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The term bio-piracy refers to the marketable 
expansion of naturally occurring biological 
materials, by a technologically superior country 
or organization without providing a fair 
compensation to the community or land in 
whose country the resources were initially 
discovered. Traditional knowledge (TK) is a 
knowledge system evolved/followed by 

indigenous communities that may regularly relate to their immediate 
natural environment and is patentable.

The traditional system of medicines sector is globally confronted with 
challenges of identification, homogeneous quality standard, substantiation 
based research, safety and efficiency, rational exploitation, herbal and drug 
interactions, insufficient consideration of socio-cultural framework of their 
application and usage, assuring sustainable natural resource use, & 
protection of intellectual property rights of knowledge holders. 

This paper discusses the two important cases of Neem and turmeric for 
which patent was granted and later revoked by the patenting organisation 
when the proof for indigenous uses were produced.

What is Intellectual Property Rights (IPR)?
The WIPO (World Intellectual Property Organization) defines Intellectual 
Property (IP) as the creations of the mind like inventions; literary and 
artistic works; and symbols, names and images used in commerce. 

Intellectual property s divided into two categories: Industrial Property 
(patents for inventions, trademarks, industrial designs and geographical 
indications) and Copyright (such as novels, poems and plays; films, music, 
artistic works like drawings, paintings, photographs and sculptures and 
architectural designs). (Source: WIPO)

Definition of Bio-piracy
The term “Bio piracy” is used in reference to Intellectual P roperty Rights 
that justify the exclusive rights and command on genetic resources and 
biological products, traditional knowledge and processes that are in use 
for more than centuries in non-industrialized culture. Thus, its is a 
situation where indigenous information of nature, originating with native 
community, is utilized by others for revenue, without authorization from 
and with little or no compensation or credit to the indigenous people.

What is Traditional Knowledge (TK)?
Traditional knowledge (TK) is a knowledge system evolved/followed by 
indigenous communities that may regularly relate to their immediate 
natural environment like:

v Agriculture facts, scientific familiarity, technical understanding, 
ecological information, medicinal data

v “Expressions of folklore” in the form of music, dance, song, handicraft 

v Designs, stories, art work, biodiversity preservation, food practices

v Literary works based on their Tradition

v Tradition based innovations

v Awareness of natural healing processes

Why Traditional System of Medicines needs protection?
An issue of probable vast significance is the issue related to the intellectual 
property rights of herbal and medicinal plants. Many multinational companies 
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have by now patented more than half of the identified plant species which are 
found in the areas of richest biodiversities of the world. This actually leads to 
loss of agricultural biodiversity, loss of cultivator's livelihoods, and ultimately 
the loss of seed-banks. (Hussain and Malik, 2006.)

The exploitation of genetic resources and indigenous communities 
traditional knowledge by the developed countries in the name of patents on 
the inventions derived from those genetic resources is actually bio-piracy.

It has been now understood that the use of folklore ideas and facts of 
customary healers is a considered as short cut to the isolation and 
discovery of pharmacologically active compound (Holland, 1994). 
However, the main aim of intellectual property right should be to protect 
the ethnic and customary knowledge so that it can used to control the Bio-
piracy all over the world (Jayaraman, 1996).

International Initiatives for Protection of Traditional Knowledge
There are two primary contents that facilitate to guard community and 
biodiversity from bio-piracy: The convention on Biological Diversity that 
resulted from 1992 Rio earth Summit and the Nagoya Protocol agreed in 
Japan in 2010.

The Convention on Biological diversity intends to lay down international 
guidelines in order to avoid raiding of Biological diversity in high – 
biodiversity areas. On the other hand the Nagoya Protocol, which was 
endorsed in 2010, specifies the means by which the CBD can be applied. 
The key concern is of Access and benefit sharing (ABS). The aim is to 
improved controlled access to genetic resources. 

Some examples of Bio-piracy
The simplest example of Bio-piracy could be “The utilization of 
indigenous knowledge of medicinal plants for patenting by medical 
companies without recognizing the fact that the knowledge is not new, or 
invented by the patentee, and thereby the piracy deprives the indigenous 
community to the rights to commercial exploitation of the technology that 
they themselves had developed”. The following two cases highlight the 
problems faced by the indigenous groups working in India when the 
patent was granted somewhere else: Case 1: The patent for Neem 
(Azadirachta indica A. Juss.)The Neem tree is a hardy, quick growing, 
drought tolerant ever-green native of India, Myanmar, Bangladesh, and 
Pakistan. It has been well-documented in Indian literature that all tree-
parts have medicinal properties. It is very well known to possess 
antifungal, antibacterial, and sedative properties. It is also supposed to be 
effective in cure of diabetes, infertility, and parasitic infections. It is a 
major constituent of customary Hindu Medicine (Ayurveda), and is 
regularly prescribed for skin-related conditions. In 1995, the US 
Department of Agriculture and a Pharmaceutical Research corporation 
received a patent on a method to extract an antifungal agent from the Neem 
tree. The patent was ultimately reversed in 2005 after the Indian 
Government commenced legal action in response to public protest. 

Treatment and vaccines
There is no specific treatment approved for the Ebola virus disease so far; 
however, supportive oral or intravenous fluids and treatment improve 
survival. Treatments for the Ebola virus disease are being evaluated, but 
there are no vaccines available yet. Favipiravir (also known as T-705 or 
Avigan) and Brineidofovir (CMX001) are antiviral drugs currently being 
used for the treatment of Ebola virus disease. Zmapp is an antibody 
vaccine comprising three chimeric monoclonal antibodies and is under 
development. Although some individuals have recovered, the outcome is 
not considered statistically significant.

Prevention and control
As there is no satisfactory cure for Ebola virus disease and treatments are 
still being evaluated. So there is a great need to do the following measures 
to prevent the infection of Ebola virus:

• Surveillance and contact tracing

• Safe burial or cremation of the dead

• Raising awareness among people about the risk factors for Ebola 

Case 1: The patent for Neem Turmeric (Curcuma longa Linn.)
The rhizomes of turmeric are commonly used as a spice for 
flavoring/coloring Indian cooking. As a medicine, it has been used for 
centuries to heal wounds and rash owning to this fact it is a useful 
component in medicines, cosmetics and dyes. In 1995, two emigrant 
Indians at the University of Mississippi Medical Centre were approved a 
US patent on application of turmeric in wound curing. The Council of 
Scientific & Industrial Research (CSIR), India, New Delhi confronted the 
patent on the basis of existing of prior art. Their claim was supported by 
documentary facts of traditional knowledge, including very old Sanskrit 
text and a paper published in 1953 in a Journal. Subsequently, US PTO 
upheld the CSIR objections and cancelled the patent. The US Patent Office 
revoked this patent in 1997, after ascertaining that there was no novelty; 
the findings by innovators having been known in India for centuries. 

Conclusions
The collection of medicinal plants from wild populations can give rise to 
additional concerns related to global, regional and/or local over-
harvesting, and protection of endangered species. The impact of 
cultivation and collection on the environment and ecological processes, 
and the welfare of local communities should be considered. All 
intellectual property rights with regard to source materials must be 
respected. WHO has cooperated with other United Nations specialized 
agencies and international organizations in dealing with the above-
mentioned issues. Such cooperation will be further strengthened through 
the development and the updating of relevant technical guidelines in these 
areas. Safety and quality assurance measures are needed to overcome 
these problems and to ensure a steady, affordable and sustainable supply 
of medicinal plant materials of good quality.

The Trade Related Intellectual Property Rights (TRIPS) agreement does not 
effectively protect against such exploitation of indigenous wealth of the 
country in a distant country. Thus it becomes a critical issue for the 
developing country wherever a large population depends greatly on the 
Traditional Systems of Medicine. Certification, national legislation and 
mutual contracts are some of the safeguards. But, collection, compilation 
for records of traditional knowledge and products and their wide 
publication can be an effective way to stop their exploitation by not 
allowing their patents for not having satisfied the patentability criterion.
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infection

• Use of protective gloves and clothing for safety while handling the 
animals

• Avoiding direct contact with any kind of bodily fluids such as saliva, 
vomit, urine, blood, semen, sweat, etc., of Ebola infected people and 
notifying health officials if there is direct contact

• Washing hands with proper disinfectants after visiting patients I  
hospital

• Isolating the sick from healthy persons

• Avoid contact with bats or other nonhuman primates and raw meats 
from these animals
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�s�c�i�e�n�c�e� �s�e�c�t�i�o�n� �d�i�s�p�l�a�y�s� �t�h�e� �e�n�o�r�m�o�u�s� �b�i�o�d�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �I�n�d�i�a�n� 
�s�u�b�c�o�n�t�i�n�e�n�t�,� �r�i�c�h� �g�e�o�l�o�g�i�c�a�l�,� �p�a�l�e�o�n�t�o�l�o�g�i�c�a�l�,� �z�o�o�l�o�g�i�c�a�l� �a�n�d� �b�o�t�a�n�i�c�a�l� 
�s�p�e�c�i�m�e�n�s�.� �T�h�e� �n�u�m�e�r�o�u�s� �a�n�t�i�q�u�e�s� �o�f� �t�h�e� �M�o�h�e�n�j�o�d�a�r�o� �a�n�d� �H�a�r�a�p�p�a�n� 
�c�i�v�i�l�i�z�a�t�i�o�n�s� �(�n�o�w� �m�o�s�t�l�y� �l�o�c�a�t�e�d� �i�n� �m�o�d�e�r�n� �d�a�y� �P�a�k�i�s�t�a�n�)� �p�r�o�u�d�l�y� �p�o�r�t�r�a�y�s� 
�t�h�e� �d�a�w�n� �o�f� �c�i�v�i�l�i�z�a�t�i�o�n� �i�n� �t�h�e� �I�n�d�i�a�n� �s�u�b�c�o�n�t�i�n�e�n�t�.

�C�u�r�r�e�n�t�l�y�,� �t�h�e� �c�u�l�t�u�r�a�l� �d�i�v�i�s�i�o�n� �o�f� �t�h�e� �m�u�s�e�u�m� �c�o�n�s�i�s�t�s� �o�f� �t�h�r�e�e� �s�e�c�t�i�o�n�s�-
�A�r�c�h�e�o�l�o�g�y�,� �A�r�t�s� �a�n�d� �t�h�e� �A�n�t�h�r�o�p�o�l�o�g�y� �s�e�c�t�i�o�n�s�;� �w�h�i�l�e� �t�h�e� �s�c�i�e�n�t�i�f�i�c� 
�d�i�v�i�s�i�o�n� �c�o�n�s�i�s�t�s� �o�f� �t�h�r�e�e� �a�d�d�i�t�i�o�n�a�l� �s�e�c�t�i�o�n�s�,� �n�a�m�e�l�y� �t�h�e� �Z�o�o�l�o�g�y�,� �B�o�t�a�n�y� 
�a�n�d� �G�e�o�l�o�g�y� �s�e�c�t�i�o�n�s�.� �T�h�e� �g�e�o�l�o�g�i�c�a�l� �s�e�c�t�i�o�n� �i�s� �o�n�e� �o�f� �t�h�e� �l�a�r�g�e�s�t� �f�r�o�m� �t�h�e� 
�c�o�n�t�i�n�e�n�t� �o�f� �A�s�i�a� �a�n�d� �a�m�o�n�g� �t�h�e� �p�r�e�m�i�e�r� �c�o�l�l�e�c�t�i�o�n�s� �i�n� �t�h�e� �w�o�r�l�d�.� �I�t� �i�s� �a�l�s�o� 
�o�n�e� �o�f� �t�h�e� �b�e�s�t� �a�n�d� �r�i�c�h�e�s�t� �c�o�l�l�e�c�t�i�o�n�s� �o�f� �n�a�t�u�r�a�l� �a�n�d� �g�e�o�l�o�g�i�c�a�l� �r�e�s�o�u�r�c�e�s� 
�f�r�o�m� �t�h�e� �I�n�d�i�a�n� �s�u�b�c�o�n�t�i�n�e�n�t� �i�n� �t�h�e� �w�h�o�l�e� �w�o�r�l�d�.� �T�h�e� �A�r�c�h�e�o�l�o�g�y� �s�e�c�t�i�o�n� �i�s� 
�r�e�p�r�e�s�e�n�t�e�d� �b�y� �n�i�n�e� �g�a�l�l�e�r�i�e�s�:� �P�r�e� �&� �P�r�o�t�o� �H�i�s�t�o�r�y�,� �M�a�i�n� �E�n�t�r�a�n�c�e�,� �B�h�a�r�h�u�t�,� 
�G�a�n�d�h�a�r�a�,� �L�o�n�g� �A�r�c�h�a�e�o�l�o�g�y�,� �B�r�o�n�z�e�,� �C�o�i�n�,� �M�i�n�o�r� �A�r�t� �&� �E�g�y�p�t�i�a�n�.� �T�h�e� �A�r�t� 
�e�x�h�i�b�i�t�s� �a�r�e� �d�i�s�p�l�a�y�e�d� �i�n� �f�o�u�r� �s�p�e�c�t�a�c�u�l�a�r� �g�a�l�l�e�r�i�e�s�:� �M�u�g�h�a�l� �&� �B�e�n�g�a�l� 
�p�a�i�n�t�i�n�g�,� �D�e�c�o�r�a�t�i�v�e� �a�r�t� �&� �t�e�x�t�i�l�e� �a�n�d� �t�h�e� �f�a�m�o�u�s� �S�o�u�t�h� �E�a�s�t� �A�s�i�a�n� �G�a�l�l�e�r�y�.� 

�T�h�e� �A�n�t�h�r�o�p�o�l�o�g�y� �s�e�c�t�i�o�n� �h�a�s� �f�o�u�r� �s�e�p�a�r�a�t�e� �d�i�s�p�l�a�y�s�,� �n�a�m�e�l�y�,� �P�a�l�a�e�o�-
�A�n�t�h�r�o�p�o�l�o�g�y�,� �C�u�l�t�u�r�a�l� �A�n�t�h�r�o�p�o�l�o�g�y�,� �M�a�s�k� �a�n�d� �t�h�e� �M�u�s�i�c�a�l� �i�n�s�t�r�u�m�e�n�t� 
�g�a�l�l�e�r�y�.� �T�h�e� �r�a�r�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �t�h�e� �G�e�o�l�o�g�i�c�a�l� �s�e�c�t�i�o�n� �i�s� �p�o�r�t�r�a�y�e�d� �i�n� �f�o�u�r� 
�s�e�p�a�r�a�t�e� �g�a�l�l�e�r�i�e�s�:� �S�i�w�a�l�i�k� �&� �I�n�v�e�r�t�e�b�r�a�t�e� �f�o�s�s�i�l� �g�a�l�l�e�r�i�e�s�,� �R�o�c�k� �&� �M�i�n�e�r�a�l� 
�g�a�l�l�e�y� �a�n�d� �E�a�r�t�h� �&� �M�e�t�e�o�r�i�t�e� �g�a�l�l�e�r�y� �a�n�d� �i�s� �m�a�i�n�t�a�i�n�e�d� �b�y� �t�h�e� �C�u�r�a�t�o�r�i�a�l� 
�D�i�v�i�s�i�o�n� �o�f� �t�h�e� �G�e�o�l�o�g�i�c�a�l� �S�u�r�v�e�y� �o�f� �I�n�d�i�a�.� �T�h�e� �Z�o�o�l�o�g�i�c�a�l� �s�e�c�t�i�o�n� �h�a�s� �i�t�s� 
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�e�x�t�e�n�s�i�v�e� �e�x�h�i�b�i�t�s� �d�i�s�t�r�i�b�u�t�e�d� �i�n� �s�i�x� �d�i�s�t�i�n�c�t� �g�a�l�l�e�r�i�e�s� �(�I�n�s�e�c�t�,� �F�i�s�h�,� 
�A�m�p�h�i�b�i�a�-�R�e�p�t�i�l�e�,� �B�i�r�d�,� �M�a�m�m�a�l� �&� �E�c�o�l�o�g�y�)�.� �T�h�e� �a�n�t�h�r�o�p�o�l�o�g�y� �a�n�d� 
�z�o�o�l�o�g�y� �s�e�c�t�i�o�n�s� �h�o�u�s�e� �s�e�v�e�r�a�l� �b�e�a�u�t�i�f�u�l� �l�i�f�e�-�s�i�z�e� �h�u�m�a�n� �m�o�d�e�l�s� �a�n�d� 
�t�a�x�i�d�e�r�m�y� �a�n�i�m�a�l� �d�i�s�p�l�a�y�s� �o�f� �d�i�f�f�e�r�e�n�t� �e�t�h�n�i�c� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� �a�n�i�m�a�l�s� 
�f�r�o�m� �t�h�e� �I�n�d�i�a�n� �s�u�b�c�o�n�t�i�n�e�n�t� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �B�o�t�a�n�i�c�a�l� �s�e�c�t�i�o�n�s� �h�a�s� �t�h�e� 
�e�x�h�i�b�i�t�s� �d�i�s�p�l�a�y�e�d� �i�n� �8� �b�a�y�s� �u�n�d�e�r� �d�i�f�f�e�r�e�n�t� �s�e�c�t�i�o�n�s� �s�u�c�h� �a�s� �I�n�d�i�a�n� �t�i�m�b�e�r�s�,� 
�f�o�o�d� �p�r�o�d�u�c�t�s�,� �m�e�d�i�c�i�n�a�l� �p�r�o�d�u�c�e�s�,� �v�e�g�e�t�a�b�l�e� �f�i�b�e�r�s�,� �o�i�l� �&� �o�i�l�s�e�e�d�s�,� �d�y�e�s� �&� 
�t�a�n�s�,� �a�n�d� �g�u�m�s� �&� �r�e�s�i�n�s�.� �T�h�i�s� �s�e�c�t�i�o�n� �i�s� �a�n� �u�n�i�q�u�e� �w�i�n�d�o�w� �t�o� �t�h�e� �w�i�d�e�l�y� 
�d�i�v�e�r�s�e�,� �b�o�t�h� �w�i�l�d� �a�n�d� �c�u�l�t�i�v�a�t�e�d� �s�p�e�c�i�e�s� �o�f� �p�l�a�n�t�s� �f�r�o�m� �t�h�e� �I�n�d�i�a�n� 
�s�u�b�c�o�n�t�i�n�e�n�t� �f�r�o�m� �s�o�c�i�o�-�e�c�o�n�o�m�i�c�,� �r�e�l�i�g�i�o�u�s�,� �c�u�l�t�u�r�a�l� �a�n�d� �c�o�m�m�e�r�c�i�a�l� 
�p�e�r�s�p�e�c�t�i�v�e�s�.� 

�T�h�e� �I�n�d�i�a�n� �m�u�s�e�u�m� �d�i�s�p�l�a�y�s� �t�h�e� �i�l�l�u�s�t�r�i�o�u�s� �h�i�s�t�o�r�y�,� �s�o�c�i�o�-�c�u�l�t�u�r�a�l� �t�r�a�d�i�t�i�o�n� 
�a�n�d� �h�e�r�i�t�a�g�e� �o�f� �I�n�d�i�a� �a�c�r�o�s�s� �d�i�f�f�e�r�e�n�t� �p�e�r�i�o�d�s� �i�n� �a�n� �e�l�e�g�a�n�t� �m�a�n�n�e�r�.� �I�t� �a�l�s�o� 
�p�o�r�t�r�a�y�s� �t�h�e� �r�i�c�h� �e�t�h�n�i�c�,� �b�i�o�l�o�g�i�c�a�l� �a�n�d� �g�e�o�l�o�g�i�c�a�l� �d�i�v�e�r�s�i�t�y� �o�f� �t�h�e� �I�n�d�i�a�n� 

�s�u�b�c�o�n�t�i�n�e�n�t� �t�h�r�o�u�g�h� �i�t�s� �s�p�e�c�t�a�c�u�l�a�r� �c�o�l�l�e�c�t�i�o�n�s� �a�n�d� �d�i�s�p�l�a�y�s�.� �T�h�e� �m�u�s�e�u�m� 
�r�e�c�e�n�t�l�y� �w�e�n�t� �t�h�r�o�u�g�h� �r�e�n�o�v�a�t�i�o�n�s�,� �f�a�c�e� �l�i�f�t� �a�n�d� �m�o�d�e�r�n�i�z�a�t�i�o�n� �t�o� �i�m�p�r�o�v�e� 
�t�h�e� �l�o�o�k� �o�f� �t�h�e� �b�u�i�l�d�i�n�g� �a�s� �w�e�l�l� �a�s� �t�h�e� �s�e�v�e�r�a�l� �d�i�s�p�l�a�y�s� �a�n�d� �g�a�l�l�e�r�i�e�s�.� 
�H�o�w�e�v�e�r�,� �c�o�m�p�a�r�e�d� �t�o� �o�t�h�e�r� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y� �f�a�m�o�u�s� �a�n�d� �h�i�s�t�o�r�i�c�a�l� 
�m�u�s�e�u�m�s� �a�c�r�o�s�s� �A�s�i�a�,� �E�u�r�o�p�e� �a�n�d� �N�o�r�t�h� �A�m�e�r�i�c�a� �o�r� �A�u�s�t�r�a�l�i�a�,� �t�h�e� �I�n�d�i�a�n� 
�m�u�s�e�u�m� �h�a�s� �b�e�e�n� �u�n�f�o�r�t�u�n�a�t�e�l�y� �f�a�r� �b�e�h�i�n�d�.� �T�h�e� �d�r�i�v�e� �f�o�r� �p�r�o�c�u�r�i�n�g� �n�e�w� 
�c�o�l�l�e�c�t�i�o�n�s� �a�n�d� �s�p�e�c�i�m�e�n�s� �h�a�s� �b�e�e�n� �e�x�t�r�e�m�e�l�y� �p�o�o�r� �a�n�d� �i�s� �l�a�r�g�e�l�y� 
�d�e�p�e�n�d�e�n�t� �o�n� �t�h�e� �r�e�l�a�t�e�d� �g�o�v�e�r�n�m�e�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �d�e�p�a�r�t�m�e�n�t�s� �o�n�l�y� 
�a�n�d� �o�n� �s�p�o�r�a�d�i�c� �p�e�r�s�o�n�a�l� �d�o�n�a�t�i�o�n�s�.� �I�n� �t�h�e� �p�o�s�t� �c�o�l�o�n�i�a�l� �I�n�d�i�a�,� �t�h�e� �m�u�s�e�u�m� 
�h�a�s� �f�a�i�l�e�d� �t�o� �c�a�p�t�u�r�e� �t�h�e� �w�i�d�e� �d�i�v�e�r�s�i�t�y� �o�f� �a�r�t� �a�n�d� �s�c�u�l�p�t�o�r� �f�r�o�m� �t�h�e� 
�s�u�b�c�o�n�t�i�n�e�n�t� �a�n�d� �t�o� �e�n�r�i�c�h� �i�t�s� �c�o�l�l�e�c�t�i�o�n� �a�n�d� �t�r�e�a�s�u�r�e�s�.� �S�e�v�e�r�a�l� �f�a�c�t�o�r�s� �h�a�v�e� 
�c�o�n�t�r�i�b�u�t�e�d� �t�o� �t�h�i�s� �p�r�o�c�e�s�s� �o�f� �d�e�c�a�y� �o�v�e�r� �t�i�m�e� �i�n�c�l�u�d�i�n�g� �l�a�c�k� �o�f� �i�n�i�t�i�a�t�i�v�e�s�,� 
�p�o�o�r� �m�a�n�a�g�e�m�e�n�t�,� �l�a�c�k� �o�f� �a�d�e�q�u�a�t�e� �a�n�d� �l�i�b�e�r�a�l� �f�u�n�d�i�n�g� �a�n�d� �l�a�c�k� �o�f� �c�a�p�a�b�l�e� 
�a�n�d� �h�i�g�h�l�y� �m�o�t�i�v�a�t�e�d� �s�t�a�f�f� �a�n�d� �c�u�r�a�t�o�r�s�.� 

�T�h�e�r�e� �i�s� �d�e�a�r�t�h� �o�f� �h�i�g�h�l�y� �t�r�a�i�n�e�d� �a�n�d� �s�k�i�l�l�e�d� �w�o�r�k�e�r�s�,� �i�n�t�e�r�n�s� �a�n�d� 
�t�e�c�h�n�i�c�i�a�n�s� �f�o�r� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �d�i�s�p�l�a�y�s� �a�n�d� �g�a�l�l�e�r�i�e�s�.� �A�l�t�h�o�u�g�h� �s�o�m�e� 
�f�a�c�e� �l�i�f�t�i�n�g� �h�a�s� �b�e�e�n� �d�o�n�e� �r�e�c�e�n�t�l�y�;� �h�o�w�e�v�e�r�,� �t�h�e� �d�i�s�p�l�a�y�s� �s�t�a�n�d�s� �f�a�r� �a�w�a�y� 
�f�o�r�m� �t�h�e� �d�i�s�p�l�a�y�s� �o�f� �o�t�h�e�r� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�n�d� �g�l�o�b�a�l�l�y� �r�e�p�u�t�e�d� �m�u�s�e�u�m�s�.� 
�T�h�e�r�e� �i�s� �s�t�r�o�n�g� �n�e�e�d� �f�o�r� �c�o�l�l�a�b�o�r�a�t�i�o�n�s� �i�n� �t�e�r�m�s� �o�f� �t�r�a�i�n�i�n�g�,� �e�x�t�e�r�n�a�l� 
�f�u�n�d�i�n�g�,� �s�p�e�c�i�m�e�n� �a�n�d� �s�o�c�i�o�-�c�u�l�t�u�r�a�l� �e�x�c�h�a�n�g�e�s� �w�i�t�h� �o�t�h�e�r� �m�u�s�e�u�m�s� �f�r�o�m� 
�d�e�v�e�l�o�p�e�d� �n�a�t�i�o�n�s� �t�o� �t�r�a�i�n� �t�h�e� �s�t�a�f�f� �f�o�r� �b�e�t�t�e�r� �m�a�i�n�t�e�n�a�n�c�e� �a�n�d� �i�m�p�r�o�v�i�n�g� 
�t�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �d�i�s�p�l�a�y�s� �a�n�d� �g�a�l�l�e�r�i�e�s�.� �M�u�s�e�u�m�s� �a�r�e� �n�o� �d�o�u�b�t� �a�n� 
�e�x�p�e�n�s�i�v�e� �f�i�n�a�n�c�i�a�l� �p�r�o�j�e�c�t�;� �h�o�w�e�v�e�r�,� �t�h�e�y� �d�i�s�p�l�a�y� �t�h�e� �r�i�c�h� �s�o�c�i�o�-�c�u�l�t�u�r�a�l� 
�h�i�s�t�o�r�y�,� �h�e�r�i�t�a�g�e� �a�n�d� �n�a�t�i�o�n�a�l� �t�r�e�a�s�u�r�e�s� �o�f� �a� �n�a�t�i�o�n�.� �A�s� �a� �r�e�s�u�l�t� �t�h�e� �f�u�n�d�i�n�g� 
�f�o�r� �t�h�e� �m�u�s�e�u�m� �n�e�e�d�s� �t�o� �i�n�c�r�e�a�s�e� �s�e�v�e�r�a�l� �f�o�l�d�s� �a�n�d� �a� �b�e�t�t�e�r� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� 
�m�a�n�a�g�e�m�e�n�t� �i�s� �l�o�n�g� �o�v�e�r�d�u�e�.� �T�h�e� �m�u�s�e�u�m� �i�s� �t�h�e� �r�e�f�l�e�c�t�i�o�n� �o�f� �t�h�e� �g�l�o�r�i�o�u�s� 
�p�a�s�t� �o�f� �t�h�e� �I�n�d�i�a�n� �s�u�b�c�o�n�t�i�n�e�n�t� �a�n�d� �i�t�s� �r�i�c�h� �n�a�t�i�o�n�a�l� �a�n�d� �n�a�t�u�r�a�l� �t�r�e�a�s�u�r�e�s�.� 
�H�e�n�c�e� �c�a�r�e� �m�u�s�t� �b�e� �t�a�k�e�n� �f�o�r� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �g�l�o�b�a�l� �p�r�o�f�i�l�e� �o�f� �t�h�e� �i�n�s�t�i�t�u�t�e� 
�a�n�d� �i�n�c�r�e�a�s�e� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �b�a�s�e� �o�f� �t�h�e� �h�i�s�t�o�r�i�c� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �i�t�e�m�s� �a�n�d� 
�d�i�s�p�l�a�y�s�.� �E�n�h�a�n�c�e�d� �f�u�n�d�i�n�g� �f�r�o�m� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �n�o�n�-�g�o�v�e�r�n�m�e�n�t� �a�n�d� 
�p�h�i�l�a�n�t�h�r�o�p�i�c� �s�o�u�r�c�e�s� �w�i�l�l� �b�e� �i�m�p�o�r�t�a�n�t� �f�o�r� �i�t�s� �l�o�n�g� �t�e�r�m� �s�u�s�t�e�n�a�n�c�e�.� 
�A�t�t�e�m�p�t�s� �s�h�o�u�l�d� �b�e� �m�a�d�e� �t�o� �p�r�o�c�u�r�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �h�e�r�i�t�a�g�e� �f�u�n�d�s� �a�n�d� 
�c�o�r�p�o�r�a�t�e� �s�p�o�n�s�o�r�s�h�i�p�s� �f�o�r� �f�i�n�a�n�c�i�a�l� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �o�f� �t�h�e� �m�u�s�e�u�m�.� �T�h�e� 
�m�u�s�e�u�m� �s�h�o�u�l�d� �a�l�s�o� �t�h�i�n�k� �i�n� �d�e�s�i�g�n�i�n�g� �w�o�r�k�s�h�o�p�s�,� �c�o�u�r�s�e�s� �a�n�d� �c�u�r�r�i�c�u�l�a� 
�f�o�r� �t�r�a�i�n�i�n�g� �t�e�c�h�n�i�c�i�a�n�s� �a�n�d� �i�n�t�e�r�n�s� �i�n� �d�i�f�f�e�r�e�n�t� �a�r�e�a�s� �o�f� �m�u�s�e�o�l�o�g�y� �i�n� 
�c�o�l�l�a�b�o�r�a�t�i�o�n� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �a�c�a�d�e�m�i�c� �i�n�s�t�i�t�u�t�e�s� �f�o�r� �a�d�d�i�t�i�o�n�a�l� �s�o�u�r�c�e�s� �o�f� 
�i�n�c�o�m�e� �o�v�e�r� �t�h�e� �s�a�l�e� �o�f� �t�i�c�k�e�t�s� �t�o� �v�i�s�i�t�o�r�s�.� �R�e�g�u�l�a�r� �l�e�c�t�u�r�e�s�,� �p�r�e�s�e�n�t�a�t�i�o�n�s� 
�a�n�d� �d�i�s�c�u�s�s�i�o�n� �b�y� �e�m�i�n�e�n�t� �p�e�r�s�o�n�a�l�i�t�i�e�s� �a�n�d� �e�x�p�e�r�t�s� �f�r�o�m� �d�i�f�f�e�r�e�n�t� �r�e�l�a�t�e�d� 
�s�c�i�e�n�t�i�f�i�c� �a�n�d� �c�u�l�t�u�r�a�l� �f�i�e�l�d�s� �w�i�l�l� �a�l�s�o� �h�e�l�p� �t�h�e� �i�n�s�t�i�t�u�t�e� �i�n� �a�t�t�r�a�c�t�i�n�g� 
�e�n�t�h�u�s�i�a�s�t�i�c� �v�i�s�i�t�o�r�s� �a�n�d� �p�u�b�l�i�c� �a�s� �w�e�l�l� �a�s� �s�e�r�i�o�u�s� �r�e�s�e�a�r�c�h�e�r�s� �i�n� �t�h�e� 
�a�c�t�i�v�i�t�i�e�s� �a�n�d� �o�f�f�e�r�i�n�g�s� �o�f� �t�h�e� �m�u�s�e�u�m�.� 

�P�h�o�t�o� �c�r�e�d�i�t�:� �M�s� �M�.� �D�a�s�u�p�t�a� �(�K�o�l�k�a�t�a�,� �I�n�d�i�a�)
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• Monitoring of health for 21 days after returning from an Ebola affected 
area

• Seeking medical care immediately after getting symptoms like Ebola 
fever

• Avoiding contact with virus contaminated objects like needles and 
syringes, etc.

STOP AIR POLLUTION?

Air Pollution Awareness

1. Older refrigerators may contain the now-heavily regulated 
refrigerant Freon. Don't dispose of an old fridge without learning 
how you can safely handle this controversial refrigerant.

3. Old aerosol cans may have air pollutants in them. Check with your 
local recycling center to learn how to safely dispose of old spray 
paint, canned air, hair spray, and other items.

Help to Prevent and Stop the Air Pollution in Delhi and other parts of India
Want to Control Air Pollution? Start at Home
Controlling air pollution isn't just about picking the best solution and doing 
nothing else. There are many little things people can do every day to reduce 
gasoline or electricity use, which reduces the need to consume more fossil 
fuels:

In order to better control air pollution, even the simple little things listed 
here can go a long way if enough people do them regularly.

It's easy to forget about the connection that ordinary household items and 
appliances have with air pollution, but it's very important to remember a 
few things when it comes to proper disposal of some things around the 
home:

There are many regulations governing the proper disposal or destruction of 
these items in some circumstances. Check with your local recycling center 
or other responsible agency to learn what the best method of disposal is for 
these potentially polluting products!

1. Microwave meals instead of cooking with a gas stove.
2. Hanging laundry up to dry instead of using a gas or electric dryer.
3. Avoid burning wood, leaves, trash, and charcoal during ozone action 

days.
4. Using public transportation for short local trips.
5. Raking leaves rather than using gas-powered leaf blowers.
6. Reducing dependence on central air conditioning with fans and open 

windows when possible.
7. Avoid running your car's engine during traffic jams and train 

crossings.

2. Most states have strict requirements regarding the disposal of tires 
and motor oil. Burning is usually not permitted except in cases where 
special permits are obtained.

4. Plastics emit Dioxin and poisonous gases when burned. If you are 
planning any kind of trash burn (with local permits in place, of 
course) keep any and all plastics out of the fire.

�F�r�o�m
�N�A�T�I�O�N�A�L� �E�N�V�I�R�O�N�M�E�N�T�A�L� �S�C�I�E�N�C�E� �A�C�A�D�E�M�Y
�2�0�6� �R�a�j� �T�o�w�e�r� �-�1�,� � �A�l�a�k�n�a�n�d�a� �C�o�m�m�u�n�i�t�y� �C�e�n�t�r�e�,� 
�N�e�w� �D�e�l�h�i� �-�1�1�0�0�1�9�.� � �P�h�.�:� �0�1�1�-�2�6�0�2� �3�6�1�4�,� 
�E�-�m�a�i�l�s�:� �n�e�s�a�p�u�b�l�i�c�a�t�i�o�n�s�@�g�m�a�i�l�.�c�o�m�;� �n�e�s�a�p�u�b�@�y�a�h�o�o�.�c�o�.�i�n
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�T�h�e�s�e� �J�O�U�R�N�A�L�S� �O�N� �D�I�F�F�E�R�E�N�T� �S�U�B�J�E�C�T�S� �a�r�e� 
�b�e�i�n�g� �p�u�b�l�i�s�h�e�d� �b�y� �t�h�i�s� �A�c�a�d�e�m�y�.� �S�e�n�d� �y�o�u�r� 
�m�a�n�u�s�c�r�i�p�t�s� �f�o�r� �p�e�e�r�-�r�e�v�i�e�w� �b�y� �e�-�m�a�i�l�.� �T�H�E� 
�A�U�T�H�O�R�S� �M�U�S�T� �M�E�N�T�I�O�N� �A�D�D�R�E�S�S�,� �C�o�n�t�a�c�t� 
�N�o�s�.� �a�n�d� �E�-�M�A�I�L� �I�D� �i�n� �t�h�e�i�r� �f�o�r�w�a�r�d�i�n�g� �l�e�t�t�e�r�.� �P�r�o�o�f� 
�w�i�l�l� �b�e� �s�e�n�t� �f�o�r� �c�o�r�r�e�c�t�i�o�n� �b�e�f�o�r�e� �p�u�b�l�i�s�h�i�n�g�.� �A� �p�l�e�d�g�e� 
�f�o�r� �o�r�i�g�i�n�a�l�i�t�y� �w�i�l�l� �b�e� �s�i�g�n�e�d� �b�y� �t�h�e� �a�u�t�h�o�r�s�.� �F�i�v�e� �s�e�t�s� �o�f� 
�r�e�p�r�i�n�t�s� �w�i�l�l� �b�e� �d�i�s�p�a�t�c�h�e�d� �w�i�t�h�i�n� �3�0� �d�a�y�s� �a�f�t�e�r� �t�h�e� 
�r�e�c�e�i�p�t� �o�f� �t�h�e� �P�R�O�C�E�S�S�I�N�G� �F�E�E�.� �a�l�o�n�g�w�i�t�h� �a� �p�r�e�s�s� �p�r�i�n�t� 
�s�o�f�t� �c�o�p�y� �o�f� �f�i�n�a�l� �v�e�r�s�i�o�n� �o�f� �m�a�n�u�s�c�r�i�p�t�.� �A�l�l� �r�e�m�i�t�t�a�n�c�e�s� 
�a�r�e� �t�o� �b�e� �s�e�n�t� �b�y� �a� �c�r�o�s�s�e�d� �B�a�n�k� �D�r�a�f�t� �i�n� �f�a�v�o�u�r� �o�f� 
�N�A�T�I�O�N�A�L� �E�N�V�I�R�O�N�M�E�N�T�A�L� �S�C�I�E�N�C�E� 
�A�C�A�D�E�M�Y� �p�a�y�a�b�l�e� �a�t� �N�E�W� �D�E�L�H�I�.

�F�o�r� �f�u�r�t�h�e�r� �d�e�t�a�i�l�s� �a�n�d� 
�N�O�T�E�S� �F�O�R� � �A�U�T�H�O�R�S�,� 
�p�l�e�a�s�e� �c�o�n�t�a�c�t� �A�c�a�d�e�m�y� �a�t� 

�n�e�s�a�p�u�b�l�i�c�a�t�i�o�n�s�@�g�m�a�i�l�.�c�o�m�;� �n�e�s�a�p�u�b�@�y�a�h�o�o�.�c�o�.�i�n� 
�i�n�f�o�n�e�s�a�8�8�@�g�m�a�i�l�.�c�o�m

�I�N�V�I�T�A�T�I�O�N� �O�F� �R�E�S�E�A�R�C�H� 
�A�R�T�I�C�L�E�S� �f�o�r� �t�h�e� �P�U�B�L�I�C�A�T�I�O�N� 
�i�n� �N�E�S�A� �J�o�u�r �n�a�l�s� �2 �0 �1 �5� �/� �2 �0 �1 �6
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�W�E�L�C�O�M�E� �N�E�W� �L�I�F�E� �M�E�M�B�E�R�S� �O�F� �N�E�S�A
�4�8�6 �D�r�.� �J�a�n�a�r�d�h�a�n� �R�e�d�d�y� �K�o�d�u�r�u� �S�/�o� �M�r�.� �N�a�r�a�y�a�n�a� �R�e�d�d�y� 

�K�o�d�u�r�u�,� �4�-�4�4�/�D�,� �K�o�t�t�a�l�a�p�a�l�l�e� �(�V�i�l�l�a�g�e�)�,� �A�m�a�g�a�m�p�a�l�l�i� 
�(�P�o�s�t�)�,� �S�r�i� �A�.� �K�a�s�i�n�a�y�a�n�i� �(�M�a�n�d�a�l�,� �K�a�d�a�p�a� �(�D�i�s�t�)� �-� �5�1�6� 
�1�9�3�,� �A�n�d�h�r�a� �P�r�a�d�e�s�h�.

�4�8�7 �D�r�.� �T�h�i�y�a�g�a�r�a�j�,� �V�.� �A�s�s�i�s�t�a�n�t� �P�r�o�f�e�s�s�o�r�,� �P�G� �&� �R�e�s�e�a�r�c�h�,� 
�D�e�p�t�.� �o�f� �C�o�m�m�e�r�c�e�,� �C�h�i�k�k�a�n�n�a�,� �G�o�v�t�.� �A�r�t�s� �C�o�l�l�e�g�e�,� 
�T�i�r�u�p�p�u�r�-�6�4�1� �6�0�2�,� �T�a�m�i�l� �N�a�d�u�.

�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �A�g�r�i�c�u�l�t�u�r�a�l� �S�c�i�e�n�c�e�s� �-� �N�A�A�S� �R�a�t�i�n�g� �3�.�2�9
�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �E�n�v�i�r�o�n�m�e�n�t�a�l� �S�c�i�e�n�c�e�s� �-� �N�A�A�S� �R�a�t�i�n�g� �3�.�5�0
�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �B�i�o�l�o�g�i�c�a�l� �S�c�i�e�n�c�e�s� �-� �N�A�A�S� �R�a�t�i�n�g� �2�.�3�7
�I�n�d�i�a�n� �J�o�u�r�n�a�l� �o�f� �U�n�a�n�i� �M�e�d�i�c�i�n�e� �-� �I�S�S�N� �N�O�.� �0�9�7�6�-�4�5�2�6

�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �C�H�E�M�I�C�A�L� �S�C�I�E�N�C�E�S� �-� �I�S�S�N� �N�O�.� �0�9�7�6�-�4�5�2�6
�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �G�E�O�G�R�A�P�H�I�C�A�L� �S�C�I�E�N�C�E�S� �-� �I�S�S�N� �N�O�.� �0�9�7�6�-�4�5�4�2
�I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�n� �P�H�Y�S�I�C�A�L� �S�C�I�E�N�C�E� �-� �I�S�S�N� �N�O�.� �2�2�3�0�-�9�6�8�3
�B�U�L�L�E�T�I�N� �O�N� �G�E�O�L�O�G�I�C�A�L� �S�C�I�E�N�C�E�S� �-� �I�S�S�N� �N�O�.� �0�9�7�3�-�8�1�4�2
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