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Abstract: In this paper we bscuss the rationate behind broph tical
outsonrcing. We then discuss be beaefits, challenges, cuureat trends and market
opportuities. From Jamuary 205, India bas agzeed fo comply with the product
paten profection in darrce with fie obligation upder the TRIPS Agreement
of the }VTO THis fas created pewy opporfumiiies as welf a5 challenges for the
Indian bioph. centical compantes. We analyze the value proposition of India
as a .:mtab.‘e degtipation for citsourcing in Mopharmacentical indusiry in this
pew business epvironment  Tils research witl help managers fo understand the
begefits of bropharmaceuticaf suisourcing along with its challenges under the
current business scepario. Here, thes study is Gmely and relevant from both ap
academic and a practiioner’s prspecive.

1. Infroduction

In today’s global economy, outsiwrcing has become a very common phenomenon
{Alvarss <t al., 1995; Greaver, B99; Squires, 2004). While outsourcing has been
studied 1 traditional manufaciurdg and mformation techpology sectors (Earl, 1996;
Hirschheim and Lacity, 1993; Licity and Wikeocks 1995, Lacity and Hitschheim,
1993), it is still m the nascent stase svhen applied to the biopharmaceutical industry
(Bell, 2003; McKelvey 2000). B outsowrcing, management can focus their enticat
esoireas and competencies or develeping mew drugs through research and
development, improving marke1 share, gaiming competitive advantage, generating
more profits, and achicving lngier customer satisfaction (McCoy and Francois,
2003). Many large pharmaceuical eompanies have outsourced many of their
business processes. Factors like bwer costs, improved productivity, higher quality,
higher cusiomer satisfaction, tim: to market, and ability to focus on core areas arz
some of the benefils of outsourcize. However, ihere are many challenges and risks
associated with biopharmaceuticaloutsourcing.

There are three major aspecls oithe proposed research that are summanzcd by the
following questions.

1. Whar are the benefits of outscircing fa biopharmaceatical radustry?

2. What arc the major faclors bat contabule to rsk in global bipphsrmaceutical
ouisouvrcing? i

3. What is the value propositionod Iodia as sustable destination for
bigpharmaceutical industy?

g i

*avthors listed ajphabetically)
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2 QUTSOURCING IN BIOPHARMA (iE'L‘TIQiL INDUSTRY

Globalization and Compstition .

Technological advances, especially in the arcas of communicaticns and
transportation have had a profound impact on the business and geographic scope of
organization. Additionally, the openisg up of previously closed economies and the
emergence of netr markets such as India, China, and the former Eastern bloc
countries along with 2 proliferation of multi-lateral trade agreements are presanting
tremendous opportunities for firms in their constant quesi for increasing efficicncies
and profits. Hence, previous limitations on the boundares of finns are made
practically non-existent and tasks that could be accomplished eariier only within the
frrm are now possible by coordinating with vandors or cooperating with a customer
regardless of geographical distances.

Vertically integrated and internal value chains within atornistic organizations are
now being replaced almost crlirely by mter-firm coopération on a broad and far-
reaching scale wath the objective of achieving greater efficiencies and retamns on
investment. Within the pharroaceutical industry, projects are how camied out across
several organizations by larger teams of researchers with variad skills and
backgromds from different countries to solve complex problems and make rapid
advances in dmig discovery, genomits, bipinformatics and pharmaceutical
manpuiacuring (Valazza, and Wada, 2001). As a result. npew products, new
technologies and services are developad more guickly and mezting ihe specific nezds
of the firm by taking advantage of global cooperation in the form of strategic jomnt
ventures, outsourcing. of some variants of teams having complementary skills and
lower costs (Valazza, 1998).

Collaboration ' .

For the present day pharmaceuiical industry, collaboration is an increasingly
important and 2ssential business model. Vendors woik with clients to share the

evelopment work and hence the associated sk to improve newly created products,
custoin products, icchnologies and services. This is particularly ioportant for bio-
informatics tools vendors as it is not always possible io create ubiquiions software
tools that caier 10 different customers as there is always a need for cuslomization and
tweaking during fcchoical development B suit individual 1equirements (Kim and
Buchanan, 2003). . )

For biotechnology and phamnaccutical cotpanses, the magnitude in the cost of
development of viable products is extremcly probibitive to resirict selling oaly to
local markeis. Hence, there is a real need for access to nzw markets to sustain profits
and long term growth. Thexe is a global matket for similar health concerns n every
part of the world such as hyperiension, migraines, obesity, allergies, and lifz
exiemsion etc., prasenting opportunities for finms in developing countries in terms of
partnecships and oulsourcing vendor relationships with Noith American and
European drug firms which have had a head siart over the former (U.S. Department
of Commerce, 2003).

Bio-Pharmacéutical Industry Problems .

High cost drug discovery economics is only a part of the problem faced by the
pharmaceutical industry which is also characterized by escalated invesiment
expenses for research and development, fength of ime for FDA approval and lime to
market and higher commercialization costs (Siefan, 2001). The total invesmmants
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need to almost double to sustain previous double digit growth tates. Price
containmeni lactics imposed by medical msurance companies, fising consumer
unrest over the high prices, and increased competilive iniensity have exacerbated
market pressures on phiarmacewsical fivms to decrease costs of drugs, research and
devclopment investmenis, while generating higher and higher refums on investmants
(DiMasi et al., 2603),

The waditional “bigger-the-better” model of pharmacetical companies with
massive investmenis in the organizaton and waiting for the discovery of the next
lpitery dirug, casts serious doubts on the sustainability and longevity of snch
orgauizaﬁon_s in the presznt business conditions in spite of favorable outlook on the
growih of this industry (Polasiro and Tulcinsky, 2000). The mosi diffieult challenge
is the impending expiry of patent rights 1o several of the blockbuster drugs in 55
market, potentially resulting in severs loss of revenue for the original mpovators.
Furthermore, tany companies se2m 1o be operating on borrowed tima in anficipation
of the next blockbusier drug.  According to indusiry sources, dnags accounting for
alost 23% of the total sales translating to nearly 80 billion dollars are set fo lose
patent vights in the pexs § years and are open for competition from generic drugs.
The pressure is higher than ever for the need to sherten drug development time and
speed-to-marke: (Robbigs, 2000).

2. Benefits of Outsourcing in Biopharmaceutical Industry

The pace of new techniques in drug discovery are invented faster thap can be
ma.stzrtdA by any lndividual company, and planning carefully the scops of
outsourcing w1tl‘uln _l.he research and development aganda can have excellent payoffs
in termms of utilizing locally non-existent technology, cost and overall product
developnient time.

\\.(cf oow exa:qine in detail the true benefils of cuisourcing as a strategic business
decision {0 acquire specialized and complementary assets/ technologies nof existent
within the firm.

Reduce R&D Costs and Improved Margins

Major pharmaceulical industrics spend up to 20% of the tolal sales in R&D and
fave traditionally sought to reduce spending by engaging in selective outsourcing of
_ﬁmc'lamantal fesearch activities to universifies, eovernment faboratorizs and research
lustitules, Hundreds of mdependent new gensration bietechmology compaaics have
bezn innovaling new technologies aimed ai drug discovery and development,
outnumbering the total number of pharmaceutical products available in the market
(Douglas, 2002} '

Biotech ﬁrms have strategically reorientad themsebves as “drug discovery icols
tompanies” aitning to provide research services to drug discovery companies, and
research speading by biotech firms alone was stimated to be abowt $11 billion in &
report prepared by Emst & Youwng for \he Biowchnology Pndustry Orpanizaiion
{Emst & Young, 2000}, Itis practically impossible for any single medinm and small
sized pharmacentical company 1o beat the pace of innovation at ihe applied rescarch
level and stay ahead of the exicmal firms creating innovation in their respective core
competencies.
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4 CUIFSOURCING IN BIOPHARMACEUTICAL INDUSTRY

When the Swedish biotech firm KabiGen decided to make its foray into genetic
enginecnng for the manufaenme of pharmaceutical products, they did not have any
resident expertise but were keen pot to miss the commercial potential ‘of this new
technology. KabiGen decided to jump siart into the new technical trajsctory by
contracting R&D work to Genentech who had develeped rescarch competences and
different genetic engineering technigues. Kabigen essermially funded Geneniech to
create new scientific techniques and absorbed the knowledge in-house. Witheut
such inmovative contracting, il would not have been pessible for Kahigen to move
quickly tnto the commercial frajectory of uwsing genctic ¢ngincering ioto its
pharmaceutical production sysiem (McKelvey, 2000).

Teece's (1986) take on profiing from R&D is by allocating R&D resources
towards new products that can be polentially commercialized quickly using the
existing capabilities wathin the fiun — the assets and revenues of the Arm oust
condition and guide the R&D investment decisians. .

Fstablishing Alliances and Owtsourcing Contract Research

Expanding into international markets is an Iroportaot strategy for American
companies to oplimize the potemtial for sustamed revenwe growth. Common
healthcare needs of customexs across the svorld directly transiate into oppormunity.
According o the 2001 Bictechpology Industry survey report by the U.S. Depanment
of Commerce, international markets accounted for approximately 16% of the tor]
sales (waich is about 38 bitlion in revenues) of bictectmology firms im 2001. -

It is a clear sirategy fo reducing the risk o the complex and unpredictable process
of drug development. Tt helps to target resources in cicating innovation in mew
directions. The freely available human penowe sequence data from the public
project has friggered an explosion wn the pace of sescarch worldwide and an
intsprated structuee with scope for outsourcing portions of R&D is the model of
dusiry wide re-strocturicg.

Access to New Intervational Markets

There are several stratagies employed by multic t pharmac Is to increase
thetr geographical rzach and international participation such as direct expor,
liccnsing, international strategic alliances through partnerships and outsourcing
agreemenis and Foreign Direct Investment (FDI). Direct expori ard licensing
sirategies are low misk ventores buf comtrol over the product is minimal and
compelitors can quickly duplicate and erode market share. .

Strategic alliances are pursued when firms bave complementary capabilities that
when combined can result in competitive advantages, local firtn's knowledge of
government regulalions and market conditions can be exploited io quickly. access
lacal chanoels of distribution and the relationship can he extended to manufachmring
and sourcing of raw materials when the markei conditions for the preduct o services
are more clear.

For tnedium and smali sized firms strategic outsourcing albiances paves the way to
sharing complementary techmologies in  discovery processes, estarch, and
manufaciuring capabiliies. Condiions for optimal scale of economies are created
by bringing resouces logether.
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Cost considerations are very invportant t¢ be able to compete in international
markets especially in Asian markets where the eaming potential of consumers is
enormously low in comparson with the American or European counterparts, it
makss businass sense to locally marufacture and leverage corporate high quality
control, brand equity and best practices (o caphure market share.

Tapping Global Skills

When the task of sequencing the uman genoms was launched thirteen years ago,
ihe complexity of this project originally estimated to take approximately 30 years.
However global collaboration and utilization of global competencies among 16
research laboratories worldwide made it possible to complete this colossal task
within 13 years sincg it started.

Most pew innovations in any indusiry are dependent om computing power and
softvare.  No single R&D entity in the world can predict all the possible
combinations of applying software and computing power to innovate all possible
potential new products and processes.

A fimm can stive to gaid competitive advantage over its countzrparts by
discovering sources of Jower cost or differentiation in any of its activities (Cullen,
2003) from any part of the world such as:

. Nevy 1deas and technologies

Sowrce of raw materials

Efficient mannfaciuring capabilities
Lower labor cost in other countnies
Lower R&D cos! in other countries

Refocusing on Core Competencies

Diversified corporalions aim to create and iocrease shareholder value by
strategically omienfing themselves as eitber Focused on creating new and inpovative
products or as a services company adept at efficient business processes focusing on
cost effective manufacturing sohutions and logistics. The pharmaceutical industry is
research and development intensive and hence product driven.

The U.S. Patent laws allows patenling of newly discovered drugs but noi the
extraction process of the drug, without offering protection from imitation by a
differcocs i just a single molecule. Product differcatiation and advertising placed
high woportance on the adoption and market demand. Hence pharmacevtical
companics iuvested in their own manufacturing capabilitics, sales and distnbution
channels as noue of these segments were casily available in the sxtsmal market at
competitive prices.

The critical task for the management in the mosi sunplified terms is o creale new
drugs that almost have no side effects, and inventing new drugs that customers nesd,
but none exist in the market. This of course 1s 2 highly difficult and deceptive fask.
The changed market conditions have given rise W a wide range of diversified
companies specialining in different segroents of the drug discovery process oreating a
highly competitive ahposphere and the eniry of generics bas further intensified the
compeiitive nature.
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I OUTSOURCEIG N BIOPHARMACEGTICAL INDUSTRY

Refocusing on core competencies allow to compete rigorousky, for some
companics it might be mors suitable to cutsource their marketing, sales and
distribution functions, while other companies find It more suitable to license drug
cormpounds from other cornpanics and capitaliz¢ on their own brand equity,
esiablished warkefivg and sales networks and gecgraphical reach. For example,
Novartis Pharma, a Swiss pbarmaceviical major signed a license with a lesser kmown
company Sigma Tau io develop, manufacture and commerciatize the drug corupovnd
Gimaiecan having therapeutic vatues for the treatmend of cancer (Novartis Media
Release).

Time to Market

Timz to roarket is a very entical Taclor and is often the biggest deciding factor
between success and failurs of the product as first-to-market vans the allegiance of
the market. For example Pizer’s Viagra generated sales of 1.9 billion dollars in
2003 alone and siill owns a major share of the market in spite of at least iwo new
entrants Cialis and Levitra 1o challenge its market dominance.

The early phase of the research can be isolaied into its cossttuent steps of
chemical, biological screening services mvolving isolation of compound using latest
computational power and automaied hiph speed screening by opporiumistically
outsourcing relsvant areas can result in shorter development tiime.

Many of the phases that are tvpically 2xecited in a serial fashion can be don¢ in
parallet, by outsourcing opeTations management to companies that excel in providing,
efficicat drug development timelines by conducting as many steps in paralel. The
ability of the external cornpamy to detect toxicity of specific compounds, and perform
farget validation efficiently can save #ime and speed up the process. Ouisourcing
makes it possible for the sponsoning company 0 concwrently run muléiple promising
projecis due to the additional resources pooled in from the vendor.

In terms of aiming 1o reduce the time span of the product development life cycle,
wuch potential vesulls from new technolegical imnovations that are made available
almost continually by vendor biotech companies focused om inmovating tools for
drug discovery and establishing cutsourcing alliances with such organizations can
lead to successful corpletion of project within or exceeding limescales.

3. Risk Factors

In this section, we discuss various risk faciors that are specific fo blopharmacsulical
outsourcing,

Protecting IP throngh Pateots

In the biotech and pharmacentical indusiry, firms hope i eam maney through new
innovaiions aad creating mew technology rather than snd product differentiation
unlike in other industries such as consumer geods or automobiles whers innovations
are more easily duplicated and they rely on ptoduct value competition.  Patenis are
highly sifective and remain the single most effective stratzgy of biotech compantes
to protect their intellzcual properiy rights.

The U.S. Patenl system s a “give and tzke” bargain agfeement hetween the
invenior and the governrnznt. The inventor has to fully disclose to the public “the
invention” in exchange for a government pictected exclusive right to exploit the

DHAR AND RAJAN 7

invention in the U.S. for a Limii=d ime period (Blaug, et al., 2003). Patenting allows
the inventors to fully exploit tha commercial petentials of their invenions withount
risking thefi of their R&D effort by other competing firms,

Given the higher levels of invesiment and risk needed for the development of
commercially viable inventions and processes related to drug discovery and
developruent, the time petiod of patent protection for patents involving drugs is
much higher (20 years) and a request for a further extension of patznt nghts for a few

more yzars can be filed shen nearing the ¢nd of patent life.

FDA Regulations

Biotech and pharmaceutical companies choosing to take advantage of conwracting
firms for outsowrcing any activity in the drug developmeni need fo be cautious in
ensuring be compliance of regulatory requirements of FDA. Vendor firmes provide a
means of access to tesources and expertise syithout high capiial invesiment cosis 1n
equipment. It does not necessarily mean that the FDA regulatery requirements are
adbered 10 unless specified in the contracts and fhe comiract firm bas imherent
capabilitics and methodologics in place for such compliance requirsments.

1F the contract firm violates FDA regulatious, there are potential implications of
significant Hability to the client and there is a risk of attracting legal sanctions and
mvolves product seizure, court mjunction and penaltics. To mutigate such risks, the
client company should iake precautionary measures of interviewing references,
review the vendor’s regulatory files and establishment inspection teports at lhe FDA
and consider track records of carlier dealings with the FDA (Kim and Buchanan,
2003).
Maintaining Quality

A quality agreernznt between the contractor and she clicnt, clarifing m significant
detail the quality and regulatory compliance obligations is an imponant mstrument in
maintaining quality concems during outsourcing. The agreement must speeify the
documents that are expecied from the con@actlor, address the communication of
deviations and responsivilities of comrective actions, toles and responsibilities of
audits and inspecitons, and communication of complaints and recalls of raw
materials etc.. “Guidance for Industry — Cooperative Manufacturing Asrangements
for Licensed Biologics™ document published by the FDA provides some excelient
examples of Quality Agreements in the bintach industry (FDA, 1999).

Pitfalls to Avoid
»  “Onz size fits all”, every cutsomcing coniract is unique and different
» Outsourcing is not an apportunity to offlead internal problems, wot nowing
what to expeci will oaly lead 10 unceriainty in evaluating the level of
success of the result

4. Tapping Offshare Resources — India

Western multinational companies are atiracted to India today more than avar before
as it offers a way to reducs costs io evary sndusiry, from software development to
msirance claims-processing, and from customer care call centers to income fax
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g QUFSOURCING IN BIOPHARMACEUTICAL INDUSTRY

retwns preparation. The second most important reason most large cumpanies
propose to expand abroad is in search of specialized capabilities that are not
available locally.

A siudy by a group of researchers (Chung et al., 2002) find “knowledge seeking”
is bighly prevalem among companies associated in Research & Development-
intensive industries such as pharmaceuticals, semiconductors and electronics. 1n fact,
their research shows that dreg maters are twice a5 likely 1o seek koo wiedge abroad
as companies in apy other indiustry.

Bio-phanmacewutical industry in Tndia — a Background

India is one of the largest and cheapest producers of therapeutic drugs in the
world; It stands foremost among the third world and bas sxeellent technology, R&D
and production facilities; a wide range of quality modicines ars made locally for
most medical conditions ranging from common fever ko specialized antibiatics and
vaccines (Maria, Ruct and Zerah, 2003).

-Traditfonally the industry has been only excelling in reverse emgineering and
tweaking of drugs focused to sell in the domestic market. Howeves, with the produet
patent rights regime going into effect from 2005, the major players in this industry

Table I- Xey Bio PE icat Ct res focusing on

lopmegt in Iadia

[Source: Company websites}

i

[

i
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are forsibly undergoing a strategic shift in their business models. They are moving

- frem being copycat generic drug manufacturers to tanovative drug firms in order to
" move higher in the value chain of the mdustry and have woken up to realizing the

mportance of original R&D work that could lead o filing for interpationally
patentable New Chemical Eatities (NCE) to relain competitiveness.
Buoytd with the success of the IT services indusiry, the government is actively

__engaging to promots the bio-pharmaceuiical industry by focusing efforts on R&D for
—- =5

creating new molecules, microbial enzymes, gene expredsion teclmulogies. and a
range of genomics and proteomics related aciivitics targeting export markets in drug
gdiscovery and development.

India has access to vast resources of well educated and talented workforce and &
slew of research centers and world class laboratory facilities. The:e are a number of
research activities in progress: Biocon, Dr. Reddy’s Labon:atones, and Ranbaxy are
some of the leading companies that have filed for international patants a5 shown ip
Table 1. Indian companies have begin to successfully crzate strategic alliances with
global heavy-weight pharmaceutical companies in the areas of drug discovery,
development and mamrfaciare. In addition to high grewth tates (iablc 2), as sho}vn
in Figare 1 India is also quickly emerging as a preferzed destination fmj contracting
resezarch in biotech products such as recombinart techniques, enzymes aimed at dg
discovery, diagnostics and coniract manufacturing (Choyghade et al, 20012. .

The presence of a large pool of research comummnity that is flueat in Eaglish
language (biggest cutside of the U.S), biodiversity (pr . _of a large b r of
diverse ethnic populatien), a growing technologically sophisticated pharmaceutical
dustry (the mdustry is poised to grow at a rate of ZS—SQ percent) and India’s
signing of TRIPS with a pledge to fulfill the agreements bas tr}ggered a large number
of western alliances with local Indian pharmaccutical and biotechnology ffrms and
ihts tread is expecied to continne. Some of the high profile partnerships arc descrabed
in Table 3. ) )

Smaller and intermediate size companies wying to make a foray inte Fndia must
explore the possibilities of forming a stratgic and gainful partnership Pascd on
complementary capabilitizs; success is bard to come by withowt such alliances as
Indian firms are bighly competitive, price and service-capability wise.

India: Pharmmaceutical market

B Fermulation drugs
® Bulk dugs
Dexpeis

Figure L. Phasmpacentical Mavket Revenue Breakup [Source of data: OFPI]
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Table 2: World Fharmacentical Market Groswth by Region (1998-2002) Table d: Advaatages 22d Disadvasiages of doing Clinital Trrals in Indra

- 14w

" Advaniagss: - B S
«  Large patient pool with a wide gen= pool, quick patien

ETBZ/88/6Z

+  Incontives: 10 year iax break far R&.D,mvesh:n

Europe 5.8% materals imperted for chmcal

pe Ll

« Availabilify of a large number, oF

Japan 49% medieal pmctiﬁmérs ind ilﬁ.[s'

Latin Arnerica &

»  Low costs: patient recruifment costs, infrastracton
Caribbzan

lotver.

$.4%

Disadvantages: : "

= e Intslleciual. property-grotection £F
o Issues on lack of ethics
»  Decumentation standards
: p
.

Southzast Asia’China 0%

Eastern Europe 3.6%

Refoams or 1:gﬂ,1§i:uxy_/ f I
No single windgw cleasance; iesd- fo-dedl witlrz

Middle Fast 10.6%

BSZPERZP-Bh-Eb+

Africa 3% There is an znomrous scope for outspnrcing and cooperative jomt ventares In the
areas of contract research for drug discovery, design, synthesis and manufacture (of
pre-designed) combi-chem libraries, formulalion development, chemistry and
biology services, clinical tials and techmical docwmentation writing according io
requlatory guidelings, contract manufacturing of drugs coming off patent (sunset
drug compounds) etc,.

Many of the Westzm biotech ard pharmaceutical majors bave large libraries of
therapautic compounds and molecules but npever prioritized for commercial
developruent because of its lower market potentials. Stategic partnerships with
_ H Indian companiss can bring low cost clunical trials and manufachiring capabilities
[Source. IMS HEALTH Globa! Pharma Forecast 1993-2002] yielding new revenues with minimal investment and osk.

Ansicatasia 9.8%

C1S 6.7%

Tokal World Market 8.05%

YANgWwH MaZ

) L N . S : : Chinical Trials
Table 3: 7 Partnerskips with bdian P { and Bi Firms . 8 L. . . .
L - oreign = P - *'i . ud Conducting clinical trials forms a significant portion of the dg development

costs and is time inlensive. A heterogeneous pool of genes and the availability of a
large pwober of paticats have atiracted 2 number of companies such as Pfizer and
i GlaxoSmithkline to conduci clinical tHals in India. According to estimates by Kotak
: securitics (2003) it is 40-50% cheaper to conduct ¢linical trials in India comparad to
4 developed markets due to the availability of a large number of physicians, good
clivical practices trainmg and the speed of patient recruiaments.
i However, while most maliinational companies conducting clinical trials in India,
do 30 through their fully owned subsidiaries, the design and the protocols of the
i climcal trials is still not done in [ndia but in theis other facilities, Only tasks with
§ clearly defined inputs and outcomes are execuied io Indta. Pfizer, Eli-Lily, Astra
‘ Zeneca are few of the mtemational companies that are successfully conducting
I3
i
1
T

'S

clisical trials in India. The sponsonmg client company has to take the initiadve io
design the prolocols, monitoring criteria, and pre define data management guidelines.
There are very few independent Contract Research Organizations that are already

$1/80
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12 OUTSOURCING EN BIOPHARMACEUTICAL INDUSTRY

capable of doing these tasks from stari to finish without handholding. If a client is
seriously pursuing clinical practices in India, the following are the leading
companies speializing in this area and can be explored for potential joimt vemtare
partners or outsourcing:

. Clinigene Intevnational Pvt. Lid.
. Lotus labs Pvt. Lid.
. Siro Clinpharm

A.dvant;ges and disadvantages of doing clinical trials in [ndia ase listed in Table d.

Contract Research Services

The Department of Biotechnology (DBT) in India has beea instramentz] in
areating basic infrastructural facilities to accelerate R&D in the areas of molecular
biology and modern biotechmology. Numerous national Jaborztories and wmivarsity
pranis has resulted in a large number of fundamental research projects in the areas of
fopclional  genmomics, rmictobial  genomsics, buman genome  diversity,
pharmacogenomics, protecutics, stem cells, bio-compring cic., and has resulted in a
large pool of talented research (Patel, 1997; Rudelph and Mclnfire, 1995).

The programs imitiased by the DBT have developed screening programs for a wide
range of prevalent genetic diseases such as sickle cell ansmia, thalasserma ctc., and
also resulted in several indigemous dizgnostic technologies using genome
information for diseases such as ATDS and vaccines for rabies and malaria. Reliance

Life Sciences and the Natiopal Ceuter for Biological Sciences are among the 8

fnstitutions in 5 comptrics that have been identified by National Institute of Health
{NTH) in US as sources of embryonic stem cells eligible for US government federat
Fonding.

International pharmaceutical companies however have beer very apprehensive of
malking any significant R&D mvestioents in India, maioly because of eatlier bad
experiences with weak intellectnal property protection laws. There is a change in
attiude and mind set since the signing of WTO and #t remains to be szen how the
industry shapes up post Jamueary 2005, .

Presently, cnly few private Indian biotech companies such as Syngene, Aurigene,
Shamtha Biotechmics eic., have underiaken contract xescarch services for European
and Argerican clients and niuch of the R&D capabilities lie in the government owred
public laboratories and there is scope for many improvements in the areas of
tegulatoty procedures, world class training on GCP (Goed Chinieal Procedures) and
intellectual property protection before the R&D espabilities of India can be fully
exploited.

Contract Mamdfachwring Services

According o OPPI, there are about 60 (FDA Approved) drug mancfaciuring
plants in India which is ranked sccond only to the U.S and correspondingly the world
no. 2 in Drug Master Filings (DMF), which is manufacturing of bulk drugs for
supplying to other large geooric drug makers and for self consumption. Kotak
Securities reports, India accoumtad for 34% of the global DMF filings in 2003
(compared to 2.4% in 1991). India offers an excelient manufacturing base at
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intzmationally competitive prices and there is a lasge pool of scizntific talent and
engineering base.

Bioinformatics and IT Services )

Bioinfermatics and IT services are extensively used in all the phases of drug
discovery and deveiopmsnt, as the Services and standards are beginning to be
matured with well defined processes in place, bio-pbarmaceutical frms are
peginning to ireal *bic-inforraatics” as 2 more standardized componznt not central to
their core competency (drug discovery) and are outsourcing bio-wnformalics projects
to vendors specializing in ii.

While the global bioinformatics markei is citimated to be $0.8 fo $14.6 billion
(US. Department of Commerce), the [ndian market is estimaied to be a miniscule
$2 2 miltion (Confederaiion of ndian Indusiries). The Indian bioinforraatics tnarket
is estimated to grow to approximately $15-20 million by 2006 (Prabhu and
Bhmgwadia, 2003), and IDC India predicts a reore expc ial prowih 1o nearly $130
million mainly from distributed computing, $torage and data bandling, data mining,
geno-typing, DNA-Sequencing applications, and softwvare services.

Tndia’s Adwvantages in Bioinformatics

The munbers indicaie that the bloinformatics industry in India is cleasly still in its
infancy state but the business conditions offer a bemendous oppertonity in view of
the presence of the strong Information Technology knowledge and skills and the
local presencs of a large mumsber of biotechnology and pharmaceutical ¢ompaniss
\kat are hungry for innovative Jow cost bio-informatics selutions targeting a range of
activities from drug discovery io data management.

The governmeat bas becn careful not to miss the bio-inforrpatics opportunity and
was fnstnanental in egiablishing the Deparfroent of Biotechmolegy India (DBT) way
back in 1986 1o oversce the estabfishment of nacessary inffastructure by creating
Biotechnelogy Infermation System (BTIS) network that connects 57 research cenlers
actoss the conntry 1o provide state of the art tools, edocation, and information in
bioinformatics. There are many centers of excellence that have developed expertise
and intellectual properties i computer skeplation, molecular modeling and bio
compuiational applications. Many specialized educatioral programs have been
introduced in the wmiversifies by DBT fo mzet the challenge of skilled technicai
professionals.

India’s Challenges in Bioinformatics

The key to realizing the bic-informatics revolution iv Indie is the techpical
expertise and skilt of manpower, verfical knowledge in IT and superficial knowledge
of life sciences i aot enough. Substantial levels of development skills are necessary
to integrate disparate fields of life scicnces, mathsmatical knowledge with ihe lates!
in informaiion Technology. The management challenges of such complicated
projects are not trivial either. There is a shortage of thus highly spsciahized workforce
to be able to duplicate the low cost success stories in standalone IT applications.

The ecotry barriers to small companizs are high and the ventare capitals and other
sources of fumding are difficult to attain since product development rime and Reeurn-
oo-Investments (ROI) are longer. Bininfonnatics outsourcing activity is mainly done
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within the US, mostly by small and medium size businesses as larga companies tend
to have the capability within the fimn. Convincing compames o outsource projects
10 [ndia can prove a significant marcketing challenge.

Intellectual Property (IP) Development and Protection

The Indian Patent Act was passed in 1970 to protect iniellectval properiy, the Jaws
were formed 1o limit the influeace of powerful multinational dmg firms from
monopoly, and there were many elements of safeguards introduced to ensuwre easier
access to drugs by commoun people. Product patents were not protected and only the
process by which the profuct was manufactured is patentable aud the duration of
such pateni enforcement existed only for 7 years instead of B4 years elsewhere.

kt allowed India to produce gemeric drugs at @ fraction of the cost compared to
Europe and America, leading fo a rapid increase in the domestic production of
generic drugs and bulk fornnulations, many of which were reverse engincersd and
molecular level tweaked copies of block busier drugs. The domestic pharmaceutical
indusiry has grown its market share from 25% in 1970 to almost 70% presently.

The loopholes in the patent laws largely prevented global phammaceuticals to view
Indian warket with suspect and have prevenied any significamtly large deals in the
subcontinent. India’s entry iuto the WTO fold in 1993 and its agreeing to ratify ail
the obligations of patemt laws from 2005 has forced a paradigm shift in the
perspectives of the global biotech and pharmaceuiical multinationals. .

Seec Tables 5 & 6 for relevamt Indian lasvs and the implications of India’s
rmembership in the WTO,

Table 5: Laws Related To Patents for Drugs in India

DHAR ANG RAAN 1s
Regulatory Affais

Indian companies aimimg at the global markel use the USFDA guidelines for dmg
approvals which is considered the most rigorous approval process. There is an
absohuie fack of one single agency ihat iakes the responsibility to cnsure the safety,
efficacy, and quality of drugs in India. There are multiple agencies that are serously
understaifed which oversee the drug approval process and take an indeterminats time
to evalate new dmyg applications (NDA), The Prime Minister’s commission on the
sluggish growth of the biotech industry in spiie of $500 million expenditure by the
government identified complex drug approval syséem as ibe main constraint (Maria,
Rust, and Zerab, 2003).

There bave been some significant efforts to reform the regulatory affairs related to
drug development and clinical srials in lndia on the lines of the FI)A; the Indian
governent has madz it compulsory fo folfow the technical requirements mandated
by ICH (Interbational Conference of Harmonization) for regisiering  all
pharmaczitical procucts intended for luman use. Compulsory following of Good
Clinicat Practice gnidelinzs for clinical researches designed to be condugied in India
has bzzn mandated.

Until rzcendly, the Indian government regulations for drugs required clinical tnals
for new drugs not discoverad in India most be one phase behind the rest of the wosld
and phase U and phase 11T tiials for new drugs were not allowed simultancously.
There have been recent amendmenis in the Indian drugs and cosmetics act {schedule
¥} to describe newer guidelines similar to the FDA’s for clinical trials and allows
simutltancous Phase Il and I trials. However the recommendation to allow Phase 1
trials of pew foreign drugs in India concurrently with those that are conducied abroad
is yet to be ratified

Key Reforms

In response to the Indian iotech and pharmaceutical industries pleas, the
govetument has taken some posiive measures lo increase R&D activities and
encourags foreign participation in the industry. There are proposals o

*  Scrap the price controf factics of the gowveroment as this is a major
discouraging factor for R&D investments for new drugs which warrants
huge capital mvestments. Price contrel reduces return on investments and
streiches the time span during which the costs cag be recovered. However,
the govemment is willing i reduce the number of drugs in the purview of
price control and graduaily move awvay from price control on bulk drogs.

+  Allow condicting of Phasel trials in India simultanzeusly whife being
carmied elsewhere as this will lead to fastar access 10 new drugs in India and
promote the growth of clinical trtals business revenue in India due to
significant costs savings factor.

»  Reform and streamline the regulatory agancies to grant approvals in a
timely prediciable manner and encourage a single agency for approvals on
the lines of the USFDA.

*  Reform the potency of the patent protection agency by strengthening of the
appropnate legal frameworks and higher penalty for violations. Increass the
size of patent specialist staif which is currestly grossly understaffed to
bandle quicker processing of patent applications.
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Bioethics .

In spite of the existence of some laws and legislations to protect bic-ethics for
humans, india lacks the Gameworks, mechanisms and appfopHate provisions for
strict enforcement of the legal requirements. There have been many instances of
violation of the poverty, illiteracy and ignorance of certain sections of people to be
recguited as clinical tria] patients and treated as guinea pigs without propex consent
and information. International compames conducting clinical trials in India need to
ensute the vendor company’s compliamce and historical credibility of confirming 1o

international norms in order to proteci itself against public backlash due to
negligence.

Geguine Risks and Concems

In spite of the encrmous potendal for India to grow in the arca of biotechnology,
the iomediate benefits for multisatioral firms way oot be high. There are many
chalknges in securing good infrastrocturs such as faster transportation, power and
bandwidth. The IT mdustry bas thrived and prevailed i spite of the emormaus
shortcomings by opersting as small islands of prosperity by building their own
caphive wirastructure such as local power generation and facilitics. However, the
investments needed for similar operafions of bic-phanmaceitical companies are
much bigher and the retorns take much longer.

There s widesprsad comuption while dealing with governmment organizations for
logistics and esiablishment. [tis very important for smaller and mediurn sized firms-
establishing offices in India to use the scrvices of companies that specialize in
providing legalities, logistics and #ax areas. Choice of the right vendor who has
historical credibitity and cam help make things happen. a2 partner with a
comprehsnsive sei of capabilitics that can be customized to the client’s specific
peeds will decide the success or faihme of off-shorng endeavers. Many participants
of aur survey have expressed discontentment on the tureancralic problems and bave
bad cxited from ke Indian market, in spite of having the advantage of being people
from Indian origin. Table 7 lisws the SWOT analysis for India and Table 8 highlights
key players in the [ndian pharmaceutical/bioinformatics sectors.

5. Conclusions

In many large biopkarmaceitical organizstions, oulsourctag is a very commeon trend ‘

and will continse to grow in the future. Some of the main henefits are reducing
R&D costs, umproved profit margins, esfablishing global alli for contract
rasearch and well as {apping imfo new markets, access to global skills and thne fo
market the produci. We have discussed the major risk factors associated with
outscorcing. Ju addition, we also analyzed the value proposition of India as a major
player in the area of biotechnology outsourcing. India provides some good
opportumitics for global pharmaceufical and biotechnology companies as a possible
resource for contract research, clinfcal 4ials, comfraet mapufacturing and
bioloforraatics. However, there are some challenges also whick we discussed. This
research will help managers to understand the benefits of biotechpology cutsourcing
along with its challenges. Hence, this study ts timely and relevant from both an
academic and a practifioner’s perspecijve.

DHAR AND RAJAN 17

Table 7: SWOT Apalysis of the Bio-pharmaceutica indusdy in India
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lapping subject domain knowledge, vertical and complemgntary competencies to be
covered bsfore being able to compete with the international bio-pharmacentical
wajors. Companies nead to focus on develapin g non-infringing product processes
and drugs cowing off patent to further strengthen the generics markst.

Key 'mdusrry alliances for joint development of drugs and processes will be critical
to hw.u_ar.ss success and establishing credibility in the global macket for many smatl
&0 medprm sized businesses. The transition fiom being a leader in IT services 1o
areas of competencics i life sciences to capitalize in the bioinformatics is the most
important challenge to achieve 2 synergistic business success

Cm:mtly, mtemational joint-venture partnerships and global offshore outsourcing
fo [ud}:i is plFVﬂeﬂt only in contract mapnfacturing, chemical and biolpsical
screcoing services and peripheral bioinformatics services. This situation r:ighl
change_m the near futwre byt issucs conceming infrastructare and procuring
mtergahuqal raW maienials in a timely fashion without bureaucratic delays shill
Temain an importamt impediment.

) Fimally, the push to immovate to creaie pew drug molecules, proteins, and
intellectual property will be critical for long term success. Medium and :mal,l size
fimms looking towards cutting costs can definitely take advantage of many benefits
offered by India, the knowledge, sillingness and skills are definiiely available but
noi 1o the extent where it can be totally expected to be delivered without seme

“handholding”, the cost advantages are significant to ignorz and worth the effort if°
dons properly.

Table 8: Key Players ig Indiz

s S e s e

Pos i
Ranbaxy Abbot Accelrys India
Laboratories
Cipla Panacea Butroughs Avesthagen
Biotac - Welkome
Dr. Reddy’s Wipro GlaxoSmithkline Cyto; i
Labs Health aenemies
Sciences
Zythus Cadila Wockhardt Novartis India Genotypic
Tech
Nicholas Haftkine Pfizer Kshema
Piramal Technologies
Sun ) Relianee GlaxoSmihidine Strand
Pharmaceuticals Life Sciences Genomics
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