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1.  INTRODUCTION: 

The biological resources basically consist of living organisms, their different populations, species and their 

genetic resources (57). The biological resources are rich in different components that can be utilized for human welfare. 

The humans have been using the traditional knowledge related to the biological resources for the development of novel 

varieties of plants and for the purpose of food or agricultural requirements (40). In addition to this traditional knowledge 

of biological resources has also been used for the treatment of different diseases, by humans. Since ancient times the 

uses of biological resources have been of great significance (2). The developing and underdeveloped nations have been 

deprived of their owner's rights on their traditional knowledge (8). The developed nations have been exploring the global 

biological resources by suggesting the phenomenon denoted as global commons of mankind (46). During the exploration 

of biological resources, the developed nations have extracted the traditional knowledge of most of the developing and 

underdeveloped nations through their scientist, research workers, and their biotechnological companies. The 

biotechnology industry is presently one of the biggest industries with great commercial potential. The bioproducts that 

have been produced by these companies by utilizing the traditional knowledge of the biological resources are often 

patented. The patents provide exclusive rights or monopoly to the biotechnological companies for their innovations (41). 

This restricts others from using the traditional knowledge of different biological resources unless permission has been 

obtained or royalty has been paid for this purpose. The developed nations with respect to the valuable biological 

resources have been unfair and have exponentially exploited them for patenting. This is actually the misappropriation 

of biological resources and its traditional knowledge. 

 

2. DEFINING THE TERM ‘BIOPIRACY’: 

The term biopiracy is defined as the misappropriation of biological resources and its traditional knowledge (42). 

The misappropriation includes commercial exploitation of exclusively available biological resources like plants, 

animals, herbs, shrubs, seeds, etc. This misappropriation is truly an imitation of the traditional knowledge of the 

indigenous people or communities (38). The indigenous people have been improving their traditional knowledge that 

they have been receiving from their forefathers (23). The biotechnological corporations by using the present patent 

system have been making billions of dollars just by exploiting the biological resources and its traditional knowledge 

(4).  
 

3. INTERRELATION OF TRADITIONAL KNOWLEDGE AND BIOLOGICAL RESOURCES: 

Abstract: The biological resources express rich diversity among organisms surviving in it. The traditional 

knowledge related to these organisms has been into existence since the interaction of humans with biological 

resources began. The rapid development due to industrialization in the world has created interest of different 

researchers, scientists and biotechnological companies to exploit the biological resources of the globe for 

manufacturing useful bioproducts. In this process of utilization of biological resources by the biotechnological 

companies, the act of biopiracy is committed. In the search of novel products, the exponential competition has 

driven excessive exploitation of biological resources. The developed nations have particularly utilized most of the 

traditional knowledge related to the biological resources of the world. The developing and underdeveloped 

nations have been excessively exploited for their biological resource reservoirs and the traditional knowledge 

related to it. The present investigation examines the critical role of biopiracy that has triggered the exhaustion of 

traditional knowledge of global biological resources. This investigation concludes that though various 

international treaties, agreements, and conventions have been undertaken at the global level and national level 

to protect biological resources and its traditional knowledge still they have not been proved to be an asset against 

biopiracy. Therefore it is suggests in this investigation that a Global Watch Dog Antibiopiracy system should be 

established. 
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The biological resources basically comprise of plants, animals and other living organisms. The people living in 

close vicinity with these biological resources often interact with them. During this interaction for generations, people 

often acquire knowledge with respect to these biological resources. These people that interact with their biological 

resources are termed as indigenous people and the knowledge that they acquire is termed as traditional knowledge or 

indigenous knowledge. In Asia, about 90 % people are associated with rice cultivation (17). Thus the people of this 

region have better rice varieties that they have generated through their traditional knowledge from their biological 

resources. Traditional knowledge is also important because it is not only useful naturally but also economically. The 

farmers who are linked to rice farming provide them financial assistance throughout the year for their livelihood. This 

traditional knowledge has helped the farmers in breeding hybrid plants, seeds and in other agricultural aspects 

(48). Likely the traditional knowledge based on herbal medicinal plants is also vital (53). Most of the people of the 

world often at the local level, particularly in developing and in the underdeveloped nations use traditional herbal 

medicines for treating different diseases or health problems. The biotechnological companies have been keeping an eye 

on these traditional medicines for producing new drugs with respect to healthcare, cosmetics, etc (45). The indigenous 

people are the actual owners of the traditional knowledge of their biological resources. But recently the biotechnological 

companies, without taking any prior permission or providing any profit share to the indigenous people, have been using 

their biological resources (1). Overall, the global demand for traditional medicines has triggered competition among the 

biotechnological companies to exploit the biological resources (44). 

 
4. PATENT LAWS TRIGGERED BIOPIRACY: 

 The establishment of patent laws has been into books since the 14 century (26). It was in Venice that the novel 

innovations and knowledge were awarded patents (56). It has been suggested that intellectual property rights were 

basically related to industrial innovations, literature and artistic works. During the historical period, the innovations in 

the biotechnological sectors were not considered as inventions and it was considered a casual process. However, it was 

in recent decades that the development in the field of agriculture has been considered significant. Thus in order to 

safeguard the rights of those who participate in such developments, it was demanded for the establishment of effective 

intellectual property rights at the global level. This resulted in the expansion of patent laws. 
As the rights on intellectual property were established, the first patent was permitted for living organisms in 

Finland, 1843 (47). Similarly, a patent was granted for an isolated yeast in America in, 1873 (13). Later on, an act was 

passed in the U.S. for protecting plant varieties in the year 1930, which dealt with the protection of asexually propagated 

varieties of plants (37). In the past living organisms were not considered for patenting, as they were considered as natural 

products of biological resources. Therefore the natural products were restricted from being granted a patent. It was the 

year 1970 in which several incidents were associated with biological inventions. However, prior to this neither the 

American patent law nor any other nation of Europe had any provision for patenting living biological organisms. It was 

the leading case of Diamond V. Chakravarty of 1980 in which a genetically engineered bacterium was patented (10). 

The bacterium possessed the characteristic of breaking the oil components. Keeping the specific quality of this bacterium 

the microorganism was patented. It was decided in this case that the bacterium is not a biological product but was 

genetically engineered, which made it patentable. This patent triggered the patent war around the globe. The 

biotechnological companies in large numbers applied for different patents for different biological materials. The 

developed nations with advanced technology were at a peak for patenting the biological material. In the same year 1980, 

the applications for patenting biological material increased vigorously. In the year 1973, the EPC or European Patent 

Convention was laid down in which Rule 23c, and Rule27 deals with patentable biotechnological inventions (31). The 

patent office of Europe with respect to this convention considered various patents relating to molecular biology. In the 

year 1978 Sweden agreed upon the European Patent Convention (3). Later on Finland in the year 1996 and Portugal and 

Ireland joined in the year 1992 with EPO (11). The established patent laws were utilized by the biopirates for biopiracy.  

 
5. SIGNIFICANCE OF BIOPIRACY: 

The absence of proper legal regulations shields biopiracy from being eradicated. However, the act of biopiracy 

is spreading rapidly in the global scenario that cannot be overlooked. The biological resources are often denied of patents 

stating that they are a common heritage of mankind (14). This theory of common heritage of mankind suggests that 

biological resources are global common resources and thus every person has the right to use such resources without any 

restrictions. In other words, none can claim any ownership rights over biological resources. This aspect of common 

heritage has definitely been partial to the indigenous communities and their traditional knowledge. The industrialized 

nations have exceptionally used this principle and utilized the biological resources and their traditional knowledge 

throughout the globe even outside their state's territory. 

Intellectual property rights have been most useful for the industrialized nations and their societies. They have 

been exclusively using advanced research and technology for novel innovations. If carefully studied, it can be depicted 

that all the present intellectual property right laws have been formulated by the developed nations. These patent laws 
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have been favorable to them. In other words, there is nonequilibrium in the present patent policies at the global level. 

This has led to rapid commercialization and industrialization of biological resources by the developed nations, which 

has further promoted biopiracy by the developed nations on a global scale. The developing and underdeveloped nations 

remained ignorant about their rights on their biological resources and have been exploited by the developed or 

industrialized nations. The international agreements like the TRIPS agreements mostly have been favorable for the 

developed nations. 

The biopiracy has been hampering the biological resource reservoirs of the developing and underdeveloped 

nations. These biological resources have been the major sources of employment and economy of the developing and 

underdeveloped nations. The patents on the biological resources of the developing and underdeveloped nations deprive 

them of using their own resources by their own people. For using the patented products these nations had to either take 

permission from the owners of the patents or provide royalty to the patent owners. Biopiracy has thus been a menacing 

crime against the biological resources of the world. 

 
6. BIOPIRACY IS VANISHING THE TRADITIONAL KNOWLEDGE: 

The latest technological advancement in biotechnology has raised a question in relation to the ineffectiveness 

of the present trends in the patenting system. The excessive biopiracy over biological resources has subjected the 

traditional knowledge of the biological resources to a stage of vanishment. The present patent laws suggest that a patent 

on biological material can only be considered if it follows the three basic criteria viz. the innovations should be novel, 

the innovations should have a specific process or procedure of production, and the innovations should have an industrial 

application. The biotechnological innovations based on biological resources should follow these criteria for obtaining 

the patent. Article 52.2 (a) of the European Patent Convention suggests that mere discovery cannot be considered for a 

patent (12). The patents should be an innovation that follows the innovation criteria. 

From the above statements, it can be concluded that the patents based on traditional knowledge are not legal as 

they are just discoveries rather an innovation. In fact, most of the biotechnological corporations who file patents for 

biological material often imitate the original products being isolated from the biological resources which have been in 

use by the indigenous communities for decades. This is a mere theft of nature by giant biotechnological corporations. 

 
7. BIOPIRACY IS LEADING TO SOCIO-ECONOMIC AND ENVIRONMENTAL LOSS: 

The commercialization of biological resources has an adverse effect on the environment. The indigenous people 

have been practicing their age old methods in their daily routine. In addition to this indigenous communities have been 

using their traditional old medicinal system for treating different diseases. During this long run of advancement, the 

indigenous people have not changed their methods of living and have effectively used their own knowledge for survival 

in their native places. Upon providing the knowledge of modern technology to the indigenous communities, it has only 

perished their indigenous knowledge and their biological resources. For example knowledge of advance agricultural 

techniques which includes modern tools and chemicals for raised crop production. The maximum utilization of these 

advanced tools and chemicals has actually depleted soil fertility and the environment. Moreover, the present generations 

have been made isolated from the traditional knowledge that was available to them from their forefathers. Most of the 

indigenous people or communities are completely dependent on the biological resources, for their survival like crop 

rotation practices and the use of different patterns of farming according to the type of land for cultivation. The whole 

scenario of their lifestyle has been changed due to the excessive exploitation of their biological resources or their 

traditional knowledge. 

The indigenous communities have also been using biological resources and their traditional knowledge for 

generating income for their livelihood. The unauthorized accessing of their biological resources has not only persuaded 

the employment issues but also socio-economic loss and loss to the environment. 

 
8. LEADING CASES OF BIOPIRACY: 

 
8.1 The Neem biopiracy case: 

The Neem tree possesses many properties that have been an indigenous knowledge of the Indian people for 

decades. The Neem tree seeds exhibit antifungal properties. The indigenous people of India have been using this for 

protecting their crops. An American corporation viz. W.R. Grace was granted a patent as EPO patent no. 436257 for 

producing an antifungal product by using the Neem tree seeds (6). Upon recognizing this patent being granted, some of 

the European organizations and a famous Indian environmental activist V. Shiva laid an objection against this in the 

European patent office. They challenged this objection on the basis of lack of nobleness and innovative process. It was 

also laid down that, the utilization of Neem tree parts in India is evident from centuries for producing medicines for skin 

infections, insect-killing, manufacturing soaps, and different cosmetic preparations. These pieces of evidence were 

exclusively studied by the Patent Office of Europe and finally, the patent that was granted on the Neem was revoked. 
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8.2 The Basmati rice biopiracy case:  

The different varieties of rice have been cultivated in India for several decades. Rice has also been produced or 

cultivated in large regions, throughout the Asian subcontinent. In the year 1994, an American corporation viz. Rice Tec 

Inc. was granted a patent on basmati rice through a U.S. patent no. 5663484 (43). Around about 20 different patent 

claims on basmati rice were granted. This resulted in a monopoly on rice cultivation, harvesting, planting and also 

cooking. It was depicted by Rice Tec. Inc. that it has invented the basmati rice. Moreover, they named it as Texmati 

rice. The corporation also claimed that it has innovated new varieties of basmati rice. The Indian government protested 

against this grant of patent and this resulted in the rejection of patent granted to Rice Tech. Inc. This was another great 

victory of India over biopiracy. 

 

8.3 The Nap Hal biopiracy case: 

The wheat crop is a useful crop being cultivated and consumed in India for centuries. A specific variety of 

Indian Wheat viz. Nap Hal was granted patent as Galatea wheat variety with patent no. EP 0445929 B1 to an American 

multinational corporation, Monsanto (30). The corporation by just transferring genes from the Indian Nap Hal wheat 

variety produced Galatea wheat. The patent was objected by three organizations viz. Bharatiya Krishak Samaj, 

Greenpeace, and Navdanya. However, after these objections in the Patent Office of Europe based in Munich, the patent 

granted to the wheat variety was revoked. This was a yet another major success for India in protecting its traditional 

knowledge of its agricultural resources. 

 

8.4 The Atta biopiracy case: 

In the year 2000 Conagra, a company based in Nebraska, United States was granted a patent for a process of 

producing Atta or wheat flour  with a U.S. patent no 6,098,905 (25). The process suggested by the company for 

producing Atta has been a common process of processing Atta or wheat flour throughout various Asian countries, 

including India. Thus patents could not be granted as it is an indigenous knowledge of indigenous people of Asian 

countries that they have been implementing for the past several years. The revoking of this patent was also initiated by 

India but the cost of this procedure is a major hindrance in this fight against this biopiracy. 

 

8.5 The Melon biopiracy case: 

In the year 2011, a United States-based company Monsanto obtained a patent on melon with a patent no. EP 

1962 578 (19). The Indian melons are naturally resistant against specific viruses like the CYSDV i.e. Cucurbit Yellow 

Stunting Disorder Virus. This virus has been ruining the melons in different parts of U.S.A. and in Europe. The 

Monsanto Company by crossing Indian melons varieties with those of the European varieties produced melons that were 

resistant against the CYSDV and patented them. However, the seeds of Indian melons that are resistant against this virus 

are registered in the International Bank of Seeds with a registration no. PI 313970. This patent promoted restrictions on 

the cultivation of melon fruits. However, this patent was also objected and several protests have been made to revoke 

this patent by different organizations of India. 

 
8.6 The Maca biopiracy case: 

A company located in New Jersey viz. Pure World Botanicals was granted a patent with U.S. patent no. 

6,267,995 for an extract obtained from Maca that was commercially marketed as MacaPure in the year 2001 (54). The 

Peruvian people have been growing Maca and using it for various medicinal purposes. The Maca properties are the 

traditional knowledge of the native people of Peru and they are the original owners of this biological resource and its 

traditional knowledge. However, even after several initiatives by the indigenous communities of Peru and the Peruvian 

government, the patent was not revoked. The biopiracy of Maca extract by the Pure World Botanical is a challenge for 

the native people of Peru. 

 

8.7 The Sacha Inchi biopiracy case: 

Almost 60 % of the territory of Peru is surrounded by the Amazon rainforests. Sacha Inchi, is originally 

cultivated in the Amazon Rainforests by the native people of this region. The indigenous communities of Peru have 

been cultivating Sacha Inchi and using it for various foods and cosmetic purposes. A French company, Greentech Inc. 

in the year 2006, obtained a European patent no. 05802707.9 for an extract obtained from Sacha Inchi for producing a 

cosmetic bioproduct (51). However, after objections laid down by the Peruvian government, the patent was rejected in 

the year 2009.  

 
8.8 The Turmeric biopiracy case: 

In the year 1995, in U.S.A. a patent, U.S. patent no. 5401504 was issued on turmeric to the medical center of 

Mississippi University by considering its properties of healing of wounds (15). Against this patent an Indian 

https://www.countercurrents.org/
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organization, Council of Scientific and Industrial Research, provided documentary evidence that proved that the use of 

turmeric in India dates back to ancient times in foods, and indifferent local systems of medicine. The evidence was 

considered by the United States Patent and Trademark Office and the patent on turmeric was rejected. 

 
9. LEGAL TOOLS AGAINST BIOPIRACY: 

Biopiracy has been a complex subject that is linked to various fields of law. These laws include laws on 

environment and intellectual property rights. However, laws have been established both at the global and national levels 

but they have not been effective in controlling biopiracy thoroughly. Some of the significant laws against biopiracy are 

described as under 

 
9.1 The International Legislations on Biopiracy: 

 
9.1.1 TRIPS agreement: 

It was in the year 1994 in which at the concluding time of the Uruguay session of the World Trade Organization, 

the trips agreement was the matter of the debate (55). In this debate, it was suggested that the patents are essential for 

new innovations that have an industrial application. It was also suggested that the biotechnology industry spends huge 

amounts of money on research; therefore patents in the biotechnology sector must be encouraged. Article 27.3 (b) of 

TRIPS agreement allow the party nations to eliminate the following materials from patenting (39): 

 Living organisms like animals and plants except for microorganisms under certain conditions. 

 Significant biological procedures used for producing novel animals or plants other than non-biological and 

microbiological methods. 

It is also mentioned in the agreement that the member nations shall promote the protection of different varieties of 

plants, by patenting or by establishing a sui generis system. The TRIPS agreement had a perspective of the protection 

of biological resources and its traditional knowledge. But still, the backwardness of the developing and underdeveloped 

nations had resulted in enormous biopiracy. The main reason is the ignorance of the local governments to protect their 

biological resources and their traditional knowledge. Another important aspect is the lack of awareness of the indigenous 

people or communities about their traditional knowledge. It is because of this reason that even after formulating the 

TRIPS agreement the biopirates are actively performing biopiracy throughout the globe. 

 
9.1.2 Convention on Biological Diversity: 

In the year 1992, an important agreement was signed by various global nations in the Earth Summit. This agreement 

is known as the Convention on Biological Diversity or CBD (28). The CBD has basically three major aspects: 

 To protect the biological resources and its diversity. 

 The reasonable  use of the biological resources and its components 

 Upon usage of biological resources, the sharing of its benefits should be equitable and fair with respect to the 

actual owners of the biological resources. 

Though effective and clear indications have been illustrated in the CBD to protect the biological resources, still the 

global scenario of the utilization of biological resources is alarming. 

 

9.1.3 The Doctrine of Common Heritage of Mankind: 

An important global undertaking on the genetic resources of plants and agriculture and food follows the 

principle of the doctrine of the common global heritage of mankind (7). This undertaking is governed by the FAO of 

the United Nations. Article 1.1 of this undertaking particularly mentions this that all the biological resource are the 

common global heritage of mankind and neither can be restricted from using this heritage. Exploiting this principle of 

common global heritage of mankind various global corporations have been exploring the biological resources 

throughout the globe. This further led to the biopiracy of biological resources. However, this conception was discarded 

with the endorsement of CBD. 

 
9.1.4 The Nagoya Protocol: 

After the confirmation of the Nagoya protocol in the year 2010, the Access and Benefits Sharing (ABS) protocol 

in relation to the CBD came into action (34). The protocol suggests to effectively promote fair and equal sharing of 

benefits for the exploitation of the biological resources and its components. However, the global nations should be active 

enough to ensure that they obtain their share of benefits that have been generated from the utilization of their biological 

resources and their important constituents. Lack of activity and ignorance towards their biological resources, the 

developed and underdeveloped nations are lacking of benefit sharing for the usage of their biological resources. 

 

https://www.wto.org/
https://www.cbd.int/
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9.1.5 The Cartagena Protocol: 

In the year 2003, on 11 September a significant global agreement dealing with LMOs (Living Modified 

Organisms) was enforced (24). The basic principle of this agreement was concerned with transportation, careful 

manipulation, and utilization of LMOs. The protocol of Cartagena is actually concerned with the CBD. Moreover, this 

protocol contains the reference of the Principle 15 mentioned in the Rio Declaration on Environment and Development 

dealing with precautions required to be undertaken by the global nations according to the facilities available within its 

jurisdiction, while exploration of biological resources (36).  

The above studies reveal that both the developing and underdeveloped nations have not been quite successful 

in controlling the exploitation of their biological resources.  

 

9.2 The National Legislations of India on Biopiracy: 

 

9.2.1 The Patent Act of 1970: 

Section 3 mentioned in the Patent Act of India 1970 depicts that neither any plant or any animal or any of its 

parts or its traditional knowledge is patentable (20). It states that these components of the biological resources are not 

an innovation, therefore any person claiming such a patent shall be prohibited from granting a patent. This shall ensure 

to protect the biological resources and its traditional knowledge. In the years 2002 and 2005, the act was amended which 

was added with the requirement of necessary disclosure of reservoir and region of the biological material from which it 

has been isolated. In case a patent is obtained without any proper disclosure then the patent can be subjected for 

revocation. 

 
9.2.2 The Protection of Plant Varieties and Farmers Rights Act of 2001: 

This act was basically framed for protecting the traditional knowledge of tribal and rural people or communities 

(16). The act suggests sharing benefit with the farmers if their traditional knowledge is been used or patented. The act 

established a fund called the National Gene Fund (9). This fund promotes the protection of agricultural biological 

resources that includes different plant varieties and the privileged rights of farmers. 

 
9.2.3 The Biological Diversity Act of 2002: 

This act mainly concerns with the protection of biological reservoirs and its benefit sharing (22). The act also 

mentions the transfer of the biological materials. This act was enforced keeping into consideration that India has signed 

the agreement of the Convention on Biological Diversity. After the long passage of time and enforcement of this act, 

recently PBRs i.e. People's Biodiversity Registers has been prepared to locate the original region of the biological 

resources that contain different living organisms and its traditional knowledge (5). In 15 states PBRs have been enforced 

but hardly 3 % of the local authorities of the states have been successful in preparing them, as recorded up to the year 

2018.  The NBA or National Biodiversity Authority has been formed through this act. The headquarters of this 

organization is situated in Chennai (18). In response to this State Biodiversity Boards or SBBs have also been established 

in different states in the country. Further Committees on Biodiversity Management referred to as BMCs are required to 

be framed at the local level. The awareness towards biological resources by the government has encouraged us to 

celebrate International Day of Biodiversity on 22 May of every year (29). However, the year 2010, was regarded as the 

International Year of Biodiversity (33). The biodiversity experts suggest India is losing around about Rs 30000 crores 

due to improper implementation of the Biodiversity Act of 2002 (35). 

 
9.2.4 The Geographical Indications of Goods (Registration and Protection) Act, 2003: 

 This legislation commenced in the year 2003 on 15th September (21). In this act, it is stated to protect the 

different geographical indications of the nation. According to this act, a product is registered by recognizing the 

geographical region where it is traditionally available. In other words, a product name is tagged with the name of the 

region of its origin. For e.g. Darjeeling tea that is a GI tag product of India (49). Other GI tagged products include 

Malabar pepper, Bangalore Blue Grapes etc (32). As of now till August 2018 about 344 products have been tagged as 

GI products (27). This act has protected the biological resources, its geographical regions and its traditional knowledge. 
 

9.2.5 Traditional knowledge digital library database, 2001: 

India is very rich in traditional or indigenous knowledge of herbal medicines. The ancient systems of medicine 

like Ayurveda, Unani, Siddha play a significant role in the treatment of people of India even in this modern era (50). 

But due to negligence in past India has not given proper attention to its traditional knowledge of its medicinal systems. 

But after facing biopiracy in the form of patents being granted to several of its traditional medicines, the Indian 

Government has realized to protect its traditional knowledge of traditional medicines. Thus for this purpose, a digital 

library database on traditional knowledge also called as TKDL was established in the year 2001(52). This contained 

https://www.un.org/
http://www.mondaq.com/
http://nbaindia.org/
http://www.mondaq.com/
file:///C:/Users/HP/Downloads/29
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various medicinal compositions of different herbal medicines being used in India from ancient times. The Government 

of India has collected a huge account of data from different ancient books of ancient medicinal systems to generate such 

a vast database. It was on this database the Indian Government was successful in revoking the patents granted for 

turmeric and Neem. 

 
10. CONCLUSION AND SUGGESTIONS: 

From the above evidences and legislations being studied in this investigation it is clear that biopiracy has played 

a notable role in the depletion of biological resources and its traditional knowledge. In an earlier study carried out by 

Yousufi with respect to biotechnological inventions and patent laws it was concluded that the developed nations have 

highly exploited the patent laws according to their requirements for patenting various biotechnology inventions (59). In 

a study conducted by Yousufi to investigate whether patent laws are acting as a boon or curse against biopiracy (60), it 

was concluded that patent laws were more favourable to developed nations in comparison to the developing and 

underdeveloped nations. In another investigation by Yousufi on microorganisms and patent laws, it was depicted that 

there are no specific laws for patenting of microorganisms due to unclear legislations on patenting of microorganisms 

(58). Due to the competition for the patenting of biological material in the world, the biological resources are at a greater 

brink of being exploited. It should be considered that neither the international nor the national legislations have been 

effective in controlling the biopiracy of biological resources, although various legislations have been established at times 

both at the international and national levels. The present situation also depicts that an early action with combined efforts 

of the global nations is mandatory for sheltering the global biological resources. In this investigation, it is also concluded 

that developed nations have exploited the biological resources not only in their own territory but also in the territory of 

other global nations. The developing and underdeveloped nations are the most preferred sites for biopiracy by the 

biopirates. It is suggested through this investigations that the governments of both developing and underdeveloped 

nations must promote awareness in their own nations, among their indigenous people or communities for their biological 

resources. Further, it is recommended to control biopiracy of biological resources of developing and underdeveloped 

nations because once the biopirates patent their biological material it is not only very costly to revoke the patents but 

also time-consuming for these nations. This study further concludes that the developing nations and underdeveloped 

nations due to lack of financial assistance and lack of awareness among the indigenous people have been at back foot to 

protect their own biological resources and their traditional knowledge. It is therefore suggested that a Global Watchdog 

Antibiopiracy System should be established to control depletion of biological resources and its traditional knowledge. 
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