Biennial Report
Ám-ﬂ·Ë¸ÿ ¬˝ÁÃﬂŒŸ
2007–09

C E N T R A L L E AT H E R R E S E A R C H I N S T I T U T E
(Council of Scientific & Industrial Research)

About the Institute
C

entral Leather Research Institute, (CLRI), Chennai is one of the constituent laboratories of the Council of Scientific & Industrial
Research (CSIR) with a mandate for seeking excellence in leather science and technology. The laboratory has emerged as the
global leader in leather research with global shares of 25% in peer reviewed publications, 7-10% in IPR products and 30% in human
capacity built annually in leather. With a wide core competence encompassing biology, chemistry, engineering and leather science, the
institute has been able to gain peer recognition for valuable contributions made in R&D.
The institute is a model for Public-Private Partnership. The close association of CLRI and the industry serves as a role model for
other manufacturing sectors. Over the past 61 years, the relationship between CLRI and the industry has only grown stronger and
more vibrant. Transformation of the industry from a traditional to a technology driven manufacturing has been possible through CLRI
providing need-based technology solutions. Outreach mechanisms of the institute have addressed the needs of all segments and sections
of the leather and allied industries. The clientele base of the institute has expanded to include offshore services to SE Asian, S American
and African countries with vibrant leather activities.
Research and Development programs of CLRI have been categorized into eleven areas. These eleven areas are a) Leather Processing
Technology, b) Leather Product Technology, c) Environmental Technology, d) Leather Chemicals Technology, e) Center for
Human and Organizational Resource Development, f) Core Groups in Basic Sciences, g) Engineering for Modernization & Safety,
h) Center for Operation, Management and Policy for Leather Technology, i) Expertise Center for Eco-Testing, j) Skin Biology and
k) Biomaterial Development and Testing.
CLRI has adopted and implemented unique management initiatives for ensuring smooth and effective organizational cohesion. Some of
the initiatives include performance-based equipment grant allocations, incentive grant scheme for enhancing publications and patents,
recognition of contributions of individual scientists through an award scheme and motivational exercises for all categories of staff.
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Director’s Report
The Leather Sector has overcome the tide called ‘recession’ and is sailing into
newer frontiers to stay afoot in the global competition. This challenge has
made us all to sing a new mantra – ‘Productivity and Development’ coupled
with environment and eco-friendliness.
The Leather Research Industry Get Together (LERIG) 2008 discussed
Development Initiatives, Augmentation Measures, Opportunities and
New Directions (DIAMOND) and the completion of Diamond Jubilee
Celebrations of CLRI has witnessed the following diamonds:
◗

Two dimensional Tester: First to Build

◗

Rising to the Occasion: Through Do-Ecology Solutions

◗

Innovations in Polymer Science

◗

Alliances with Academy: Right from Start Bears Fruit

◗

Tanning: Learning from First Principles

◗

New Techniques for Electron Microscopy

◗

Identification of New Crosslinks in Collagen

◗

Directional Frictional Effect in Collagen: A Lead Thought

◗

Transitions from Footwear to Footcare

◗

Development of Diabetic Footwear

◗

Leap Frogging in the World of Fashion Forecasting

◗

Uniqueness in Setting Reliable Database for Leather

◗

Secure Chrome Management in Tanneries: A Technology Reality

◗

Adapting Upflow Anaerobic Sludge Blanket to Tannery Waste Waters: A forward Step

◗

Automation in Vegetable Tannin Extraction: An Innovation

◗

Solid Wastes to Energy: A Proven Solution for Fleshing and CETP Sludge

◗

Marrying Technology with Tradition: for Shantiniketan Products

◗

Synergising in Texture & Design Innovations

◗

Chemco Autotrophic Activated Carbon Oxidation (CAACO) - An Innovation for Wastewater
Treatment
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◗

Making Leather Soap Washable: for Reducing Cost of
Maintenance

◗

Technology Services: Exploring Global Waters

◗

Innovations in Formulating Leather Finishes: Early
Gains

◗

Moving Industry Forward through Technologies

◗

First in the World of Mineral Syntans

◗

Visionary Jump in Information Technology: NICLAI

◗

Customized Processes for Exotic Leathers and Fur

◗

◗

Excursions in Collagen Science: Area of Traditional
Strength

Grafting of Acrylic Monomers on Collagen and Leather:
Path Breaking

◗

Leather Technology Mission

◗

Molecular Dynamics : Computer Simulation Techniques

◗

Human Expertise & Resource Building in Leather

◗

In Probing Molecular Self Assemblies: Critical Mass
Build-up

◗

Microbial Screening: Testing Methodologies for the
World Use

◗

Packages for Tannery Modernization: CLRI Leads

◗

Surgical Sutures: A Money Spinner

◗

In Forefront: In Developing FT-NMR and EPR
Imaging Techniques

◗

Catalogue of Defects of Raw Hides/Skins: Primary
Lessons

◗

Travel of India in Fashion Forecasting for Leather

◗

◗

‘Design Station’ for Leather Products

Enzyme Solutions: A Continuous Innovator Searching
Breakthroughs

◗

Kolhapuri: Reviving Traditional Wisdom Through
Knowledge Backup

◗

Parchment from Chrome Shavings for Interior
Decorations: Technological Boon

◗

Collagen Sheet for Burn Dressing: A Life Saver

◗

◗

Unraveling Shrinkage Phenomena in Leather: Earning
Global Recognition

Synthetic Fatliquor: A Challenge Accepted and
Delivered

◗

Breaking Loose with Mineral-Free Tanning: Catching
Early Birds

Salt-Less Preservation: A Sleepless Pursuit with Many
Landmarks

◗

S & T Tools for Empowerment

◗

◗

Eco-Testing: Empowering Nation to Meet Global Ecobans

◗

Collagen-Based Biomaterials: Service to the Health
Sector

◗

Breaking into Areas where Angels Fear to Tread:
Aluminium Tanning

◗

Innovations in Bio-Diesel Technology

◗

Design of Sprinkler for Effective Evaporation and
thereby reduction of Area in Secure Land Fill.

◗

Keeping Feet Dry: Water Proof Sole Leather

◗

Evolutions in Finishing Techniques - A Never Ending
Job

◗

Reversing Flow of Technologies in Syntans

◗

Fallen Carcass Utilization: A Case of Successful Down
Sizing to Meet People’s Need

◗

Catching Attention through Chromium

◗

Forward Engineering in Rapid Tanning

◗

Alliances with Industry: A Lasting Partnership
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The entire world talked about the crisis, however, we chose
to dauntlessly confront it to elude the downward spiral felt
everywhere, through our technological interventions and
our outreach.
The theme of LERIG 2009 “Challenges and Opportunities
in Leather Sector” (COILS) focused the newer challenges
including the issues arising out of global economic
recession, environmental issues and continual dearth
of skilled and intellectual manpower for the sustainable
growth of the sector.

What we need today is ideas and new concepts.

◗

Progress in the development of therapeutic footwear

CLRI is the perfect location for trade, industry and
academia to exchange, to take new courage and to provide
new momentum, which has been achieved successfully
through various fora.

◗

Outstanding success at MODEUROP Roundtables
for the Spring / Summer and Autumn / Winter
seasons

◗

Leadership in pre-competitive research in leather

CLRI is a strong platform for the Indian Leather Sector
to build capabilities and draw inspiration. We see the
opportunities and through active exchange of ideas help
the progressive industry members to utilize our knowledge
to march forward.

◗

Lead steps in securing environmental safety in leather
sector

◗

Network initiatives with several leading R & D
institutions

◗

NMITLI project for paradigm shift of chemical to
biochemical in leather processing

◗

International training programmes

◗

Chemical testing for Cooperation for Avoiding
Toxic Substances in Shoes (CATS) and Registration,
Evaluation, Authorization and Restriction of
Chemicals (REACH) compatibility.

We are constantly marching, diluting, digressing,
trespassing boundaries, inventing, experimenting and
feeling to come up with a winning formula for success. We
are also tempted to contain, refrain and avoid excesses.
But we won’t turn dull and compromise with our work ethics
on basic research, applied research, technical consultancy
services, human resource development programmes, out
reach - all of which are those precious, creative new ideas
that can be incorporated commercially and will trigger the
customer boom resulting in a flow of projects born out of
a new wave of optimism.
To keep pace with the Global developments in the Leather
Sector, CLRI has catalyzed several initiatives.
Information is the key to success especially so in a fast
changing and dynamic world and in this context I am
particularly pleased with the increase in our InstitutePublic-Private Partnerships.
We have had a huge surge of interest throughout the
country asking us for more, which is detailed in the
annual report and a gist of these is:
◗

Impressive strides
development

in

bio-diesel

◗

HRD mission
benchmarking

◗

Path-breaking nano technology initiatives

◗

Energy efficiency programmes in leather processing

◗

Integrated development of leather sector – tanning
sector

programmes

technology

and

Highest order of recognition has been conferred on several
of our scientists/ colleagues through Young Scientist
Awards, R&D Awards, CLE’s Design Awards, International
Fellowships and membership of prestigious bodies and
they deserve our congratulations.
This biennial edition of the CLRI Annual Report is
extremely meaningful and offers great potential to us gear
up for remainder of the Eleventh Plan period and to face
the new challenges ahead.
The road ahead combines quality and creativity. We need
to chart out and present firm plans vis-à-vis the Leather
Sector to surge forward.
Clarity and simplification are the hallmarks of our
endeavours to take positive and confident strides and
I invite you to join us aboard our journey and share the
excitement as we forge ahead into the future.

Global
Prof. Dr. A. B. Mandal
Director
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ÁŸŒ‡Ê∑§ ¬˝ÁÃﬂŒŸ
ø◊¸ ˇÊòÊ Ÿ •ÊÁÕ¸∑§ ◊¥ŒË M§¬Ë ’«∏Ë ‹„U⁄U ¬Ê⁄U ∑§⁄U ‹Ë „ÒU ÃÕÊ ÁﬂESÃ⁄UËÿ S¬œÊ¸ ◊¥ •Êª ⁄U„UŸ
∑§ Á‹∞ Ÿß¸ ™°§øÊßÿÊ¥ ∑§Ê ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ •Êª ’…∏U ⁄U„UÊ „ÒU– ß‚ øÈŸÊÒÃË Ÿ ¬ÿÊﬂ¸⁄UáÊ ∞ﬂ¢
¬ÊÁ⁄UÁSÕÁÃ∑§Ë - •ŸÈ∑Í§‹ ““©Uà¬ÊŒ∑§ÃÊ •ÊÒ⁄U Áﬂ∑§Ê‚”” M§¬Ë ∞∑§ ŸÿÊ ◊¢òÊ Á‚πÊÿÊ „ÒU ø◊¸ •ŸÈ‚¢œÊŸ ©UlÊª ‚ê◊‹Ÿ (‹Á⁄Uª) wÆÆ} ◊¥ Áﬂ∑§Ê‚ ∑§ ¬˝ÿÊ‚, ©UãŸÁÃ ∑§ ©U¬Êÿ,
•ﬂ‚⁄U •ÊÒ⁄U ŸﬂËŸ ÁŒ‡ÊÊ•Ê¥ („UË⁄UÊ) Development Initiatives, Augmentation Measures,
Opportunities And New Directions (D iamond) ¬⁄U ÁﬂSÃÎÃ øøÊ¸ ∑§Ë ªß¸ ÃÕÊ
∑§ø©U‚ ◊¥ „UË⁄U∑§ ¡ÿ¢ÃË ‚◊Ê¬Ÿ ∑§ •ﬂ‚⁄U ¬⁄U ÁŸêŸÊ¢Á∑§Ã „UË⁄UÊ¥ ∑§Ë ©U¬‹Áéœ „ÈUß¸ —
◗

Ám-•ÊÿÊ◊Ë ¬⁄UËˇÊ∑§ — ÁŸ◊Ê¸áÊ ∑§⁄UŸ ◊¥ ‚ﬂ¸¬˝Õ◊

◗

•ﬂ‚⁄U ∑§ •ŸÈM§¬ — ¬ÊÁ⁄UÁSÕÁÃ∑§Ë - •¬ŸÊ∞° ‚◊ÊœÊŸÊ¥ ∑§ ◊Êäÿ◊ ‚

◗

¬ÊÚÁ‹◊⁄U ÁﬂôÊÊŸ ◊¥ ŸﬂÊã◊·–

◗

‡ÊÒˇÊÁáÊ∑§ÃÊ ‚ ŸÊÃÊ — ‡ÊÈL •ÊÃ ‚ ¬Á⁄UáÊÊ◊ Ã∑§

◗

ø◊¸‡ÊÊœŸ — ¬˝Ê⁄¢UÁ÷∑§ Á‚hÊ¢ÃÊ ‚ ‚Ëπ

◗

ßÀÊÄ≈˛UÊÚŸ ◊Êß∑˝§ÊS∑§Ê¬Ë ∑§ Á‹∞ Ÿß¸ Ã∑§ŸË∑¥§

◗

∑§Ê‹Ò¡Ÿ ◊¥ ŸﬂËŸ ∑˝§ÊÚ‚Á‹¢∑§Ê¢ ∑§Ë ¬„UøÊŸ

◗

∑§Ê‹Ò¡Ÿ ◊¥ ÁŒ‡ÊÊà◊∑§ ÉÊ·¸áÊ ¬˝÷Êﬂ — ∞∑§ ◊„UûÊ ÁﬂøÊ⁄U

◗

»È ≈Uﬂÿ⁄U ‚ ¬Ê°ﬂÊ¥ ∑§Ë Œπ÷Ê‹ Ã∑§ ‚¢∑˝§◊áÊ

◗

◊œÈ◊„U ∑§ ⁄UÊªË „UÃÈ »È ≈Uﬂÿ⁄U ∑§Ê Áﬂ∑§Ê‚

◗

»Ò ‡ÊŸU ¬ÍﬂÊ¸ŸÈ◊ÊŸ ∑§Ë ŒÈÁŸÿÊ ◊¥ ¬„°ÈUøÊŸÊ

◗

ø◊¸ ∑§ Á‹∞ ÁﬂE‚ŸËÿ «≈UÊ’‚ ÁŸœÊ¸Á⁄ÃU ∑§⁄UŸ ∑§Ë •ŸÊπË ¬hÁÃ

◗

ø◊¸‡ÊÊœŸÊ‹ÿÊ¥ ◊¥ ‚È⁄UÁˇÊÃ ∑˝§Ê◊ ¬˝’¢œŸ — ∞∑§ ¬˝ÊÒlÊÁª∑§ ﬂÊSÃÁﬂ∑§ÃÊ

◗

ø◊¸‡ÊÊœŸÊ‹ÿ √ÿÕ¸ ¬ÊŸË ∑§ Á‹∞ •¬ç‹Ê ∞Ÿ⁄UÊÁ’∑§ SÀÊ«UÔ˜¡ éÀÊÒ¥∑§≈U ¬hÁÃ •¬ŸÊŸÊ — ∞∑§ ∑§Œ◊ •Êª

◗

ﬂŸÁS¬ÁÃ ŒÒÁŸŸ ÁŸc∑§·¸áÊ ◊¥ SﬂøÊ‹Ÿ — ∞∑§ ŸﬂÊã◊·

◗

∆UÊ‚ √ÿÕ¸ ¬ŒÊÕÊZ ‚ ™§ ¡Ê¸ — ç‹ÊÁ‡Ê¢ª •ÊÒ⁄U ‚Ëß¸≈UË¬Ë SÀ«˜U¡ ∑§ Á‹∞ ∞∑§ ¬˝◊ÊÁáÊÃ ‚◊ÊœÊŸ

◗

¬⁄¢U¬⁄UÊ ∑§ ‚ÊÕ ¬˝ÊÒlÊÁª∑§Ë ∑§Ê Á◊‹Ÿ — ‡ÊÊ¢ÁÃÁŸ∑§ÃŸ ©Uà¬ÊŒ •ÊÒ⁄U ∑§ø•‚
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◗

’ŸÊﬂ≈U ∞ﬂ¢ Á«UïÊÊßŸ ŸﬂÊã◊cÊ ∑§Ë ¬⁄US¬⁄UÃÊ

◗

∑˝§ÊÁ◊ÿ◊ ∑§ ◊Êäÿ◊ ‚ äÿÊŸ∑§·¸áÊ

◗

∑§ê∑§Ê •ÊÚ≈UÊ≈˛UÊÚÁ¬∑§ ‚Á∑˝§ÿ ∑§Ê’¸Ÿ •ÊÚÄ‚Ë∑§⁄UáÊ (‚Ë∞∞‚Ë•Ê)
- •¬¡‹ ¬ÊŸË ©U¬øÊ⁄U ∑§ Á‹∞ ∞∑§ ŸﬂÊã◊·–

◗

àﬂÁ⁄UÃ ‡ÊÊœŸ ◊¥ •ª˝ªÊ◊Ë •Á÷ÿÊ¢ÁòÊ∑§Ë

◗

©UlÊª ‚ Á◊‹Ÿ— ∞∑§ Áø⁄USÕÊÿË ‚Ê¤ÊŒÊ⁄UË

◗

¬˝ÊÒlÊÁª∑§Ë ‚ﬂÊ∞° — ÁﬂE ˇÊòÊ ∑§Ë ¬„UøÊŸ

◗

ø◊¸ Á» ÁŸ‡Ê ¬hÁÃ ◊¥ ŸﬂÊã◊· — ¬„U‹ ¬„U‹ ‹Ê÷

◗

‚ÍøŸÊ ¬˝ÊÒlÊÁª∑§Ë ◊¥ ¬Íﬂ¸º˝c≈UÊ ∑§Ë ªÁÃ ‚ •ª˝‚⁄U — ÁŸÄ‹Êß¸

◗

∑§Ê‹Ò¡Ÿ ∞ﬂ¢ ø◊¸ ¬⁄U •Á∑˝§Á‹∑§ ◊ÊÚŸÊ◊⁄UÊ¥ ∑§Ë ª˝ÊÁç≈¢Uª — ∞∑§
◊„UûÊ •äÿÿŸ–

◗

ø◊¸-‚Ê’ÈŸ ∑§Ê œÊŸ ÿÊÇÿ ’ŸÊŸÊ— ⁄Uπ⁄UπÊﬂ ∑§Ë ‹ÊªÃ ∑§Ù
∑§◊ ∑§⁄UŸÊ

◗

¬˝ÊÒlÊÁª∑§Ë ∑§ ◊Êäÿ◊ ‚ ©UlÊª ∑§Ê •Êª ’…∏ÊŸÊ

◗

œÊÁàﬂ∑§ Á‚ã≈ÒUŸÊ¥ ∑§Ë ŒÈÁŸÿÊ ◊¥ ‚ﬂ¸¬˝Õ◊

◗

•àÿ¢Ã •ŸÊπ ø◊¸ •ÊÒ⁄U » ⁄U ∑§ Á‹∞ ÁŸœÊ¸Á⁄UÃ ¬˝Á∑˝§ÿÊ

◗

∑§Ê‹Ò¡Ÿ ÁﬂôÊÊŸ ¬ÿ¸≈UŸ — ¬⁄¢U¬⁄UÊªÃ ◊ïÊ’ÍÃË ∑§Ê ˇÊòÊ

◗

ø◊¸ ¬˝ÊÒlÊÁª∑§Ë Á◊‡ÊŸ

◗

•ÊÁáﬂ∑§ ªÁÃ∑§Ë — ∑¥åƒÊÍ≈⁄ •ŸÈ∑ ⁄áÊËƒ¼ Ã∑ ŸË∑

◗

◊ÊŸﬂËÿ Áﬂ‡Ê·ôÊÃÊ ∞ﬂ¢ ø◊¸ ◊¥ ¡ÊŸ∑§Ê⁄UË SUòÊÊÃ ∑§Ê ÁŸ◊Ê¸áÊ

◗

•ÊÁáﬂ∑§ Sﬂ-Á◊‹Ÿ ¡Ê°ø ¬«∏UÃ‹ — ‚Íˇ◊ º˝√ÿ◊ÊŸ ∑§Ê
ÁŸ◊Ê¸áÊ

◗

‚Íˇ◊ ¡ÒÁﬂ∑§Ë •ŸÈﬂËˇÊáÊ — ÁﬂE ©U¬ÿÊª ∑§ Á‹∞ ¬⁄UËˇÊáÊ
¬hÁÃÿÊ°

◗

ø◊¸‡ÊÊœŸÊ‹ÿÊ¥ ∑§ •ÊœÈÁŸ∑§Ë∑§⁄UáÊ „UÃÈ ¬Ò∑§¡ — ∑§ø©U‚
•ª˝áÊËÿ

◗

‚Á¡¸∑§‹ ‚Íø⁄U — œŸÊ¡¸Ÿ ∑§Ë •ë¿UË ¬hÁÃ

∞» ≈UË-∞Ÿ∞◊•Ê⁄U •ÊÒ⁄U ß¸¬Ë•Ê⁄U ß◊Á¡¢ª Ã∑§ŸË∑§ — ‚ﬂ¸¬˝Õ◊

◗

◗

∑§ìÊË πÊ‹/ø◊¸ ∑§Ë ∑§Á◊ÿÊ¥ ¬⁄U ¬ÈÁSÃ∑§Ê — ¬˝ÊÕÁ◊∑§ ¬Ê∆U

◗

∞ãïÊÊß◊ ‚◊ÊœÊŸ — πÊ¡ ∑§⁄UŸﬂÊ‹Ê ŒËœ¸∑§ÊÁ‹∑§ ŸﬂÊã◊·∑§

◗

•Ê¢ÃÁ⁄U∑§ ‚Ê¡‚îÊÊ ∑§ Á‹∞ ∑˝§Ê◊ ‡ÊÁﬂ¢ª ‚ ¬Êø¸◊á≈U ø◊¸ —
¬˝ÊÒlÊÁª∑§Ëÿ ﬂ⁄UŒÊŸ

◗

‚¢Á‡‹c≈ ﬂ‚Êº˝Êﬂ — ∞∑§ SﬂË∑Î§Ã øÈŸÊÒÃË ÃÕÊ ¬˝ŒûÊ ¬Á⁄UáÊÊ◊

◗

Ÿ◊∑§ ⁄UÁ„UÃ ¬Á⁄U⁄UˇÊáÊ — ∑§ß¸ ‚Ë◊ÊÁøã„UÊ¥ ∑§ ‚ÊÕ •Õ∑§
¬˝ÿÊ‚

◗

‡ÊÁÄÃ ¬˝ŒÊŸ ∑§⁄UŸ ∑§ Á‹∞ ﬂÒôÊÊÁŸ∑§ ∞ﬂ¢ Ã∑§ŸË∑§Ë ©U¬∑§⁄UáÊ

◗

¡Òﬂ ‚Ê◊ª˝Ë •ÊœÊÁ⁄UÃ ∑§Ê‹Ò¡Ÿ — SﬂÊSâÿ ˇÊòÊ ∑§Ë ‚ﬂÊ

◗

ø◊¸ ∑§ Á‹∞ »Ò ‡ÊŸ ¬ÍﬂÊ¸ŸÈ◊ÊŸ ◊¥ ÷Ê⁄UÃ ∑§Ë ÿÊòÊÊ

◗

ø◊¸ ©Uà¬ÊŒÊ¢ ∑§ Á‹∞U Á«UïÊÊßŸ S≈U‡ÊŸ

◗

∑§ÊÀ„UÊ¬È⁄UË — ◊Í‹÷ÍÃ ¡ÊŸ∑§Ê⁄UË ∑§ ◊Êäÿ◊ ‚ ¬⁄¢U¬⁄UÊªÃ
¬Á⁄U¬ÄﬂÃÊ ∑§Ê ¬ÈŸ—Áﬂ∑§Ê‚

◗

¡‹ ïÊÅ◊Ê¥ ∑§ ©U¬øÊ⁄U „UÃÈ ∑§Ê‹Ò¡Ÿ ‡ÊË≈U — ∞∑§ ¡ËﬂŸ
⁄UˇÊ∑§

◗

ø◊¸ ◊¥ Á‚∑È§«∏UŸ ∑§ ∑§Ê⁄UáÊÊ¥ ∑§Ë ¬„UøÊŸ — ÁﬂE SÃ⁄UËÿ
◊ÊãÿÃÊ

◗

œÊÁàﬂ∑§ ‡ÊÊœŸ ¬˝Á∑˝§ÿÊ ‚ ◊ÈÁÄÃ — •ª˝ªÊ◊Ë

◗

¡Òﬂ-«UËïÊ‹ ¬˝ÊÒlÊÁª∑§Ë ◊¥ ŸﬂÊã◊·

◗

¬ÊÁ⁄UÁSÕÁÃ∑§Ë-¬⁄UËˇÊáÊ — ÁﬂESÃ⁄UËÿ ⁄UÊ∑§ÕÊ◊Ê¥ ∑§Ê •ŸÈ‚⁄UáÊ,
⁄UÊc≈˛U ∑§Ê ‚◊Õ¸ ’ŸÊŸÊ

◗

¬˝÷Êﬂ‡ÊÊ‹Ë ﬂÊcáÊË∑§⁄UáÊ ∑§ Á‹∞ ÁS¬¢˝∑§‹⁄U ∑§Ê ŸﬂËŸ Á«UïÊÊßŸ—
‚È⁄UÁˇÊÃ ÷ÍÁ◊-÷⁄UáÊ ˇÊòÊÊ¥ ◊¥ ∑§◊Ë

◗

©UŸ ˇÊòÊÊ ◊¥ ¬„È°Uø ¡„UÊ° ¬Á⁄¢UŒ ÷Ë ¡ÊŸ ‚ «U⁄¥U — •‹ÈÁ◊ÁŸÿ◊
‡ÊÊœŸ ¬hÁÃ

◗

¬Ê°ﬂÊ¢ ∑§Ê ‚ÍπÊ ⁄UπŸÊ — ¡‹⁄UÊœ∑§ ¡ÍÃ ∑§ Ã‹ ∑§Ê ø◊«∏UÊ

◗

Á» ÁŸÁ‡Ê¢ª Ã∑§ŸË∑§Ê¥ ◊¥ Ÿß¸ πÊ¡ — ∑§÷Ë Ÿ ‚◊ÊåÃ „UÊŸﬂÊ‹Ê
∑§Ê◊

◗

Á‚ã≈ÒUŸÊ¥ ◊¥ ¬˝ÊÒlÊÁªÁ∑§ÿÊ¥ ∑§Ê ©UÀ≈UÊ ¬˝ﬂÊ„U–

◗

◊ÎÃ ¬‡ÊÈ•Ê¥ ∑§Ê ‚ŒÈ¬ÿÊª— ‹ÊªÊ¥ ∑§Ë •Êﬂ‡ÿ∑§ÃÊ ∑§ •ŸÈM§¬
∑§Êÿ¸ •ÊÒ⁄U ‚» ‹ÃÊ

‚¢¬ÍáÊ¸ ÁﬂE ‚¢∑§≈U¬ÍáÊ¸ ÁSÕÁÃÿÊ¥ ∑§Ë ’ÊÃ ∑§⁄U ⁄U„UÊ „ÒU, Á» ⁄U
÷Ë, •¬Ÿ ¬˝ÊÒlÊÁª∑§Ë „USÃˇÊ¬ •ÊÒ⁄U •Êª ’…∏UŸ ∑§Ë •¬ŸË ¬˝Á∑˝§ÿÊ
mÊ⁄UÊ „U◊Ÿ „U⁄U Ã⁄U„U ∑§Ë ∑§Á∆UŸÊß¸ •ÊÒ⁄U ÁŸ⁄UÊ‡ÊÊ ∑§Ê ÁŸ«U⁄UÃÊ ∑§ ‚ÊÕ
‚» ‹ÃÊ¬Íﬂ¸∑§ ‚Ê◊ŸÊ Á∑§ÿÊ „ÒU–
‹Á⁄Uª wÆÆ~ ∑§Ê Ãâÿ ““ø◊¸ ˇÊòÊ ◊¥ øÈŸÊÒÃË ∞ﬂ¢ •ﬂ‚⁄U
(∑§ÊÚßÀ‚)”” (Challenges and Opportunities in Leather Sector
(COILS) ◊¥ ÁﬂESÃ⁄UËÿ •ÊÁÕ¸∑§Ë ◊¢ŒË, ¬ÿÊ¸ﬂ⁄UáÊ ◊Ê◊‹ ÃÕÊ ˇÊòÊÊ
∑§Ë ŒËÉÊ¸∑§ÊÁ‹∑§ ﬂÎÁh ∑§ Á‹∞ ∑§ÊÒ‡Ê‹ •ÊÒ⁄U ’ÊÒÁh∑§ ∑§ÊÁ◊¸∑§ ‡ÊÁÄÃ
∑§Ë ‹ªÊÃÊ⁄U ∑§◊Ë ∑§ ‚ÊÕ Ÿß¸ øÈŸÊÒÁÃÿÊ¥ ¬⁄U äÿÊŸ ÁŒÿÊ ªÿÊ–
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•Ê¡ „U◊¥ Ÿß¸ ∑§À¬ŸÊ •ÊÒ⁄U Ÿ∞ Á‚hÊ¢ÃÊ ∑§Ë •Êﬂ‡ÿ∑§ÃÊ „ÒU–
√ÿÊ¬Ê⁄U, ©UlÊª •ÊÒ⁄ ‡ÊÒˇÊÁáÊ∑§ •ÊŒÊŸ-¬˝ŒÊŸ, ŸﬂËŸ ‚Ê„U‚ •Ò⁄U
Ÿß¸ ªÁÃ ŒŸ ∑§ Á‹∞ ∑§ø•‚ ∞∑§ •ÊŒ‡Ê¸ ¬Á⁄U‚⁄U „ÒU •ÊÒ⁄U ÁﬂÁ÷ãŸ
◊¢ø ß‚∑§Ë ‚ÈŒÎ…∏UÃÊ ’ŸÊ∞ „ÈU∞ „ÒU–
÷Ê⁄UÃËÿ ø◊¸ ˇÊòÊ ◊¥ ˇÊ◊ÃÊ•Ê¥U ∑§Ê ÁŸ◊Ê¸áÊ ∑§⁄UŸ •ÊÒ⁄U ¬˝⁄UáÊÊ
¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ ∑§ø•‚ ∞∑§ •ÊŒ‡Ê¸ SÕÊŸ „ÒU– „U◊ •ﬂ‚⁄U
ŒπÃ „¥ÒU ÃÕÊ ◊ÃÊ¥ •ÊÒ⁄U ÁﬂøÊ⁄UÊ¥ ∑§ ‚Á∑˝§ÿ •ÊŒÊŸ- ¬˝ŒÊŸ ‚ „U◊Ê⁄UË
¡ÊŸ∑§Ê⁄UË ∑§ ©UÁøÃ ©U¬ÿÊª ∑§ ◊Êäÿ◊ ‚ •Êª ’…∏UŸ ∑ Á‹∞ ©UlÊª
¡ªÃ ∑§ ¬˝ªÁÃ‡ÊË‹ ‚ŒSÿÊ¥ ∑§Ë ‚„UÊÿÃÊ ∑§⁄UÃ „Ò¥U–
‚» ‹ „UÊŸ ∑§ Á‹∞ „U◊ ‹ªÊÃÊ⁄U •Êª ’…∏U ⁄U„U „Ò¥U, „U◊ ∑§Œ◊ÃÊ‹
∑§⁄UÃ „ÈU∞, Áﬂ·ÿÊ¢Ã⁄U „UÊ∑§⁄U, ‚Ë◊Ê•Ê¥ ∑§Ê ¬Ê⁄U ∑§⁄UÃ „ÈU∞, πÊ¡ ∑§⁄Ã
„ÈU∞, ¬˝ÿÊª ∑§⁄UÃ „È∞ ∞∑§ ‚‡ÊÄÃ ‚ÍòÊ ¬˝ÊåÃ ∑§⁄UŸ ∑§Ê ∞∑§ •Õ∑§
∞„U‚Ê‚ ◊„U‚Í‚ ∑§⁄Ã „Ò¥U– „U◊ •ÁÃ ¬⁄U ÁŸÿ¢òÊáÊ ∑§⁄UÃ „ÒU, •ÁÃ ‚ ŒÍ⁄U
⁄„UÃ „ÒU •ÊÒ⁄U ©U‚‚ •‹ª „UÊŸ ∑§ ‹Ê÷ ‚ ’øÃ „Ò¥U–
‹Á∑§Ÿ „U◊ ◊Í‹÷ÍÃ •ŸÈ‚¢œÊŸ, •ŸÈ¬˝ÿÈÄÃ •ŸÈ‚¢œÊŸ, Ã∑§ŸË∑§Ë
¬⁄UÊ◊‡Ê¸ ‚ﬂÊ, •ª˝‚⁄U „UÊŸ ◊¥ ‚ÈSÃ Ÿ„UË¥ „ÊŸÊ øÊ„UÃ ÃÕÊ ◊ÊŸﬂ
‚¢‚ÊœŸ Áﬂ∑§Ê‚ ∑§ ∑§Êÿ¸∑˝§◊Ê¥ ◊¥ ∑§Êÿ¸-•Êø⁄UáÊŸËÁÃÿÊ¥ ∑§ ◊Ê◊‹ ◊¥
‚◊¤ÊÊÒÃÊ Ÿ„UË¥ ∑§⁄UŸÊ øÊ„UÃ - ÿ ‚÷Ë •◊ÍÀÿ, ⁄UøŸÊà◊∑§ „ÒU Á¡ã„¥U
ﬂÊÁáÊÁÖÿ∑§ SÃ⁄U ¬⁄U ‹ÊªÍ Á∑§ÿÊ ¡Ê ‚∑§Ã „ÒU ÃÕÊ •Ê‡ÊÊﬂÊŒ ∑§Ë Ÿß¸
‹„⁄U ‚ ©U÷⁄UŸﬂÊ‹Ë ¬Á⁄UÿÊ¡ŸÊ•Ê¥ ∑§ ¬˝ﬂÊ„U ‚ ª˝Ê„U∑§Ê¢ ◊¥ ﬂÎÁh ŒπË
¡Ê ‚∑§ÃË „ÒU–
ø◊¸ ˇÊòÊ ◊¥ ÁﬂESÃ⁄UËÿ Áﬂ∑§Ê‚Ê¥ ∑§ ‚ÊÕ ∑§Œ◊ ‚ ∑§Œ◊
Á◊‹ÊŸ ∑§ ÁŸ∞ ∑§ø•‚ Ÿ ∑§ß¸ ¬˝ÿÊ‚ Á∑§∞ „ÒU–
‚ÍøŸÊ ∑§Ë ‚» ‹ÃÊ ¬ÊŸ ∑§Ê ◊Êª¸ „ÒU, •Ê¡ ∑§ •àÿ¢Ã
¬Á⁄UﬂÃ¸Ÿ‡ÊË‹ ÃÕÊ ªÁÃ‡ÊË‹ ÁﬂE ◊¥ ‚¢SÕÊŸ ∑§Ë ‚¢SÕÊŸ-‚Êﬂ¸¡ÁŸ∑§ÁŸ¡Ë ‚Ê¤ÊÊŒÊ⁄UË ∑§Ë ﬂÎÁh ∑§Ê Œπ∑§⁄U ◊Ò¥ •¬Ÿ •Ê¬ ∑§Ê ¬˝»È ÁÀ‹Ã
◊„U‚Í‚ ∑§⁄UÃÊ „ÚÍU–
‚¢¬ÍáÊ¸ ⁄UÊc≈˛U ‚ ÁŒ‹øS¬Ë ∑§ ‚ÊÕ •Áœ∑§ ◊Ê°ª ¬˝ÊåÃ „ÈUß¸ „Ò¥U,
ﬂÊÁ·¸∑§ ¬˝ÁÃﬂŒŸ ◊¥ ßã„¥U ÁﬂSÃÊ⁄U ‚ ¬˝SÃÈÃ Á∑§ÿÊ ªÿÊ „ÒU, ÿ„UÊ° ©Uã„¥U
‚¢ˇÊ¬ ◊¥ ¬˝SÃÈÃ Á∑§ÿÊ ¡Ê ⁄U„UÊ „ÒU —
◗

¡Òﬂ-«UËïÊ‹ ¬˝ÊÒlÊÁª∑§Ë Áﬂ∑§Ê‚ ◊¥ ¬˝÷ÊﬂÊà◊∑§ ∑§Œ◊

◗

◊ÊŸﬂ •ŸÈ‚¢œÊŸ Áﬂ∑§Ê‚ Á◊‡ÊŸ ∑§ ∑§Êÿ¸∑˝§◊ •ÊÒ⁄U ÁﬂESÃ⁄UËÿ
’¥ø ◊ÊÁ∑Z§ª

◗

ŸÒŸÊ-¬˝ÊÒlÊÁª∑§Ë ◊¥ ◊„UûÊ ¬˝ÿÊ‚

◗

ø◊¸ ‡ÊÊœŸ ¬˝Á∑˝§ÿÊ ◊¥ ™§¡¸ ‚ˇÊ◊ ∑§Êÿ¸∑˝§◊

◗

ø◊¸ ˇÊòÊ ∑§Ê ‚◊Á∑§Ã Áﬂ∑§Ê‚ - ø◊¸‡ÊÊœŸ ˇÊòÊ
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◗

©U¬øÊ⁄U ÿÈÄÃ »È ≈Uﬂÿ⁄U ∑§ Áﬂ∑§Ê‚ ◊¥ ¬˝ªÁÃ

◗

ﬂ‚¢Ã/ª˝Ëc◊ ∞ﬂ¢ ¬Ã¤Ê«∏U/ ‡Ê⁄UŒ ´§ÃÈ ∑§ Á‹∞ ◊ÊÚ«UKÍ⁄UÊ¬
⁄UÊ©¢U«U≈U’‹Ê¥ ◊¥ •ÁmÃËÿ ‚» ‹ÃÊ

◗

ø◊¸ ◊¥ ¬Íﬂ¸-S¬œÊ¸à◊∑§ •ŸÈ‚¢œÊŸ ◊¥ ŸÃÎûﬂ

◗

ø◊¸ ˇÊòÊ ◊¥ ¬ÿÊ¸ﬂ⁄UáÊŸÈ∑Í§‹ ‚È⁄UˇÊÊ ¬˝ÊåÃ ∑§⁄UŸ ◊¥ ◊„Uûﬂ¬ÍáÊ¸
∑§Œ◊

◗

∑§ß¸ ◊„Uûﬂ¬ÍáÊ¸ •ŸÈ‚¢œÊŸ ∞ﬂ¢ Áﬂ∑§Ê‚ ‚¢SÕÊŸÊ¥ ∑§ ‚ÊÕ Ÿ≈Uﬂ∑¸§
¬˝ÿÊ‚

◗

ø◊¸‡ÊÊœŸ ∑§Ë ¬˝Á∑˝§ÿÊ ◊¥ ⁄UÊ‚ÊÿÁŸ∑§ ‚ ¡Òﬂ-⁄UÊ‚ÊÿÁŸ∑§
¬Á⁄UﬂÃ¸Ÿ ∑§ Á‹∞ ∞U∑§ ◊„Uûﬂ¬ÍáÊ¸ ¬Á⁄UﬂÃ¸Ÿ „UÃÈ ŸÍÃŸ ‚„USòÊÊéŒË
÷Ê⁄UÃËÿ ¬˝ÊÒlÊÁª∑§Ë ŸÃÎàﬂ ∑§ ‚ÍòÊ¬ÊÃ (NMITLI)

◗

•¢Ã⁄UÊ¸c≈˛UË‚ ¬˝Á‡ÊˇÊáÊ ∑§Êÿ¸∑˝§◊

¡ÍÃ ∞ﬂ¢ ¬¢¡Ë∑§⁄UáÊ, ◊ÍÀÿÊ¢∑§Ÿ, ¬˝ÊÁœ∑§⁄UáÊ ◊¥ Áﬂ·Ò‹ ¬ŒÊÕÊZ ‚
ŒÍ⁄UË ÃÕÊ ⁄UÊ‚ÊÿÁŸ∑§ ¬ŒÊÕÊ¸ ∑§Ë ‚È‚¢ªÃÃÊ ∑§ Á‹∞ ‚„UÿÊª „ÃÈ
⁄UÊ‚ÊÿÁŸ∑§ ¬⁄UËˇÊáÊ
‚¢SÕÊŸ ∑§ ∑§ß¸ ﬂÒôÊÊÁŸ∑§Ê¥ / ‚„UÿÊÁªÿÊ¥ ∑§Ê ÿÈﬂÊ ﬂÒôÊÊÁŸ∑§
¬È⁄US∑§Ê⁄U, •ŸÈ‚¢œÊŸ ∞ﬂ¢ Áﬂ∑§Ê‚ ¬È⁄US∑§Ê⁄U, ø◊¸ ÁŸÿÊ¸Ã ¬Á⁄U·Œ
Á«UïÊÊßŸ ¬È⁄US∑§Ê⁄U, •¢Ã⁄UÊ¸c≈˛UËÿ »Ò ‹ÊÁ‡Ê¬ ¬È⁄US∑§Ê⁄U ÃÕÊ ◊„Uûﬂ¬áÊ¸
ÁŸ∑§ÊÿÊ¥ ∑§Ë ‚ŒSÿÃÊ ¬˝ÊåÃ „ÈUß¸ „ÒU ÿ ‚÷Ë ’œÊß¸ ∑§ ¬ÊòÊ „Ò¥U–
∑§ø•‚ ∑§ ﬂÊÁ·¸∑§ ¬˝ÁÃﬂŒŸ ∑§Ê Ám-ﬂ·Ë¸ÿ ‚¢S∑§⁄UáÊ
•àÿ¢Ã •Õ¸¬ÍáÊ¸ „ÒU ÃÕÊ ÇÿÊ⁄U„UﬂË ÿÊ¡ŸÊ ∑§Ë ‡Ê· •ﬂÁœ „UÃÈ
ÃÒÿÊ⁄U „ÊŸ ÃÕÊ Ÿß¸ øÈŸÊÁÃÿÊ¥ ∑§Ê ‚Ê◊ÊŸÊ ∑§⁄UŸ ∑§ Á‹∞ „U◊¥
ˇÊ◊ÃÊ ¬˝ŒÊŸ ∑§⁄UÃÊ „ÒU–
•ÊŸﬂÊ‹Ê ‚◊ÿ ªÈáÊﬂûÊÊ •ÊÒ⁄U ‚¡¸ŸÊà◊∑§ÃÊ ∑§Ê ◊‹
„ÒU– „U◊ •Êª ’…∏UŸ ∑§ Á‹∞ ø◊¸ ˇÊòÊ ‚ ‚¢’h ÁSÕ⁄U ÿÊ¡ŸÊ•Ê¥
∑§Ë M§¬⁄UπÊ ÃÒÿÊ⁄U ∑§⁄UŸ ∑§Ë •Êﬂ‡ÿ∑§ÃÊ „UÒ–
‚∑§Ê⁄UÊà◊∑§ÃÊ ∞ﬂ¢ ‚Ê„U‚¬ÍáÊ¸ ∑§Œ◊ ©U∆UÊŸ ∑§ Á‹∞
S¬c≈ÃÊ •ÊÒ⁄U ‚⁄U‹Ë∑§⁄UáÊ „UË „U◊Ê⁄U ¬˝ÿÊ‚Ê¥ ∑§Ë Áﬂ‡Ê·ÃÊ∞° „Ò¥U–
„U◊Ê⁄U ‚ÊÕ ø‹Ÿ ÃÕÊ ÷Áﬂcÿ ◊¥ •Êª ’…∏Ÿ, ©Uà‚Ê„U ’Ê°≈UŸ ∑§
Á‹∞ •¬ŸË ß‚ Áﬂ∑§Ê‚ ÿÊòÊÊ ◊¥ ◊Ò¥ •Ê¬∑§Ê •Ê◊¢ÁòÊÃ ∑§⁄UÃÊ „°Í–
◗

¬˝Ê. «UÊÚ •Á‚Ã ’⁄UáÊ ◊á«U‹
ÁŸŒ‡Ê∑§

Leather Processing
Technology

Leather Processing Technology
Focus on R & D projects in leather process technology area has been on clean, cost effective and
generic technologies for applications in the production of different types of finished leathers.
Development of suitable in-process control measures for reduction of salinity in tannery effluent
and also reducing the volume of waste water discharged from tanneries through suitable water
management and recycling measures. Since skin preservation contributes most to the salinity,
there have been efforts made to standardize and popularize salt-free and less-salt preservation
techniques under various projects being carried out on network mode at national as well as
through International collaborations. On the other hand, the tanning industry has been facing
problems for compliance to standards for the eco-sensitive chemicals laid down by some of the
major importers of finished leathers and leather products from India. Some of the substances
of major concern include hexavalent chromium, water extractable chromium irrespective of the
oxidation state and alkyl (nonyl / octyl) phenyl ethoxylates mainly originating from surfactants,
degreasing agents and fatliquor formulations. Research efforts have been made to understand
the source of these substances and device means for the elimination of the same in the finished
leathers.

TDS reduction measures in leather processing
Salt-free and less-salt preservation: Many salt-less and less-salt preservation methods have been
developed/evaluated under different programs supported under NMITLI (Biotechnology for
Leather), ACIAR (Australian Centre for International Agricultural Research) funded IndoAustralian collaborative project for Salinity Reduction in Tannery Effluents and various other
in-house projects.
Some of the cleaner preservation techniques ready for dissemination:
• Chilling method for preservation for short term preservation of hides.
• Biopreservation for skins using bacteriocin.
• Low salt preservation for curing of skins.
• Silicate bases curing method in combination with chilling method for skins and hides.
• Very low salt chilling method for curing of skins.
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Other TDS reduction measures: Under the ACIAR project, a pickle liquor recycling in vegetable
tanning and Direct Chrome Liquor recycling method for reduction of discharge of TDS from
chrome tanning have been implemented in commercial tanneries. Currently, a consultancy
project is being carried out in Dindugal Cluster for TDS reduction.

Zero Emission Research Initiative
Water recycle and reuse method based on zero waste water
discharge from beam house and tanning operations has
been developed and standardized on semi-commercial
scale. A pilot scale facility created at CLRI on PPP mode
has been utilized for the demonstration of the technologies
to the industry. The zero emission research efforts in
the post tanning operations have been initiates and the
use of suitable electrochemical flocculation / oxidation
processes screened for the degradation / removal of hard
biodegradable chemical / auxiliaries studied. The reuse of
water recovered from treated waste water using Reverse
Osmaosis (RO) in post tanning operations has been
studied and a potential for saving in post tanning chemicals
established. The problem that might occur in the reuse of
recovered water analyzed in terms of some of the critical
parameters and mitigation measures standardized.

Enzyme Assisted Leather processing for
pollution reduction
Enzyme-only Beam house operations: Under the
NMITLI project for Biotechnology for Leather, pilot scale
evaluation of lead enzyme formulations from the Large
scale Fermentation Facility created at CLRI have been
carried out both for enzyme-only dehairing and defleshing
operations.

Enzyme assisted high exhaust chrome tanning process:
This method enhances the uptake of chromium to above
95% along with good penetration and distribution of
chromium.
Enzyme assisted high exhaust vegetable tanning process:
The primary objective of the work is to open up the
fibre matrix by enzymatic treatment with acid protease
to enhance the diffusion of vegetable tannins for better
exhaustion.
Enzyme assisted dyeing process: The approach is based on
the concept that the enzymes act as biocatalysts in opening
up of the fibrous leather network thereby enhancing the
diffusion of dyes into the leather matrix on one hand and
increasing the availability of more functional groups in the
matrix for reaction with the dyes on the other leading to
improved uptake of dyes.
Enzyme based approach for scavenging hexavalent
chromium in leather: The enzyme chromate reductase
isolated from a Bacillus species has been used for its efficacy
in scavenging hexavalent chromium from the leather as
well as from the Cr(VI) contaminated soil. Kinetic studies
have been also carried out.
Other issues being addressed include the use of sulfur dyes
in leather dyeing, screening of newer biocides as bactericide
and fungicides in leather processing, upgradation of lower
ends through surface modification and texture addition
and standardization of full organic tanning system for the
production of chrome and mineral-free white leathers.
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Leather Product
Technology

Leather Product Technology
Shoe Design & Development
The Shoe Design & Development Centre continued its efforts in the area of newer
materials and product innovations in footwear, biomechanics, fashion forecasting and
training.

Artificial Limb Project – RuTag, IITM
Project was taken as part of RuTAG (Rural Technology Action Group), IIT, Madras and
the Gandhigram Trust to replace their existing Artificial Limbs with more sophisticated and
scientifically accurately designed limbs. CLRI developed an Artificial Foot that is lightweight,
durable and affordable whilst incorporating the characteristics displayed by the human foot
during normal ambulation. The user wear trials gave us excellent feedback.
Development of PU Elastomeric Sheets for Therapeutic Footwear applications: Developed
a new insole material based on polyurethane (PU) based on commercially available high
molecular weight PU and synthesized PU. This material was tested thoroughly in Diabetic
footwear for risk 1 category patients with great success. IPR was also obtained for this newly
developed material.

ACCUMED project on Footbeds and Medical Insoles
To establish the pressure mitigation property of the Flat Feet BOP insole and the Heel Pain
BOP Insole during weight bearing activity in normal ambulation, CLRI carried out a project
to test and establish the efficacy of Medical Insoles developed by ACCUMED, an American
Company involved in the manufacture of Footbeds and Medical Insoles.

Development of AFO Removable Walker
SDDC developed specialized footwear for patients with peripheral neuropathy as they
are associated with Impaired Balance, Altered walking pattern, Higher risk of falling. The
ANKLE FOOT ORTHOSIS (AFO) developed was tested for the various gait parameters
like : step length, Stride length, Step width, Velocity and Cadence.

Diabetic Footwear for the rural population
EVA moulded footwear: An inexpensive (sub Rs 100/-) footwear, which is lightweight, water
proof and durable has been developed. Extensive testing and data collection was done and
the results obtained were excellent.

Footcare solutions for abnormal foot, protective wear and Niche products for high
value market
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Carried out ACCUMED consultancy project on “Retrofittable Foot Arches to establish
the pressure mitigation property of the full insole (Breathe-O-Prene i.e. BOP) retrofittable

foot arches and the half insole retrofittable foot
arches during weight bearing activity in normal
ambulation.
Commercialization of DIASTEP, a special offthe-shelf footwear for low risk diabetics under a
sponsored project from the Novo Nordisk Fund
in association with MV Diabetes Research Centre.
The present invention provides therapeutic open
footwear for the diabetic patients with risk of foot
problems due to neuropathy but without deformity
in the feet adapted such that the footwear reduces
the abnormal distribution of plantar foot pressure.
The therapeutic footwear has a cow softy leather
upper, a unit moulded sole made from Polyurethane
(PU) with extra depth to provide larger area for
more effective pressure distribution and outsole
having special tread for better grip and traction. This
technology was commercialized and manufacturing
license was obtained by M/s MV Health Care for a
total consideration of Rs 11 lakhs.		
Statistical (ANOVA and Z-Score) analysis of the
Ring trials carried out for two different Standard
Atmospheric Conditions by various labs globally.
Carried out the effect of change in Standard
Atmospheric Conditions and its reflection in the
physical test values for the ISO technical committee.
The test results for the various properties were
analysed using the ANOVA and Z-Score analysis
and the efficacy of the test results were studied.
About 9 global labs took part in this exercise. CLRI
has taken up bench marking studies in several
footwear industries. Lean manufacturing studies
were also taken up aiming at higher productivity
with optimum input level.

Leather Apparel and
Accessories Design &
Development
Leather apparel and accessories group has worked
extensively on materials, methods & applications

and developed unique combination products
with leather. Since emerging trends offer immense
opportunities for combination products, exclusive
products from natural materials such as pineapple
fibre have been designed and developed as fashion
accessories.

Innovative Products from Leather and Endi/
Muga Fabric
Recently, we have identified two natural fabrics made
out of Muga and Endi silk for combining with leather
to fabricate a range of products. Muga silk is extracted
from a species of insect, Antheraea assamensis, not to
be found anywhere in the world except in the North
Eastern region of India. Endi, also known as errandi
or eri is a multivoltine silk spun from open-ended
cocoons, unlike other varieties of silk. Endi silk is the
product of the domesticated silkworm, Philosamia
rinini that feeds mainly on castor leaves.

Products made in combination of leather with
natural fabric
Studies on Polymeric Membranes and New Material/
Product Development Metal ion separation from
industrial effluents and protein removal from food
and bio-related industrial waste streams are gaining
increased visibility due to environmental concern
and saving valuable materials.

Polymeric materials can be modified to improve the
properties either by blending or by copolymerization
with another polymer. Melt blending and solution
blending are widely used for polymer blending.
Membrane technology currently employs a wide
range of polymeric materials, and continual
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development of new membrane materials is
crucial to sustain and expand the growing interest
in the technology. Although cellulose acetate
(CA) based polymers are generally preferred over
other membrane materials, CA based membranes
have certain disadvantages such as fouling, poor
mechanical as well as chemical stability. It is possible
to improve the performance of CA membranes by
solution blending with another polymer or by adding
pore forming / functional additives. Hydrophilic
ultrafiltration membranes have been prepared by
blending CA as a matrix polymer with increasing
concentrations of poly (vinylpyrrolidone) (PVP)
using N,N’-dimethylformamide as the solvent.
The results indicate that porosity, pore size, and
molecular weight cut-off of the membranes increase
as the concentration of PVP increases. An attempt
has been made to remove the valuable proteins and
metal ions using modified CA membranes prepared
in the absence and presence of the polymeric
additives such as PVP and polyethyleneglycol (PEG
600) in various compositions. In general, it was
found that CA/PVP blend membranes displayed
higher permeate flux and lower rejection compared
to CA / PEG blend membranes at all additive
concentrations. An ultrafiltration process for
purifying aqueous solutions containing heavy and
toxic metals such as chromium has been investigated
using cellulose acetate and sulfonated poly (ether
ether ketone) blend membranes. Factors affecting
the percentage rejection and permeate flux such
as pH, concentration of solute, concentration of
PVA, transmembrane pressure and composition of
blend membranes were investigated. It was found
that percentage rejection improved at a pH6 and
a macroligand (polyvinylalcohol) concentration
of 2 wt.%.

Innovative Life Style Products from Leather
and Natural Fabric Combination
Identified leather like/alternative natural fibres from
a variety of sources such as pineapple leaf fabric,
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banana fabric, soya fabric, endi and muga and their
mechanical properties have been evaluated. An
attempt has also been made to develop a composite
protein fibre from different protein sources such
as casein and soybean using solution spinning
technique.

Products made from banana, endi and muga
fabric in combination with leather

Properties of natural and synthetic leathers
used for garment production: A comparative
study
Natural sheep nappa leather and synthetic polyurethane
(PU) based leather, which are used for garment
application, have been chosen and analyzed for important
physico-chemical and structural properties.

Drape studies on goat suede apparel leathers
Drape coefficient and the number of nodes were measured
for goat suede leathers from four different firms and
compared with mechanical properties, which influence the
garment construction, such as softness, flexural rigidity,
initial tensile modulus, formability, weight and thickness.
The results of this study can be used as a basic tool for
leather selection to facilitate the design and construction
of garments.

Environment
Technology

Environment Technology
Environment research group has carried out projects related to environmental
issues of the leather-processing sector and allied sectors. R & D works, technical
consultancy services, training programmes of this research group has been made
in such a way that the technology solutions provided for treatment of effluent,
solid waste and cost effective CETP operation and maintenance.

Implementation of Secure Landfill Facility (SLF) for Tanneries
Designed and patented decentralized Secure Landfill System for sludge generated
from tannery sector alone with Reinforced Cement Concrete (RCC) structure
with provision to collect leachate and treat in CETPs and also to accommodate
more quantity of sludge with less area. Based on this concept, decentralized
Secure Landfill System has been implemented at Ranipet, SIDCO (Phase-I),
Melvisharam, Ambur, Vaniyambadi, and Pernambut CETPs for capacities
ranging from 5,000 to 1,15,000 m3 with financial assistance from Ministry of
Commerce and Industry under ASIDE and Cluster Development schemes.

Development of Minimum National Standards (MINAS) for
Central Pollution Control Board
Carried out studies on development of Minimum National Standards
(MINAS) considering latest technological developments, processing capacities,
etc. for Central Pollution Control Board. In this study, enumeration, capacity,
processing details, address, water usage and waste water discharge, solid waste
generation, characteristics of raw, pre-treated and treated effluents of tanneries
in various clusters in the country has been carried out.

Implementation of Sewage treatment plant for Tuticorin Port
Trust (TPT)
Designed UASB based Sewage treatment plant for a capacity of 1000 m3/day.

Management of treated wastes
Feasibility of anaerobic digestion of sinews generated from gelatin manufacturing
industry has been studied.
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Implementation of Membrane Bioreactor (MBR) and Reverse
Osmosis (RO) for Ambur and Vaniyambadi Tannery Clusters
Under cluster development programme of Ministry of Commerce and Industry

secure landfill, upgradation of existing 4 CETPs, installation
of membrane bioreactor and Reverse Osmosis plants has
been implemented for the first time in the country for
CETP. The recovered water from RO plant will be reused
in the process and the reject will be evaporated to meet the
statutory requirement of Zero Liquid Discharge of Tamil
Nadu Pollution Control Board (TNPCB).

Implementation of energy and sulphur recovery
system
The effluent generated from CETP and solid waste after
liquefaction are treated in UASB plant integrated with
sulphur recovery unit, biogas and elemental sulphur are

recovered with the financial assistance of MoFF, MNRE
and CSIR. The electrical energy is recovered from the
biogas containing methane using gas engine.
Biomethanation plant of 52 tpd capacity has been
implemented at Hind Agro Industries Limited, UP for
abattoir solid wastes. The biogas generated is being used as
fuel in the boiler to generate steam to use in the rendering
plant.
Electro Catalytic Oxidation (ECO) for the treatment of
wastewater using very low electrical energy consumption
was developed. The technology applies to wastewater of
low biodegradability, high TDS, high intensity of color.
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Leather Chemicals
Technology

Leather Chemicals Technology
Polymer-leather Composites
New polymeric materials and polymer -leather composites from polyurethane
(PU), plasticized polyvinyl chloride (p-PVC), ethylene vinyl acetate (EVA),
natural rubber (NR) and cellulose based materials have been developed. Leather
like sheet was prepared from cellulose based fabric, buff dust and applied for
leather like finishes. The mechanical and thermal properties of the products
were analyzed and characterized by their physical and thermal properties.
The physical properties show better stress-strain characteristic, percentage of
elongation at break, abrasion resistance and flexibility. Viscoelastic materials
based on polyetherurethanes (PUs) were synthesized with highest degree
of phase separation of hard and soft segments. Therapeutic footwear was
developed incorporating selected PU insoles, and distributed to risk-1 category
diabetic patients and studied for the efficacy in reduction of plantar pressures
and increase in total contact area.
Interpenetrating Polymer Nanocomposite Networks (IPNNs) for suitable
applications in footwear sector have been prepared. Oraganophilic
montmorillonite (OMMT) was synthesized by cationic exchange between
montmorillonite (MMT) and different aromatic amines in an aqueous solution.
A new nanocomposite consisting of polyurethane ionomers – and OMMT was
interpenetrated with acrylic modified polyurethane to form interpenetrating
polymer networks (IPNs). Thermoplastic ionomer Interpenetrating Polymer
Networks (IPNs) based nanocomposites as advanced materials for load and
thermal barrier applications have been developed.

Dye Removal through Copper Complexes
Copper(II) complex of NN’–ethylene bis(salicylidene-aminato) (salenH2)
encapsulated in super cages of zeolite-Y has been found to be a potential catalyst
for removal of anionic dyes. More than 95% dye removal has been achieved
using this catalyst for commercial effluent.

Synthesis of Polysiloxanes
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A series of novel Poly(Imide-Siloxanes) (PIS) were synthesized by the grafting
of amine terminated soluble imides to the siloxane backbone. The amine

terminated imides were synthesized by choosing suitable anhydrides and
amines to get the imides that are soluble in polar and non-polar solvents. The
imides were grafted to the siloxane backbone by the epoxy group cleavage.

Designing of Water Soluble Polymers
Design of water soluble polymers consisting of possible higher cholesterol
side chain and exhibiting better solubility demands novel synthetic strategies.
To promote the reactivity of cholesterol containing monomer and to modify
the polarity characteristics of cholesterol mesogen, a new monomer, is
designed.

Membranes for Gas Transport
A series of PDMS-PU membranes based on PDMS soft segment and HMDI,
TDI and MDI hard segments were synthesized as potential membranes for
gas transfer.

Synthesis of Antibacterial Agents through Michael addition
The synthesized compounds were tested for their antibacterial activity

against four microorganisms namely, E. coli NCIM 2931, S. aureus NCIM 5021,
P. vulgaris NCIM 2813, P. aeruginosa NCIM 5029 by micro dilution method. These
compounds showed MIC (Minimum Inhibitory Concentration) values in the range
of 0.16-2.67 µM.

Microbes in Leather Application
Scale up studies on solid state fermentation at 25 kg level for the production of alkaline
protease from Aspergillus tamarii for cleaner leather processing has been carried
out; Technology for the preparation of dry enzyme powder has been developed for
commercial application; Conditions to improve the shelf life of enzyme for application,
and novel secondary metabolites with antifungal and antibacterial activities have been
developed for industrial applications.

Solutions for the Spew Problem
A new method for removal of fat spew resulting from crystallization of saturated fat
from leathers using enzyme based formulations has been developed. The spew has
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not reoccurred on storage at cold conditions for more than two weeks. This method
can help considerably in containing material and economic loss.

Lipase from Aspergillus niger
A novel mixed solid substrate fermentation was developed for production of lipase
from Aspergillus niger and various processes of extraction of enzyme from the substrate
was determined. In another process the production of lipase from a yeast strain was
developed and the concentrated enzyme could be effectively used as an additive in
detergent formulations.
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Core Group
in Basic Sciences

Core Group in Basic Sciences
Leather Science
An
integrated
chemo-enzymatic
methodology has been explored, which
would minimize or to some extent
eradicate the unsafe chemicals involved
in the process to provide a clean
environment. The sequence involves an
enzymatic dehairing, NaOH based fibre
opening and a pickle-less chrome tanning.
The modified process results in decrease in COD and TS (total solids) loads as
compared to control process.
The rationalized process developed involves a salt-free curing, lime and sulfidefree beam-house process and post-tanning followed by tanning employing
a reverse leather-processing technique. The functional performance of the
leathers is found to be on par with that of conventionally processed leathers.
The rationalized leather process reduces the usage and discharge of chemicals
and also enjoys a significant reduction in pollution loads.
Biosorption of basic yellow dye on to the green macroalgae Caulerpa
scalpelliformis have been carried out. Sorption equilibrium studies demonstrated
that the biosorption followed Freundlich isotherm model, which implies a
heterogeneous sorption phenomenon.
Dehairing and fiber opening processes has been achieved using an enzyme and
sodium metasilicate. The extent of opening up of fibre bundles is comparable
to that of conventionally processed leathers using 2% sodium metasilicate
solution. The presence of silica in the crust leather enhances the bulk properties
of the leather. The process exhibits significant reduction in COD and TS loads
by 55 and 24%, respectively.
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Twenty four natural shades were developed using combination of seven natural
colorants such as Rhine, Rhine M, Indus, Pacific, Caspian, Henna and modified
Logwood by mordanting with three metal ions. Developed colors have potential
value in the global leather market in the context of environmentally benign
leather processing.

Through appropriate doping two cool pigments Ce–Pr–Mo and Ce–Pr–Fe have been
developed to offer a reddish brown and reddish orange color, respectively.
As part of the efforts to study effect of UV radiation on cross linked collagen
experiments on RTT revealed that UV radiation brings about less change in cross
linked collagen than in native collagen with respect to properties like viscosity,
fluorescence and secondary structure of collagen. Results show that chromium(III)
treated collagen has better stability against UV radiation than native collagen.

Chemical Sciences
Polymer based Materials
Design, synthesis and characterization of conjugated polymer based advanced
materials have been undertaken and solvent and water based micro emulsions of the
aniline and pyrrole copolymers were synthesized towards the utility for conducting
layer for the powder coating of non conducting surfaces like leather and the properties
of the copolymers were studied. While polypyrrole prepared from solvent based micro
emulsions show highly uniform granules of uniform shape and size, polypyrroles
prepared from water based micro emulsions show more nano fibrous structures of
short length and diameter apart from having granules of nano dimensions.

Liquid Crystalline Polymers
Liquid crystalline materials display unique properties, which can be exploited in
organic light emitting diodes and solar cells. The film forming nature and the
thin film characteristics of polythiophene model compounds containing phenyl
groups linked with azomethine, ester, and alkoxy groups [thiophene-3- alkyloxy
benzoyloxy aniline series (N series) and thiophene-3- alkoxy phenoxy amino
benzoate series (R Series)] were studied on LB films. The mechanism of failure in
tensile studies has been undertaken in these systems and the viscous, elastic and
plastic nature of the films evaluated. The studies show that R series structures
show good thin film forming nature than its N series homologues.

Effect of polyaniline / polypyrrole
segments on morphology

Focal-conic fan and
Nematic schlieren textures
of liquid crystal from OPM
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Design, synthesis and characterization of thermotropic liquid crystals have been made
using the important parameters of geometry of the core unit in the mesogen and
overall shape of the mesogen. Recently, we have initiated research on 13C-1H dipolar
couplings determined by variable-temperature 2D SLF spectroscopy of thermotropic
mesogens which differ in their shape. In this work, we synthesized liner, hockeystick, banana and tri-star mesogens.The measurement of 13C-1H dipolar couplings
with standard linear mesogens like 4-pentyl 4-biphenyl carbonitrile and comparing
them with hockey-stick, banana and tri-star mesogens were made. The change in
the magnitude of 13C-1H dipolar couplings of non-linear mesogens in contrast to
standard conventional calamitic mesogens clearly indicates that these are influenced
by molecular axis and topology.

Molecular Self Assembly and Host Guest Interactions
Micelle formation of fluorescent active molecules in non-aqueous environments
and their interactions with various surfactant micelles have been studied and
results suggest that the SDS is more stable in micellized form in the SDS-waterpolymer ternary systems compared to the situation in the corresponding SDSwater binary systems.

Plot of ηsp/C versus C
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Modeling of hydrogen bonded self assembled structures and experimental
validation using high resolution and mass selective infra red spectroscopy
employing free electron laser facility :Systematic experimental investigations
using the Infrared multiphoton dissociation (IRMPD) techniques on protonated
dimers of the two dipetides Anserine and Carnosine has been carried out. Use
of hydrogen bonding interaction in the design of self-assembled molecular
nanostructures akin to that of carbon nanotubes
and fullerene has been demonstrated. A unified
criterion for the formation of nano-structures from
a particular basic molecular building block has been
formulated from the studies on bowls, balls and sheets
of orthoboric acid, metaboric acid and cyanuric acid
clusters. The applications of these nano-clusters as
molecular sensors and in host-guest chemistry will be
explored.
A new experimental tool based on the work of adhesion has been developed to quantify
adsorption of proteins to solid surfaces and it is expected that this tools can be used
effectively in design of surface coating using proteins and protein-composite films.
Our work has addressed the molecular mechanism of dehydration of biomaterials like
enzymes- lysozyme, lactase, invertase and lipids immobilized in an amorphous sugar

matrix -trehalose both in solution phase as well as at interfaces
like liquid-liquid, solid-liquid.
It has been demonstrated that in dinuclear complexes, tuning
the distance between metal centers holds the key for achieving
better DNA cleavage. Variety of copper(II) complexes have
been synthesized as potential metallonulceases and it has been
demonstrated that redox chemistry of the metal ion is the most
important factor that decides the efficiency of nuclease activity
of the metal complex.
Nano sized metal oxides: Nanoparticles of iron oxide have been prepared in the presence
of polysaccharide template. A large negative zeta potential was found to be advantageous
for achieving lower particle sizes, owing to the particles remaining discrete without
agglomeration. A narrow particle size distribution with D100 = 275 nm was obtained
with chitosan and starch templates. There is a direct correlation between zeta potential,
polydispersity index, bandgap energy and particle size in these systems.
Synthesis of silver-doped hydroxyapatite nanoparticle by a simple ex-situ precipitation
technique has been explored. The results show that the synthesis procedure is simple and
provides good homogeneity and control over the concentration and distribution of the
dopants on the surface of hydroxyapatite (HAp) for the preparation of nanocomposite.
Silver nanoparticle improved the crystallinity of hydroxyapatite and this new material
showed good antibacterial and biocompatibility effect.

Synthesis of Novel organic Molecules
Novel organic molecules have been synthesized using
a) quinoxaline and pyridopyrazine b) Gold(I) catalyzed one-pot
sequential cycloisomerization/bis-addition of o-ethynylanilines
c) Gold(III) bromide catalyzed furannulation of 2-alkynylcycloalk-2-enol to prepare fused furans.

Biological Sciences
Chromium(III) in Immune Systems
Chromium (III) has been recognized as an essential trace element in human nutrition
as it plays an important role in fat and glucose metabolism. Chromium (III) picolinate
[Cr(III)(pic)3] has become a popular nutritional supplement in recent times and it
is shown to bring down the sugar levels in diabetics. Cr(lll)(pic)3 is also capable of
undergoing redox actions and the immuno modulatory effects of this compound
have not been addressed so far. We have now investigated the effect of Cr(lll)(pic)3
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on human blood peripheral lymphocytes. Cytotoxicity to lymphocytes has
been monitored through thymidine incorporation, viability studies, and
morphological assessment. The observed chromatin condensation, formation
of apoptotic bodies and DNA fragmentation patterns indicate that the cells
undergo apoptotic cell death. Evidence for production of reactive oxygen species
(ROS) has been obtained. On pretreatment with antioxidants, the apoptotic
morphological features due to [Cr(III)(pic)3] could be reversed as is also the
fragmentation of DNA. These results have confirmed that ROS may act as one
of the early signaling molecules in Cr(III)(pic)3 induced cell deaths.
The other signaling molecules which lead to apoptosis of lymphocytes in the
presence of Cr(III)(pic)3 other than ROS has been taken up. The involvement
of other agents like Bcl-2 and Bax protein expression induced by Cr(III)(pic)3
in lymphocytes has been investigated by Western blotting and suggests that
Cr (III)(pic)3 treatment may bring about alteration in the mitochondrial
membrane potential. Cell lysates from lymphocytes treated with different
concentrations of Cr(III)(pic)3 have been prepared. In chromium treated cells,
where apoptosis is predominant, the number of cells with monomeric form of
JC-1 (5, 5’, 6, 6’-tetrachloro-1, 1’, 3, 3’ tetraethyl benzimidazolyl carbocyanine
iodide) fluorescing green used as label is high compared to the control cells
where it accumulates and both red and green fluorescence are observed.
Comparison of the red to green fluorescence ratio in control and treated cells
indicate the alteration in mitochondrial pore transition. Thus in Cr(III)(pic)3
treated lymphocytes the collapse of the mitochondrial membrane potential
may play a role in bringing about apoptosis.

Enzymes in Leather application
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A new bacterial strain has been isolated for production of protease and the
process has been standardized. A cost effective process was developed for
production of protease by liquid fermentation and solid state fermentation using
agro-industrial residues. Sulfide-free enzyme only process was developed for
dehairing of goat skins and cow hides with bacterial protease thereby reducing
the pollution load in terms of BOD, COD and total solids. Production, partial
purification, characterization and applications of tannase for hydrolysis of
tannic acid to gallic acid and tea cream solubilization from Aspergillus foetidus
has been standardized by liquid fermentation. Strain improvement of A. foetidus
was carried out by conventional mutagenesis for production of tannase.

Biomaterial
Development &
Testing

Biomaterial Development & Testing
Drug Delivery through Functionalized Nano/Micro Spheres
Heparin functionalized gelatin microspheres to deliver heparin binding growth
factors particularly for wound healing applications have been developed.
Gelatin microspheres in the size range of 75 to 150 µm were prepared by w/o
emulsion technique using soya oil as an oil phase. Prepared microspheres were
crosslinked using water soluble carbodiimide and the degree of crosslinking was
found to be 76.6%. The crosslinked microspheres were aminated by covalent
conjugation of ethylenediamine using carbodiimide coupling procedure. The
maximum animation achieved was about 27±0.4 x10-5 moles per gram of
microspheres. The aminated microspheres were then modified with heparin
(MW - 3000) using EDC/NHS coupling procedure.. Further, the heparin
modified microspheres were found to be biocompatible determined by in vitro
cell culture method.
The growth of hydroxyapatite (HAp) on physiologically clotted fibrin
(PCF)–gold nanoparticles was presented for the first time by employing a wet
precipitation method. The results show that gold nanoparticles with PCF acted
as a matrix for the growth of HAp and that PCF–Au–HAp nanocomposite
is expected to have better osteoinductive properties. The composite can be
prepared very economically and under environmental friendly conditions.
TEM images
showing PCFHA-Au nano
particles

Culture of beating neonatal cardiomyocytes on collagen
scaffold
Neonatal ventricular cardiomyocytes were cultured on randomly organized
collagen fibres extracted by a new microbial method. Beating cardiomyocytes
were observed stretched between collagen fibre network, indicating that the
cells are viable and metabolically active, 10 days post seeding.

New Composite Materials
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Nanostructure processing has been applied to derive a novel hydroxyapatite–
titania bioceramic with ultrafine structure and significantly improved
mechanical properties for orthopedic and dental implant applications and holds
a great promise for bone tissue engineering. Using wet precipitation methods,
growth of hydroxyapatite (HA) on gelatin– chitosan composite capped gold
nanoparticles and silver nanoparticles on HAp have been successfully prepared.

Silver nanoparticle improved the crystallinity of hydroxyapatite and these materials
show good antibacterial and biocompatibility effect. Cellulose triacetate (CTA) has
been prepared from dried banana plant (Musa Paradisiaca) and stem and veins of the
leaves have been blended with a plasticized CTA and polyvinyl chloride (PVC) and
this could be used as ultra filtration membrane with suitable modifications.

Collagen based Composite Materials
Collagen bilayer dressing with ciprofloxacin has been prepared from succinylated
type-I collagen to address wound healing processes with minimal or no bacterial
wound infection. Our results show that sustained release of ciprofloxacin from
a collagen bilayer dressing eliminates bacteria at the site of infection, leaving a
pathogen-free wound environment, and can be used as a dressing for an on-site
delivery system. Lens from this succinylated collagen bandage has been clinically
evaluated to treat various corneal conditions like filamentary keratitis, dry eyes,
recurrent corneal erosions, foreign body removal and epithelial trauma with very
good results.
Coronary artery disease, typically discrete and proximal in distribution, is sometimes
more diffusing in nature, in which case, it is often associated with poorer outcomes
of revascularization. Does diffuse coronary artery disease represent an advanced and
burned-out stage of atherosclerosis, representing
a “metabolically inert graveyard” of atheromatous
tissue, or is there ongoing atherosclerotic activity? To
answer this question, plaques obtained during surgical
coronary endarterectomy have been examined using
transmission and scanning electron microscopy.
Technology of collagen sheet and reconstituted collagen
sheet has been transferred to two pharmaceutical
companies in India and being transferred to
one company in Malaysia. Collagen based biomaterial developed at CLRI and
manufactured by these companies has so far benefited more than 1.0 million patients
with burn or open raw wounds including injuries.

Therapeutic Applications of Evoluvlus Alsinoides Linn
Ethanol extract of whole plant of Evolvulus Alsinoides has been analyzed for anti
inflammatory, antipyretic and anti diarrheal properties using experimental animals.
Phyto chemical studies were carried out using standard methodologies to confirm the
presence of active chemical constituents in the plant extract. Results show a significant
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inhibition of the carrageen induced paw edema, significant reduction in hyperplasia
in rats and marked anti diarrheal activity.

Chitosan Coated Pioglitazone Nano particles
Levodopa encapsulated nano particles of Chitosan, Poly (lactic - Co - glycolic) acid
(PLGA) Nano particles- mediated ERLOTINIB-HCL delivery have been developed.
Various synthetic and biodegradable polymer based nanoparticles like Pioglitazone
loaded chitosan and Poly( D, L-Lactide-Co glycolide) polymer loaded with anti
diabetic drug glipizide have been designed, characterized and tested for drug release
profile.

Dynamic Drape
A dynamic drape meter has been designed and the deformations caused by rotational
movements in grain garment and suede leathers were monitored using a video camera.
Attempts were also made to determine the degree of dynamic drape using a light meter
whose sampling rate appears to be the limiting factor. The Rate of rotation and grain
layer (that is partially removed in suede leather) plays a crucial role in determining the
dynamic drape.
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Skin Biology

Skin Biology
Panacea for Abnormal wound Healing
Keloids and hypertrophic scars are fibrotic disorders showing excessive
collagen deposition during the remodeling phase of wound healing. Collagen
XVIII is a prime constituent of the basement membrane and is essential for
the maintenance of the structural integrity of the skin during healing. The
c-terminal fragment of the collagen XVIII viz., endostatin is a highly conserved
domain and is a known angiogenic inhibitor. Abnormal scars in general exhibit
increased angiogenesis in comparison to normal skin. We, therefore, analysed
sera of scarred patients and normals to understand the levels of angiogeneic
promoters (Vascular Endothelial Growth Factor) and inhibitors (endostatin).
Our study indicated enhanced Vascular Endothelial Growth Factor levels and
decreased endostatin levels compared to the normals. Cellular expression of
endostatin in normal skin has been confirmed and sequenced. Our preliminary
studies led to the hypothesis of using anti-angiogenic principles as diagnostic
markers as well as novel therapeutic agents for regulating scar formation.
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Physical Sciences

Physical Sciences
Depilation Affect of Enzymes
The depilation of skins affected by pure enzymes was carried out. The hair
root structure and depilated skin surface were analysed by optical and scanning
electron microscopy. Trypsin and elastase were superior to papain and
chymotrypsin in removing epidermis and hair. Elastase treatment is most nonspecific and results in a flat surface due to removal of some grain layer while
trypsin action is more specific and is on the inner root sheath. The results were
correlated with the proteins present at the hair root with the cleavage sites for
the enzymes using Bioinformatics tools.

Studies on Pillared Clays
Preparation, characterization and catalytic evaluation of pillared and metal
complex encapsulated clays have been carried out, which includes CdS/
Montmorillonite (MM) nanocomposites and Layered montmorillonite clays.

Control

Elastase
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Trypsin

NMR Spectroscopy for Material Characterization
Molecular dynamics of soft matter systems, in particular, micelles, polymers and liquid
crystals is being studied. Advanced NMR techniques like self-diffusion and nuclear
spin relaxation have been used to investigate polymer-surfactant/micelle interactions,
bulk polymer dynamics and isotropic phase dynamics of thermotropic liquid crystals.
Synthesis and characterization of nanocrystalline anatase titania and characterization
of gas oil petroleum fractions by proton NMR spectroscopy were carried out. Proton
NMR spectroscopy is being used as a tool for structural characterization of bio diesel
obtained from different feedstock viz., rice bran, palm oil, coconut oil, jatropha.

Custom Built EPR Imaging
A home built EPR imaging unit with 2 different imaging techniques has been
developed. One of the imaging methods offers 500-600 gauss/cm gradient amplitude
and the second method offers 50-70 gauss/cm. Plate type gradient coils are also
designed and fabricated, which are capable of producing 80-90 gauss/cm gradient(s)
for EPR Imaging without any cooling system.
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Engineering for
Modernization &
Safety

Engineering for Modernization & Safety
The chemical engineering group has been providing engineering inputs for the leather industry for
preparation of techno economic feasibility reports and design engineering packages for establishment
of complexes. The basic research activities of the group have aimed at providing insights into the
understanding of scale up and process engineering.

Ultrasound aided leather processing
Sono-leather Technology
Studies have been made on the influence of ultrasound on vegetable tanning, enzymatic unhairing
process, Oil-water emulsification, Vegetable tannin extraction; Influence of ultrasound on diffusion
through skin/leather matrix for various unit operations in leather processing; Design and Development
for Ultrasonic Scale-up studies in leather processing with ‘Ultrasound aided Drum and Paddle’.
Other significant achievements during this period are, Ultrasound assisted natural dye extraction from
plant materials has been studied and process optimized. Use of ultrasound in precipitation of tannin in
wastewater has been studied with clay for potential benefits. Influence of sludge disintegration by highpressure homogenizer on microbial growth in sewage. Raw skin drying for short-term preservation.
Study of excess sludge disintegration using ultrasonic homogenizer in presence of catalyst. Dye
wastewater treatment by hydrodynamic cavitations.

Process control on “Odour Abatement in
Tanneries”
Mechanical sludge disintegration
Using Mathematical model and simulation for assessing reduced sludge production in lab. Scale
wastewater treatment plant with mechanical disintegration unit has been carried out.
Bio-diesel Technology transferred to M/s Vel Biodiesel Energy Ltd.

Consultancy Assignments
CISRA continues to serve the chemical and related industries with their expertise in the area of safety.
This period the projects received are mostly related to metal industries and inorganic chemicals.
A special offer to conduct safety audit for the R & D laboratory to Reliance Industries (former IPCL) has
been taken up and completed. More than 18 industries have been served under consultancy assignment
for industrial risk and safety during 2007 – 2009.
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Centre for Human
& Organizational
Resource Development
(CHORD)

Centre for Human & Organizational
Resources Development (CHORD)
Centre for Human & Organizational Resources Development (CHORD)
organizes several education and training programmes to a varied learner target
by conducting various academic, vocational and specialized long and short-term
training programmes in leather and leather products working in tandem with
Academic Institutions / Leather Industry / National Centers of Excellence.

Academic programmes
The cumulative strength of B Tech leather technology course over the past ten
years has reached 405. Placement record for students has revealed that 100% of
the students find placement. 82 B Tech / 16 M Tech Leather Technology and
Footwear Science & Engineering and 19 Ph D (Anna & Madras Universities)
students had received their degrees during 2007 –09.
Nearly 1000 students from various Colleges, Universities and disciplines have
been offered end-semester project work at CLRI during this period.

Vocational training
Total of 100 candidates had completed the vocational training programmes.
45 executives from the leather industry and various organizations have undergone
training in various fields of leather and leather products technology.

International training programmes
15 international candidates from Singapore, Eritrea, Sudan and Kenya received
training in leather and leather products technology.

International co-operation in leather education
CLRI has signed MoU with British School of Leather Technology,
Northampton, UK as well as ITech, France for exchange of students and
faculty in leather technology.
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Centre for Operation,
Management & Policy
in Leather Technology
(COMPLETE)

Centre for Operation, Management &
Policy in Leather Technology (COMPLETE)
Centre for Operation, Management and Policy in Leather Technology
(COMPLETE) includes business process development strategies, technology
planning and monitoring, economic research initiatives and development of
tools and techniques in information technology.

R & D planning
Programme planning and monitoring involved implementation of review
mechanisms for Network and New Millennium Indian Technology
Leadership Initiative (NMITLI) programmes of CSIR. Strong linkages
and partnerships have been established with business houses and
R & D institutions for unique basic research activities and for translation of
R & D leads into commercially vitable products. Sectoral Report on Leather has
been prepared in consultation with stakeholders. The Sectoral Committee has
recommended launching of a India Leather programme aimed at gaining 7bn
USD exports in the next five years by development of strategies for maximizing
resources, technology and market initiatives.

Business process development
Activities included enlarging clientele base, increase in IP portfolio, technology
transfer and licensing to identified and interested users, rigorous review of
grant-in-aid, consultancy and sponsored research projects, customer evaluation
and satisfaction and wide information dissemination on CLRI’s knowledge
base in Fairs/Seminars/Exhibitions.
Customer satisfaction and evaluation studies were conducted. The Customer
Satisfaction Index (CSI) for CLRI is 4.18 on a 5 point scale.
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Specialized Expert
Systems

Specialized Expert Systems
Rapid, One-pot Derivatization and Distillation of Chlorophenols from Solid
Samples
An integrated method including extractive distillation, derivatization and on-line enrichment using
microwave-assisted steam distillation (MASD) sample preparation technique for extraction of
chlorophenols has been developed. Validation of the method was done using real samples that included
soil, wood, leather, textiles, dyes and certified reference materials of soil and wood samples.

EU Sponsored Method for Estimation of Formaldehyde in Chemical Auxiliaries
Excel, CLRI was one of the eight international laboratories that participated in ring trials initiated
by IULTCS and European Union to develop an internationally acceptable testing protocol for free
formaldehyde in process auxiliaries. It is expected that this would help mitigate issues in analyzing post
tanning auxiliaries.

Solvent Minimized Approach for Arylamine Extraction
In a new ‘Green’ analytical approach, a C18 Reverse Phase (RP) SPE material of 1 or 2 g and 2-5
mL of acetonitrile has been used instead of the usual 80 mL of ether and normal phase solid phase
extraction.

Improving the Detectability of Lead Using Emission Spectroscopy
Detection of lead, an eco-sensitive chemical, by emission spectroscopy technique has been developed
using a system of oxidizers including hydrogen peroxide and nitric acid. This method has led to the
substantial improvement in the detectability of lead at least by five folds.

48

Network
Programmes

Network Programmes
CLRI under the Network programme of CSIR, had made efforts to
a) consolidate on leads gained by the institute for technology standardization
of bioresources for and from leather and b) provide viable technology solutions
for achieving Total Dissolved Solids (TDS) norm and management of wastes
generated from the processing sector.

Zero discharge process system
A process scheme and a range of options have been developed for zero wastewater
discharge process from raw to tanning. Through the various recycling and reuse
options developed and standardised, it is possible to reduce the water input
from about 22 l/kg of skin to about 5.5 l/kg of skin. There is no wastewater
discharge from the process system. An engineering package for this process
scheme has also been designed. A pilot plant has been established for carrying
out further research for zero discharge using various raw materials and products.
The pilot plant is available to tanners for trying zero discharge process prior to
standardising the same at commercial scale.

Enzyme assisted dehairing and solid waste management
The network project on bioresources has led to the development of a viable
network of four CSIR laboratories to work on programmes of national
importance on leather. Enzymes (proteases) for dehairing applications have
been developed.
Nearly 50% of the bioresources available from skin or hide have
been sub optimally used. This causes solid waste disposal problem.
Utilization strategies have been developed for solid wastes. Some of the
products developed from fleshing by CLRI are high value animal feed
(dog biscuits, chicken feed).

Collagen based biomaterial
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A total of eight collagen based biomaterial products, which have clinical
application in burn management and wound healing have been developed.
Three of the collagen products viz. collagen sheet, reconstituted collagen sheet
and collagen sponge have already been commercialized and have entered clinical
use.

New Millennium
India Technology
Leadership Initiative
(NMITLI)

New Millennium India Technology
Leadership Initiative (NMITLI)
Biotechnology for Leather
Towards cleaner leather processing under the New Millennium Indian
Technology Leadership Initiative (NMITLI) programme of the Council of
Scientific & Industrial Research (CSIR) a project on Biotechnology for Leather
has been launched in 2002 networking 12 premier R & D laboratories in the
country. The basic aim of the project is to gain global technology leadership
in leather through a paradigm shift in processing of leather from chemical to
bioprocessing. Twelve institutions have been networked into the programme.
14 lead enzymes have been selected and tested in tannery operations for lime
and sulfide free processing. Tannery trails have shown satisfactory results, which
indicate that transition from enzyme assisted to enzymatic unhairing is viable.
Consolidation of leads gained became possible in the second phase. A credible
size facility has been commissioned at CLRI premises for bulk production of
enzymes.
NMITLI program on leather plans breakthroughs in beam house practices,
enabling the twin objectives of paradigm shift and higher value for money
from leather. A third second phase of the project to convert the leads into
commercialisable products through technology partnerships with chemical
companies has been initiated.

Design and Development of Environmentally Secure Rare Earth
based Colorants for Surface Coating Applications
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Rare earth colorants as replacement for toxic cadmium and chromium(VI)
based yellow and red pigments have been developed. Mixed oxide pigments
of cerium, praseodymium and molybdenum provides good yellow hue and
also serves as cool pigments for roof coatings. In order to curtail the cost of
rare earth pigments, mixed rare earth salts as obtained from M/s. Indian Rare
Earths Limited, Alwaye have been employed to generate brown, green and blue
pigments at low cost. The preparatory conditions for these pigments have been
optimized to achieve good mass tone/hiding powers. M/s. Asian Paints Ltd.,
have evaluated these pigments for exterior coating applications and found them
satisfactory.

Colors generated from mixed rare earth salts
As replacement for cadmium sulfide based yellow colorants, cerium sulfide
based colorants have been generated through a biomimetic route. In this,
sulfate reducing bacteria commonly found in tannery wastewaters and marshy
land has been employed to reduce cerium sulfate to cerium sulfide. Efforts to
increase the efficiency of the conversion process are underway in association
with Agarkar Research Institute, Pune.
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National Planning

National Planning
Human Resource Development Mission
Reaching out to the unreached segments of the leather sector department of Industrial Policy
& Promotion (DIPP), Ministry of Industry, Government of India allocated Rs 400 crores
for development of the leather sector during the tenth plan period. Rs 290 crores, was for
Modernization of tannery and product sectors under the Integrated Development of Leather
Sector (IDLS) Scheme and Rs 110 crores for Infrastructure Strengthening for Leather Sector
(ISLS). The Programme Implementation Unit (PIU) for Tannery modernization (with an
investment of Rs 150 crores) was established at CLRI campus.
Under the ISLS Scheme, CLRI coordinated the HRD Mission, Global Benchmarking and
Non Leather Footwear Sector programmes. The HRD Mission was launched in August
2004 and aimed to reach 1,50,000 people involved in leather and allied activities through
unique training initiatives. 1.31 lakh people connected directly and indirectly to the leather
sector have been reached through the HRD Mission. The category of people reached is
61% from the primary level (artisans), 34% secondary level (supervisors) and 5% tertiary
(managers). 64% of the persons trained are from the decentralized production base, 23%
comprise women and 3% of the persons trained are skilled personnel (new) generated for
the industry. The total number of projects implemented at various locations in the country
is 74.
Some of the major initiatives from the HRD Mission include cluster based training activities,
support to training institutions, women centered programmes and training programmes for
the organized sector.

Global Benchmarking Scheme
The Scheme aimed to enable total of 75 units in leather sector to benchmark against best
global practices in terms of productivity and quality. 80 production units have been enrolled
into the Scheme for productivity improvements and quality certification systems. Support
has been provided under the Scheme for Quality certification, environmental and social
audits. National and international expertise assistance aimed at productivity improvements
and implementation of best practice modules.
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A study for evolving national production standards for footwear and leather has been
undertaken by the National Productivity Council (NPC), Chennai. Benchmarking studies
for footwear sector has been carried out in association with the Indian Shoe Federation (ISF)
and CLRI for evolving National Production Standards. The benchmarking studies for the
tanning sector have been completed by NPC in association with CLRI and All India Skin
& Hide, Tanners and Merchants Association (AISHTMA). A software being developed on
the derived standards will be posted on CLRI web site.

Extension Activities

Extension Activities

The Regional Centres of CLRI at Ahmedabad, Jalandhar, Kanpur and Kolkata continue to disseminate
information on the technologies developed by CLRI and offer testing, training and consultancy services
to the industry in the region.

Regional Centre for Extension and Development (RCED), Ahmedabad
Under the HRD Mission programme, several artisans including women from Kheda, Gandhinagar,
Jamnagar, Bhavnagar, Amreli, Sabarkantha, Dahos, Porbhandar, Bhuj districts were trained in better
methods of leather and product making (Leather Goods and Leather Toy). Testing and evaluation
studies for chemical companies were conducted.

Regional Centre for Extension and Development (RCED), Jalandhar
RCED, Jalandhar continued its support to the National Institute of Technology for conducting
B Tech leather technology course. Several persons were trained for three months in manufacture of
soft protective goods (batting glove) for the sports goods industry, three in leather processing (one
year diploma). The centre continued to provide modular training programmes in leather products
manufacture. The Centre continues to offer technical services for the industry in the region. Women
centered training programmes was also conducted.

Regional Centre for Extension and Development (RCED), Kanpur
RCED, Kanpur continued its technical and analytical services for the industry in the region. The
centre has supported activities under the HRD Mission and the Tannery Modernization Scheme of the
Government of India through enrolment of industry and target groups.

Regional Centre for Extension and Development (RCED), Kolkata
RCED, Kolkata continued its support to the eastern region for testing, consultancy services and training
programmes.
A major programme has been launched with support from the HRD Mission of the Government of
India for skill up-gradation of the work force in the leather goods sector.
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Budget
A. Recurring
Salaries
Contingencies
HRD
Maintenance
Chemicals &
Consumables
Total Recurring (A)
B. Capital
Works & Service
Apparatus &
Equipment
Office Equipment
Furniture & Fittings
Library Books
Electrical
Installations
IRR (ICT)
Total Capital (B)
Grand Total (A+B)

E x t ra B u d g e tary R e s o u rce s
(Rs. in laksh)

2007 – 08
2008 – 09
(Rs. in lakhs)
1462.798
2367.471
219.983
238.924
3.000
3.081
109.894
127.475
269.045

392.019

2064.720

3128.970

17.976

2.874

314.797

468.701

5.061
8.374
79.227

5.016
7.236
69.456

Job Work
Testing
Other Technical Services
Sponsored Research
Consultancy Programmes

2008 – 09

2.371

3.933

101.719

103.792

0.885
85.388

9.353

137.685

128.328

Collaborative Research
Others (GAP)

9.711
318.743

Royalty

90.863
36.178

Total

12.650
77.096
502.531
2567.251

2007 – 08

646.791

382.158

EBR as % Revenue
Expenditure

31.33

12.21

31.3.2008

31.3.2009

CSIR Revenue Budget

13.069
579.002
3707.972

STAFF POSITION
Group

Category

Gr. IV

Scientific

122

117

Gr. III

Technical

78

78

Gr. II

Technical

79

75

Gr. I

Technical

74

68

Administration

Administration

99

93

Gr. D

Non-Technical

36

35

488

466

Total
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IPs at a Glance
IPs filed (Nos.)
Year

Indian Patents

Foreign Patents

Copyrights

2007-08

06

12

–

2008-09

05

01

01

Patents granted (Nos.)
Year

Indian Patents

Foreign Patents

2007-08

16

09

2008-09

05

04

Technologies Transfer process initiated
Year
2007-08

Technology

Party

Waste water treatment using Electro Catalytic M/s. Enhanced Wapp Systems (India) Pvt Ltd,
Oxidation (Eco) process
New Delhi
M/s. James Robinson India Pvt. Ltd.,
Alkapuri, Vadodara
Reconstituted Collagen Sheet for sustained release of M/s. Eucare Pharmaceuticals, Chennai
Silver Sulphadizine

2008-09

Transfer of Know-how relating to the following six M/s. Bio-collagen Technologies Sdn Bhd.,
Wound Care Products
Malaysia
a. Collagen Membrane (Native)
b. Collagen Membrane (Reconstituted)
c. Collagen Sponge (Reconstituted)
d. Collagen Sponge
e. Fibrogel
f. Bone Implant
Know-how for the process relating to purification of M/s. Tamil Nadu Newsprint and Papers Limited,
Nitrogen laden waste water using modified Chemo Chennai (TNPL)
Autotrophic Activated Carbon Oxidation (CAACO)
based system
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Year
2008-09

Technology
Diabetic Footwear

Party
M/s. M.V. Diabetes Health Care, Chennai

Know-How for the process relating to removal of M/s. Tamil Nadu Newsprint and Papers Limited,
refractory organics in waste water using modified Chennai (TNPL)
Fenton Activated Carbon Catalytic Oxidation
(FACCO) based system

Technologies Transfer Process Completed
Year
2007-08

Technology

Party

Waste water treatment using Electro Catalytic M/s. Enhanced Wapp Systems (India) Pvt. Ltd,
Oxidation (Eco) process

New Delhi
M/s. James Robinson India Pvt. Ltd.,
Alkapuri, Vadodara

Treatment of waste water using modified CAACO M/s. UPL Environment Engineers Ltd.,
(Chemo Autotrophic Activated Carbon Oxidation) Vadodara, Gujarat
process
Production of Bio-diesel

M/s. Vel Bio-diesel Energy Pvt. Ltd., Trichy

Manufacture of Collagen Sheet and Reconstituted M/s Epicure Bio-Med Pvt. Ltd., Hyderabad
Collagen Sheet
2008-09

Reconstituted Collagen Sheet for sustained release of M/s. Eucare Pharmaceuticals, Chennai
Silver Sulphadizine
Diabetic footwear

M/s. M.V. Diabetes Health Care, Chennai
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Important Events

Important Events (2007 - 2009)
•

HRD Mission activities, a management programme for
Senior level Managers of the industry was Inaugurated
on 9th February 2007.

•

The Fourth Training Programme on Technology Led
Entrepreneurship (12 February - 11 March 2007)
organized jointly by Human Resource Development
Group (HRDG), CSIR, New Delhi and Central
Leather Research Institute (CLRI), Chennai.

•

CROSS LINKS 07, an International Technical
Symposium on Leather Technology, was organized by
this institute on 19th February 2007 at Triple Helix

•

To commemorate the Diamond Jubilee year of
Central Leather Research Institute an International
Conference on “Recent Trends in Collagen” was held
at Triple Helix Auditorium, CLRI, on 24 January
2008.

•

Central Leather Research Institute (CLRI) organized
LERIG 2008 (28 - 30 January 2008) with all stakeholders of the Indian Leather sector.

•

A Seminar on Chromium VI was organized jointly by
Cooperation for Avoiding Toxic substances in Shoes
(CATS) & Central Leather Research Institute (CLRI),
India on 11 April 2008 at The Park Hotel, Chennai
to sensitize the issues relating to the importance
of ensuring Cr VI – free leather for production of
Consumer items.

•

The concluding ceremony of Diamond Jubilee year
of CLRI was celebrated on 24 April 2008 with great
enthusiasm and pride.

•

A “preview” of leathers / colours relating to
“MODEUROP SHOECASE : Autumn Winter
2009 - 10” was organized in the Institute on 17
May 2008.

•

This Institute celebrated its annual event ‘National
Technology Day’ on 12th May 2008 at CLRI. On

Auditorium, CLRI.
•

•
•
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“Technology Day” was Celebrated on 11 May 2007 in
a befitting manner. Two prominent industrial clients
of the Institute, namely M/s Balmer Lawrie & Co.
Ltd., Chennai (BL) and M/s Tirumalai Chemicals
Ltd., Ranipet (TCL) participated in the programme.
A CLRI-Industry Meet was held at Jalandhar on 12
December 2007.
Nayudamma Memorial Science Foundation, CLRI,
Chennai & Nayudamma Science Foundation
organized Prof. Y. Nayudamma Memorial Lecture on
23 December 2007 at Triple Helix Auditorium, CLRI.
The Memorial Lecture on “Science in Music”, was
delivered by Dr. T. Ramasami, Secretary, Department
of Science & Technology (DST), Government of
India, New Delhi.

this occasion, different clients were invited for sharing
their experience on CLRI Technologies and services.

Visits
•

The Parliamentary Standing Committee on Science
& Technology, Environment & Forests visited the
Institute on 22 June 2007.

•

Dr. Philip Lamelle, BASF, Germany held discussions
with Senior Scientists of CLRI on 30 August 2007 to
review various business related issues in connection
with transfer of technologies developed under ”New
Millennium Indian Technology Leadership Initiative
(NMITLI) Biotechnology for Leather : towards
Cleaner Leather Processing”

•

•

Sri. Mahinda Amaraweera, Hon’ble Minister
of Water Supply, Government of Sri Lanka with
his team members visited CLRI on 26 December
2007. Hon'ble Minister was interested to take the
help of CLRI to implement Waste Water treatment
technologies in Sri Lanka especially to treat tannery
effluents.

•

A Four-member team led by the Executive Director,
SC Corporation of Cuddapah District, Andhra
Pradesh visited CLRI on 13 March 2008 and held
discussions with Senior Scientists of CLRI in order
to explore the possibilities of developing Leather

Mr. Bira Trieweiler a Brazilian Consultant, Council
for Leather Exports visited CLRI to explore the
possibility of tie-ups between technical Institutes in
Brazil and CLRI.

•

An 11 member Department Related Parliament
Standing Committee on Commerce headed by
Dr. K. Kesava Rao, MP visited CLRI during 1-2
November 2007.

•

Dr. Montek Singh Ahluwalia, Deputy Chairman,
Planning Commission, Government of India,
New Delhi visited CLRI on 26 December 2007

& Leather based industries in Cuddapah District,
Andhra Pradesh.
•

A three member Malaysian delegation from
M/s. Bio-collagen Technologies Sdn Bhd,
Kuala Lumpur, Malaysia visited CLRI on 27 July
2008 and had discussions with Director, CLRI and
other senior officials of the Institute in connection
with Know-how licensing relating to Collagen based
products, developed by this Institute.

afternoon & interacted with Senior Scientists of
CLRI and Industry representatives to review various
issues connected with leather and allied industries in
India.
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Awards / Honours / Recognitions
•

Fellow of International Medical Science Academy (FIMSA) awarded to Dr Rama Rajaram.

•

Awarded TATA Innovative Fellowship by Department of Biotechnology, New Delhi, for the year 2008-09 to
Dr A Gnanamani.

•

CSIR Technology Award for Physical Sciences including
Engineering – 2007 to Dr G Sekaran, Shri K A Shanmugasundarm,
Dr A Subbarama Naidu and Dr A B Mandal.

•

Bhartiya Shiksha Ratan Award to Dr A B Mandal by All India Business
Development Association, New Delhi, 2007.

•

Chemical Research Society of India Bronze Medal 2007 to
Dr V Subramanian.

•

Awarded NRDC Award for the invention on “A high performance
polymeric syntan for ecobenign chrome tanning” to CLRI team – 2007.

•

WIPO award for invention on “A high performance polymeric syntan for
ecobenign chrome tanning” – 2008 to Dr M Kanthimathi.

•

Tamil Nadu State Academy of Sciences Award for Engineering
Sciences – 2007 to Dr J Raghava Rao.

•

Tamil Nadu State Academy of Sciences Award for Biological sciences –
2007 to Dr Mary Babu.

•

Dr A B Mandal has been honoured by Indian Shoe Federation (ISF) in
August 2008 for CLRI's significant Contributions to Leather Industry.

•

Indira Gandhi Pariyavaran Puraskar by Ministry of Environment &
Forest, GoI New Delhi to Dr J Raghava Rao.

•

Asian Paints Value Engineering Award for contributions in product
development leading to Economic and Environmental benefits
– 9th January 2009 to Dr C Muralidharan, Dr N Vedaraman,
Shri B V Ramabrahman and Dr A B Mandal.

National / International Recognitions
(i)

A News item on “CLRI initiatives for Cleaner, Greener leather processing” in Financial Express, May 2007

(ii)

A News item in “Chemistry & Industry” and “Business Standarad” on a scientific paper appeared in SCI
Journal, J Chem Technol Biotecnol, 82, 971-984, 2007

(iii) A news item in “Biotech News” on Leather bioprocessing: A greener finish, Vol IV, No. 1, Feb 2009.
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