
Kiran Mazumdar-Shaw is India’s 
uncrowned queen of biotechnology. She 
started her company, Biocon, in a garage 

in 1978 with just Rs10,000 (US$225) in work-
ing capital and has built it into the country’s 
largest biotech company, with 1,800 employees 
and revenues last year of $180 million. 

Said to be the richest woman in India, 
Mazumdar-Shaw was in the spotlight last Sep-
tember when her Bangalore-based company 
launched the first new drug to be developed, 
tested and taken through approval by an 
Indian company. The drug, BIOMAb-EGFR, 
is a monoclonal antibody for treating head and 
neck cancers. 

This could be the harbinger of a brighter 
and more innovative future for India’s drug 
industry, which until recently relied on sup-
plying cheap ‘generic’ copies of drugs — many 
of which were still under patent elsewhere.

That all changed in January 2005, when 
India brought itself into compliance with the 
Trade-Related Aspects of Intellectual Prop-
erty Rights (TRIPS) — international rules that 
forbid the copying of patented drugs. 

The transition has gone smoothly. “Compa-
nies are playing by the rules,” says Frederick 
Abbott, a professor of inter-
national law at Florida State 
University who knows the 
Indian drug industry well. 

Few of India’s estimated 
20,000 drug companies have 
been driven out of business so 
far. But there’s little sign that 
many are ready to follow the 
trail blazed by Biocon and develop patented 
products of their own. There are fewer than 
100 new compounds in various stages of devel-
opment in the entire Indian industry. Most 
companies lack the resources to do their own 
research and instead are fighting for tiny pieces 
of the generics market.

“Today every company has learned how to 
make generics and your business window is 
very small,” says Mazumdar-Shaw. “I think it’s 
very clear to all the pharma players that unless 
they have an innovation strategy, the way ahead 
is not going to be easy.”

Some of Biocon’s competitors like to point 
out that its much-trumpeted new drug isn’t 
a genuine Indian original, based as it is on a 

molecule licensed from the Cuban Centre for 
Molecular Immunology.

Other observers are more charitable, 
however. “It’s a very big deal because they’ve 
developed the drug, and development is not 
something India is known for,” says Raghu 
Cidambi, head of corporate intellectual prop-
erty for Dr Reddy’s Laboratories in Hyderabad, 
one of the nation’s largest pharmaceutical com-
panies. “I think it’s a very positive sign for the 
industry as a whole.”

Looking outwards
The larger Indian companies such as Dr 
Reddy’s and Delhi-based Ranbaxy, India’s 
largest pharmaceutical company, are work-
ing hard to reinvent themselves in light of 
the TRIPS agreement. They are spending up 
to 10% of revenues on research and develop-
ment, acquiring companies abroad and forging 
collaborations with foreign partners. 

This small group of industry leaders sees 
several factors working in their favour. Basic 
drug research in India costs much less than it 
does in the West, and the full cost of develop-
ing and approving a drug in India could be just 
$100 million — compared with up to $1 billion 

in the United States. India has 
the largest number of US Food 
and Drug Administration-
approved drug manufacturing 
facilities of any nation outside 
the United States. Its univer-
sities churn out thousands 
of graduates — particularly 
chemists — each year, who  

work  for a fraction of Western salaries. 
“There is a change now for the better,” says 

Pradip Bhatnagar, Ranbaxy’s vice-president for 
drug discovery. “There’s nothing we don’t have 
— knowledge, good people, infrastructure, 
experience.” But he admits that genuine inno-
vation remains rare. “Although the scientists 
are there, the inquisitiveness that’s required for 
medicinal chemistry or drug discovery is not,” 
Bhatnagar says.

Ranbaxy is one of the world’s top 10 generics 
manufacturers, with 2006 sales of $1.2 billion. 
Last year, the company spent about $85 million 
on research and development, including a col-
laboration with Geneva-based Medicines for 
Malaria Venture to develop a synthetic form 

of the antimalarial drug artemisinin.
“With our purchasing power here, it equals 

about $400 million to $500 million,” says Bhat-
nagar. However, the investment in research has 
squeezed Ranbaxy’s profit margins. Generics, 
Bhatnagar says, will always remain a part of 
the business.

Trouble at home
Even there, Ranbaxy faces growing competi-
tion. Generic drugs are currently worth about 
$40 billion worldwide and with so many 
best-selling drugs soon coming off patent, 
that is  expected to double. Multinational 
generics producers such as Israeli company 
Teva Pharmaceutical Industries and Sandoz, 
a German subsidiary of the pharmaceutical 
giant Novartis, are expected to expand their 
Indian operations. “Indian companies have an 
advantage but it’s marginal because everyone 
else is coming,” says Cidambi. 

Research-based pharmaceutical companies 
that had left India because of its lack of pat-
ent protection are also returning, often in alli-
ance with local partners. American companies 
Bristol-Myers Squibb and Pfizer, as well as the 
British firm AstraZeneca, have signed con-
tract-research deals with Biocon. UK-based 
GlaxoSmithKline has entered into a broader 
alliance with Ranbaxy, and Novartis from 

Reinventing an industry
Two years after a radical change that brought India’s patent laws into 
line with international trading rules, the country’s drug makers are 
taking a new direction. Apoorva Mandavilli reports.

Star turn: actor Shahrukh Khan (left) helps Biocon’s 
Kiran Mazumdar-Shaw launch BIOMAb-EGFR. 

“There’s nothing 
we don’t have: 
knowledge, good 
people, infrastructure, 
experience.”
— Pradip Bhatnagar
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Switzerland and Denmark-based Novo 
Nordisk are collaborating with Dr Reddy’s on   
developing drugs for diabetes. 

In the short term, Indian firms need these 
partnerships to help run large clinical trials, 
position their drugs in the United States and  
Europe — and bring in money. Biocon has 
subsidiaries that do contract research in early 
drug development and help conduct clini-
cal trials. These companies account for 15% 
of its revenues and 25% of its profits. “If we 
had built Biocon as a stand-alone company, it 
would have been very expensive and almost 
unaffordable,” says Mazumdar-Shaw. 

There are still some disincentives to for-
eign companies setting up in India. The Drug 
Controller General of India has been slow 
to approve new drugs and it still has arcane 
rules mandating, for example, that every drug 
be tested for its effect on male fertility. And 
although the law has been changed to pro-
tect patents, it doesn’t shield trade secrets or 
proprietary information.

But as the competition increases, local 
companies will need to learn fast. “It’s going 
to be a real battle,” says S. V. Kapre, executive 
director of the Pune-based Serum Institute of 
India, the world’s largest manufacturer of DPT 
(diphtheria, pertussis and tetanus) and mea-
sles vaccines. “We’ve always had the philosophy 
of making something from scratch,” he adds. 
“We don’t want to be bottlers and fillers for 
somebody else.” !

IN BRIEF
FACTORY PLAN Plastics-based electronics hardware took a big step forward with 
the announcement that electronics company Plastic Logic, based in Cambridge, UK, 
has raised $100 million to build a production plant that will make control circuitry for  
flexible, plastic displays. The company, founded in 2000 by University of Cambridge 
physicists, says it will build the plant in Dresden, Germany, by the end of 2008. The 
technology uses thin-film transistors made of semiconducting plastic substrates.

VIAGRA VERDICT A Beijing court has ruled in favour of Pfizer in a long-running 
case over counterfeit versions of its anti-impotence drug Viagra. The Beijing No. 1 
Intermediate People’s Court ruled on 28 December that two Chinese manufacturers, 
Beijing Health New Concept Pharmacy and Lianhuan Pharmaceuticals, should stop 
producing their version of the drug and that the latter should pay the New York-based 
drug company 300,000 yuan ($38,400) in compensation. The case has been running 
since 2004, when China’s patent review board ruled against Pfizer’s patents, and the 
verdict is viewed as a bellwether of China’s readiness to enforce foreign companies’ drug 
patents (see Nature 440, 990; 2006).

CASH AT THE READY Codon Devices, a Cambridge, Massachusetts-based company 
that specializes in DNA engineering, successfully raised $20 million in a second round of 
financing from venture capital. The new round was led by Highland Capital Partners, one 
of the United States’ largest venture-capital firms. Codon was founded by researchers 
at the Massachusetts Institute of Technology in 2004, and is one of the first commercial 
companies to specialize in the emerging field of synthetic biology. 
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CLEAN-ENERGY STOCKS
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2006 drew to an unusually quiet close in 
the normally volatile clean-energy sector. 
With no big movements in the oil price 
the market ran fairly flat — as it had done 
for much of the second half of the year.

But that stability won’t last long 
into 2007, predicts Rob Wilder, chief 
executive of San Diego consultancy 
WilderShares. His firm runs the 
WilderHill Clean Energy Index (see 
graph), which tracks the performance of 
a basket of US-listed firms with strong 
interests in energy sources not based on 
fossil fuels or nuclear power.

Wilder notes that the new, Democrat-
controlled US Congress is likely to turn 
national attention towards both energy 
security and global warming in the new 
year. The forthcoming publication of the 
fourth report of the Intergovernmental 
Panel on Climate Change will doubtless 

have the same effect — and could also 
help clean-energy stocks. There are 
risks, however: last week, the oil price 
began to tumble and that could scare 
some investors away from alternative-
energy stocks. Either way, Wilder says, 
“it is highly unlikely that the sideways 
movement of the index will continue”.

Michael Liebreich, chief executive of 
London-based New Energy Finance, 
agrees that there could be turbulence 
ahead for clean-energy stocks. The 
sector needs three things to happen 
for sustained growth during 2007, he 
says: investors not to overinflate prices; 
governments not to oversubsidize new 
energy sources; and the industry to build 
up its supply capacity. “These are the 
areas where we don’t want to see any 
car crashes,” Liebreich says. !

Colin Macilwain
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