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INDUSTRY SECTOR FOCUS: BIOTECHNOLOGY 

"In the old Darwinian economics the big ate the small- in the future the fast will eat the 
slow"  Dr. M. D. Nair, Hyderabad, India 

This is the Leitmotif for the sunrise sector of Biotechnology. An industry that is growing at a 
tremendous pave, which will change the way we eat, live and work.  

Sector Overview 
A Size and growth trend 

1 World market 
In 2001, the global biotech market was estimated to be in the region of $ 35 billion, led by the 
US, which accounted for more than $ 25bn. The EU is second, with a market size of more 
than $ 7.5 billion. The rest of the market is insignificant, with the entire Asia Pacific Region 
accounting for only $ 1 bn. 

The major segments in the biotech market are: 

Biopharmaceuticals  2.0 bn 

Diagnostics  5.0 bn 

Bioremediation  0.5 bn 

Industrial enzymes  1.4 bn 

Others  8.0 bn 

Global Biotechnology Revenue, Oct 2000-Sep 2001 

 Global US EU Canada APAC 

Revenue ($bn) 34.87 25.3 7.53 1.02 1.10 

Employees 188700 141000 34180 7005 6518 

Net Income ($bn) 5.95 4.79 0.61 0.51 0.02 

R&D ($bn) 16.4 11.5 4.24 0.51 0.02 

Private companies 622  342 104 85 91 

Public companies 3662 1113 1775 331 441 

Source: E&Y website, Sep 2002. 

The major thrust in biotechnology is in bio-pharmaceuticals, with more than 350 products 

under various phases of advanced clinical trials. In the US alone, more than 90 new 
products have been approved by the FDA, while more than 2000 products are under 
development. Still, biotechnology represents less than 15% of the $ 250-bn global pharma 
sector. In vitro diagnostics (tumour markers, cardiac markers, autoimmunity tests, etc.) is the 
second most important segment, with a market size of US$5 billion and growing rapidly. 
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Bioremediation is expected to be a US$ 0.4 billion market. In North America, bioremediation 
represents no more than 2 percent of the total remediation market, compared with 8 percent 
in Europe. 

2 EU 
The European biotech market, estimated to be $ 7.5 bn in size, of which human healthcare is 
the largest market segment, with a share of 65%. Food-processing accounts for 10%, crop 
protection products and industrial products making up the remainder. In 2001, the 
Biotechnology Information Database was including 3669 organizations active in 
Biotechnology, of which 2092 were Dedicated Biotechnology Firms (DBFs), that are small 
specialized firms. Despite having a large share of the world market and in spite of an intense 
dynamism that has been observed recently in firms entry (from 1996 to 2000, the population 
of independent European DBFs has almost doubled close to 2,000), research activity in the 
EU lags behind the US. Bioscience companies consider EU regulations very stiff: regulations 
slowed down 

product testing, development and time to market, and increased costs. Also companies 
found that market conditions such as public acceptance and fiscal conditions like tax 
incentives for R & D were less favorable in Europe than in the US. As a result, even EU 
companies favored making R & D investments in USA and even opt to launch biotech-based 
products in USA rather than in Europe. 

3 UK 
UK dominates Europe’s biotechnology industry, accounting for nearly 50% of the total market 
size as well as research spends in biotech. UK is currently the major site for entrepreneurial 
European bioscience companies. There are close to 600 firms operating in the sector, with 
particular strengths in biopharmaceuticals. Less than 25 firms are public, the rest are small, 
private firms. R&D spends in the UK are estimated to be 600 million pounds, and an 
estimated 14,000 people are involved in UK’s bio-related activities. 

4 Germany 

Germany’s biotech sector has close to 450 biotech companies, employing approximately 
40,000 people, mainly in basic research. Germany is well known for its strengths in basic 
research and for its excellent universities and research centers including the Institute for 
Biotechnological Research (GBF) in Braunschweig, the Max-Planck-Institutes, the 
Fraunhofer Institutes, and the European Molecular Biology Laboratory (EMBL) in Heidelberg. 
Germany is considered to have a lead over UK in the diagnostics segment- Pregnancy Test-
kits- Diagnostic Quick Tests-Diagnostics / Immunoassays- Cancer Fighting Drugs- Drugs for 
Cardiovascular Diseases- Blood Factors, etc. 

5 Asia 
Asia’s biotech scene is confined to five countries: Japan, Singapore, Taiwan, Korea, and 
India. While the market size is small compared to the US and EU, interest in the sector is 
purely in the form of strategic investments in form of public research projects, in training and 
human resource development, and venture capital, to develop a future resource base for 
these countries. Singapore is by far the most aggressive in Asia, and the Singapore 
government has channeled more than US$700 million into biotech funds. Taiwan follows the 
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The global market for such services in 2002 was estimated to be $1.2 billion and may grow 
to $3 billion in 2008. Thanks to the emphasis on outsourcing in the nearly stagnant 
economies to cut costs and retain competitiveness, India is being considered as a 
destination for contract research and manufacturing and other services that are needed for 
the growth of the biopharma segment. The contract research and clinical business in India 
during 2002-03 was Rs 135 crore. Quintiles Spectral, SiroClinpharm and Syngene are the 
three key independent CRO players here. These three account for 71 percent of the market. 
Global companies are looking at ways to speed up the drug discovery process by 
simultaneous screening of a large number of potential new molecules and identify promising 
ones quickly. Even the Indian companies have good potential in developing New Chemical 
Entities (NCEs) from natural remedies and plant-based materials. Top 10 pharma companies 
may increase their primary screening of compounds from $10-15 million now to $200 million 
per year in another two years. 

The Indian Contract Research Scene 
Syngene International, a Biocon group company, is India's first CRO firm in biotechnology. It 
was set up in 1994 to meet the emerging demand for outsourced research from Europe and 
the US. Syngene has clocked Rs 26.23 crore in revenues in 2002-03 and its growth rate 
exceeded of 75 percent. Syngene's clients include AstraZeneca, Bristol Myers Squibb, DOW 
Chemicals and Glaxo SmithKline Beecham. Besides Syngene, Chembiotek is a major player 
in this area. Similarly, contract manufacturing is a major opportunity area. Recently, 
Hyderabad-based Bharat Biotech has got a major order to manufacture a vaccine for Wyeth. 
And Eli Lilly plans to make India as the global hub for its world-wide requirements. Shreya 
Biotech Pvt Ltd, a flagship company of Shreya Life Sciences is also looking at this sector. It 
is planning to invest Rs 45 crore to set up a contract manufacturing and research plant at 
Pune Biotech Park. Apart from contract research and manufacturing, the emphasis on 
outsourcing has put the spot light on India again. It is considered as an attractive destination 
for clinical trials also. The recent global guidelines making it mandatory for testing new drugs 
across a variety of gene pools may have increased the interest in India. Looking at the 
opportunity, India can definitely offer a large patient diversity and numbers. It is easier to do 
multi-center, large-scale trials in India for many diseases. India has over 25 million patients 
suffering from type II diabetes, accounting for 20 percent of the global diabetic population. 
Many multinationals are attracted towards India because of the availability of medical 
expertise, legal and regulatory frame works and access to a large and diverse patient 
population. According to some reports, every year over 80,000 clinical trials of various drugs 
and treatments are conducted in the world at an estimated cost of $13 billion. As the cost 
involved in conducting these trails in developed countries is very high, multinationals are 
setting up subsidiaries in India. 

Clinical Research Organisations 
Eli Lilly, Clingene International, a group company of Biocon India, ICON Clinical Research, 
Quintiles Spectral, SIRO Clinpharm, Wellquest, Lambda Therapeutic Research, Lotus Labs, 
Synchron, LabVantage, Sipra Labs, Genotex International, ClinTec International, Novartis, 
Pfizer, Novo Nordisk etc. are onducing clinical trials in India.  The government is also 
providing a conducive atmosphere for companies to carry out clinical trials by bringing in 
appropriate acts. The government of Maharashtra has been in touch with the pharma 
industry to take advantage of the huge patient base in the civil hospitals. India, a WTO 
signatory has to implement product patent regime from 2005, the major companies are 
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already concentrating on developing new molecules and spending a lot on their R&D 
activities. This drug discovery process will definitely back the other support service sectors 
like contract research and clinical trials. 

2 Agricultural Biotechnology  

With increase in population and concern about the quality of food, the bioagriculture has 
gained focus in the recent past in India. The farmers in India are looking at the GM seeds, 
biofertilizers, biopesticides from which they can expect more return on their investments.  
The farmers are now getting a premium for the organic produce. With this now they are able 
to export their produce at much higher price. The agribiotech market in 2002-03 was Rs 110 
crore in 2002-03. As we had considered GM crops as the parameter, the only company that 
was on roll was Mahyco-Monsanto. We had not considered the hybrid seeds market, which 
was close to Rs 180 crore. Biopesticides and biofertilizers were the other two categories that 
were considered. The GM seeds business was Rs 16.8 crore from Mayhco. 

The challenge of producing more food grains to feed the ever increasing population of India 
that has already crossed one billion mark with less resources has bought companies like 
Mahyco, Monsanto, Syngenta, ProAgro, Advanta to invest in GM crops. It was in 2002 a joint 
venture between Mahyco and Monsanto called Mahyco- Monsanto Biotech Ltd got the green 
signal from the Government of India for the commercial production and sale of Bt cotton 
(Bollgard) in six southern states of India. It was able to 

sell most of its Bt cottonseeds produced by Mahyco. Looking at the demand for Bt 
cottonseeds, Gujarat-based Navbharat Seeds is believed to have sold Bt cotton unofficially in 
the parts of Gujarat before the launch of Bollgard.  Meanwhile, recently GEAC has rejected 
Monsanto's proposal for commercial production of BT cotton in north India. This has pushed 
it to enter into a tie up with other local companies to produce different varieties of Bt cotton 
that will suit the conditions in north India. More companies like Mahendra and Paras of the 
Emergent group, Nath Seeds, Ankur Seeds, Ajeet Seeds, Raasi Seeds, Krishi Dhan, JK 
Agrigenetics and Nuziveedu Seeds are working on releasing Bt cotton. These are expected 
to be ready for release in 2006. Further work is being done on GM maize/corn, mustard, 
soyabean and rapeseed. Companies are already doing research and conducting field trails 
on these crops.  

A lot of awareness campaigns have to be conducted to reach out to the farmers to brief them 
about the benefits of using seeds that are resistant to pests, diseases, herbicides, and crops 
which are tolerant to drought, cold, salinity and other harsh environments. Amid mixed 
response to the Bt cotton (Bollgard), the government has to monitor the potential of the GM 
crop before giving a final verdict. This will bring in confidence among the farmers as well as 
the industry people. 

Biofertilizers/Biopesticides 
In addition to GM seeds, the farmers are also looking at biofertilizers, biopesticides to get 
more benefits. Excel Industries, Ajay Biotech, EID Parry and many other companies are 
producing biopesticides/biofertilizers. Now the farmers are using formulations based on Bt, 
viruses like NPV, and GV, as well as neem-based pesticides. To meet the increasing 
demand, the industry has to scale up investments in biofertilizers and biopesticides. 
Conservative estimate shows that the 10 percent saving through the use of biofertilizers will 
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result in an annual saving of 1.094 million tons of nitrogenous fertilizers costing around Rs 
550 crore. Delhi-based Biotech International is one of the largest producers of biopesticides 
in the country. 

Biofuel 
Looking at the opportunity in biofuel sector, the central government has taken an initiative to 
promote this sector in a big way. The total consumption of ethanol-blended petrol is expected 
to be 4.6 million tons per year. This sector not only helps sugarcane farmers, as cane is used 
as raw material for production of ethanol, but also helps in building up the oil security apart 
from benefiting the environment. It can save foreign exchange to the tune of Rs 80,000 crore, 
as India imports about 70 percent of its requirement of crude oil. Praj Industries and Alfa 
Laval India have already commissioned plants to produce ethanol which will be operated on 
Molecular Sieve Technology. Few more plants are in pipeline. 

Current trends 
With the approval of Bt-cotton for commercial cultivation in April 2002, more and more seed 
companies are seeking technologies like genetic modification for insect protection. There is 
an increasing use of molecular markers in crop breeding.  

With the enactment of the Plant Breeder's rights and Farmer's rights bill last year, there is a 
growing demand for molecular fingerprinting of germ plasm lines to assert ones ownership of 
crop varieties and hybrids. There is a growing realization that some of these new 
technologies will lead to future growth in crop productivity and quality. The ability to develop 
or source these technologies will determine the future leaders of the agricultural industry in 
this country. 

Key concerns and issues …  
• Inordinate delays in the regulatory system, as it exists today.  
• Absence of adequate IP protection and consequent uncertainties about value capital. 

Trends foreseen … 
There is a large section of farmers, the ultimate consumers of this technology in this country 
who have seen the benefits and have started demanding agribiotech products like Bt coton. 
However, the industry today is not able to meet this demand as there are very few players in 
this area. Sensing this opportunity, some unscrupulous elements have made a business of 
spurious and fake products in the name of some of these new technologies. In the short run, 
this tendency may affect the public's confidence in these new technologies, if adequate 
counter measures are not adopted. However, in the long run, agribiotech is going to 
positively impact Indian agriculture more and more as the benefits are very real. 

With many state governments attracting entrepreneurs and investors to invest in 
biotechnology, their focus has been on setting up biotechnology parks to provide basic 
infrastructure facilities like wet labs, incubators, centralized genomics, proteomics, chemistry, 
biology labs, bio-analytical lab, pre-clinical and clinical facilities, pilot plants to the up coming 
biotechnology companies. Apart from these facilities, biotech companies do need other 
regular items/equipments to carryout the routine operations. These have helped many MNCs 
to set up their subsidiaries to meet the requirements of the biotech companies.   

Almost all the major players like Sartorius India, Millipore, Thermo Electron, Cambrex 
Chemicals, Amersham Biosciences, BioRad, Alfa Laval, Agilent, Kendro, Waters India and 
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several other companies have set shop and are supplying equipments in large quantities in 
India. Besides, there are many companies in India like Span Diagnostics, Pharmalab, Praj 
Industries, Andel Equipment, Toshniwal Instruments, Ace Instruments, Biotech India, 
Bangalore Genie, Life Technologies, which are manufacturing the key equipments required 
for biotech companies. Then there many facilitators like Sanjay Biotech, Biotech Suppliers & 
Services Network, Jain Biologicals, Sigma Industrial &Laboratory Equipment, Life 
Technologies, and Fabtech Technologies which act as distributors for equipments used for 
life sciences/biotechnology companies.  

The suppliers are providing diverse products. Alfa Laval India supplies fermentor systems, 
CIP systems, heat exchangers, fittings, membrane filtration, bioreactors and mixing vessels. 
Ace Instruments supplies biological freezer, laboratory, pilot and industrial freeze dryers, bio-
safety chambers; Span Diagnostics supplies diagnostics reagents, instruments, accessories; 
Cambrex Chemicals sells cell biology and molecular biology products; Pall Pharmalab 
Filtration provides magnetic filter funnel and envirocheck sampling capsule (technologies), 
membrane and glass fiber filters, acrodisc syringe filter. The list is exhaustive.  

There are about 25-40 key companies that are supplying equipment in India. The survey 
shows that the total size of biosuppliers segment is Rs 475 crore. Wipro is leading the race 
with total equipment sale of Rs 78.45 crore followed by Millipore at Rs 48.50 crore, and 
Agilent at Rs 48 crore. The top five companies, Wipro, Millipore, Agilent, Becton Dickinson 
and Amersham account for over 55 percent market share. These equipment vendors are 
further gearing up expecting that a lot of biotech and lifesciences companies will set up or 
upgrade their plants for getting FDA approvals. Quality has now become important. Earlier, 
the scenario was that the Indian companies looked for alternatives and were ready to 
compromise on many things including the quality. They were not bothered about the features 
of the equipment. But things now seem to be changing. The industry has also done its bit in 
educating the customers and also is imparting training on the new equipments.  

Indeed India’s economy is still heavily dependent on agriculture. The domestic market 
potential, combined with scientific infrastructure in agriculture, rich bio-diversity and skilled 
human-power can make India an important global base for agribiotechnology research. 
Today agricultural biotechnology is an important R&D and business sector in India. India has 
started field evaluation of transgenic plants and it is expected that several transgenic crops 
will be introduced in Indian agriculture. The government has supported much of plant 
molecular biology and crop biotechnology work in India. There are seven Centers of Plant 
Molecular Biology (CPMBs). Various agricultural universities have initiated their own 
biotechnology pro-grams with funding from national and international agencies and the state 
governments. 

In the private sector, there are about 40 Indian private seed companies approximately 382 
organizations conducting commercial research on agriculture. Active international players in 
agriculture/plant biotechnology sector include Hindustan Lever, Dupont, Indo- American 
Hybrid Seeds, ITC Zeneca, Hoechst Schering AgrEvo-PGS, Pioneer-Hi-Bred, Novartis, 
Monsanto and ProAgro. The government has established a new seed policy, which promotes 
the entry of multinational corporations into India to establish R&D and marketing of seed 
products.  

In India, research on transgenic plants has been in progress in several government and 
private laboratories, but only one has been commercialized so far. Monsanto’s ‘Bollgard®’ 
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Btgene, introduced by Monsanto-Mahyco (Maharashtra Hybrid Seed Company) into the 
Indian cotton hybrids by backcrossing with a transgenic line, was cleared for commercial use 
in 2001, after seven years of trials at various levels. 

Overall investment in GM products has been insignificant, estimated to be less than Rs 500 
million during the past ten years, of which more than 75% has been from government funds. 
However, the experience of Monsanto has accelerated investments in several other projects, 
and the investment levels are rising rapidly. 

Bioinformatics 
Bioinformatics deals with the application of computing techniques in biotechnology research, 
especially in the deciphering of complex biological information from molecules,cells and DNA 
patterns. There is a critical need to assemble this enormous load of information in to 
accessible and analyzable form, through the use of algorithms, which is the focus of 
bioinformatics. Bio-informatics is an area of interest to leading Indian information technology 
players, such as Tata Consultancy Services, IBM, Oracle, Infosys Technologies and Wipro, 
which rank among the top global IT companies. Based on its future prospects, the industry 
expects India’s Bioinformatics segment to generate revenues of US $2 billion by 2005, which 
would represent a mere 3 per cent share of the global bio-informatics market. 

However, harnessing of the opportunity poses several challenges, especially in the area of 
human resource development. Bio-informatics needs to be essentially a biological 
specialization supported by IT, and not the reverse, as is being made the case in India. It 
requires the development of professionals possessing a multi-disciplinary mindset — those 
equally at ease with biology, chemistry, mathematics, and computer sciences – which is rare 
to find. The scope of bioinformatics services is growing beyond data mining and DNA 
sequencing, which can be performed by high-speed computers. 

The real challenge is in the ability of firms to offer the full range of DNA sequencing, protein 
engineering, molecular design and tracer identification, which shorten the lead-time for new 
chemical synthesis.  

Meanwhile, the revenues from pure DNA crunching have fallen drastically- from $ 5 a pair in 
1998 to less than 5 US cents in 2001. On the other hand, drug majors pay nearly 20% of 
drug revenues as royalties on licensed products and technologies discovered other, smaller 
but specialized drug research firms. On the supply side, there is the need to design a specific 
curriculum at the graduate and higher levels, in universities, working in close coordination 
with needs of the industry. This may need the technical support from institutions in other, 
developed countries. 

3 Industrial Biotech 

In recent years, the importance of enzymes in human biology and the potential for improved 
health through supplementation have contributed to greater renown for enzyme sector, an 
once obscure category. The bulk of the enzyme-supplement category consists of digestive 
enzymes. These are used in many industries like heathcare, starch processing, breweries 
and distilleries, industrial alcohol, textile processing, garment and denim washing, detergent 
and cleaning aids, leather processing, baking and flour milling, food processing, animal and 
fish feeds, natural extracts and waste treatment.  
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Enzymes have potential use in many ways in these sectors. In the textile sector, enzymes 
are used for desizing of fabric/yarn, biopolishing, silk degumming and wool finishing 
applications. In the paper industry, it improves bleachability of all kinds of pulp. In the leather 
industry, enzymes help in rapid scud loosening, wetting and degreasing , removal of 
adhering fatty tissues from the skin and facilitates an optimum bating action. Enzymes also 
help in the treatment of collagen to dissolve it into gelatin solution. Its usage reduces 
viscosity of the gelatin or collagen solution and bloom. Apart from these, many more 
applications have attracted entrepreneurs to look at this sector as a lucrative one. At present 
we find many companies in India that are manufacturing industrial enzymes. These include 
Biocon India, Advanced Biochemicals, Maps India, Fermenta Biotech, Bhat Biotech, Excel 
Industries, Maple Biotech, Genetix Biotech Asia, Artemis Biotech, Proalgen, Sangitha 
Biochemicals, Krebs and others. Apart from being marketed in India, enzymes are exported 
to other Asian and European countries.  

The bioindustrial sector was estimated to be Rs 235 crore. For this segment analysis, 
enzymes, organic amino acids and yeast products were taken into consideration. Enzymes 
was the single largest market with sales close to Rs 127 crore in revenues and accounted for 
55 percent of the market share. Organic amino acids accounted for 34 percent of the market 
share. 

PART B 

ROLE OF GOVERNMENTS 

Some state governments, notably Karnataka, Tamil Nadu, Andhra Pradesh, and 
Maharashtra have taken initiatives to encourage entrepreneurs to set up biotech industries in 
their States. Some of the key steps taken by the State Governments include: announcing 
separate Biotechnology Policy for their States, setting up of exclusive Biotechnology Parks, 
setting up of Task Forces with experts to guide them on policy issues. Karnataka has the 
lead in the Indian biotech sector, having the blend of skills, expertise and infrastructure. More 
than 72 biotech projects employing around 3500 scientists are active in the state, with 
revenue of Rs 7 billion, of which exports account for more than 60%. Bangalore has 
catapulted as the biotech capital of India. 

Issues related to investment, trade and business co-operation 

1. Competitiveness of each sector 
India already has developed competence in selected areas that provide the entrepreneurs an 

edge over other countries to set up viable and competitive biotech industry in certain areas. 

The areas of competence in India in the context of biotechnology are as under: 

• Capacity in handling sterile fermentation processes 
• Skills in handling microbes and animal cells 
• Capacity in downstream processing and isolation methods 
• Skills in extraction and isolation of plant and animal products 
• Competence in plant and animal breeding 
• Infrastructure in fabricating bioreactors and processing equipment 
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Biotech facilities available in India include: 

• Supply of experimental animals from Animal Facilities (Lucknow and Hyderabad) 
• DNA sequencing facilities (Delhi, Bangalore) 
• Isotope Ration Mass Spectrometer (Bangalore) 
• Repositories of germplasm and accession lines, of crops, microbes, marine germplasm, 

medicinal plants, etc. (Delhi, Chandigarh, Tiruchirapalli) 
• Bioinformatics Information Network (57 centres all over India) 

2 Human resources 
Human resource development is a key factor in the future growth of biotechnology. 

European dedicated biotech companies tend to be much smaller than their North American 
counterparts, even if they enjoy the same high quality skilled labour force. Employment in the 
sector had reached 61,000 in Europe by 2000, but in the US the figure was 162,000. 
American biotech businesses also grow bigger and are more mature than European bio-
companies which are multiplying fast, but are still at the fledging stage. Most European DBFs 
are either micro or small, research intensive companies. Only approximately ten percent of 
biotech firms have more than 50 employees, whilst the majority (57%) have fewer than 20 
employees. The research sector linked to these firms is still too fragmented. To a 
considerable extent this fragmentation may be due to regulatory, financial, and 
entrepreneurial factors. In addition to that, the supply of cutting-edge scientific research 
may be inadequate. This problem could be addressed through higher degree of pluralism 
in funding sources, lower dependence on closed national system and higher integration of 
research with teaching, clinical research and medical practice. At present, India holds a 
capacity of less than 700 post graduate students spread over the various segments- 
agriculture, vaccine research, neurosciences, brain cell research, etc. Besides the several 
universities that run graduate and higher level programmes, there are five autonomous 
institutions in India that pursue basic and applied research– the National Institute of 
Immunology, New Delhi; National Centre for Cell Science, Pune; Centre for DNA 
Fingerprinting and Diagnostics, Hyderabad; National Centre for Plant Genome Research, 
New Delhi; and National Brain Research Centre, Gurgaon. Other important institutions 
connected with the sector include the International Centre for Genetic Engineering and 
Biotechnology, New Delhi, that has state-of-the-art facilities and focuses on human and 
agriculture diseases in the Indian subcontinent; and the Institute of Bioresources and 
Sustainable Development (North East India), that has the role of developing and utilizing the 
rich Bioresources of the Indo-Burma hotspot. Realizing the need to bridge the enormous gap 
in availability of trained personnel, states like Karnataka and Tamil Nadu have moved to 
expand the programmes at important universities, besides setting up specialized institutes 
like the IBAB. 

3 Financing 

Availability of funding for start-ups has been identified as a key issue for the 
promotion of biotechnology activities in India.  
According to the industry, business plans of the present players call for an Investment in the 
region of US$ 500 million, of which only $100 million have been tied from various sources. 
Promoter equity and venture capital assistance from Indian financial institutions account for a 
large share of the assistance at present. The principal institutions in the sector have been 
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venture capital arms of Indian financial institutions, notably ICICI Ventures, ICF Ventures, 
UTI Ventures, and Sidbi. Venture capital assistance, estimated to be less than $ 10 million 
until 2001, has been much below expectations. Reasons for the low interest level by private 
and overseas venture funds include a rationalization of exposure after the dotcom bust, and 
the inherently “high-risk” perception of biotech research, given its open-ended revenue 
models that make purely commercial decisions difficult. Also, in India, biotechnology was still 
shrouded in controversies regarding its benefits and ethical aspects. Sartorius Ag, Germany 
is among the larger venture investors in India, and has invested US$ 0.75 million in biotech 
start-ups, and has also announced stakes in a biotechnology park in Tamil Nadu. VCs must 
generate returns of nearly 25 to 30 percent compounded year-to-year, and need enough exit 
routes from some investments. This requires a robust market where VCs can funnel funds 
into several funds, and exit at appropriate stages from some of their investments. The 
solution lies in providing tax incentives for investing in BT through tax holidays and capital 
gains concessions, including pass-through status for venture funds. However, companies 
that have succeeded in commercializin g biotechnology products have found good valuations 
in the private equity market. In the last year, there have been interesting instances of private 
equity deals: 

• Bharat Serum, a vaccines and diagnostics company raised Rs 100 mn for 5 per cent of 
its equity, 

• Shantha Biotech, which launched a recombinant Hepatitis B vaccine, raised Rs 500 mn 
for 6.8 per cent equity from Morgan Stanley, and 

• Biocon, the largest Indian company in the sector, raised Rs 250 mn for 10 per cent 
equity. 

A host of big names including Connect Capital, ING Barings, Dresdner Kleinwort Benson, 
Chrysalis Investments, Sartorius AG and Warburg Pincus are evaluating biotech companies 
for private equity in second-level funding, i.e. beyond the pure start-up stage. 

4 Intellectual Property Aspects 
Intellectual property is a central issue in the biotechnology industry. By adopting the Directive 
98/44/EC of the European Parliament ad Council on the Legal Protection of Biotechnology 
Inventions, the EU has equipped itself with a set of principles regarding the granting of 
biotechnology pattern. However, in spite of this political commitment, only four of he fifteen 
members have actually implemented these the necessary legislation. India’s Intellectual 
Property regime is a serious dimension in facilitating collaborative activity, whether for drug 
discovery, clinical trials or for market-related trials. The essence of the argument for 
collaborative activity is the synergy between India’s ability to provide conditions for research, 
trials and development, and technological lead and capital availability in Europe. The 
successful translation of these synergies into commercial applications and marketable 
products critically depends on the compatibility of regulations that deal with the registration 
and protection of intellectual property originating from the collaborative process. 

Business leaders are in agreement that a robust intellectual property rights framework 
is the need of the hour for India, and that the government needs to put in place a 
transparent, best-in-the-class regulatory body that at the minimum meets the international 
patent laws. A key concern raised by some players is the process of formulating the 
regulations, which takes in representations from a cross-section of actors, but remains a 
virtually ‘closed-doors’ process within the government. Given the serious disparities in India’s 
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stand on patentability of living organisms, it is anybody’s guess whether the post 2005 
treatment of biotechnology would accord IPR status to new recombinant products and even 
recombinant organisms having useful commercial value in bio control, environment 
protection, or even efficient culture media for vaccines. There are few public debates on this 
aspect, even as India repeatedly confirms its accession to a product patent regime by 
31.12.2005. India, being already a member of the Paris convention, Patent cooperation 
treaty, Berne convention, Convention on biological diversity and WTO, should also make its 
legislation clear on the criteria for the patentability of biotechnological inventions, and ideally 
align with the disclosure and depository provisions of the Budapest Treaty, which provides 
protection of all microbial genetic resources MGRs deposited with an "International 
Depositary Authority" (IDA) in all of the States that are party to the Treaty. 

Indian IPRs regulations, also need to consider two very important issues: "Database rights", 
a directive that had come into force in Europe for protection of databases, and the protection 
of India’s traditional knowledge/ indigenous knowledge in the field of pharmaceuticals.  
However, India has successfully legislated its sui generis Plants Variety Protection and 
Farmers Rights Bill, which would benefit India’s large agriculture sector and the sunrise 
biotechnology sector as well. However, the Biodiversity/Benefit Sharing Bill, which deals with 
the public right and ownership and hence non patentability of traditional knowledge and 
biodiversity resources, is still pending in the Parliament 

Analysis of the regulatory policy concerning the sector 

1 Indian administrative bodies 
The regulatory environment in biotechnology involves the interplay of several administrative 
ministries, given the cross-sectoral implications of biotechnology. In the present state of 
affairs, there are six regulatory bodies, of which one or more deal with any aspect of 
biotechnology in the country. These are: 

• Department of Biotechnology, Ministry of Science and Technology - which is the 
administrative body for regulatory approvals for investment and technology activities in 
the sector 

• Drug Controller General of India, Ministry of Health – which is the official regulatory body 
governing manufacture and commercial release of pharmaceutical products, including 
recombinant products 

• Genetic Engineering Approvals Committee, Ministry of Environment and Forests – which 
deals with biosafety aspects and is the regulatory authority for trials and commercial 
release of all GMOs 

• Ministry of Chemicals and Pharmaceuticals- which is the administrative ministry for the 
chemical and pharmaceutical industry and governs industrial regulation and foreign 
investment in these sectors (enzymes, pharma, industrial biotech products, etc) 

• Department of Animal Welfare- Ministry of Health, which deals with the protection of 
animal rights and use of animals for scientific research experiments 

• Department of Agriculture Research and Education, Ministry of Agriculture- which deals 
with all field research in agriculture crops. 

Besides these apex authorities, several bodies are involved in administering the regulations, 
such as the National Pharmaceutical Pricing Authority of India, the Review Committee on 
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Genetic Manipulation, Institutional Bio Safety Committee, and Institutional Animal Ethics 
Committee. 

2 Industrial licensing 
The investment and industrial policy has been liberalized in the sector. 

• 74% foreign equity investment is automatic in Drugs and Pharmaceuticals sector, and 
over 74% is on case-by-case basis 

• However, any proposals involving recombinant DNA processing or marketing of products 
using rDNA processes require prior approval 

• Some drugs are subjected to national price controls (insulin is one of them) 
• Wholly owned foreign subsidiaries are allowed in research and development activities, 

but not in purely trading or marketing activities 

3 Fiscal Incentives 
Companies engaging in scientific research are allowed 150% rebate on own R & D 
expenditure, and 125% rebate if research is contracted in public funded R & D institutions 
While the investment regulations are friendly, the process regulations are decidedly not.The 
involvement of several ministries, with overlapping jurisdiction, results in poor coordination in 
the regulation of the industry, and often requires operators to seek multiple clearances, from 
different authorities at different stages. The process of obtaining approvals for recombinant 
research can be excessively tardy, as it involves securing approvals from several levels of 
committees, and eventually the Ministry of Environment and Forests before release. 
Monsanto’s GM cotton took more than seven years to obtain the clearances for field trials, 
despite the successful use in several other countries. Applications are needed for 
manufacturing and importing new drugs, for submitting information to the IBSC/RCGM to 
import/ exchange GMOs and Products or to carry out research for the development of r-DNA 
products and of transgenic plants, as well as for commercializing trials on transgenic crops 
to the GEAC. Environmental approval of Clinical, veterinary, and Food Products based 
on Hazardous Micro-organisms/ GMOs is also necessary. 

4 Trials using Genetically Modified Organisms (GMOs) 
Research on GMOs is closely scrutinized and monitored by the DBT (Department of 
Biotechnology), Ministry of Science and Technology, Government of India. The DBT 
administers various stages of trials through several tiers of approval ad monitoring bodies, 
which comprise experts from various fields. The rules mandate the creation of six competent 
authorities, each with jurisdiction over a particular aspect of biotechnology. These are: the 
Recombinant DNA Advisory Committee, the Review Committee on Genetic Manipulation, the 
Institutional Biosafety Committee, the Genetic Engineering Approval Committee, the State 
Biotechnology Co-ordination Committee, the District Level Committee. 

The research and commercialization of genetically modified products in India follows a three-
tier system. 

• IBSC (Institutional Biosafety Committees): All the details about experimental protocols 
such as toxicity alergenicity and environmental Biosafety are decided and looked upon by 
a group of experts appointed under IBSCs for each project. After scientists have carried 
out lab experiments, it is the turn of small-scale containment experiments followed by a 
large-scale open field experiments. 
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• The RCGM (Review Committee on Genetic Manipulation) looks at all the details and 
gives the permission to carry out very small-scale field experiments under 
containment. Thereafter, with the help of the ICAR (Indian Council of Agricultural 
Research), the DBT (Department of Biotechnology), Government of India, has instituted 
another committee called the Monitoring cum Evaluation Committee checking the 
process of experiment. This committee’s report is again looked at by the RCGM. 

• The third tier is the GEAC (Genetic Engineering Approval Committee), under the Ministry 
of Environment and Forests, which grants permission for large-scale field trials. 
Commercial release of a variety is permitted only after it has gone through all the norms, 
is proven to be performing better or at par with the existing national check variety besides 
having the gene of interest. 

However, India's capacity to deal with the problems associated with genetically modified 
plants is limited by the shortcomings in the structure of the relevant law and 
institutional constraints . 

5 Discretion 
The GEAC's mandate under the Rules of 1989 is to consider for approval import, export, 
manufacture, processing, use or sale of any genetically engineered organism or cell. GEAC 
approval is also required at the stage of developing, testing and experimenting with GMOs. 
The procedure for risk assessment prior to the grant of approval by the GEAC, 
however, is not specified in the law which leaves it to exersise its “discretion” in each 
case. In the same optic, the absence of adequate standards for risk assessment reinforces 
this free “discretion” with many states having yet to constitute State Biotechnology 
Committees or District Level Committees and with the absence of a laid down guidelines for 
procedure and information required for a full environmental risk assessment. 

6 Labelling Information 
In agricultural application, the European Commission's new standards, among the most far-
reaching in the world, call for all products made from engineered material to bear a label 
saying they contain "genetically modified organisms." They also require producers to 
document the source of all their ingredients. Since the U.S. crop-handling system generally 
does not separate modified and conventional crops, the new requirements could be unwieldy 
and costly for U.S. businesses. 

Unlike the laws of many other countries, however, the Indian law also does not provide for 
instructions and conditions for use or labeling and packaging of products containing GMOs. 
The Cartegena Protocol on Biosafety Protocol sets out the procedural and substantive 
obligations of an exporter or importer of GM crops and foods It intends to regulate the 
transboundary movement of GMOs by mandating an Advance Informed Agreement (AIA) 
between the parties of export and import. An exporter is required to notify the competent 
authority in the country of import regarding the proposed import of GMOs. The exporter is 
also required to prepare a risk assessment report regarding the GMO and file it with the 
competent authority in the country of the importer, so as to enable such authority to take 
informed decisions regarding the GMOs. The Indian law is yet to incorporate the detailed 
safeguards recommended in the international law on Biosafety as embodied in the 
Cartegena Protocol on Biosafety, which was concluded in February 2000. 
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Questions have arisen about the capacity of a country as large and diverse as India to 
monitor the use of restricted GM technology. A glaring example of this is the sale of GM 
seeds by a company based in Ahmedabad, for three years, even while field trials were under 
way. 

7 Marketing of Imported Drugs 
The Government has amended the Drugs and Cosmetic Rules, 1945 streamlining 
procedures for approval for manufacture and import of new drugs. Schedule Y to the Drugs 
and Cosmetic Rules, which prescribe requirements and guidelines on clinical trails for 
import and manufacture of new drugs, has been amended in 2001 to make Post Marketing 
Surveillance (PMS) study mandatory for all imported products. However, the Schedule also 
contains an amendment that no clinical trials for a new drug, whether for clinical 
investigation or any clinical experiment by any institution shall be conducted except 
under the permission from the Drugs Controller General of India, which may be felt as an 
unnecessary restriction on cross-border, contract clinical trials. 

8 Clinical Trials using animals 
India’s Prevention of Cruelty to Animals Act, 1960 governs activities concerning trials on 
animals for research, for which a Committee for the Purpose of Control and Supervision of 
Experiments on Animals (CPCSEA) has been constituted. Institutional research on animals 
is monitored by the Institutional Animal Ethics Committee, which has members nominated by 
the head of the institution concerned; and one nominee of the (CPCSEA). However, 
pharmaceutical companies and scientists contend that the guidelines of the CPCSEA 
interfere with research and have been demanding an easing of its rules. In 2001, the Indian 
Council of Medical Research (ICMR), too, described several CPCSEA rules on biomedical 
research them as unrealistic; especially the need for prior registration for each test project, 
instead of a one-time clearance, the ban on contract research, and the ban on import of 
animals. The CPCSEA rules also disregard the provisions of the Prevention of Cruelty to 
Animals Act, which specifically excludes from its purview, experiments using animals if they 
were meant for the advancement of medical research. Since the recent controversy and a 
current ban on ‘higher animal’ testing, Indian pharma companies have been subcontracting 
their animal trials in other countries, such as East Europe, at substantially higher costs. With 
product patents slated to replace process patents by March 2005, pharmaceutical companies 
that use animals extensively in experiments fear that they will lag far behind at the 
international level in developing drugs, charging that the CPCSEA members, generally not 
having a background in science, delay or stop any research which they do not understand. 

Another important regulatory aspect that requires greater dialogue between industry, Indian 

and international regulators, is the aspect of product tests under national drug laws. As a 

result of India’s cost advantages, India is attracting interest from international companies to 

test out new compounds that had not been tested before anywhere in the world, had come 

up for approval before the authority and 6 new molecules had recently been cleared for 

human trials in India. However, lack of good toxicology centres, lack of facilities and limits on 

animal experimentation had held up the development of new products in India. 
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ANALYSIS OF DIRECT INVESTMENT EXPERIENCE 

A Performance of European direct investment 
Based on information available from the investment approval, the following European 
companies have interests in India in the biotech sector: Agribiotechnology: Nunhems 
ProAgro (Belgium/Netherlands); Advanta (UK); Syngenta (UK); and Bejo Zaden 
(Netherlands). These companies have specific activities in research/ open field trials and 
marketing of hybrid and genetically modified seeds in India. 

Pharma biotechnology: Astra Zeneca Research Foundation (UK/Sweden); Novo Nordisk 
(Denmark); Sanofi (France); Institute Pasteur Meriuex (France); Rhein Biotech (Germany); 
Bayer AG (Germany); and Roussel Sante (France). These companies are engaged in drug 
discovery, technology licensing, outsourced production; and marketing pharmaceuticals and 
diagnostic products in India. 

Industrial Biotechnology: Novozymes (Denmark). This company has a commercial 
production facility for enzymes in India. 

Other: Sartorius (Germany). The company has equity investments in a few start-ups in India. 
The cumulative investment of EU biotech companies in India is of the order of EUR 40million, 
which is a very small part of their outbound investments. (Only Novozymes, Novo Nordisk, 
and Astra Zeneca have investments of more than US$ 5million). Most EU companies have 
chosen the route of 100% owned subsidiaries for their business interests in India. However, 
some (Bejo Zaden, Rhein, Sanofi and Roussel Sante) were set up as joint ventures with 
leading Indian companies. 

Three companies (Bejo Zaden, Rhein Biotech and Bayer AG) called off collaborations with 
Indian players (Rallis India, Wockhardt and Cadila respectively). According to inside sources, 
‘personality factors’ were the major reason for falling out in two cases, while the prospect of 
setting up a 100% subsidiary in India (as a result of liberalization in foreign investment 
regulations) was the reason in the other. 

B Review of experiences and interest in investing, trading and cooperating between 
Europe and India Interest of EU players in developing partnerships in India 

Overall, the experience of EU players has been mixed, depending on the nature of business 
experiences had by them in India, which to a large extent has been a result of the type of 
business structure set up by them in India. 

Companies that have not yet made their presence in India have cited the absence of a 
mature biotech industrial base and the absence of financial leverages as principal reasons 
for their low interest in India. For instance, the French biotech industry, representing the 
views of several members, and based on the results of a very recent opportunity study, 
indicated that the median biotech firm in Europe is an SME, whose current and short 
term priorities are to attract financial and research sponsorship rather than 
outsourcing. In this regard, India holds out negligible opportunities for these firms compared 
to the US, where companies could select suitable partners for research and/ or development, 
enter the domestic markets easily, and access capital efficiently. 

Companies that have gone the joint-venture route have tended to focus on leveraging the 
distribution strengths of Indian pharma companies in marketing the foreign partner’s 
products, or undertaking manufacturing in India of products licensed by the foreign partner. 
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In almost all the cases, the partnerships have failed, due to lack of long-term synergies 
between the partners, lack of agreement on sharing of cost and knowledge assets, or the 
emergence of new investment regulations that allow foreign companies to set up their own 
subsidiaries without the need for an Indian partner. 

Companies that have established subsidiaries in India, notably the large pharma 
companies like Novo Nordisk and Astra, have based their Indian business on marketing 
parent company products, and captive outsourcing to carry out research and development 
of products aimed at the South Asian market needs, such as diabetes and tuberculosis, 
which do not have a market in developed countries. To a lesser extent, such research is also 
export-oriented, as in case of Astra. In such businesses, IPR has often been a non-issue in 
India, with strict internal controls being maintained by the local operations. Therefore, the 
only viable relationship structures in India are wholly controlled subsidiaries, or arms-length 
contractual arrangements. In case of the latter, while clinical research and bioinformatics 
pose no issues, drug discovery and other fundamental research raise issues concerning the 
ownership of IPR under Indian regulations. Companies are reluctant to outsource strategic 
research projects in India without the clear position on India’s IPR legislations after the 
TRIPS deadline, notably the patenting of products using life forms and microbiological 
processes. 

C Performance of Indian direct investment 
Based on the available outbound FDI data, and from information ascertained from leading 
companies interviewed during the study, it appears that there is no record of outbound 
investment from India into Europe. However, there have been some instances of Indian 
companies carrying out a large part of their clinical trials of new products in European states 
rather than in India, for several reasons.  

On the other hand, Indian pharmaceutical companies- including companies that have 
biotechnology products in their portfolio- have been active on the US market to acquire 
medium-sized research laboratories and small production facilities (so as to meet new US 
regulatory requirements) and to participate in the more dynamic US equity markets (more 
mature valuation models). The most important examples of this US interest are Dr Reddy 
Laboratories, Hyderabad, which is India’s third largest pharma company. Other examples 
include Shanta Biotech, which has acquired interest in a clinical research company based in 
San Diego, Texas. 

Several companies were specifically asked as to their conspicuous absence in the overseas 
markets, especially in the EU, to which the answers were consistent: 

The market focus of Indian companies sees the first phase developing the domestic 
market; the second phase, entry in unregulated markets (CIS, Africa); followed by partially 
regulated markets (S.E. Asia, South America) and finally the developed OECD markets. 
Such a focus is predominantly on account of the high costs of entering the more developed 
markets. As a result, the EU was not perceived to be a focus market for Indian companies. 

Most drug manufacturing facilities in India do not comply with the US FDA and EMIA 
standards, which entail substantial increase in investments in manufacturing facilities. 
However, a few Indian companies- especially the pharma generics players targeting the off-
patent market in the US-have upgraded their facilities to meet with these standards, and 
qualify for supplies on those markets. In absolute terms, these costs (a US FDA approval 
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involves two years of preparations and costs US$ 2-3 million) can be substantial for start-ups 
and small enterprises, which most biotechnology players tend to be in India. Until recently, 
there were no common standards in the EU based on a single approval system and 
equivalence in all member states; as a result, cost of doing business was prohibitive as in 
involved multiplicity of requirements among the various constituent states for the same 
product. However, this is set to change in view of the integration of regulations of all EU 
member states. 

In comparison, the major attraction for inbound investment interest in India is the lower costs 
of doing research and trials compared to EU and other developed market territories. Large 
EU companies consider India to be a strategic R&D location for their biotechnology activities. 

PART 3 

PROFILES OF SOME INDIAN BIOTECH COMPANIES 

1 Bharat Biotech International Limited - Company Profile 
Name : Dr.Krishna M Ella 
Designation : Chairman & Managing Director 
Organisation : Bharat Biotech International Limited 
Address : Genome Valley, R R District, Hyderabad. 
Phone : 91 – 040 – 3480567 (Office) 
Fax : 91 – 040 –  3480560. 
E-mail : ellakrishna@yahoo.com 
Website :www.bharatbiotech.com 
No. of employees: 414  

Bharat Biotech International Limited (BBIL) Hyderabad started by eminent Scientists, 
Clinicians and Technocrats of Indian origin from the United States of America has entered 
the field of Biotechnology in the year 1996 to solve some of Asia’s regional health problems. 
Its focus areas are vaccines and biopharmaceuticals  

BBIL has one of the largest Biotech facilities in Asia pacific for Hepatitis B in the worldwide 
with a capacity of 100 million doses per annum and conforming to WHO standards and will 
be the second largest biotechnology facility in the world, having International Standards of 
scaling up. 

Following are some of the salient features of Bharat Biotech International Limited : 

• Largest Biotech plant in Asia. 
• Largest Biotech investment in India. 
• Largest Hepatitis B manufacturing plant in Asia. 
• Our product Hepatitis B vaccine sold in various countries. 
• First Biotech Co. to have Global patent (Lysostaphin) which target US$ 12 billion market 

segment. 
• Filed three international patents, one US patent, one Indian patent. 
• First Biotech Co. to get two major grants from Bill & Melinda Gates Foundation. 
• First Biotech Co. to work with Global Institutes. 
• The largest collaboration with US Institutes like : 
• Centre for Diseases Control Atlanta – US Govt. Institute. 

mailto:ellakrishna@yahoo.com
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• National Institute of Health – US Govt. Institute. 
• Stanford University – US Govt. Institute. 

And collaboration with Indian Institutes like : 

• All India Institute of Medical Sciences – New Delhi. 
• Indian Institute of Science – Bangalore. 
• CSIR – New Delhi. 
• ICGEB – New Delhi. 
• RRL – Jammu etc. 
• Dept. of Biotechnology – New Delhi. 

2 Profile of Avestha Gengraine Technologies Pvt. Ltd. 
Name : Dr Ms. Villoo M Patel 
Designation : Chairperson 
Organisation : Avestha Gengraine Technologies Pvt. Ltd. 
Address : "Discoverer", 9th floor, Unit 3, International Technology Park Whitefield, Bangalore 
560 066 
Phone : 91 – 80-8411665/8412308 (Office) 
Fax : 91 – 80-8418780 
E-mail : info@avesthagen.com 
Website: www.avesthagen.com 
No of employees:80 

Avesthagen is a fully integrated Biotechnology and Bioinformatics company set up primarily 
to promote Research and Development relationships/services worldwide, making use of 
proven latest high-throughput technologies and supported by a well trained research team. 

Avesthagen promotes high caliber science and technology and realizes its core mission of 
improving agriculture through its commitment to transparency and emphasis on ecologically 
viable strategies. At Avesthagen, good management and excellent science lead to 
meticulous internal quality control measures and indisputable results.  

At Avesthagen, scientific expertise is harnessed to distill solutions to your problems from the 
information you provide - with a guarantee of absolute confidentiality. Further we are 
continually forming alliances worldwide to develop sensitive and rapid tests to service new 
and emerging industry/agriculture needs. The technology developed in-house is protected by 
patents of international standards and are licensed out by Avesthagen, We have the latest 
technologies available at Avesthagen, developed in-house or licensed in. 

Bioinformatics plays a central role at Avesthagen. It enables us to manage the voluminous 
data generated by DNA sequence analysis. Strategic discoveries  from the genomic 
revolution, combined with information technology, have had a tangible effect on 
Avesthagen's research and services. At Avesthagen, we add extra value to a given 
sequence by tracing and using the information already present in biological database and by 
analyzing the obtained sequence using specific bioinformatics tools. Our expertise includes :  

• Providing user-friendly database application and management for life science companies.  
• Providing new tools that allow the prediction of complex sequence at the gene and 

protein level using customised Algorithm and Annotation tools.  
• Providing 3D fold structure insight to protein modeling.  



 26 

• Providing clean vital data from a given bulk of sequences. 

Avesthagen is characterised by a strong synergistic relationship between Bioinformatics, 
Proteomics and Genomics. Proteomics and Genomics investigate the molecular organisation 
of the cell at the complementary levels of genes and proteins. By effectively integrating 
scientific know-how in Genomics, Proteomics and Bioinformatics, Avesthagen has the 
potential to unfold vast vistas unexplored to date. 

3 Profile of  Wockhardt Ltd. 
Name : Dr M K Sahib 
Designation : Director – Genomcis & Biotechnology Research 
Organisation : Wockhardt Ltd. 
Address : D-4, MIDC Area, Chikalthana Aurangabad 421 210 
Phone : 91 0240-482590/485498 (Office) 
Fax : 91 – 0240-485242 
E-mail : -msahib@wockhardtin.com 
Website : www.wockhardt.com 
No of employees: 2700 

Established nearly four decades ago, Wockhardt Limited today is a research and technology 
oriented pharmaceutical company ranked amongst the top 5 in India. Wockhardt has 
emerged as a leading player in domestic as well as international markets, with widely 
accepted and efficacious drugs and formulations. The company has developed leading 
brands in Anti-infectives, Pain & Inflammation, Cough, Psychiatry, Medical nutrition and 
Biotechnology segments.  

Wockhardt has an active multi-disciplinary R&D programme involving over 300 scientists, 
largely focused on developing innovative technologies and New Drug Discovery. The 
company has a team of over 90 scientists engaged in new drug discovery research and has 
several new chemical entities in the field of sepsis and anti-infectives.  

It is the  
• 24th largest wealth creator 
• Ranked amongst the 50 most valuable companies in India 
• Rated among the Top 10 emerging Corporates in India (Economic Times, 1999) 
• Wockhardt employs 2700 people of which more than 1300 constitute the field force 

covering 1,50,000 Doctors 
• 35% of total sales come from International Business 
• Listed on Bombay Stock Exchange, National Stock Exchange and on Luxembourg Stock 

Exchange 
• R&D programme rated among the top 3 in the country with R&D spend of 7% of sales - 

one of the highest in the country.  
• Managed by the "Best" Board of Directors in the pharmaceutical industry (Source: 

Business Today, May, 1997 survey.)  

Wockhardt’s Mission : 
• "Pursuit of growth with excellence in the field of pharmaceuticals and healthcare" 

Profitability through :  
• Quality of products and services 
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• Increasing investment in R & D 
• Competent scientific and managerial manpower 

Wockhardt’s Vision 
To be the most admired Pharmaceutical company in India 

4 Profile of BioconIndia 
Name : Ms Kiran Mazumdar Shaw 
Designation : Chairperson 
Organisation : Biocon India 
Address : 20th KM Hosur Road Electronic City, Bangalore- 561229 
Phone : +91 80- 8523430-34 
Fax : +91-80-8523423 
E-mail : info@biocon.com 
Website: www.biocon.com 
No of Employees: 500 

 

Biocon India is reported to be the largest biotech company in India with a total turnover of 
Rs 25.5 Million and a net profit of Rs.3.6 Million. Focussed on health care and enzymes, 
ingredients and process aids, it caters to the cardiovascular, anti-inflammatory, gynaecology 
and hepatoprotective segments. It manufactures a large range of fermentation, synthetic 
chemistry and biological extracts. Biocon manufactures and markets a number of therapeutic 
biomolecules. It is one of the largest producers of statins, the cholesterol reducing drugs. It is 
also the market leader for enzymes. Its enzyme clientele spans a diverse spectrum from 
brewing, food and beverages, animal feed and starch processing to textiles, paper & pulp, 
detergents, leather and health care. In fact, it was one of the first enzyme companies globally 
to receive ISO 9001 accreditation in 1993. 

5 Profile of Shanta Biotechnics 
Name : Mr  K I Varaprasad Reddy 
Designation : CEO 
Organisation : Shanta Biotechnics 
Address : Serene Chambers 3rd Floor Banjara Hills Road No 7 Hyderabad: 500 034 
Phone : +91 40- 23608843/23548507 
Fax : +91-40-23548476/23541713 
E-mail : info@shantabiotech.com 
Website: www.shantabiocon.com 
No of employees:  

Shanta Biotechnics with the help of to-class scientists forayed into the modern biotech 
arena in 1993. Their dedicated research led to the launch of Shanvac- B, an r-DNA hepatitis 
B vaccine, claimed to be India's first recombinant human healthcare product in 1997.  
Following this, it has come up with several new products including Shanferon in 2002,the 
world's first recombinant human interferon alpha 2b expressed in Pichia pastoris. It is 
believed that Shanferon is the first and only Indian Hepatitis B vaccine prequalified by WHO 
Geneva. 
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The main line of business for Shanta Biotechnics is research and development, 
manufacturing and marketing of biotechnology based human health care products. Shantha 
also offers contract services such as cloning and expression of genes in various host 
systems; development and characterization of cell lines, fermentation and purification 
process development, large scale production of proteins, and polyclonal and monoclonal 
antibodies against desired antigens. 

Shantha Biotechnics has a sprawling 40,000 sqft R&D Centre with world class facilities and 
has invested close to Rs. 30 Million on R&D during the last three years. Besides it has a 
good manufacturing facility with WHO cGMP standards compliance with 10 L and 500 L 
fermenters and separate areas for API manufacturing. 

Major Indian players in the industry 
1. Avesthagen technologies- plant genomics, GM rice, contract research 
2. Bangalore Genei- restriction enzymes, plasmids, bacterial host strains, gel documentation 
systems, etc. 
3. Bharat Biotech- Hep B Vaccine, GCSF, Interferon, Streptokinase 
4. Biocon India- enzymes, Lepuridine, Gamma interferon, GCSF, Streptokinase, human 
insulin, monoclonal antibodies 
5. Clinigene international- human genomics, bioinformatics, contract clinical research 
6. Dr. Reddys- GCSF, Interferon 
7. Genotypic technologies- array based HTS contract research 
8. Panacea Biotech- Hep B Vaccine, Interferon, GCSF 
9. Reliance Industries- stem cell research 
10. Wockhardt- Hep B Vaccine, EPO, GCSF, Human insulin 
11. Shantha Biotech Pvt Ltd, the first company to indigenously produce the first genetically 
engineered Hepatitis-B vaccine in India. 
12. Biological E Ltd 
13. Bharat Serum 
14. Advanced Biochemical Limited (ABL), a Thane based company has tied up with Pacific 
Corporation of South Korea to manufacture genetically engineered industrial enzymes. 
15.East India Pharmaceuticals has tied up with US based Cleveland Clinical Foundation for 
research in biotechnology and molecular biology. 
16. Chembiotech International Limited, one of India's first contract Research Organization 
based in Calcutta has tied up with two major European drug companies - Bayer and P & 
G Pharmaceuticals. 

European subsidiaries 
1. Astra Zeneca, Sweden 
2. Novo Nordisk, Denmark 
3. Novozymes, Denmark 
4. Bio Merieux, France 
5. Bayer – Germany 
6. Nunhems ProAgro, Netherlands 
7. Aventis Crop Sciences, Germany 
8. Glaxo SmithKline, UK 
9. Sartorius AG, Germany 
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Joint ventures 
1. Wockhardt with RheinBiotech (Germany) for Tecomb HBSAg vaccine (terminated and 
Rhein Biotech sold out its shares to Wockhardt). 
2. Piramal & Cytran (USA) joint-venture in immunology, clinic al trails, marketing; 
Torrent with Sanofi (France) for research & development (R&D) in healthcare products; 
3. UB Group & Roussel Sante (France) for recombinant insulin 

MNCs  in India 
1. Aventis 
2. Pfizer 
3. Smithkline Beecham 
4. Novartis 
5. Astra Zeneca 
6. Glaxo Wellcome 
7. Johnson and Johnson 

Public Institutions 
Department of Biotechnology (DBT) 
Department of science & technology (DST) 
Council of scientific and industrial research (CSIR) 
Indian Council for medical research (ICMR) 
Indian Council of Agricultural Research (ICAR) 

Institutes under the tutorship of DBT 
National Institute Of Immunology, New Delhi 
Centre For DNA Fingerprinting And Diagnostics (CDFD), Hyderabad 
National Centre For Plant Genome Research (NCPGR), JNU, New Delhi 
National Brain Research Centre, New Delhi 
National Centre For Cell Sciences, Pune 
National Bioresource Development Board 

Programs under the initiative of DBT 
Biotechnology Information System (BTIS) 
Indian Genome Initiative 

Institutes under the tutorship of the CSIR 
Central Drug Research Institute (CDRI), Lucknow, 
Center for Biochemical Technology (CBT) 
Central Institute of Medicinal & Aromatic Plants (CIMAP) 
Indian Institute of Chemical Biology (IICB), 
Indian Institute of Chemical Technology (IICT), 
Institute of Microbial Technology (IMT), 
National Chemical Laboratory (NCL), 
Regional Research Laboratory (RRL-Jammu) 
Centre for Cellular & Molecular Biology (CCMB), 
Central Leather Research Institute (CLRI), 
Central Salt & Marine Chemicals Research Institute (CSMCRI), 
Institute of Himalayan Bioresource Technology (IHBT), 
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Industrial Toxicology Research Centre (ITRC), 
EU – India Joint Initiative for Enhancing Trade and Investment 
Biotechnology sector report Page 43 of 44 
National Botanical Research Institute (NBRI), 
National Institute of Oceanography (NIO) 
Regional Research Laboratory, Jorhat (RRL-Jorhat). 
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