
g-~~

L REPORT
- 2001

LEATHER RESEARCH INSTITUTE
f Sc i e n tif i c & I n d U 5 t ria IRe 5 ear c h )



ABOUT THE INS'ITUTE
r
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

. I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I
!
I
I
!
I
I
I
I
I
!
I
I
I
I
I

The Central Leather Research Institute with its range and depth of core competence,
a strong and interactive clientele base and support from the user industry as well as
the government, has emerged as one of the most empowered leather research centers
of the world. The core strength of CLRIin basic research areas such as biochemistry,
bioproducts, biotechnology, organic chemistry, inorganic & physical chemistry, NMR,
polymer science and technology has gained for the Institute National and
International recognitions. CtRI has been playing a direct role in education and
training in leather and related technologies through its academic and vocational
training activities. The institute has staff strength of 575 spanning a wide range of
disciplines. The institute has made imporjsnt contributions in the areas of leather
process and product technologies; environment technology; chemical, biological &
physical sciences; chemical engineering; computational sciences and leather
economics. The budget for the Institute for 1999-2001for 2 financial years' is about
Rs.1445 lakhs (1999-2000) and Rs.1465 lakhs (2000-2001) and the External Cash Flow
into CLRIduring the two years is Rs.823 lakhs (1999-00) and Rs.663 lakhs (2000-01).
CLRI has been engaged actively. in generation, development and extension of
knowledge along with efforts to assist in the emergence of Knowledge Society of
Indian leather sector. Some of the important contributions of CLRI in the leather
sector during 1999-2001have been highlighted in the biannual report.
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Central Leather Research Institute has positioned itself as a
Central hub i~ planning the development of the Indian leather
sector during 1999-2001. Efforts have been made to leverage
the outputs of CLRI into gaining a favourable outcome in the
Indian leather sector. The Institute has enabled the Indian
leather sector gain a niche status in fashion forecasting of
leather colours and leathers at the Modeurop. India now leads
in colour forecasting. CLRI in close association with the
industry, designed, developed and delivered National
priorities for leather products in major International fairs
during 1999-2001. Significant efforts have been made to build
an "India Image" in the designer products of leather in
International Fairs.

Leather processing technologies developed at CLRI during
1999-2001 have maintained the emphasis on cleaner
production and cost reduction. The development and
standardization of a chrome free organic tanning process
suited to leather with wide range of applications forms an
important contribution.

Core competence in the area of cleaner technologies,
specifically cleaner chrome tanning and end-of-pipe-treatment
has been built at CLRI.Environmental technologies developed
at CLRI for waste treatment and management have included
measures for utilization and safe disposal of solid wastes. CLRI
has been entrusted with the central role of providing technical
advice in the relocation of tanneries in Calcutta into a new
leather complex ordered by the Apex Court of India. The
efforts of CLRIduring the last few years have been focused on
gaining environrnental security of the Indian leather sector.
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There have been some important landmarks in basic sciences.
They have included molecular insight into the mechanism of
chrome tanning, proposal of a new Unified Theory for tanning,
development of viable alternatives to certain banned
chemicals and design and development of zero discharge
tanning concepts and methodologies.

The Institute enabled the industry by spearheading a National
Action Plan on Pollution Prevention and Control in Leather
Sector for Ministry of Environment and Forests. The Institute
played a key role "in the preparation of the report of the
Working Group for the Tenth Plan of Indian leather sector for
the Government of India. Some important extension activities
have been implemented in the North Eastern Region in
Leather Sector. Some of the important accomplishments have
been acknowledged by the industry and country as
achievements. CLRIplans an ambitious role and responsibility
for itself in the Indian leather sector during the Tenth Plan
period. The Institute plans to deliver on a Mission mode
Human Resource Development and Environmental actions
during 2002-2007 with the support of the Government of India
and the sector. The Institute strives to play the role of fountain

•
head of technologies for the leather sector.

Leads have been obtained to enlarge the sphere of influence of
the Institute outside India, in Bangladesh, Egypt, Mexico, Sri
Lanka, Turkey and several nations in Africa. CLRI plans to
enlarge' the base of global service during 2002-2005. Some
steps taken during 1999-2001 in the framework of the CLRI
Vision 2005 are reported here. The role assumed by CLRI in
the leather sector has been defined. Goals as set during
1999-2001 are lofty.

Management processes adopted are based on team building
and participative approaches. Mechanisms selected for
decision making is committed to transparency. Tempering the
quality and timelines of the delivery has been the target. CLRI
marches towards the attainment of global eminence.
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Major achievements in leather processing includes
development of eco leathers, property improvements through
process innovations, development of process technologies for
imported leathers, colour matching studies, renewable
resources in leather processing, testing and evaluation
studies.

Design & Development of Ecofriendly Wet
Finishing Systems for Ecoleathers
Designing and development of eco-benign processes for
leather involves the selection and appropriate use of products
and processes. Twin objectives of reducing pollution load and
rendering the product eco compatible have been targeted. A
generic database for eco benign inputs of fatliquors, syntans,
dyes and other auxiliaries has been developed. Processes to
contain the problem of chromium (VI) and formaldehyde has
been designed and developed. One approach for containing
formaldehyde deals with the screening and use of syntans

•
with less free formaldehyde whereas the other explores the
development of simple process interventions, which will
eliminate free formaldehyde if any, in the final leather. With
chromium (VI) the wet finishing auxiliaries such as natural
fatliquors based on high iodine value and polymeric syntans
prepared using redox initiator systems have been screened for
their implication in formation of chromium (VI) in leather.
Avoiding Cr (VI) by selection of auxiliaries has been the
preferred approach.

An enzyme assisted dehairing process using low amounts of
sodium sulphide (0.5%) has been developed. The process



ensures dehairing without using any lime, resulting in 100%
elimination of lime sludge formation. The process claims an
environmental benefit of reducing the Chemical Oxygen
Demand (COD) and Total Solids (IS) loads by 45 and 13%
respectively.

Development of Process Technologies to Achieve
Multifunctional Properties
Leathers with multi functional properties such as water
repellency/resistance, oil resistance, resistance to salt & fog
resistance and flame retardence have been developed.
Commercially available auxiliaries have been exploited in
standardization of processes for production of high value
leathers for

(i) Automotive upholstery leathers with oil water repellency,
flame & fog resistance

(ii) Upper leather with water, sweat and stain resistance

Cost Effective Processi~g Technologies for
Imported Hides/Skins Complete with Byproduct
Utilisation
Indigenous technologies for value addition to imported raw
hides and skins have received focus. Process technologies for
the production of aniline upper and upholstery leathers from
imported raw hides/skins have been developed and
standardized. Value addition to split leathers obtained as

. ,

byproduct from imported cow hides has been possible
through transfer coating technologies. Quality of split leathers
has been improved through technologies for fibre compaction
suited for transfer coating. Suitable cost effective wet finishing
techniques have been standardized for splits on low grade
cow and buffalo based leathers.



Slandardisation of Technologies for Use of
Renewable Energy Sources of Energy for
Leather Processes

Possibilities have been explored for the use of renewable
sources of energy in leather sector. Drying is an energy
intensive unit operation in leather processing. Harnessing
solar energy for leather drying application was attempted. The
studies with a solar dryer chamber of 90m3 volume with an
electrical backup system set up in pilot tannery revealed that
the absorption of solar radiator could be effectively carried
out using indigenous solar absorbers which will be cost
effective for leather drying. The drying parameters viz,
humidity and temperature have been optimized.

Formaldehyde and Chromium (VI) Free Leathers

A chromium-iron based tanning salt has been developed
where partial replacement of chromium with iron has been
achieved. The product exhibits 90% exhaustion of Cr as well as
iron. A high-exhaust (>90%) chrome syntan without
formaldehyde has been developed for direct application on
delimed pelts. The product enables wrinkle free processing of
chromium based leathers, •
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Centre for Leather Apparel and Accessories
Development (CLAD)
Centre for Leather Apparel and Accessories Development
(CLAD) is involved in leather garments and accessories design
and development, training programmes, fashion forecasting
and styling, services to the industry in Computer Aided
Designing (CAD), pattern grading.

Material Development for Productivity and Cost
Effectivity
A range of products based on combination material such as
jute, canvas and other non-leather materials for their
acceptability in the global export scene has been developed.

Leather and accessories have been evaluated for thermal
properties, softness, stretch for use in apparels and
accessories. A composite material developed from chrome
leather shaving waste has been developed into a material
suited for fabrication of leather goods with interior decoration
value. Technologies for the commercialized production of
traditional art based products have been developed. Large
scale and standardized production of Shantiniketan type of
bag products is rendered feasible.

A range of products (leather, garments/leather goods)
designed and developed have been displayed at India
International Leather Fair - 2001, Chennai, India International
Leather Goods Fair - 2001, Kolkata, GDF Germany, and Asia
Pacific Leather Fair - 2001, Hong Kong.
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Trend pavilion and interior design products based on leather
were designed and displayed at Asia Pacific Leather Fair on
behalf of India as a Partner Country. The products displayed
are

• Life size leather puppet fabricated from parchment
leather, Chandelier, Lampshades, Wall hangers, Greeting
cards, Range of products from Modeurop material bank

Capacity Building for Leather Goods and
Garments
The leather product sector has been serviced in many ways.
The CAD and training facilities of CLAD have been further
strengthened. Significant developments include installation of
Computer Aided Design System for leather goods at Calcutta
and CAD system for leather apparel at Jalandhar.

Design and Development of Products:Display in
National Exhibitions
An outreach programme for decentralized production units in
India has been by display of a range of products and designs
targeted at decentralized production and artisans

•Texture Development and Property
Measurement
Study on dynamic drape behavior of garment leathers (Nappa)
as a function of thickness and orientation of fibers has been
carried out.

• Designed and fabricated cushion covers

(i) Patch work

(ii) Screen Printing

(iii) Jute Leather Combination

(iv) Full Leather

14



• Place Mats

(i) Open mesh

(ii) Close Mesh

(iii) Embossed Leather with edge framework

(iv) Patch work

(v) Jute & Leather combination

(vi) Split leather (printed) and Jute combination

Shoe Design and Development Centre (SDDC)
The Shoe Design and Development Centre (SDDC) is involved
in a range of activities which includes range building, fashion
styling, design development, gait analysis, testing and
calibration services.

Toe Cap Optimisation
Scope for optimization in the toecap of safety shoes has been
demonstrated. The varied requirements of the toecap for
different users have been optimally met by a characterization
study. The qualitative picture has been obtained from a linear
finite element analysis after various iterative configurations.
The shape and size of toecap have been optimized. Analysis
has been made for use of steel and composite as material for
toecap. Shape, thickness and laminate optimization is carried
out for even stress distribution and for withstanding higher
impact energy. The toecap design developed displays a lower
in-plane stress and exhibits decreased displacement on
impact. Failure resistance of the toecap is increased through
design innovations.

Footwear for Diabetic patients
The pedorthic footwear developed for diabetic patients
targets high pressure areas particularly susceptible to
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neuropathic ulceration. Specially using the right combination
of last, materials and design, pressure in sensitive areas has
been reduced markedly. A significant relief has been achieved
through the foot care system for diabetic patients.

For high risk patients with an advanced level of ulceration,
special custom made, moulded footwear has been fabricated.
The ulcers in these cases healed quickly. Further studies are
being carried out in the fabrication of moulded footwear for
high risk diabetic patients. .

Foot Care Sandals For Flat Feet
The rehabilitation sandals have been specifically designed for
comfort and pain mitigation in children with flat foot
deformity. The footwear is capable of attenuating forces and
peak pressures acting on the planar surface of the foot.
Sandals have been designed as a medical aid with
anatomically shaped step-on sections, which have been
mathematically derived. The product is useful for both
prevention and for treatment of fallen arches.

Orthosis For Leprotic Foot
The orthosis for leprotic foot prevents foot impairment and
disability resulting from damage to peripheral nerves of the
foot. Biomechanical principles are used to recognize high
stress areas of the foot and deal with them before ulceration
occurs. The footwear designed is aesthetically pleasing and
scientifically correct.

Quest
Productivity increase in shoe-sector· has gained high
significance. To simulate the actual process and monitor the
men and machinery work flow, a sophisticated tool called the
'Discrete Event and Queing Event Simulation Technique'

16



(QUEST) has been employed. The interactive model helps to
identify bottlenecks and helps in fine tuning the system for
higher productivity. The graphical outputs provide a visual
understanding of the complex interplay of the multiplicity of
variables involved. It aids in taking efficient decisions for
better optimization.

Design Intelligence and Fashion Forecasting:
TowardsGlobal Leadership
India now leads in fashion forecasting of leather colours at
Modeurop. Forecasts of the leather colours for the year 2002
have been made. Of the total number of 19 colours forecasted
for shoe trends in 2002, 14 are from India. Of the total of 10
colours forecasted for garments, 9 are from India. Of the total
of 29 colours, 23 are from Indian presentation. The shade
cards for the year 2002 are being made for the World by India.
A Modeurop Material Bank has been established at CLRI,with
support from the National Leather Development Programme,
for the potential exporters to source leather for sample
preparations of new products. The forecasting exercise has
also included trend forecast for designs and products.

Year of Season of Total colours Indian colours
Forecast Forecast Forecasted included

1999 Spring/Summer 29 21

Autumn/Winter 24 11
..

2000 Spring/Summer 31 15

Autumn/Winter 30 22

2001 Spring/Summer 29 23

Autumn/Winter 24 21 -

•.
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Euro Shoe Design
In synergy with Indian Shoe Federation OSF) & Council for
Leather Exports (CLE), CLRI participated in the April 2000
edition of Euro Shoe Design showcasing 60 designs
conceptualized by the Institute and developed by 13 members
of the ISF.CLRIwas the only non-European of the participant.
First break through has been made by acceptance of 5 Indian
designs for development of commercial markets.

Domestic Market Collection
CLRI launched OIWALI DHAMAKA: for domestic footwear
market. The collection for Men & Women. included a range of
Shoes & Sandals in the Formal wear, Casual wear and Part
wear.

Over 80 designs conceptualized by CLRI and developed by 8
leading members of the Industry have presented a new range.

Trend Pavilion/Fashion Shows
In synergy with FDOI, NIFT, NID, CLRI presented a Trend
Pavilion for the first time at the India International Leather Fair
2001 in Chennai. Shoes, Garments, Goods and Leathers for the.
autumn/Winter 2001/02 seasons were showcased in 3 groups;
Personality, Harmony & Mystery.

CLRI continued to present TREND pavilion at International
Fairs like the International Leather Goods Fair in Offenbach (in
February 2001) and the Asia Pacific Leather Fair in Hong Kong
(in March 2001).

18
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Development of Appropriate Technologies for
TanneryWastewaterTreatmentand Disposal
In order to treat the sewage and to meet the standard
prescribed for coliform bacteria in the treated effluent, a
treatment strategy for application of Upflow Anaerobic Sludge
Blanket (UASB) followed by 3 days stabilization has been
worked out. The output of treated wastewaters has been
shown to comply with norms for BOD, COD, VFA and
pathogens.

Studies on Liquefaction of Shavings for
Biomethanation using Bench Scale and Pilot
Scale Reactor
Biological liquefaction of chrome shavings has been
successfully made by mixing treated wastewaters from' UASB
reactor. Shavings to wastewater proportion has been
optimized by mixing shavings with different proportions of
anaerobically treated wastewater. After separation of
chromium, liquefied shavings have been subjected to
anaerobic biodegradation and generation of biogas. Technical
feasibilities of the strategy have been worked out.

New Approaches and Methodologies for
Degradation and Utilization of Sqlid ILiquid
WasteTowardsNear Zero Discharge Concepts
Since conventional wastewater treatment facilities do not
remove xenobiotic compounds adequately, new

21



methodologies have been developed using activated carbon.
Activated carbon has been generated from agro-wastes and
parameters for distribution in activated carbon for optimum
efficiency of adsorption have been standardized.

•
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Some important R&D contributions of CLRI in the area of
Chemical Sciences relate to development of viable alternatives
to certain banned chemicals; process innovations for
vegetable tannins & Basic Chromium Sulfate (BCS) aimed at
increased productivity and quality consistency; design and
development of zero-discharge tanning methodologies; design
and structure-property correlations of molecular aggregates
and ordered systems; design and synthesis of conductive and
comb-like polymers; novel methods for analysis of eco-
sensitive chemicals.

Comb like Polymers with lonomers: Synthesis,
Organization Characteristics and Post
Modification Readions
Polymeric amphiphiles with comb like structures provide
useful models for biomolecules like proteins. Ionomers
consisting of < 15% ion isable group, e.g. methacrylic acid or
sulfonic acid have been shown to exhibit a special orphology
consisting of polar and nonpolar domains.

Typical comb like polymeric amphiphiles with statistical
distribution of ionic functional groups like -COOH have been
synthesized by (a) simple copolymerisation reaction and
(b) post polymerization reaction of the acrylate ester based
polymers.

Scope for the formation of hydrophobic domains in different
solvents like Tetrahydrofuran, Methanol in a select comb like
polymer has been demonstrated.

25



Synthesis and Char~eterization of Thermally
Stable NaphthylAcrylate Polymers
Some new naphthyl acrylate polymers with good thermal
stabilities have been synthesised. Thermal decomposition

'temperatures of these polymers have been characterized. A
series 'of new copolymers with desired thermal stability and
mechanical properties' for applications in leather industry
have been synthesised from various substituted maleimides

~ and alkyl _acrylates. Emulsions based on these new
copolymers improved properties as binders in comparison to
commercial formulations.

Microwave Assisted' One Pot Synthesis of
Substituted 3-FormylBenzoates
The time for the Vilsmeier reaction of alkyl diacylacetates in
the synthesis of 3-formyl benzoates has been brought down.
from hours (in commercial synthetic conditions) to minutes in
microwave ir!adiation method. This methodology. describes a
simple route for obtaining substituted 3-formyl benzoates
compared to previous methods involving multistep synthesis.

Synthesis of FunctionaliseCl Salen Copper
_Complexes

Metal complexes of tetradentate chelating ligand salen [salen-
N, N' ethylene bisfsallcylldeneamlnatoj] have been extensively
investigated to develop a reagent which can control genetic
information, work as an artificial restriction enzyme or an
antitumour drug. These salen-copper complexes can induce,
DNA strand' cleavage in the presence of a reducing agent. A
series of functlonallsed salen-copper complexes have 'been
synthesized.
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Synthesis of New Hydantoins as Intermediates
for Diamino Acids
Hydantoins, well known for their CNS activity, possess a
variety of pharmacological properties. A number of 2,4-
imidazolidinedione derivatives have been shown to act as
inhibitors of metalloproteins and exhibit anti inflammatory
and anti fungal activities. An efficient and convenient
procedure involving microwave and ultrasound conditions for
the synthesis of 5,5-disubstituted hydantoins has been
developed. The combined use of microwave. and ultrasound
reduces the 'reaction time significantly The protocol allows
the efficient recovery of water solublehydantoins.

Synthesis and Characterisation of Liquid
Crystalline .Polyurethanes
Novel liquid crystalline high aspect ratio diols (containing 4
phenyl rings para linked by ester and azomethine linkages)
have been synthesised and characterized for liquid crystalline
behaviour by Differential Scanning Calorimetry (DSC) and hot
stage polarizing optical microscope. Thermotropic' liquid
crystalline unsegmented polyurethanes have been synthesised
by reacting mesogenic diols with hexamethylene diisocyanate
(HMDI), methylene -bis(cyclohexylisocyanate) (H12MDI) and
4,4'-methylene bisfphenyl isocyanate) (MOl). The
polyurethanes synthesised from HMDI and H12MDIexhibit a
nematic mesophase and a varied degree of thermal stability.

Synthesis of Block Copolymers of Poly (Ethylene
Glycol) (PEG)
It has been established for the first time that the use of a
polymeric reducing agent along with an oxidizing agent for
vinyl polymerization results in the formation of a block
copolymer. Polyethylene glycol (PEG) of several molecular
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weights (from 200 to 20000) and Ce (IV) have been employed.
The salient feature of this particular redox system is its
homogeneity in aqueous medium and applicability at low
temperatures.

Strueiure-property Relations in Conjugated
Polymers
In substituted thiophenes based on nitrogen/oxygen
containing electr on deficient heterocyclics like
benzothiazole, benzotriazole have been synthesized. The
polymers were prepared by electrochemical and chemical
methods. The polymers designed show good photo activity.
The compounds are expected to increase the efficiency of the
light emitting devices in single layer LEOs and the side chain H

will function as electron transporting hole blocking layer. The
structure-property relations of the above compounds have
been predicted theoretically using molecular mechanical
calculations.

In order to prepare materials, which can emit polarised light
(which is needed for flat panel display applications) during
electroluminescence in the visible range, polythiophenes
containing side chains which show LC activity have been
explored.

Microemulsion Copolymers for Retanning
Applications on ChromeTannedLeathers
Fundamental studies of microemulsion copolymerization of
vinyl monomers by varying the cosurfactant in the reaction
medium have been carried out and the reaction parameters
evaluated. The microemulsion copolymers of n-butyl
methacrylate and styrene were prepared with sodium lauryl
sulphate-n-hexanol and sodium lauryl sulphate-n-heptanol as
surfactant and cosurfactant combinations. These copolymers

28
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with finer particle sizes were applied in retanning chrome
tanned goat and sheep skins and cow hides. These
microemulsions were applied in the retanning baths along
with fatliquoring agents. Experimental findings show good
results. The tercopolymers of n-butyl acrylate, methyl
methacrylate and methacrylic acid were also prepared by
microemulsion copolymerization method with sodium lauryl
sulphate-n-pentanol as surfactant - cosurfactant combinations
and applied in retanning chrome tanned cow upper leathers.
The retanned leathers were tested for tensile strength, tear
strength and grain crack strength, and compared with control
leather test samples.

Development of Mineral Tanning Agents
An eco-friendly synthetic chrome-tanning agent has been
prepared for application at delimed stage without using
formaldehyde. Tanning process with this syntan avoids
pickling completely thereby reducing the TDS and chloride
loads from the identified streams. A novel chromium-silica
based tanning agent has been prepared in laboratory level.

An approach for the recovery of chromium from spent semi-
chrome solutions has been developed. The vegeta Ie tannins
have been removed prior to chromium through either
oxidative or reductive approaches followed by precipitation.
The treated semi-chrome liquor, after the removal of vegetable
tannins rendered the chromium recovery process more
feasible.

A New Unified Theory for Tanning
A suitable theory of tanning may need torelate stability of skin
against permanent and irreversible dimensional changes
induced by proteases and hydrothermal stress as well as
dynamics and structure of water around the proteins in

29



leather. When such a theory explains, the effect of a wide
variety of tanning agents to measurable and defined
properties in a quantitative manner, a unified theory is
feasible. Development of such a unified theory applicable to
all types of tanning agents has been explored by CLRI.

An approach to describe a unified theory for tanning attempts
to understand the process in terms of changes occurring at
sub-nano, nano, meso and micro-poric structures of both self-
assembled and tanning molecule induced assemblies of
collagen. A possible quantitative correlation of changes in
shrinkage temperature with observable changes in the D-
periodicity and nano-poric structure of collagen fibres has
been made. The stability of tanned collagen against
collagenase has been correlated with the inhibitory effect of
tanning molecules on collagenase. It appears that such
molecules which can either bind to the isosteric site in
collagenase or bring about a conformational change leading to
randomization of a helix might serve as a more potent tanning
molecule. Higher potency of competitive inhibition is in
comparison to those, which either form a non-productive
enzyme-substrate-inhibitor complex or those whic~ do not
bind to the free collagenase.

Organization and Ordered Assemblies at
Interface.and Surfaces
Interaction of PEG-PPG-PEG triblock copolymer with SDS
micelles in aqueous solution has, been investigated. Micelle
formation and aggregation number has been determined for
SDS micelles in water/acetone mixtures using a new
fluorescent probe donor-acceptor Schiff base ligand.

Studies on amphiphile adsorption on particles and solid
surfaces have given important clues on their ability to
stabilize or destabilize foams, emulsions and dispersions.
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A mapping of surface coatings based on surface energy,
adhesive energy and spreading coefficients is being developed
to assess quality of coating materials.

Synthesis and Characterization of Poly(imide-
urethane-urea)s based on N, N'-Bis(2-
hydroxyethyl)pyromellitimide and Bisureas
The diol monomer, N,N'-bis(2-hydroxyethyl)pyromellitimide
(HEPM!) was synthesized from ethanolamine and pyromellitic
dianhydride. Four different bisurea monomers hexamethylene
bis(2-hydroxyethyl urea) (HMBHEU), tolylene bis(2-
hydroxyethyl urea) (TBHEU), hexamethylene bis(2-
hydroxypropyl urea) (HMBHPU) and tolylene bis(2-
hydroxypropyl urea) (TBHPU) were synthesized by reacting
ethanolamine or propanolamine with hexamethylene
diisocyanate (HMD!) or 2,4 - tolylene diisocyanate (TB!). Eight
different novel poly(imide-urethane-urea)s (four based on
HMDI and four' based on TDI) were prepared by reacting 1:1
mixture of HEPMl and bisurea with HMDI or TD!. All the
monomers and polymers were characterized by JR, 1H and
13C-NMRspectroscopic techniques and the polymers were
further characterized by solubility, viscosity and thermo
gr~vimetric analysis (TGA).
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Engineering inputs to the leather sector focused on design of
leather complexes, development and implementation of
microprocessor based wet operations in leather processing,
development of modernization packages suited to sizes and
scales of various sectors. Some of the R&D efforts relate to
transport phenomena, biochemical engineering.

Diffusion, Kinetics and Transport Phenomena in
Leather Processing
Application of Power Ultrasound to Tannery Process
Power ultrasound has been effectively employed in the leather
processing operation with the objectives to improve diffusion
and fixing of chemicals, reduce the process duration and
achieve better quality leather.

Modeling Fluidization Phenomena in Leather Science
The theory and application of fluidization phenomena with
respect to leather manufacturing is a new approach as there
are number of interfacial processes involving gas-liquid-solid
in various permutations and combinations. Studies have been
made on the performance of batch and multistage fluidized
beds and on circulating fluidized beds.

Neural Network & Fuzzy System for Leather
Processing
Process control devices based on neural networks and fuzzy
systems has been made in leather drying,' pH control and dye
composition control.
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Scale up and Process Development
. Continuous Chrome Recovery Unit

A working model for continuous chrome recovery has been
developed. The viability has been established by
demonstrating the commercial level operation to a tannery. A
special design for application at Calcutta Leather Complex has
been finalized.

Ozone for Color Removal of Tannery Effluent

With the hydrodynamic and mass transfer data generated at
the bench scale level, the technique of using ozone for color
removal has been designed to a commercial level plant.

Rationalization of Tannery Processes
Progressive approaches in modernizing the traditional leather
and related process and technology developed include

• Simulation software for dosing chemicals and control
tannery process

• Software Schedule for sequencing of products' for
optimum utilization of resources

• CAD grade for grading apparels and accessories

• Equipment for enzyme unhairing

• Improved tanning device

• Water management in tannery and

• Revising tanning process with eco-friendly chemicals and
methods
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Solubilization and Separation of Biomolecules
by Reverse Micelles! Liquid Membranes
Reverse Micellar Extraction (RME) or Liquid Membrane
Extraction (LME) methodologies for separation and
purification of biomaterials has been explored. Studies on the
solubilisation and separation of different types of amino acids
like aliphatic, aromatic and heterocyclic amino acids by both
anionic and cationic RMEs have been made. Effects of pH and
solvents in preparation of reverse micelles and their
subsequent effects on solubilisation of biomolecules are
examined. The experimental results have been compared with
the surface monomolecular model and the free energy transfer
biomolecules in the two-phase systems currently used
calculated.

Sludge Biomass Disintegration by Cavitation
The sludge biomass contains largely organic matter. 60-90%
(w/v) are compartmentalized within the cell wall membranes
of the microbial cells. It was found that the cavity collapses
and the pressure pulses due to acoustic cavitation have
significant influence in the rate of cell disruption by power
ultrasound in tannery secondary sludge. The sludge
disintegration was investigated by using power ultrasound at
a frequency of 20 KHz with different disruption were measured
with the release of organic components into the sludge water
by Chemical Oxygen Demand (COD) and the protein release
concentration. It has been found that the quantity of COD and
the kinetics of protein release are significantly increased on
the applied intensity and the concentration of the biomass.
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Some major achievements in the area of biological sciences
include elucidation of molecular mechanisms in wound
healing, controlled drug delivery systems, value additions
from slaughterhouse and tannery waste products, qualitative
and quantitative studies on collagen, enzyme applications.

Metal Induced Structural Changes in
Macromolecules and Composite Materials
Metal induced conformational changes in mitrogenic Achatinin
H binding to carbohydrate ligands have been analysed and
related to their significance in immunology. Chromium
induced abnormalities in biomolecules and in vitro cell
proliferation has been investigated and the role of chromium
(V) as a possible redox state of carcinogenicity emphasized.
Metal induced molecular assemblies in collagen and bovine
serum albumin and changes in the calcium transport
pathways in cell expression have been demonstrated. The role
of water and solvation in aggregation and organization of DNA
has been evaluated using the application of Density Functional
Theory.

Two dimensional crystallisation of membrane proteins using
charged rnonolayers as templates has been developed and
their structure analysed.

Interaction of porphyrin
chloroform and monolayer
individual and mixed states.

with Triton X-35 micelles in
aspects have been studied in
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Role of Extracellular Matrix Proteins in the
Regulation of Collagen Synthesis in Liver
Fibrosis
Hepatic fibrosis is a wound healing response, wherein the
dynamic balance between matrix synthesis and degradation is
lost, resulting in the accumulation of several distinct
extracellular matrix proteins like collagens, proteoglycans,
fibronectin, hyaluronic acid etc. Hepatic Stellate Cells are the
primary cellular source involved in the pathogenesis of liver
fibrosis. They are the principal source of collagen production
and the principle storage site for retinoid in a normal liver.
During the development of liver fibrosis, the quiescent stellate
cells undergo activation; a process characterized by increased
cell proliferation, morphologic.al transformation into
myofibroblast like cells and synthesis of excess ECM proteins
and decreased vitamin A storage. Molecular mechanisms
underlying the activation of stellate cells and increased
expression of collagen in the disease have been investigated.

Preparation and Properties of Plant Based-
Reconstituted Collagen Membrane for Wound
Healing Studies
Antimicrobial compounds (peptides) / antioxidants (from
plant source) incorporated collagen matrices and conduits for
skin and nerve regeneration have been developed.
Antimicrobial peptides, synthesized by manual solid phase
peptide synthetic methods and naturally occurring
antioxidants have been incorporated into collagen matrices
for wound healing in diabetic patients. These matrices acting
as supporting matrix deliver the compounds at the wound site
helping the regeneration process faster and counteracting the
effect of harmful pathogens in the wounds. Curcumin, a plant
alkaloid extracted from the rhizomes of turmeric has been
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incorporated into collagen matrices and the wound healing
phenomenon studied. Curcumin incorporated collagen
matrices help faster regeneration of skin than collagen
matrices alone. Likewise Quercetin, a plant flavanoid has been
incorporated into collagen matrices and the wound healing
potency in the dermal tissues of Wistar rats has been studied.
These compounds protect the skin against free radicals. Apart
from this nerve guides have been developed by a new method
from reconstituted collagen and used to study the peripheral
nerve regeneration process in a rat sciatic nerve model.

Value Additions to Wastes
Technologies have been developed for utilization of products,
such as fibrin, blood, fleshings, hitherto discarded as wastes.

Fibrin hitherto discarded as waste in the slaughterhouse
during the process of cell separation has been collected for
further processing. The blood - stained fibrin mass was
subjected to pre -treatments in order get purer form of fibrin.
Thus obtained mass has been subjected to limited alkaline
hydrolysis. It is observed that the native fibrin has broken
down into smaller peptides of 10,000 - 100,000 MW. The
product is stable in a pH range of 4.5 - 9.0.

Microbial methods for hydrolysis of chrome shavings,
trimmings have been developed using a new bacterial strain.

Four batches of NPK fertilizer have been prepared using
fleshings. Each batch size was 2 kg level. Fleshings have been
hydrolysed under different experimental conditions. The
solubilised material obtained has been analysed for the total
nitrogen, phosphorous and potassium. Six more batches (total
10 batches) of NPK fertiliser have been prepared from tannery
fleshings and trimmings under different conditions of
temperature, pressure and duration. Available nitrogen,
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phosphorous and potassium has been estimated in each
batch. Out of 10 batches two were selected based on their NPK
contents. These two samples were tested on ornamental
plants using FYM (Farm Yard Manure) as standard (Control) in
pot culture experiments. This preliminary experiment has
given encouraging results.

Biotechnological method using certain cyanobacteria under
laboratory and field conditions has shown the potentiality of
these tiny algae in removing chromium from polluted waters.
Four species of cyanobacteria have been identified.

Studies on effects of vermicompost (prepared from R.C) in
association with Rhizobium species on a legume plant
revealed that plants grown with the vermicompost show
better growth over the plants grown with traditional - FYMand
other combinations. Highest increase of soil microflora has
been observed in the pots containing vermicompost.
Furthermore there has been increase in the number of nodules
in the roots of plants grown with this vermicompost.

Controlled Release Drug Delivery Systems
Studies on in vitro release of the drug from collagen sponge
have been carried out. The presently prepared sponges have
potential and can be used as carriers of physiologically active
agents such as hormones, peptides and antigens.

Enzyme treated acid solubilised bovine collagen (ESBC type l)
prepared in laboratory grade glass and polypropylene wares
under identical conditions have. shown different
conformational and mechanical properties. CD studies on
ESBC have shown higher triple helical contents in
polypropylene laboratory grade wares compared to
laboratory grade glasswares. FTIR and DSC data have
supported the conformational changes performed on both the
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preparations. Both the preparations, in membrane form, have
been evaluated for their mechanical properties viz. Shrinkage
temperature, Dissolution temperature and tensile strength.
Collagen membrane of ESBC prepared in polypropylene show
significantly higher values compared to glass. No difference is
seen in shrinkage temperature data of the two membranes.
Reduced viscosity of ESBC has also been measured for both
the preparations and it has significantly higher value in
polypropylene wares compared to ESBC prepared in
glasswares. Chemically Modified Reconstituted Collagen
Diskettes (transparent) have been prepared for ophthalmic
applications.

Cultured Skin for Autograftl Allograft
Morphological and physicochemical properties of
reconstituted collagen isolated from different biological
sources have been carried out. Collagen from human amniotic
membrane, frog skin collagen, and bovine skin collagen
extracted and reconstituted as a 0.5 mm thick collagen
scaffold. Reconstituted collagen membrane has been
evaluated for serving a scaffold for fibroblasts. Bovine skin
collagen serves as a suitable scaffold for fibroblasts in vitro.

·Enzymes in Leather Processing
Bacteria R.pickettii and a fungus A.niger, have been selected
for production of lipase. Nutritional parameters on lipase
production at shake flask level have been standardized.
Studies on the immobilization of whole cells from R.pickettii
have been carried out. Both bacterial and fungal lipases are
found to be useful as additives in detergent formulations, in
hydrolysis of oils and fats and in degreasing of skins.

An interinstitutional programme between CLRl and NCL, Pune
has been formulated to study a fungal protease for its use in
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the pretanning processes of leather manufacture. Detailed
studies have been taken up to standardize the environmental
and physicochemical parameters for the use of NCL protease
in the dehairing, bating and soaking of skins.

Lipases for Use in Leather and Other Industries
Out of the many isolates screened, a bacteria R. pickettii and
a fungus Aniger, have been selected for production of lipase.
Nutritional parameters on lipase production at shake flask
level have been standardized. Studies on the immobilization of
whole cells from R.pickettii have been carried out. Both
bacterial and fungallipases are found to be useful in detergent
formulations, in hydolysis of oils and in degreasing of skins.

Protective Effect of Curcumin and Peptides in
Myocardial Necrosis
Although good amount of work has been carried out to
understand the pathophysiology of myocardial necrosis, the
treatment as well as its continuous management is expensive.
Curcumin, a major component of turmeric, possesses
antioxidant, anti-inflammatory and thrombolytic properties.
The oral treatment with curcumin two days before and during
isoproterenol administration has brought back the levels of
lysosomal hydro lases to normal showing that curcumin
appears to be a potent drug and if taken with the diet, could
provide protective effect. In addition, certain peptides
exhibiting anticoagulant, anti platelet and fibrinolytic activity
have been synthesized and are being tested for their potency
in the rat model for myocardial necrosis.

Adjuvant Induced Arthritis in Rats and the
Effect of a Tetrapeptide Derivative in Vitro
Adjuvant induced arthritis (AlA) is a well characterized animal
model to study the pathological, biochemical and

46



immunological changes that occur in rheumatoid arthritis in
humans. The main aim of this study is to evaluate the effect of
a novel tetrapeptide derivative on the functions of
lymphocyte, peritoneal macrophage and neutrophils in vitro
and on the alterations in signal transduction in AlA in male
Wistar rats. The tetrapeptide derivative is found to be
effective in inhibiting the release of ROS and myeloperoxidase
from PMA stimulated human neutrophils. When the
experiments are extended to arthritic rat neutrophils, the
tetrapeptide significantly decreases the levels of ROS,
myeloperoxidase and lysosomal enzymes.

Ultrstructural Studies on Biological Tissues
New staining technologies and methodologies for EM have
been used for ultrastructural studies of biological tissues and
materials. A 20 tester has been developed and evaluated.

Experiments have been conducted to assess effect of
specimen thickness and accelerating voltage on the image
quality of biological tissues using conventional transmission
electron microscope.

The ultrastucture of a modified gland on the skin of tile asian
elephant has been studied. Biopsy samples were obtained
from the temporal gland of a camp elephant from the
Mudumalai wildlife sanctuary. The samples were processed for
electron microscopy. Apart from the normal skin structure, the
temporal gland ducts in the inactive state has been observed.
The duct is lined by columnar cells.

Toxic Amyloid Self Assembly of ~eptides
Short helix forming peptide sequences in amyloid proteins like
bAP, lAP, and prions were identified using CO and FTIR
spectroscopic methods. These modules play a crucial
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nucleating site for the amyloid propagation. Peptidic
inhibitors, which could effectively prevent the "helical turn
nucleation", have shown to be an excellent anti-amyloid
compound. Any aggregation without the involvement of helical
turn nucleation ultimately turns into nontoxic amorphous
material. A special interpretation has been proposed to
explain the toxicity of amyloid fragments using intricate
conformational preferences of these sequences.

•
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Electron Paramagnetic Resonance Imaging (EPRI) has been
demonstrated with the existing Bruker EMX 10/2.7 EPR
spectrometer. In this connection two novel methods invented
and patents have been filed in US, UK, Germany, France, Japan
and India.

The possibility of quantum computation with ensembles in
pseudo pure states or even thermal states has been
demonstrated in spin systems involving spin-1 nuclei.
Specifically, the Deutsch-Jozsa algorithm has been
implemented on a 13C-2Hcoupled spin ensemble in solution
state, as well as on an ensemble of deuterons in a lyotropic
liquid crystalline phase with low order parameter.

During the period June 1999, solid state CP/MAS accessory has
been installed with the existing MSL 300P multipurpose NMR
spectrometer. As part of the activities, solid state 1H, 31p and
13Cmeasurement are being carried out periodically. Variable
temperature measurements are also carried with the solid
state CP/MAS accessory. •.

Solid State Stray-Field imaging is one of the potential tools to
map spatial distribution of various nuclei in rigid solids. So far
proton (lH) Stray Field imaging is relatively well known even
though other nuclei are equally important. For selective
detection of 19Fsignals, we have adopted and designed a static
surface coil system. The main objective of the static resonator
design, i.e., selective detection of 19F,is clearly accomplished.
With this STRAFI static resonator simultaneous as well as
selective imaging of IH and 19Fnuclei is possible.

Low temperature as well as RT routine spectroscopic services
both NMR and EPR are being given to internal researchers as
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well as external users (on payment basis) regularly and
periodically apart from the CP/MAS solid state spectroscopic
and micro-imaging studies. HLRC and lIT are some of the
potential users of our EPR services. In addition, design and
development of Stray-Field imaging probe head/r.f coils for
selective imaging with moving as well as static resonator has
been in continuous progress. It is proposed to carryout EPR
studies on fast bio-chemically generated radicals with the EMX
10/2.7 W spectrometer after acquiring a Harvard pump.

During the period 7-10 of February 2001, for the first time in
Chennai the National Magnetic Resonance Society's 7th

Symposium was conducted. Eminent International scientists
from US, UK, and Germany participated and delivered special
lecturers. Presentations on Magnetic Resonance Imaging,
Electron Paramagnetic Resonance imaging and Medical
imaging had attracted academic as well medical community
besides the NMR & EPR spectroscopy presentations to basic
research groups. Above 200 persons actively participated in
the Symposium.

MAJOR ONLINE ACTIVITIES
NMR Microimaging
• Development of PEDRI

paramagnetic systems.

•.
(OMRI/DNP imaging) of

EPR Spectroscopy & Imaging
• Further development, standardization, characterization

and applications of our two new methods of EPR imaging.

• EPR of short-lived, chemically- or bio-generated unpaired
spin systems.

CP/MAS NMR in solid state
• Development and Applications of MQ MAS (which we

initiated in 1993 to 2H and 6Li) to half-odd integer spins in
solids as practiced currently.
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: EXCELLab at CLRIcontinues to provide specialized service in
: eco-testing. Value added services in testing enabled local
: leather sector to comply with standards for both quality and
: eco criteria. A State-of-the-art testing facility has been created
: at CLRI to undertake eco testing and provide alert services.
: CLRI through its expertise in eco testing helped industry
: regain its market position by certifying the absence of toxic
: banned chemicals in Indian products. The comparative
: positioning of India in complying with eco-ban regulations is
: favourable in the global context.
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Expertise Centre for Ecotesting Laboratory
(EXCEL)

Cell for Industrial Safety & Risk Analysis
(CISRA)
CISRA concentrates on consultancy assignments. Nearly 50
projects have been completed between 1999-2001.

Occupational SafetY and Health , •
Occupational Safety and Health' (OSH) .for leather industry is
an important area, needing attention in the present context.
Several walkthrough safety audits in tanneries and shoe
factories and effluent treatment plants have been carried out
by the CIMexpert at CISRA.There were training programs also
on OSH for CLRI staff.

Contracts have been executed with German organizations like
Deichrnann/G'I'Z and PU3-GTZ for the development of field
testing of a code of conduct for footwear manufacturers and
for the development of good housekeeping practices in
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tannery and footwear units and with UNIDO for promoting
good housekeeping practices in the tannery sector of
Bangladesh.

Thermochemical Investigations
Apart from the regular consultancy to agro and bulk drug
industries on thermal stability and runaway reactions, CISRA
has completed studies on the

• Biocalorimetry (Application of microcalorimetry in
biological processes)

• Development of Indian Accident Database

Hazopl Hazard Analysis
Nearly 50 projects have been completed. Hazop and Hazard
analysis completed between 1999-2001. Some of the significant
assignments in this area include

• Risk Assessment for Chennai Petroleum Corporation
Limited

• Computer aided Emergency plan for Maharashtra Gas
Cracker Complex of IPCL •

• Disaster Management plan for the cluster of industries at
Cuddalore

• Extensive Hazop for the cryogenic system of Liquid
Propellants of Indian Space Research Organization

• Risk Assessment of several LPG Bottling units all over the
country for 10C, BPCL and HPCL

• Risk Analysis of port installations at different ports of
India
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I Socio-economic survey of rural/household tanners has been
I

I carried out in the clusters of Rajasthan namely Bhinmal, Pipad
I

I City, Gilaki Nangal and Bilara. Information has been sourced on
I

I social aspects such as literacy levels, family status, level of.
I

I involvement and economic factors 'of sourcing raw materials,
I

I processing details, market for the end-products, level of
I

I income. The information serves as the basis for designing. and
I

I selecting appropriate techniques/technologies for
I

I - demonstration on improved process for the tanners.
I •

I Technology campaign has been carried out at these artisanal
I

I clusters.
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Preparation of Perspective Plan Document for
the Development of Leather Sector in
Maharashtra (1999)
Based on an in-depth field study, development programmes
covering livestock to leather products have been prepared for
the State of Maharashtra.

Baseline Soeio-economic Survey in the Seleeled
Tanning Clusters in Rajasthan

A detailed assessment of Agra cluster has been made based on
survey. A model has been developed for Agra footwear sector
for gaining cost leadership. This has been-done in consultation
with the stakeholders viz. industry comprising shoe exporters,
policy makers, contractors, NGO's and entrepreneurs.

Organisation. of Database for Indian Leather
Industry/Trade data relating to Leather Sector has been
compiled from various sources and computerized in a ready-
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to-use form and for retrieval as and when required. It
covers

o Livestock data for different years for India, State wise and
District wise and for major livestock holding countries.

o Production of hides and skins for India and major raw
material producing countries.

o List of tanneries and leather products units and their
location wise distribution.

o Exports and imports of raw hides and skins, leather and
leather products from India and major countries of the
world.

Detailed data have been arranged in oracle version through
which tables can be generated and information retrieved from
various angles. This information is expected to serve as ready
reckoner for preparation of various development plans, trade
related matters for the leather sector.

Sector Specific Environmental Action Plan
The Ministry of Environment and Forests constituted a

•
Working Group for the preparation of a sector specific Action
Plan for gaining environmental safety of the Indian leather
sector. CLRI coordinated the preparation of the Action Plan
and the formulation of Biswas Committee report. The major
recommendation of the plan has been listed below:

Legal Needs
• Scientific assessment of the carrying capacity in tannery

clusters

• Establishment of norms based on receiving body

• Review of norms and compliance once in three years
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• Biannual interactions between PCBs and industry

• Discussions on procedural infirmities in enforcement

• Cluster grouping and taxation based on level of
compliance

• Progressively rigorous norms with time schedules

• Total ban of manufacture of banned dyes and eco-
sensitive chemicals

• Regulations of quality norms for important chemical
inputs like BCS (Basic Chromium Sulphate)

• Mandatory ISO certification of large complexes and any
new units

• Duty and tax benefits for the use of eco-friendly chemical
auxiliaries

• Regulations to chemical companies to declare treatability
data

Industry Initiatives
• Tanners must commit openly to greener environment and

develop appropriate and transparent action plans

• Tanners associations must organize periodically meeting
with PCBs and tanners in industrial locations

• Demonstration of environmental concern to change the
public perception through goodwill measures

• Daily report on the performance characteristics of ETPs
and CETPs to the CEO of the tannery and display in a
visible location

• Sampling of effluent based on analysis of average over a
period of one month and report on monthly performance
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• Uniform practise code for implementation of cleaner
technologies

• Integration of environmental technology measures in
modernization packages

• Sharing of the O&M costs based on hydraulic and
pollution load

• Trouble free maintenance of solar pans

• Pre-treatment and screening of suspended particles as per
CPCB norms

• Safe disposal of salt from salt pans and solid wastes

• Safe disposal of treated wastewaters as per advise of
technology institutions

National Initiatives
• Shifting of leather complexes near sea wherever possible

• Disposal of treated wastewaters into sea

• Specifying norms for sea disposal of treated tannery
wastewaters and defining management security t ensure
protection of marine life

• Harmonising limits for banned chemicals with
international trade

• Strict application of cleaner tanning technologies

• Development of low cost and low O&M cost for end-of-
pipe treatment methods

• Commissioning of occupational and health safety
parameters in tanneries
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• Development of basket of critical technologies for eco-
friendly options with cost criteria ensured

• Short term measures to gain environmental security
around tannery clusters

Government Initiatives
• Incentives for cleaner processing

• Regulatory measures for prevention than cure

• Facilitation of import of eco-friendly inputs

• Sourcing funds from National and International bodies for
cleaner production

• Knowledge acquisition

• Setting up modern leather complexes

• Incentives for SMEs to relocate into modern complexes
including hire purchase units

• Creation of Modernisation and Development Fund

• Propagation of successful technology element 01 Leather
Technology Mission CLTM)

• Promotion of awareness programmes

• Development of database on eco-sensitive and eco-benign
chemicals
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HUMAN RESOURCE DEVELOPMENT

The activities of the Centre for Human & Organisational
Development (CHORD) are continuous in nature. Apart from
academic and vocational programmes, specialised training
programmes catering to the requirements of the industry are
being conducted. HRD activities of CLRIinclude an outreach to
International clientele.

Academic Programmes
Anna University, CLRI and the Indian leather Industry has
established a three way partnership in the education sector
leading to B.Tech, M.Tech and Ph.D. programmes in Leather
Technology through the academy-research linkage. Around 26
B.Tech projects, 36 M.Tech projects have been conducted. The
curriculum, regulations and the syllabus have been developed
for B.Tech part-time course being introduced in the year 2000
and syllabus for B.Tech/M.Tech revised in leather technology.
Candidates obtained Ph.D. degree through research
programmes at CLRI during 1999~2001.
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Vocational Programmes
Designing and offering courses involving core competence to
meet the specialised training requirements of the industry,
continuation of ongoing programmes training, Diploma and
Certificate programmes, Executive training programmes,
Short-term refresher courses have been conducted.

International Training Programmes
Seven candidates from Bangladesh have undergone an
orientation programme in Leather Processing, Footwear
Design & Development, Environmental Engineering, Leather
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Auxiliaries and Chemicals and Animal Byproducts from
10.5.2000 to 20.6.2000

Candidates from Sri Lanka have undergone training
programme in Leather Processing for a period of one month in
July 2000 in Chemical Testing for a period of one month in
January 2001.

Four candidates from Leather and Leather Products Training
Institute, Ethiopia are undergoing training programmes in
Leathergoods, Garments, Footwear and Leather Processing .

•
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MAJOR NATlONAL J INTERNATIONAL PROGRAMMES
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Technologies of CLRI enjoy a wide outreach outside the
country. Specific alliances have been developed for"extension
of CLRI's technologies and services to countries such as
Egypt, Turkey, Mexico. Overseas partnership approach has
been developed by CLRI for enabling knowledge upgradation,
knowledge networking, know-how sharing and expertise
development in critical areas. Specific cases. are cited.

Application of Fluorocarbon Products for Feel
and Surface Modification of leather Substrates
- A Collaborative Programme between ATOFINA,
France & elK.
Atofina a major global player with wide market presence in
performance and specialty chemicals based fluorocarbon
formulations has been exploring a wider market in global
leather trade. The company has collaborated with CLRI in
designing special fluorocarbon formulations based on a
molecular insight and structure-property-function relations.

•
Application of fluorocarbon formulations at various stages of
leather making has been investigated. Efficacy of the ATOFINA
products has been assessed. Results show better oil and water
repellency characteristics with specific fluorinated
formulations. Techniques and tools for characterization of
fluorocarbon formulations have been developed to
understand the surface characteristics of the compounds.
Molecular modelling studies have been carried out for
understanding the lattice ordering and fluorocarbon-additive
interactions. Potentials for commercialisation of fluorinated
formulations of ATOFINAhave been established.
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National Leather Development Programme
(NLDP)
With the assistance of SIDE-NLDP, technology and social
interventions have been made in Athani cluster. Quality
standardization of the Kolhapuri chap pal manufactured by the
artisans has been possible. In addition range building and
design innovations of the product have been made. In
association with an NGO, social empowerment of the artisans
through formation of self-help groups, training in credit and
savings, establishment of alternate market channels for
artisanal products has been made.

Keeping in view the impact of social and technology
interventions in the region, the scope of work was enlarged to
include training of artisans in market management, asset
management, material procurement, development of newer
designs and enable competence building in artisans. .

In order to develop alternate market channels, artisans were
made to participate in national/international fairs.
Participation in GDS fair was a process of empowerment of
artisans apart from development of alternate market channels .

•
Self-help groups have been formed and groups have been
encouraged to save and invest their own funds for production.
Understanding of quality and delivery schedules by the
artisans has been a step forward. Artisans are able to develop
procedures for costing and pricing.

Common Facility Centre
One of the key outputs of the project was setting up of a
Common Facility Centre (CFC) at Athani to cater to the
machinery needs of the footwear artisans of the region. On the
basis of extensive interaction with the local agencies such as
LIDKAR,KVIC,a site has been identified at Athani. LIDKARhas
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provided land and building for the CFC. The CFC has been set
up with the basic objective of eventually handing over the
management of CFC to the artisan group. A Material Bank has
also been created at the CFC to ensure procurement of quality
material in the production of products.

The Athani project has enabled women centred development,
human centred economic model and innovation centred
technological improvement. Artisans are appreciative of the
technology and social interventions, which have helped in
development of innovative designs that meet needs of global
customer. Tradition has been blended with technology.
Technology has been linked to market.

Consolidation Phase of Leather Technology
Mission
The Leather Technology Mission (LTM) concluded in 1999. A
significant and visible impact has been made with the
commissioning of 170 activities in 16 States in the country. A
consolidation phase of LTMwas launched during 1999-2000 in
order to assess the outputs and enable corrective measures
where necessary and ensure additionalities for m ximizing
benefits. Feed Back Workshops were organized at Chennai,
Jalandhar, Ahmedabad and 6uwahati in order to gain direct
feedback from counterparts and beneficiaries. At these
Workshops the participants were in the range of 75-90%.
Efforts have been made to implement corrective measures
wherever necessary to ensure that >80% of the objectives of
each activity are achieved

Support to North Eastern Region
CLRI has implemented specific projects in the North, East
related to resource augmentation and product development.
Efforts have been made to consolidate on the efforts already
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made under LTM by strengthening the existing facilities. In
addition measures for harnessing the existing potentials in the
region and for a holistic development of leather related
activities has been evolved. A systematic survey has been
made and areas of strength identified. Efforts to implement
specific projects for enabling a planned growth of the sector in
the North Eastern Region are being enlarged.
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EXTENSION, ACTIVITIES
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The Regional Centres of CLRI at Ahmedabad, Mumbai,
Calcutta, Kanpur and Jalandhar provide a vital role by linking
the CLRI to the local industry.

The RCED, Ahmedabad continued to focus on artisanal
training programmes and providing testing and evaluation
services. Training-cum-demonstration programmes in
improved methods of tanning for about 88 artisans have been
conducted at selected clusters in Rajasthan. About 60 samples
have been tested and evaluated. 22 persons have been trained
in leather processing and leather goods manufacture at the
Centre.

RCED, Mumbai has provided testing services for testing of
leather chemicals. Training programme on leather goods and
shoe upper manufacture continued.

The RCED Calcutta conducted training programmes in leather
processing and leather product technologies. Chemical &.
physical testing) microbiological testing of samples has been
conducted. A training programme for women of Charms hila
Nari Shilpa Samabaya Samiti on footwear making has been
organized.

The RCED, Jalandhar continued to provide training in leather
goods/garment manufacture. The' Centre shifted to a new
premises provided by the Government of Punjab at the
Leather Complex. Btech theory and practical classes have
been conducted for Regional Enginnering College. Analytical
services have been provided to the industry.
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The RCED, Kanpur provided services to the industry for the
analysis of leather and leather chemicals, assessment of
finished leather. The Centre is actively involved in the
development of the leather Complex at Kanpur. In association
with the industry a State-of-the-Art testing facility for footwear
is proposed to be set up at Kanpur,
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BUDGET

Salaries PI, P2, P3

Contingencies P4

HRD

Maintenance P6

Chemical & Apparatus P7

Total Recurring (A)

Works & Services P5 (2)

App. & Equipment P5 (3)

Computer Equipment P5 (7)

Workshop Machinery

Office Equipment P5 (13)

Furniture & Fittings P5 (9)

Library Books P5 (12)

Others

Total Capital (B)

Grand Total (A+B)

(Rs. in Lakhs)

1999-2000

949.379

122.000

5.990

39.000

150.500

2000-2001

944.740

139.100

6.000

39.000

143.400

1266.869 1272.240

10.950

106.250

2.000

2.000

2.000

52.000

3.000

178.200

7.130

125.500

2.000

3.040

52.000

. 3.460

193.000

1445.069 1465.370

Extra Budgetary Resources

I. External Cash Flow (ECF) Rs. in Lakhs
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1999-2000 2000-2001

Job Work 11.026 6.735

Testing 106.240 95.645

Sponsored Research 501.506 301.701

Consultancy Programmes 201.437 258.142

Others 2.645 1.000

Total 822.854 663.223

% Contribution from
private sector 37.120 43.843

II. CSIR Revenue Budget 1266.869 1272.240

EBR AS % Revenue
Expenditure 64.952 52.130

External Cash Flow
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PATENTS
Indian Patent Applications filed
during 1999-2000
1. A process for the production of an alkaline

protease

A Process for the preparation of a novel
conducting fibrous composite for
electromagnetic interference (EM!) shielding
applications

An improved process for the preparation of
fibroplast

A process for the production of a novel lipase

An improved process for the production of
stable lipase

A process for the preparation of protein
hydrolysate from proteinaceous chrome
wastes

A process for the preparation of ionically
charged collagen sponge

A process for the preparation of a proteolytic
enzyme from a novel strain of fungus
Paecilomyces lilacinus

A process for the preparation
reconstituted collagen sponge

10. An improved process for the unhairing of

hides/skins

2000-2001
1. An improved process for the preparation of a

tanning agent

2. A process for the preparation of
reconstituted collagen substratum

An improved process for the preparation of a
novel graft copolymer having molecular
weight upto 300 000.

An improved device for electron
paramagnetic resonance imaging

A device for electron paramagnetic
resonance imaging

3.

4.

5.

6. A process for the purification of inorganic
nitrogen laden wastewater and or water

An improved tanning device

A process for the preparation of a novel
synthetic tanning agent

A process for the preparation of transparent
soft collagen film.

7.

8.

9.

of

10. A novel process of aqueous finishing for
rf ~

waterproof leathers.

11. A process for the preparation of a novel
proteinoid-acrylate composite having
molecular weight in the range of 15000-200-00
KD.

12. A process for the preparation of polyacrylate
dispersion having free monomer content less
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than 0.1% vlv.

13. A process for the preparation of a
Parchment like material.

14. A novel process for preparation of dyed
leather in more than one tone

Foreign Patent Applications filed
during 1999-2000
1. A Two-dimensional stress relaxation testing

device

2. 2-dimensional stress relaxation testing

3. Zwei Achsen-Spannungsrelaxations-Priifapparat

2000-2001
1. An improved device for electron

paramagnetic resonance imaging

2. A device for electron paramagnetic
resonance imaging

3. An improved device for electron
paramagnetic resonance imaging

4. A device for electron paramagnetic
resonance imaging

5. An improved device for electron
paramagnetic resonance imaging 2.

6. A device for electron paramagnetic
resonance imaging

7. An improved device for electron 3.

paramagnetic resonance imaging

8. A device for electron paramagnetic
resonance imaging

9. An improved device for electron
paramagnetic resonance imaging

10. A device for electron paramagnetic
resonance imaging

Indian Patents Granted
1. An improved process for unhairing of hides

and skins

2. A process for the preparation of a block
copolymer

3. A process for the preparation of phosphated
sulphited fatliquors based on marine oils,
animal oils and vegetable oils

4. A process for the preparation of implant(non-
living) for use in maxillofacial surgery, jaw
bone restoration and reparing the intrabony
defects

Foreign Patents Granted
1. An improved device to detect magnetic

resonance in the time domain (US)

An improved pHlymerisation process for
obtaining polymer of low molecular weight
(US)

An improved device to detect magnetic
resonance in the time domain (EP)
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COPYRIGHTS FOR SOFTWARES
1999-2000
1. SCHEDULE, a software for scheduling and

sequencing of products in a multipurpose
leather processing unit for optimum
utilisation of resources.

2. LEACON, capable of visualizing the strength
profile of entire leather in the form of 3-D/2-D
graphics and also analysing both qualitatively
and quantitatively different physical data
such as lastometer test, tensile strength etc.

3. CADGRADE,a software for grading apparels
and accessories

4. DEFECTS DOCTOR, an expert system for
identifying processing defects in aniline
glazed goat upper leather

5. SPECIMEN, an expert system for identifying
leather microscopy specimens

6. PLOTIT, a software to convert and preview
plotter device files and cutter device files

7. DEFECTSDOCTOR, a hyper text for analysing
processing defects in aniline glazed goat
upper leather

8. SERCONT, an integrated package for serials
control in a library

9. AREACALCI, a software for calculating the
consumption norms for Leather Goods

2000-2001
1. DERMAPRO, an expert system for project

preparation and planning for Leather
manufacturing

STAFF POSITION

2000 2001
Group N (Scientific) 132 127
Group III(Technical) 92 93
Group II (Technical) 114 107
Group I (Technical) 97 90
Administrative 114 109
Group 0 (Non Technical) 43 43
Total 592 569
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SELECT PAPERS PUBLISHED IN INTERNATIONAL JOURNALS
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Acta ,Crystallographica, 2000, Vol. C56, pp, 475-477
Advances in' Modelling & Simulation

Engineering, 2000, Vo1.43, pp, 41-43
Aldrichimica Acta, 2000, Vo1.33, 14-22
Bio Organic Medicinal Chemistry Letters,

2000, Vol. 10" pp, 1055-1057
2000, Vol. 10, pp, 1547-1550

Biochimica et Biophysica Acta
2000, Vol. 1475, PP.157-162
2000, Vol. 1524 ,pp, 228-237

Biochemical Biophysical Research Communication
2000, Vol. 270, PP. 749-754
2000, Vol. 271, PP. 731-734
2000, Vol. 273, PP.1138-1140
2000, Vo1.279, PP.980-983

Biotechnology and Applied Biochemistry, 2000,
Vol. 32, PP.155-159

British Journal of Pharmacology, 2000, Vol. 131,
PP.169-172

Bulletin of Chemical Society Japan, 2000, Vol.73,
PP. 1769-1775

Burns, 2000, Vol. 26, PP.54-62
Business Process Management Journal, 2000,

Vol. 6, PP. 376-391
Chemical Engineering Journal, 2000, Vol. 79, PP. 73-77
Chemical Letters, 2000, PP. 416-417
Chemical Physics Letters

2000, Vol. 318, PP. 35-42
2000, Vol. 323, PP. 59-70
2000, Vol. 324, PP. 43-47

Chemistry of Materials, 2000, Vol. 12, PP. 104-113

•

Clinical Biochemistry, 2000, Vol. 33, PP. 563-570
Comparative Biochemistry & Physiology, 2000,

Vol. 125, PP. 555-562
Comparitive Biochemistry and Physiology Part

C, 2000, Vol. 127, PP.177-183
Designed Monomers and Polymers, 2000,Vol. 3,

PP. 339-347
European Polymer Journal,

2000, Vol. 36, PP. 993-1000
2000, Vol. 36, PP. 1999-2003
2000, Vol. 36, PP. 2485-2490
2000, Vol. 36, PP. 2569-2579

Green Chemistry,
2000, Vol. 2, PP. 37-41
2000, Vol. 2, PP. 298-302

Industrial Management & Data Systems, 2000,
, Vol. 100, PP. 81-88

Inorganic Reaction Mechanism, 2000, Vol. 1, PP.
247-255

Journal of American Leather Chemists
Association,
2000, Vol. 95, PP.319-323
2000, Vol. 95, PP. 324-332

ft '"1

2000, Vol 95, PP. 333-340
2000, Vol. 95, PP. 359-367
2000, Vol. 95, PP. 368-374

Journal of Applied Polymer Science,
2000, Vol. 75, PP. 1577-1584
2000, Vol. 77, PP. 398-408

Journal of Chemical Information and Computer
Science, 2000, Vol. 40, PP. 384-385
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Journal of Fish Biology, 2000, Vol. 56,
PPo 999-1012 .

Journal of Loss Prevention in the Process
Industries, 2000, Vol. 13, PPo 57-62

Journal of Macromolecular Science Part A: Pure
and Applied Chemistry,

2000, Vol. A37 PPo 156-161
Journal of Materials Science, 2000, Vol. 35,

PPo 1065-1068
Journal of Physical Chemistry, 2000, Vol. A 104,

PPo 10887-10894
Journal of Polymer Science, Part A, Polymer

Chemistry, 2000, Vol. 38, PPo 4032-4037
Journal of Society of Leather Technologists and

Chemists,
2000, Vol. 84, PPo 82-87
2000, Vol. 84, PPo 276-284

Journal of Submicroscopic Cytology and
Pathology, 2000, Vol. 32, PP.131-135

Journal of Surface Science & Technology, 2000,
Vol. 16, PPo 1-33

Langmuir, '2000, Vol. 16, PP.1489-1496
2000, Vol. 16, PPo 2985-2986
2000, Vol. 16, PPo3019-3021
2000, Vo1.16, PPo 3751-3958

Library Review
2000, Vol. 49, PPo77-82
2000, Vol. 49, PPo 119-124

Liquid Crystals, 2000, Vol. 27, PPo 1525-1532
Macromolecular Chemistry & Physics, 2000,

Vol. 18, 2799-2804
Macromolecules, 2000, Vol. 33, PPo 326-330

2000, Vol. 33, PPo 9228-9232
Molecular Materials, 2000, Vol. 12, PPo 223-226
Neurobiology of Aging, 2000, Vol. 21, PPo 257-264

New Library World, 2000, Vol. 101, PPo 53-59
Online Information Review, 2000, Vol. 24,

PPo322-328
Oriental Journal of Chemistry, 2000, Vol. 16,

PPo 537-539
Polymer, 2000, Vol. 41, PPo9063-9072
Polymer Engineering and Science, 2000, Vol. 40,

PPo 621-626
Polymer International, 2000, Vol. 49, PPo 546-550
Process Biochemistry, 2000, Vol. 35, PPo809-814
Renewable Energy, 2000, Vol. 19, PPo 123-124
Science & Technology Libraries, 2000, Vol. 18,

PPo 65-82
Synthesis, 2000, PPo 661-666
Synthetic Communication

2000, Vol. 30, PPo 1609-1614
2000, Vol. 30, PPo 2269-2274
2000, Vol. 30, PPo 3925-3928

Thermochimica Acta, 2000, Vol. 356, PPo 59-66
Thin Solid Films, 2000, Vol. 358, PPo 229-233
Transition Metal Chemistry, 2000, Vol. 25,

PPo 145-149
• Work Study, 2000, Vol. .49, PPo 178-186

World Journal of Microbiology and
Biotechnology, 2000, Vol. 16, PPo 663-666

PUBLICATIONS STATISTICS

Indian Journals 34

Indian Conferences 73

Foreign Journals 82

Foreign Conferences 20
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~ Ramasami has been elected as a fellow of the Third
World Academy of Sciences (2001)

J MRSI Medal (2001) awarded to Dr T Ramasami

/. Padmashri (2001) Award conferred on Dr T Ramasami

rr i, ,-1 TANSA 2000 Award for Chemical Sciences conferred on
V Dr R Jayakumar .

•/

M K Nambiar Memorial Award to Dr Gowri Chandrakasan
from Madras Institute for Magnetobiology

Dr P Brahmayya Sastry Memorial Award from Indian
Association of Biomedical Scientists to Dr Gowri
Chandrakasan for Contributions to the advancements in
Biomedical Sciences

• /Shri Md Sadiq has been elected as the President of
/ MODEUROP Jury for the year 2001
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