in this guidance.



Draft Guidance on Interchangeability and Exclusivity

The third draft guidance, “Biosimilars: Questions and Answers
Regarding Implementation of the Biologics Price Competition and
Innovation Act of 2009”,% answers some important questions about
certain statutory terms and requirements.

Interchangeability between biosimilar and its branded reference is a
key issue for payers and providers to request a switch. Without
proving it, stakeholders cannot lower health care spending by
substituting a pricier brand name product with a new biosimilar. The
draft guidance discusses several approaches to evaluate
interchangeability. Unfortunately, FDA does not support that the
available state-of-the-art technology is sufficient for establishing such
claim. This will unavoidably discourage the investment on biosimilars.

BPCI Act of 2009 clarifies the exclusivity calculus: a 351(k) application
may not be submitted until 4 years after the date of the first licensure
of the reference product; it may not be approved until 12 years after
licensing the originator biologic. In order to encourage the potential
biosimilar manufacturers to develop cheaper version of the biological
products, the US government tried to shorten the data exclusivity of
the originator biologics from 12 to 7 years in the president’s budget
proposals for fiscal 2012% and 2013% repeatedly. The new draft
guidance has not settled terms for establishing the exclusivity period.

Investment Considerations of Biosimilars

According to a study? sponsored by the industry, the average R & D
cost of producing an originator biologic is $1.2 billion. It is slightly
lower than the average $1.318 billion cost of launching a brand name
small molecule drug. The study is widely criticized for its calculation
of the costs. However, the idea of similar costs for both forms of
drugs is very acceptable.

Originator biologics and biosimilars are created from living
organisms. They are complex molecules which are difficult to be
characterized by physiochemical methods. As we discussed in the
section of the Draft Guidance on Scientific Considerations of
Biosimilars, minor changes in manufacturing processes may alter
protein high order structure and influence protein modifications,
further change safety, immunogenicity and biological profile of the
biologics. Therefore, purity and quality of the products need to be
monitored closely, and expensive comparative clinical trials are often
unavoidable. Additionally, the lack of conclusive analytical
technologies makes biologics process-dependent. All these factors
raise the bar for investors to enter the biosimilar business. As
estimated by Andrew Pasternak of Bain & Company,? it could cost
100 to 150 million dollars to develop a biosimilar, whereas to copy a
small molecule drug may only need 2 to 3 million dollars. It is
common that companies establish partnership, mostly between
generic ones and big pharma, to manage the risk and share the
complementary expertise that is needed for biosimilar development.

Difficulty in providing interchangeability of a biosimilar and its
originator biologic is another factor for investors to consider. Since
biosimilars are not the same as the originator biologics, many
countries do not allow doctors or medical system to use them to
substitute their reference products. Additionally, doctors are usually
reluctant to choose the unfamiliar new substitutes even when
biosimilars are allowed for treating new patients. Furthermore, many

approved biosimilars are only 10% cheaper than their brand-name
competitors in Europe, far from the expected 30 to 40% savings of
the originator biologics. According to an Xcenda research, payers
need to see 40% or more in cost savings for an existing patient to
require a switch.®

Reducing the market exclusivity for originator biologics from 12 years
to 7 years in the US was repeatedly proposed in the president’s
budget proposals. If the proposal is approved, it will help attract
more investment on biosimilar development and submission in the
US, the potentially largest biosimilar market. However, with the
increasingly stringent regulatory environment in recent years, cutting
exclusivity to 7 years will discourage the investment on the R & D of
originator biologics and other innovations. Brand name companies
will have to pursue more aggressive commercial strategies to protect
their precious franchise from competition. They may even turn to
trade secret to guard their complicated manufacturing process from
copycats, which would make the already very difficult follow-on
process even more unobtainable.’'

Patent litigation procedures for biosimilars are complex when a
company chooses the biosimilar route for approval under the PPAC
Act. The biosimilar applicant and the brand name company must
exchange statements and patent lists, follow detailed negotiation
procedures. Investors need to take into consideration the lengthy
legal process and potential high cost of litigation.

Despite various investment concerns on biosimilars, the US market
presents great opportunity for both originator biologic and biosimilar
manufacturers in the long run. The setup of the US health care
system and the complicated stakeholder relationship make it easier
to accomplish higher pricing and larger profit margins for these
companies and their investors.

Conclusions

Introducing biosimilars provides us a possibility of saving medical
spending on biologics. Some investors and manufacturers are
eagerly pursuing these highly profitable products. A market study in
2009*? forecasted that the global biosimilar market would worth
$19.4 billion by 2014, increasing at a compound annual growth rate
of 89.1% from 2009 to 2014. In reality, their sales just reached $ 1
billion in 2012. The over-optimistic estimate reveals the industry’s
anxiety in recent years. We need many quality shows to fill the prime
time slots vacated by the innovative products and blockbuster drugs.
Some people consider biosimilar as one of the candidates. Does it
really deserve such recognition? We are certain that we can answer
the question meaningfully in the near future since a clear US pathway
for biosimilar approval is available.

With the advances in analytical technology and biological sciences,
increasing experience of proving biosimilarity and clearer regulatory
requirements, more biosimilars will be accessible to patients. In the
period of 14 months after the release of the three biosimilar
guidance documents, FDA has received 16 new meeting requests
and 6 INDs.*
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