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Indian Chemical Industry-
Technology Imperatives and Business Opportunities forKnowledge Chemicals

TIFAC

costs and sound infrastructure, is an ideal candidate for taking up outsourcing of clinical trials for

pharmaceutical companies all over the world.

The clinical trials market in India is estimated at US$275 million (2008), and is expected to grow at a CAGR of
about 24%to reach US$ 608 million in 2011'*. The leading players in India include Clinigene International,
Vimta Labs Ltd, and Lotus labs, besides multinationals like Quintiles Spectral, Pharmanet, SIRO Clinpharm
and Clintec, who take up multi-centre trials.

¢ Herbal actives
Herbal medicines have been used since the beginning of civilisation, playing a large role in both the healthcare
and functional foods markets. Recently, the industry has seen an upswing owing to an aging global population
and growing health consciousness, with herbal and botanical supplements being increasingly adopted as natural
alternatives for hormone replacement therapy; prostate health; brain health and cognitive function; and joint and
connective tissue health.

The global herbal medicine market is forecasted to grow to US$ 93.15 billion by 2015. The market is
dominated by the United States andEurope,followed by the Asia-Pacific region. India and China are growing at

the highest pace with an expected CAGR of 10.7% till 2015.'° The largest segment in this market is 'multi
herbs' followed by soy and specialty herbs. Globally, both multinational companies and smaller firms
manufacture herbal medicines. Key players include Nutraceutical International Corp., Arizona Natural

Products, Amerifit Brands, Inc., Nord APS, Blackmores Ltd., Imperial Ginseng., Ricola USA Inc., Nature's

Answer, etc.

India, having one of the richest repositories of herbal medicines with almost 25,000 effective plant-based
formulations", has the potential to tap this growing market. A key factor that supports the growth of this

industry is India's rich biodiversity-the country has more than 4,500 plant species, a number ofwhich are

exported from India, as seen in Exhibit 24.

Exhibit 24: Herbs exported from India
Botanical names Parts used

Acorus calamus

Argemone Mexicana
Curcuma amada
Curcuma longa
Curcuma aromatic
Cassia lanceolata

Glycyrrhiza glabra.
Withania somnifera

Myrica nagi
Piper longum

Rhizome
Fruit
Rhizome
Rhizome
Wild turmenc
Leaves
Root
Vegetable rennet

Leaf
Fruit

Ernst & Young,"The glorious metamorphosis-Compelling reasons for doing clinical research in India, 2009
"Global Industry Analysts, January2011
°Vverma Sheetal and Singh S.P., "Current and future status of herbal medicines", Veterinary World Vol.1, No.1,
November 2008: 347-350
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Botanical names Parts used

Rubia cordifolia Madder root
BarkSymplocos racemosa

Swertia chirata Whole:plant.:
Terminalia chebula Bark and seed

Zingiber offiamale Rhizome
Wedelia calendula Leaf and root

Source: "Current and future status ofherbal medicines",

Veterinary World, Vol. -1, No. 11, November 2008

Herbal medicine offers opportunity not only for exports but also for the domestic market. Indian herbal

medicine market is estimated at US$ 1 billion (2008), however, significantly below that of China, which is

estimated at US$ 6 billion. The key Indian players in this industry are Dabur India Ltd, Sri Baidyanath

Ayurvedic Bhawan Ltd., Zandu Pharmaceutical Works, The Himalaya Drug Company, and Charak

Pharmaceuticals.

* Nutraceuticals
Nutraceuticals are natural chemical compounds possessing medicinal properties, which improve health and/or

prevent diseases. These are sold in the form of capsules, powders, pills etc. These compounds help in

preventing hypertension, diabetes, arthritis, insomnia, constipation and also reduce the risk of heart diseases or

cancer. They are classified either onthe basis ofmedicinal use or the type of ingredients
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estimated at US$ 6 billion'.The key Indian players in this industry are Dabur India Ltd, Sri Baidyanath
Ayurvedic Bhawan Ltd., Zandu Pharmaceutical Works, The Himalaya Drug Company, and Charak
Pharmaceuticals.

e Nutraceuticals
Nutraceuticals are natural chemical compounds possessing medicinal properties, which improve health and/or

prevent diseases. These are sold in the form of capsules, powders, pills etc. These compounds help in

preventing hypertension, diabetes, arthritis, insomnia, constipation and also reduce the risk of heart diseases or

cancer. They are classified either on the basis of medicinal use or the type of ingredients.

Exhibit 25: Classification of nutracentical compounds

Based on ingredients Based on medicinal use
Antioxidants, carotenoids
Dairy-based ingredients
Fibres and carbohydrates.
Minerals,
Nutritional lipids and oils
Phytochemucals, plant eatracts
Probiotics and prebiotics
Proteins. peptides. amino acids

Bone and joint health
Cancer risk reduction
Cardiovascular health and diabetes
Cognitive and mental function

Energy and endurance
Eye health
Immune system
Maternal and infant health

Soy-based ingredients Respiratory health
Vitamins and premixes Skin health

Weight management
Source: "Nutraceuticals - Critical supplement for building a healthy India", Ernst &

Young FICCI, September 2009

Typically, nutraceuticals fall into one of three categories: functional foods, such as probiotic foods, functional
beverages, which include sports and energy drinks, glucose powders, and fortified juices, and dietary
supplements, such as vitamins, minerals, macronutrients, antioxidants, tonics and herbal extracts.
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Indian Speciality Chemical industry
Technology Imperatives and Business Opportunities

TIFAC

office devoted to managing technology transfer and staffed with legal and technical experts. In addition to

patent management, Technology Transfer Offices (TTOs) in some institutes are often engaged in
marketing the technology, finding potential partners, and securing funds. As of June 2004, there were 119
IPR related offices in Japanese universities, either TTOs or IP headquarters. As of 2005, 30 TTOs were in
operation in China. In addition, there were more than 70 university science parks recognized by the
Government.

4.5.Skill gap

According to inputs received during the primary survey, the Industry is impacted by skill gap in the area
of practical knowledge.It has been pointed out by respondents during the primary survey that the new
entrants in the industry, while have theoretical knowledge of chemistry and other relevant subjects, often
do not have adequate practical knowledge of operating laboratory equipment. Strong theoretical
background coupled with adequate practical knowledge of operating machines and laboratory equipment
is the need by the industry. Following are the areas which have been mentioned as areas of skill gap by
the respondents during our primary survey:

Skills to operate machines

Knowledge of operating laboratory equipment
Adhere to safety aspects in conducting lab work

Knowledge of compliance to processes
Technical knowledge ofGood Laboratory Practices (GLP)

Lack of industry-academia interactions, lack of adequate infrastructure in some academic institutions and
un-updated curricula have been sighted as some of the reasons for new entrants having inadequate
practical knowledge. As a result, majority of the companies impart in-house technical training to the new
joiners,'as detailed in Exhibit 83 which operates like a 'finishing school'

Exhibit 83: Technical training to n joiners (months)

sesMonarch Catalysts

Ideal Cures

Bayer Material Science

Chemborfd

Adofill

0 5 10 15

Months

Source: Primary survey
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