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Traditional knowledge is a valuable asset for any country as it plays a vital role in making the nation more
progressive and transforming its society. This paper discusses the need for preserving traditional
knowledge. The paper describes the role of the Traditional Knowledge Digital Library and its activities in

preserving traditional medicinal knowledge in India.
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Traditional knowledge

The knowledge and uses of specific plants for medic-
inal purposes (often referred to as ‘traditional medi-
cine’) is an important component of Traditional
Knowledge (TK). TK is also termed ‘indigenous
knowledge’ (IK), ‘traditional environmental knowl-
edge’ (TEK) and ‘local knowledge’.! It refers to the
knowledge systems held by traditional communities
and is based on their experience and adaptation to a
local culture and environment. This knowledge is
used to sustain the community and its culture. Placing
value on such knowledge helps strengthen cultural
identity and the enhanced use of such knowledge to
achieve social and development goals, such as sus-
tainable agriculture, affordable and appropriate public
health, and conservation of biodiversity.2 Traditional
knowledge is collective in nature and is often consid-
ered the property of the entire community, and does
not belong to any single individual within the commu-
nity. For many communities, TK is inseparable from
their cultural values, spiritual beliefs and customary
legal systems and is viewed as their intellectual prop-
erty. Such systems are significant, not only for these
communities, but also for the whole world. >

Intellectual property and traditional
knowledge

The term ‘intellectual property’ (IP) reflects the idea
that it is the product of the mind or the intellect. It

is protected through law and can be owned, sold or
bought.* IP law confers enforceable rights upon the
person responsible for the intellectual output, so that
the creator or owner of IP can exercise a measure of
control over its future use. It plays an important role
in all aspects of human life, including health care.
Each country has developed its own IP laws to regu-
late the use and re-use of intellectual inventions
within specific territorial boundaries.

The role of IP systems in relation to traditional
knowledge, its preservation, protection and use, has
recently received increasing attention in a number
of international forums on matters as diverse as food
and agriculture, the environment (notably the conser-
vation of biological diversity), health (including tradi-
tional medicine), human rights and indigenous issues,
and aspects of trade and economic development.’
While the policy issues concerning TK are broad and
diverse, the IP issues break down into two key
themes: positive protection (giving TK holders the
right to take action or seek remedies against certain
forms of misuse of TK) and defensive protection
(safeguarding against illegitimate IP rights taken out
by others over TK subject matter)®.
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Indigenous and local communities have argued in
national and international law-making bodies that
their knowledge systems should not be used by others,
without their consent, as well as arrangements for fair
sharing of the benefits. Understanding the role of
intellectual property and TK, various inter-
government bodies like the Convention on Biological
Diversity (CBD)’, the World Intellectual Property
Organisation (WIPO)®, the Food and Agriculture
Organisation of the United Nations (FAO)’, the
World Trade Organisation (WT0)'° and the United
Nations Conference on Trade and Development
(UNCTAD)"" are working in this direction. WIPO has
taken the initiative by considering the needs of the
representatives of TK-holding communities from all
over the world. In 1981, WIPO and UNESCO adopted
a model law on folklore'?. In 1989, the concept of
Farmers’ Rights was introduced by the FAO into its
International ~ Undertaking on Plant  Genetic
Resources, and in 1992 the CBD highlighted the need
to promote and preserve traditional knowledge.'® The
WIPO Intergovernmental Committee on Intellectual
Property and Genetic Resources, Traditional Knowl-
edge and Folklore (IGC)'* was established in 2001
as an international policy forum. Many multilateral
treaties have also been enacted over the last more than
100 years with nation states enacting the general prin-
ciples found in such treaties into their own domestic
laws. For instance, India'® has adopted sui generis
laws that protect at least some aspects of TK.

Traditional medicinal knowledge of India

Indians have an age old tradition of using herbs and
spices with medicinal value, like amla (Phyllanthus
emblica), black pepper (Piper nigrum), basil (Ocimum
basilicum), etc. Amla (Indian Gooseberry) is the most
potent natural source of vitamin C, which is an excel-
lent anti-oxidant and contains as much vitamin C as
two oranges. It helps maintain a stronger, healthier
digestive system, improved overall immunity, detoxi-
fies the body, purifies the blood, lowers cholesterol,
enhances vision, and strengthens the lungs, respiratory
system and central nervous system. Kali Mirch (black
pepper) is an expectorant, carminative, antipyretic,
anthelmintic and appetizer. In India, it has been used
as a medicine to cure toothache, asthma, chronic indi-
gestion, colon toxins, obesity, sinus congestion, fever,
colic pain, cholera, gastric ailments, etc. Another
Indian spice called methi (fenugreek) cures indiges-
tion, constipation, mouth ulcers, prevents the forma-
tion of kidney stones, and controls blood sugar level.
Tulsi, the most sacred herb of India, is used as a nerve
tonic, to sharpen memory, and cure fevers, common

colds and respiratory disorders like bronchitis, asthma
and influenza, etc. It also acts as a remedy in cases of
influenza, kidney stone and heart disorders by reduc-
ing blood cholesterol. Ginger, perhaps the most sought
after spice in most of the Indian foods, provides relief
from sweating, vomiting, dizziness, nausea, arthritic
pain, ulcerative colitis, headaches, fevers from flu and
colds, sore throats, and chemotherapy. This traditional
knowledge about the uses of herbs, better known
among Indians as ‘dadi maa ke nuskhe’ (Grandma’s
treatment), has been handed down from one generation
to another and forms an inseparable part of Indian
culture.

Such traditional knowledge is being used by a
number of pharmaceutical organizations. In South
India, the medicinal knowledge of the Kani tribes led
to the development of a sports drug named Jeevani, an
anti-stress and anti-fatigue agent, based on the herbal
medicinal plant arogyapaacha. '°

Traditional Knowledge Digital
Library (TKDL)

India’s rich traditional knowledge has not only been
passed down by word of mouth from generation to
generation, but has also been described in ancient
classical and other literature. Such knowledge is often
inaccessible to the common man, and even when
accessible, is rarely understood, as it exists in local
languages such as Sanskrit, Urdu, Arabic, Persian,
Tamil, etc. Documentation of this existing knowledge
of various traditional systems of medicine, available
in the public domain, has become imperative to pro-
tect it from being misappropriated in the form of
patents on non-original innovations.'” It had been
observed that, in the past, patents have been granted
to inventions related to already known traditional
knowledge because the patent examiners could not
search for relevant traditional knowledge as prior art,
due to the non-availability of such information in the
classified non-patent literature. In 1995, the United
States Patent Office granted a patent on the wound-
healing properties of turmeric (Curcuma longa) which
was challenged successfully and the patent revoked.
The revocation of the patent granted by European
Patent Office to W.R. Grace Company and the United
States Department of Agriculture on neem (EPO
patent No. 436257), again on the same grounds of its
use having already been known in India, is another
example.'® A study conducted in 2000 showed that
4,896 patents on medicinal plants had been granted
by the US Patent Office, 80 percent of which were
on plants of Indian origin'®. The findings also
revealed that out of 760 such patents, 350 should have
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not been granted. Some 200-500 such patents are
granted every year, mainly due to the lack of access to
documented traditional knowledge in India. Every year,
about 1,500 patents were being granted by the European
Patent Office (EPO) and the US Patent Office, based
on traditional Indian knowledge in medicine.?

Keeping in view the importance of such traditional
medicinal knowledge, the Department of Ayurveda,
Yoga and Naturopathy, Unani, Siddha and Homoeo-
pathy (AYUSH) of the Indian government constituted
an inter-disciplinary Task Force in 1999 for the
preparation of an approach paper on establishing a
Traditional Knowledge Digital Library (TKDL).
Accordingly, the Government of India has undertaken
the development of the TKDL database to prevent
patenting of inventions based on Indian traditional
knowledge (Figure 1).

TKDL aims to act as a bridge between the tradi-
tional knowledge existing in local languages and the
patent examiners at various international patent
offices. If TKDL had existed earlier, international dis-
putes such as those referred to above would not have
arisen. TKDL has also resolved the perpetual problem
of lack of access to documentation on India’s tradi-
tional medicine due to language barriers or formatting
incompatibilities, thereby abating the loss of future
revenue and resources. It is seen by India as a safe-
guard against the burgeoning research-based fields

of biopharmacology, integrative medicine (IM),
evidence-based complementary and alternative medi-
cine (CAM), ethnobotany, and ethnopharmacology.?’

TKDL is a joint project of five Indian government
organizations, including the Council of Scientific
and Industrial Research (CSIR) and the National
Institute of Science Communication and Informative
Resources (NISCAIR). More than 150 traditional
medicine practitioners, information technology engi-
neers, patent examiners, intellectual property attor-
neys, scientists, researchers and librarians worked
together to construct this database for India’s indigen-
ous medical and scientific knowledge resources
which would fit within the framework of the Interna-
tional Patent Classification (IPC) scheme. The TKDL
teams systematized and arranged the ancient and
medieval Indian medicaments in this database in
accordance with modern conventions of taxonomy.
The database is built up from transcribed texts of the
triad of Indian medical sciences — Ayurveda, Unani
and Siddha — transposed sacred slokas (verses), of
14 ancient texts from the 6™ to the 3rd century BC
Vedic corpus, and other authoritative Oriental canons
and treatises.

Translation of palm leaf scriptural verses, parch-
ment manuscripts, textbook citations and oral tradition
references into decoded English, French, German,
Japanese, and Spanish required Brahmi-based and
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other non-Latin script conversions of Vedic Sanskrit,
classical Sanskrit, Hindi, Arabic, Farsi/Persian, Dravi-
dian Tamil and Urdu in accordance with international
language encoding standards (ISO) and Unicode meta-
data. The TKDL team developed a ‘smart translation’
software to produce the scanned text and images from
54 primary sources on ayurvedic medicinal properties,
provenance data, biological activity, chemical consti-
tuents, approximately 150,000 triad medicines and
pharmaceutical preparations, 1,500 yoga asana thera-
pies, traditional botanical names, malady descriptions,
and other bibliographic details in contemporary termi-
nology®>. TKDL has completed documenting over
220,000 medical formulations (including 81,000
Ayurveda, 140,000 Unani and 12,000 Siddha formula-
tions) and saved them from piracy. TKDL is a dynamic
database, where formulations are continuously added
and updated according to inputs from the users of the
database.

The information on traditional medicines appears
in a standard format in TKDL. For example, formula-
tions on Indian Systems of Medicine appear in the
form of a text, which comprises the name of the drug,
origin of the knowledge, constituents of the drug with
the parts used and their quantity, method of prepara-
tion of the drug and usage of the drug as well as bib-
liographic details. TKDL uses modern names of
plants (e.g. Curcuma longa for turmeric), diseases
(e.g. fever for jwar), or processes and establishes rela-
tionships between traditional knowledge and modern
knowledge.”> TKDL includes a search interface pro-
viding full text search and retrieval of traditional
knowledge information using the International Patent
Classification  (IPC), Traditional Knowledge
Resource Classification (TKRC) and keywords in
multiple languages. TKRC, an innovative structured
classification system for the purpose of systematic
arrangement, dissemination and retrieval has been
evolved for about 25,000 subgroups related to medic-
inal plants, minerals, animal resources, effects and
diseases, methods of preparations, mode of adminis-
tration, etc.”* Search features of TKDL include com-
plex Boolean expression search, proximity search,
field search, phrase search, etc. The database does not
claim exhaustive coverage and does not affect the
rights and obligations relating to any prior art tradi-
tional knowledge formulation or know-how not listed
in TKDL. Hyperlinks to other websites are provided
for convenience only. This does not imply either
responsibility or approval of the information con-
tained in those websites.

The contents of TKDL are being digitally tran-
scribed into a readable form in five international lan-
guages — English, French, German, Japanese and

Table I. Current status of TKDL database'

Number of texts

(including volumes) Transcribed

Discipline used for transcription formulations
Ayurveda 75 books 85,500
Unani 10 books 120,200
Siddha 50 books 13,470
Yoga I5 books 1,098
Total 150 books 220,268

"Council of Scientific & Industrial Research (CSIR) (n.d.). About
TKDL. Traditional Knowledge Digital Library (TKDL). Retrieved July
2, 2010, from http://www.tkdl.res.in/tkdl/langdefault/common/
Abouttkdl.asp?GL=Eng

Spanish — with the objective of preventing their
misappropriation at international patent offices. The
status of transcription of the traditional medicine for-
mulations in the TKDL as of May 2010 is given in
Table 1.

India is going all out to save yoga, a 2,000-year-old
Indian art of righteous living. The team of TKDL is
presently scanning through 35 ancient Sanskrit texts,
including the Mahabharata, Bhagawad Gita and the
Yoga Sutras of Patanjali to identify and document all
known yoga concepts, postures and terminology.
Among the yoga books being scanned by scientists
are Hatha Praditika, Gheranda Samhita, Shiva
Samhita and Sandra Satkarma. Currently, 600
‘asanas’ (physical postures) have already been docu-
mented with a target to put on record at least 1,500
such yoga postures by the end of 2009. Till now,
130 yoga-related patents granted in the USA have
been traced by TKDL.>> Once the postures are put
on record, they would be made available in five inter-
national languages. Besides photos and explanation of
the postures, video clips of an expert performing them
will be put in the TKDL. A voice-over will also point
out which text mentions the posture.

In February 2009, the Indian government granted
access to TKDL to the European Patent Office under
a three-year agreement. The TKDL allows examiners
at EPO to compare patent applications with existing
traditional knowledge. New patent applications need
to demonstrate significant improvements and inven-
tiveness compared to prior art in their field. The coop-
eration between India and the EPO comes at a time
when many countries are struggling to protect tradi-
tional and respected knowledge against exploitation,
primarily in the pharmaceutical sector. The 34 member
states of the EPO now have restricted access for
purposes of patent search and examination. TKDL is
integrated with the EPO’s database as another measure
to thwart illegitimately-gained exclusivity.?® Experts
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at the EPO say that access to the 30-million-page
database will help them to correctly examine patent
applications relating to traditional knowledge at an
early stage of patent examination. One perceived flaw
is the lack of accessibility to online backtracking of
certificates of correction and defective patents. Patents
are granted for new uses, innovative delivery systems,
different combinations, and novel variations of chem-
ical entities and properties.

The TKDL effort has also been appreciated at the
international level as well. It has become a model for
other countries on defensive protection of their tradi-
tional knowledge from misappropriation. Countries
and organizations such as South Africa, the African
Regional Intellectual Property Organization (ARIPO),
Mongolia, Nigeria, Malaysia and Thailand have
expressed their keen desire to replicate TKDL.?’

Conclusion

TK is part and parcel of the daily life of Indians.
Very few countries in the world can boast of the
variety and vastness of traditional knowledge that
India has. However, this knowledge has been
exploited throughout the world and is being exclu-
sively patented by foreigners. Natives of India have
protested against this, and have urged the govern-
ment to take every measure to protect our traditional
knowledge heritage. Libraries also can play a signif-
icant role in this regard as they are now implement-
ing digitization projects for the preservation of our
national heritage. However, projects like TKDL
should be open for citizens to add new forms/cases
of traditional knowledge which are still undiscov-
ered by our scientists.

References

1. United Nations Environment Programme. (n.d.) /ndi-
genous knowledge. Retrieved September 7, 2009, from
http://www.unep.org/IK/

2. World Intellectual Property Organization. (n.d.) Intel-
lectual property and traditional knowledge. Booklet
no. 2. (WIPO Publication No. 920(E) ISBN 92-805-
1366-4) 32 p. Retrieved September 7, 2009, from
http://www.wipo.int/freepublications/en/tk/920/
wipo_pub_920.pdf

3. Hansen, S.A. and Van Fleet, J.W. (2003) Traditional
knowledge and intellectual property. Washington,
D.C., American Association for the Advancement of
Science (AAAS).

4. Ministry of Commerce and Industry. Department of
Industrial Policy and Promotion. (n.d.) Intellectual
property. Retrieved September 7, 2009, from http://
dipp.nic.in/ipr.htm

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Plant Interactions.

. World Intellectual

(2010) Traditional medicine.
Retrieved July 1, 2010, from http://www.plantinterac
tions.co.uk/ethnobiology/traditional-medicine/

. World Intellectual Property Organisation. (n.d.) Tradi-

tional knowledge. Retrieved September 7, 2009, from
http://www.wipo.int/tk/en/tk/

. Convention on Biological Diversity. (n.d.) Convention

on Biological Diversity. Retrieved December 20, 2009,
from http://www.cbd.int/

Property Organisation. (n.d.)
[Home page] Retrieved June 10, 2009, from http://
www.wipo.int/portal/index.html.en

. Food and Agriculture Organization of the United

Nations. (n.d.) [Home page] Retrieved December 20,
2009, from http://www.fao.org/

World Trade Organisation. (n.d.) [Home page] Retrieved
December 20, 2009, from http://www.wto.org/

United Nations Conference on Trade and Develop-
ment. (UNCTAD) (n.d.) [Home page] Retrieved
December 20, 2009, from http://www.unctad.org
O’Connor, B. (n.d.) Protecting traditional knowledge.
COPI10 NGO tools for synergy & convergence.
Retrieved June 15, 2010, from http://cop10.org/tradip
Anuradha, R.V. (n.d.) Use of biological resources or
traditional knowledge: Additional disclosure pro-
posed. Centre for Trade and Development (Centad).
Retrieved July 1, 2010, from http://www.centad.org/
focus_25.asp

World Intellectual Property Organisation. (n.d.) Tradi-
tional knowledge, genetic resources and traditional
cultural expressions/folklore. Retrieved September 7,
2009, from http://www.wipo.int/tk/en

Ministry of Law and Justice. The Patents (Amendment)
Act. (2005, April 4). Gazette of India. Retrieved July 1,
2010, from www.patentoffice.nic.in/ipr/patent/
patent_2005.pdf

World Intellectual Property Organisation. (n.d.) Infel-
lectual property and traditional knowledge. Retrieved
July 1, 2010, from www.wipo.int/freepublications/en/
tk/920/wipo_pub_920.pdf

Council of Scientific & Industrial Research. (n.d.)
About TKDL. Retrieved September 7, 2009, from
http://www.tkdl.res.in/tkdl/langdefault/common/
Abouttkdl.asp?GL=Eng

Menon, R. (n.d.) India together: Traditional knowl-
edge receives a boost from the government — 13 Janu-
ary 2007. Retrieved July 6, 2010, from http:/
www.indiatogether.org/2007/jan/eco-tkdl.htm

Sen, N. (2002) TKDL—- A safeguard for Indian tradi-
tional knowledge. Current Science, 82(9), 1070-
1071. Retrieved June 20, 2010, from http://www.ias.
ac.in/currsci/may102002/1070.pdf

Sinha, K. (2009) India logs over 2 lakh traditional medical
formulations. The Times of India, June 10,2010. Retrieved
September 7, 2009, from http://timesofindia.indiatimes.
com/articleshow/msid-4101577,prtpage-1.cms

Poussaint, L. (2009, May 13) Traditional Knowledge
Digital Library of India brings ancient, indigenous



Chakravarty: Preserving traditional knowledge: Initiatives in India

299

22.
23.

24.

25.

medical systems online. [Web log comment]. Retrieved
September 7, 2009 from http://mlaics.blogspot.com/
2009/05/traditional-knowledge-digital-library.html
Ibid., p. 4.

Council of Scientific & Industrial Research. (n.d.)
FAQ#4: What is TKDL? Retrieved September 7,
2009, from http://www.tkdl.res.in/tkdl/langdefault/
common/Faq.asp?GL=Eng

Jain, P. and Babbar, P. (2006) Digital libraries initia-
tives in India. International Information & Library
Review, 38(3), 161-169. Retrieved September 7,
2009, doi:10.1016/}.iilr.2006.06.003.

Sinha, K. (2009). Yoga piracy: India shows who’s the
guru. The Times of India, February 22. Retrieved
September 7, 2009, from http://timesofindia.indiatimes.
com/news/india/Y oga-piracy-India-shows-whos-the-guru/
articleshow/4167939.cms

26.
27.

28.

Poussaint, op. cit., p. 4.

Council of Scientific & Industrial Research. (n.d.). About
TKDL. Traditional Knowledge Digital Library (TKDL).
Retrieved July 2, 2010, from http://www.tkdl.res.in/tkdl/
langdefault/common/Abouttkdl.asp? GL=Eng

Council of Scientific & Industrial Research. (n.d.). About
TKDL. Traditional Knowledge Digital Library (TKDL).
Retrieved July 2, 2010, from http://www.tkdl.res.in/tkdl/
langdefault/common/Abouttkdl.asp? GL=Eng

About the author

Rupak Chakravarty is Assistant Professor, Department
of Library & Information Science, Panjab University,

Chandigarh
(0);

160014, India.
0172 2700459 (R);

Phone: 0172 2534774
9023782094 (M). Email:

rupak2811@gmail.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


