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As the November 2020 Issue of the Leather Post reaches you, I would have completed 
one year as the Director of CSIR-CLRI. Most of the year was spent fighting the pandemic. 
Looking back, I am perhaps the only Director who has not visited any leather processing 
centres during the first year of their posting as Director and I am really apologetic for 
that. I shall be compensating for the same in the days to come as travel restrictions ease 
out. The year had also seen several “Ups” and “Downs”. While one would like to learn 
from the “Downs” and be prepared for turning them to “Opportunities”, I see the “Ups” as 
“Strengths and Threats”. 

Greetings and Namaskar to all the members of the Leather World!
Director’s Message

Our strength as an organization has enabled us to see through the pandemic. Our strength of bondage with the 
industry has helped us work in tandem with them and come out with industry supportive policies and norms. 
The threats from the “Ups” are the growing expectations from us as an organization, especially at a time when 
resources are thinning down. We have a good way forward – we are now being guided in our research path by 
a Leader of the Industry itself. The first meeting of the reconstituted Research Council has laid a new path for 
research for industry. The foot sizing project has kickstarted and we see this as an opportunity to cover the length 
and breadth of the country. The Cyclone Nivar has left us without much damage and we see this as a good sign 
for the month leading to a New Year. Once again, while thanking all for the support for the last one, I earnestly 
request your continued support and patronage to the institution. 
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Antiviral Face-mask and Lab-coat 
CSIR-CLRI Products with Commercial Potential

In the midst of Corona virus disease (COVID-19) 
pandemic, research institutions across the globe 
are racing to find adequate response. Tracking the 
pandemic, avoiding illness by preventing viral entry 
in to human body, distributing vital medical supplies 

and vaccines are among the immediate response 
required. Vaccines provide the ultimate protection 
against any viral infections, and researchers around 
the world are racing for a vaccine. The best way 
to prevent COVID-19 is through maintaining good 
respiratory hygiene and covering the mouth and nose 
whenever necessary.

The growing threats from infectious diseases in the 
hospital and community, especially the COVID-19 
pandemic, have been recognized by all the counties 

across the globe. Respirator mask is one of the 
personal protective equipment (PPE) to minimize 
contact transmission onto face or inhalation of 
airborne pathogenic microbes. CSIR-CLRI Team 
envisaged a scheme to develop an antiviral fabric that 
could bind and inactivate an aliquot of virus present 
in air-droplets under normal/hospital conditions.  The 
approach was to covalently fix wide-spectrum antiviral 
agents to the functional groups exposed on the surface 
of cotton fabric. The preferred anchoring of antiviral 
agent was developed from a suitable combination 
of reaction schemes and attachment strategies 

used in solid-phase 
organic synthesis 
methods. The team 
has succeeded 
in anchoring a 
potent antiviral and 
antibacterial agent, 
to cotton fabric and 
sponge.

In order to use 
chemicals and 
solvents supplied 
by indigenous 
manufactures, an 
alternate synthetic 
scheme was also 
developed. In this 

method, the cotton sponge or cotton fabric was 
synthetically modified such that either an antibiotic or 
an antiviral agent could be covalently attached. This 
modified cotton contains reactive functional groups 
which aid in a strong binding to virus or bacteria. 
Attachment of drug onto the cotton fabric can be 
scaled up to manufacturing levels. The out-come of 
this research permits development of cost-effective 
commercial manufacture of face masks [similar 
to N95 masks], Lab-coats and other cotton based 
pharmaceutical products with antiviral potential.

Benefits of the newly developed CSIR-CLRI antiviral cotton fabric includes 1) covalently attached antiviral 
drug on cotton fibre, 2) not only prevents the entry of the virus into human body but also kills the virus, 3) 
washable & reusable, 4) biodegradable and compostable, and 5) cost effective technology for commercial 
exploitation.

Thennarasu, S., Uma, T S., Sreeram, K J., Ganesh, S
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Footwear Sizing System Footwear Sizing System                         
A CSIR-CLRI led effort for a perfect fit and foot health

India to have its own “Footwear Sizing System” for the first time: 

Design of footwear is a complex, multidisciplinary task spanning 
many fields of Science and Engineering. Comfort of a shoe and 
proper foot health is ensured by a proper footwear size.

In the absence of a ‘Footwear Sizing System’ in India, it is 
imperative that an ‘Indian Footwear Sizing system’ be developed 
based on the Foot Dimensions of the Indian feet. CSIR-CLRI 
under the aegis of Department for Promotion of Industry and 
Internal Trade, Government of India, Ministry of Commerce to 
conduct a nationwide survey for reliable data on foot dimensions 
of the Indian population using 3D Digital Imaging technique to 
establish the Indian Footwear Sizing System.

Cover story

CSIR-Central Leather 
Research Institute

Department for 
Promotion of Industry 

& Internal Trade

FOOT SCANNING USING 3D FOOT SCANNING MACHINE
High resolution 3D foot scanner with eight cameras with a scanning speed of 5 to 15 seconds scans 
over twenty dimensions of the foot
How the indigenous sizing metrics is likely to influence 
it?

INDIA is the second largest footwear producer after 
China with an annual production of 2257 million pairs. 
It has a huge domestic retail market, 2021 million 
pairs are sold in domestic market. Footwear (leather 
and non-leather) export accounts for about 43.5% 
share in India’s total leather & leather products export. 
The Footwear products mix; Gents 58%, Ladies 30%, 
Children 9% and others 3%Footwear for the domestic 
market is predominantly produced in the small sectors 
or sometimes cottage sector.For very long, INDIA has 
been following the British Shoe Sizing System with 
equivalents to the European and American sizes.The 
Indian consumer is getting increasingly aware about 
FOOT Comfort and Foot Health. Not always do the 
English sizes fit the shoe. Design of footwear is a 

complex, multidisciplinary task spanning many fields 
of Science and Engineering. Comfort of a shoe and 
proper foot health 
is ensured by a 
proper footwear 
size.

  Preamble
Footwear is 
designed and 
promoted to meet 
the demands 
of the variety 
of movements 
and improve 
the ambulatory 
functions of the 
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human feet. The design of footwear is a complex, 
multidisciplinary task spanning many fields of Science 
and Engineering.  The “comfort” of a shoe and proper 
foot health is of prime essence and can be achieved 
only by the Design and Manufacture of ‘properly fitting 
footwear’ which would ensure absolute comfort to the 
wearer and prevent foot debilitation caused due to the 
wearing of improper footwear.

In the absence of a ‘Footwear Sizing System’ in 
India, it is imperative that an ‘Indian Footwear Sizing 
system’ be developed based on the Foot Dimensions 
of the Indian feet. This is essential because footwear 
made on adapted Sizing systems prevalent in other 
countries, as is being followed in India, can never be 
comfortable for our feet as the foot characteristics 
are very different in India as compared to the feet of 
people from where this sizing system is adapted.

The Bureau of Indian Standards has notified its 
Footwear Sizing standards under IS 1638 – 1969 
standards published in 1969. This requires to 
be updated since the anatomy and functional 
requirements of footwear for children, youth and 
adults (both Men and Women) have changed in the 
last five decades and it has become necessary to 
design and develop scientifically correct footwear 
exclusively for them.

The “comfort” of a shoe and proper foot health is 
ensured by a proper “last” (3D representation of a 
foot). To arrive at the “last” parameters it is crucial 
that a foot measurement survey be carried out 
and anthropometric investigations of the feet be 
undertaken. Statistical techniques play a major role 
in this study as it is impossible to measure each and 
every person. 

Hence, CSIR-CLRI has embarked on a Project to 
capture the foot data pan India, statistically analyse 
the data and evolve the ‘Footwear Sizing System’ for 
the Indian feet.

 Scope

To develop the National Footwear Sizing System, it 
is essential to have statistical data of the proportions 
of the foot of the local population. This is essential for 
last development as lasts designed and manufactured 
in other countries cannot serve their purpose in India, 
owing to differences in population, climate, wearing 
conditions and urbanization. It is therefore imperative 
to conduct a nationwide survey for reliable data on 

foot proportions. This Project aims to characterize the 
foot dimensions of the Indian population based on a 
specially designed foot measurement survey.

The main objective of this foot survey is to collect 
data on the anthropometric properties of the Indian 
population’s feet. It is expected that the survey:

 � Will reveal differences among various ethnic 
groups and geographic areas - if they exist or 
prove that no differentiation is needed when a 
footwear is produced and supplied to any part 
of the country

 � Determine characteristic age and size groups 
requiring specific attention when footwear is 
designed for them

 � Set basic measurements to be used for marking 
sizes of footwear

 � Establish size ranges providing the required 
coverage of the population with footwear to be 
produced for retail

 � Produce rules and numerical databases for 
designing well-fitting shoe lasts with specified 
length and width groupings, which will ensure 
comfort to the wearer and prevent foot debilitation

Methodology

 � The sample sizes for measurement are first 
determined and the places of measurement 
selected based on geographical, ethnic, social 
and biological variables.

 � Based on the desired Confidence Level of the 
Survey and Error of Measurement inherent 
in any mass survey the Statistical Minimum 
Number of Feet Measurements that need to be 
taken is computed.

 � The country is Zonated into 4 Zones (North, 
South, East (further split into North East and rest 
of East) and West).

 � Based on the Foot Growth parameters the 
population is divided into various Age and 
Gender Groups which can be classified as:

 � For a very ROBUST Survey and for better 
Statistical correlation it was decided that a total 
of 2 Lakh feet measurements would be taken 

C-GROUP Children (boys and girls aged 4-11)

G-GROUP Girls (only girls aged 12-18)

B-GROUP Boys (only boys aged 12-18)

W-GROUP Women (only women aged 19-55)

M-GROUP Men (only men aged 19-55)
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pan India which would mean that we would be 
carrying out a total of 40,000 measurements 
in each of the above 5 groups for all zones 
combined.

 � The Foot Measurement Technology that would be 
used is the most advanced “3D Digital Imaging” 
technique which comprises of a 3 Dimensional 
foot scanner which scans the foot form and 
the anatomical landmark points and measures 
automatically over twenty-foot measurement 
parameters through an optical laser scanning 
system. 

 � The scan data is captured as a cloud point data 
and can be saved and exported to various file 
formats like CSV, DXF, VRML and STL for further 
Statistical investigations.

Data extraction and Statistical analysis
“This is the most important stage of the project. 
Here, the data collected pan India is extracted and 
thereafter, the extracted data is statistically analysed 
to arrive at the Indian Footwear Sizing System,” 
said Dr KJ Sreeram, Director, CSIR-Central Leather 

Research Institute

 The outcomes are:

 » To determine and establish the Indian Footwear 
Sizing System

 » To arrive at the Different Length and Width 
Groups required for the Indian Population

 » To specify the Last Grading parameters: viz. the 
Length and Width increments required

 » To establish equivalence with other sizing 
systems followed internationally viz. English 
Sizing System and French Sizing system. The 
Indian Shoe Sizing system would be unique. A 
chart would be derived to compare equivalence 
with other sizing systems. This is very important 
to enable our Products to be sold in International 
Markets.

 » Project Timeline: The Project is expected to be 
completed in fourteen months’ time.

 Synergy Partners

The Director and staff of 
CSIR-CLRI congratulate Dr. 
Balachandran Unni Nair and 
Dr. G. Sekaran, Chief Scientists 
(Retd) CSIR-CLRI for figuring 
among global top 2% scientists 
based on citations, h-index etc.,
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The 72nd Meeting of the Research Council (RC) of 
CSIR-CLRI was held on 23 November 2020 with the 
new RC constituted under the chairmanship of Shri. 
Habib Hussain, CEO, AV Thomas Leather & Allied 
Products Pvt. Ltd., Chennai. Shri Aqeel Ahmed, 
Chairman, Council for Leather Exports, Chennai, 
Prof G Mugesh, IISc, Bangalore, Prof. Dilip Dhavale, 
University of Pune, Pune, Prof Hemalatha Balram, 
JNCASR, Bangalore, Dr. Harish Hirani, Director, 
CSIR-CMERI, Durgapur, Dr. Manjula Reddy, Chief 
Scientist, CSIR-CCMB, Hyderabad were the members 
of RC present in the meeting. 

The chairman, RC made his introductory remarks 
and welcomed the members to give their remarks.  

Dr. K J Sreeram, Director, 
CSIR-CLRI presented the R 
& D initiatives and the next 
five year plan for the institute. 
The chairman in his address 
remarked that the institute 
shall focus on the institute-
industry funded projects to 
foster to the requirements of 
the industry and emphasized 
on the commercially viable 

technologies for the industry. He highlighted the 
responsibility of the institute in sensitizing the industry 
on carbon footprint. He brought out the necessity of 
Artificial Intelligence (AI), digitization, effective supply 
chain management implementing lean practices and 
E-commerce in the management of the footwear 
industry. Dr. Harish Hirani suggested that CMERI 

could be part of indigenous machinery development 
for leather and waste management through import 
substitution. Dr. Dhavale suggested the institute to 
focus on increasing the number of publications in 
the high IF journals and patents. The other members 
expressed their areas of interest and their pleasure 
in being part of the RC of CSIR-CLRI. Shri. Aqueel 
Ahmed apprised that the New life and New normal 
has brought the industry back to normal in September 
and October 2020. He reinforced the necessity of 
Leather mark in India, and appreciated the efforts 
of CSIR-CLRI towards BIS quality standardization, 
New footwear sizing system for India, and support in 
finished leather norms. The outcome of the pre-RC 
reviews and the proposals of MLP/OLP/FCP projects 
were briefed by Dr Subramanian, Secretary, RC. The 
RC recommended that institute should serve as a 
benchmark organization that works to solve the issues 
that are of concern to the sustainability of the industry, 
globally. 

As part of the 72nd Research Council (RC) meeting 
of CSIR-CLRI, the Pre-Research Council Meeting 
of Leather Process Technology (LPT) Group was 
scheduled on 12 November 2020 and Dr N K 
Chandrababu, Chief Scientist (Retd.), CSIR-CLRI 
reviewed the R & D works of the scientists of LPT group 
of CSIR-CLRI. The focused basic research project 
titled ‘Innovative Fundamental Research for attaining 
Sustainability in Leather Sector’ was reviewed Dr N K 
Chandrababu, Chief Scientist (Retd.), CSIR-CLRI and 
Dr J Raghava Rao, Chief Scientist, CSIR-CLRI as part 
of pre-RC on 20th November 2020. 

7 2 n d R e s e a r c h  C o u n c i l  M e e t i n g  o f 
C S I R - C L R I  
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Santappa-
Raghavan 

Memorial Lecture 

Dr S Sivaram, Former Director, CSIR-NCL delivered 
3rd Santappa-Raghavan Memorial Lecture on 28-10-
2020 (Lecture through MS Teams Platform)

Transition to Renewable Energy: How Sustainable Are They?
Shift to low carbon energy 
sources is becoming 
increasingly important in a 
carbon constrained world. 
Coal and fossil fuels, in spite 
of their natural abundance, 
are considered as the major 
source of anthropogenic 
carbon dioxide emissions. 
Therefore, it is not surprising 
that the attention has shifted 

to renewable sources of energy. However, any wholesale shift 
of energy consumption by humankind is a painfully slow 
process. It took over a century for petroleum to replace coal 
and electricity to replace steam as sources of energy. Yet, 
once the shift occurs, it is locked in for a long time since capital 
intensive infrastructure is created around a particular source of 
energy which cannot be replaced or discarded in a short time 
frame. 

organized at CSIR-CLRI

Consequently, any shift in energy infrastructure from oil 
and coal must be assessed carefully from the touchstone 
of sustainability so that if and when an eventual shift occurs 
we are not caught in a state of a new dilemma arising out 
of unintended consequences. In this talk I will address the 
question whether renewable energy resources (e.g. solar 
and wind), by definition, are sustainable or not. We will 
examine the issue from the point of critical “clean energy 
materials” that are key to renewable energy technologies. The 
elements of the Periodic Table are not inexhaustible in spite 
of chemistry teaching us that atoms are immutable. Human 
activity extracts elements from relatively concentrated ores 
and distributes them thinly across millions of devices and 
gadgets that they are ultimately present in the environment 
in dilute concentration. This process results in an increase of 
entropy. From a sustainability point of view, processes that 
increase entropy are less desirable. Therefore, I conclude that 
the answers to many of these questions are ambiguous, in 
spite of the euphoria surrounding renewable energy. Unless 
we carefully assess the issue of sustainability of every form 
of renewable energy and their associated technologies and 
take future decisions based on informed evidence, a shift 
from fossil fuels to renewable energy sources may prove to 
be even more costly and painful to generations yet unborn.
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RepoRt  on  v is it  to  CsMCRi ,  BhavnagaR  & 
salt  faRMing  aRe a  at  gujaRat

There are large farming pits that involve hundreds of 
acres. Medium salt farmers harvest salt in smaller pits/
pans stretching to 40-50 acres. However, there are 
many smaller salt farmers who harvest in lesser area 
of pits/pans of 10-20 acres. Then there are micro level 
salt farmers who harvest in smaller areas limited to 
below 10 acres (mostly restricted between 5-7 acres). 
The expected intervention from CSIR-CLRI was to 
cater to such smaller farmers where huge number of 
Agarias work. Their feet undergo lot of wear and tear 
under very difficult conditions.  There is acute/severe 
neuropathy (loss of sensation in the feet) due to 
continuous exposure to such saline conditions during 
the salt farming season which usually stretches from 
6 to 8 months.  

b y  T e a m ,  S P D C ,  C S I R - C L R I 

A call from the Director of CSIR-CSMCRI to the 
Director of CSIR-CLRI, a brief discussion about the 
salt farmers in Gujarat, known as Agarias, who faced 
a lot of hardships while salt farming, started the ball 
rolling. A team from CSIR-CLRI, comprising of Shri. 
N. Govindarajan, Shri. K. Gnana Prabhu & Shri. L. 
Murugan visited Gujarat for conducting a detailed 
study and to provide suitable solutions.   Preparation 
to record relevant anthropometric data along with 
required devices were fabricated in-house. The team 
visited salt pans located near Bhavnagar, Rann of 
Kutch in Gujarat during 3-5 November 2020. 
The next day they were taken to the pilot scale salt 
farm, under the CSMCRI on the outskirts of the city. 
Here, sample percolation pit was being readied ahead 
of the salt farming season at this plant. Lady artisans 
(Agarias) who were present there demonstrated the 
‘Pagali’ operation which involves stamping of the clay 
soil with bare feet to prevent percolation of crystalline 
solution. 
Salt formation involves four operations and hence 4 
set of pits/pans.

1. Reservoir
2. Condensation
3. Pre-crystallisation
4. Crystallisation

 Salt water that is nearly 5 times more saline than sea 
water is drawn from the sub soil at a depth of 30 feet. 
This water is stored in the first pit –reservoir. Here it 
is left to dry so that most of the brine is evaporated.  
The next stage, this brine solution is transferred to 
the condenser where it is further left for evaporation 
so that the solution’s density increases to a level 
of 21-23. From here, it is passed on to another pit 
where the brine starts to crystallise. This is known 
as pre-crystallisation, where the brine solution loses 
its salinity at a density of 24-25 and starts to thin out.  
Here the crystals are formed.  Finally, this solution is 
transferred to the crystalline pit where, the crystals 
are separated from the solution and accumulated to 
dry.
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Studies on anthropometry and foot sensitivity were 
taken by the team. The age group covered was 
between 20 years (fresher) and 50 years (experienced 
for decades) of both men & women 
It was observed that the salt farmers would require two 
different set of footwear- one for the Pagali operation 
that involves stamping the clay to make it tight and 
another for the final operation of raking harvest (where 
the crystallized salt is collected).
Team SPDC of CSIR-CLRI is initiating steps to 
develop most appropriate footwear to protect the foot 
of salt pan workers from damage/deterioration due to 
exposure to saline solutions.

Technical Webinar Series

Platinum Jubilee Celebrations of the Department of 
Leather Technology (DLT) of Anna University

Association of Leather Technologists (ALT) of DLT

As a part of Platinum Jubilee Celebrations of the Department of Leather Technology (DLT) of Anna University 
(Housed at CSIR-CLRI), Association of Leather Technologists (ALT) of DLT have been conducting "Technical 
Webinar Series". From September to November 2020, following three webinars were conducted.

Shri P. R. Aqeel Ahmed, Chairman, CLE gave a talk on the Recent Trends in Leather Business: Challenges and 
Opportunities which was attended by 294 participants

Shri.Habib Hussain, CEO, AVT Leather & Chairman, Research Council of CSIR-CLRI gave a talk on Effect of 
COVID-19 Pandemic on Leather Products Sector which was attended by 224 participants

Shri Subrata Das, Technical Consultant (Freelance) spoke on the Application of Leather in the Beverage & Food 
Industry which was attended by 197 attendees.
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Execut ive  Prog ramme on Execut ive  Prog ramme on 
CAD fo r  Ga rmentCAD fo r  Ga rment

CAD for Garment: the online course was conducted 
between, 2nd to 13th November 2020 at Shoe and 
Product Design Centre, CSIR-CLRI.

Constructing Apparel Pattern, Grading and Marker 
making manually is a notoriously inefficient and 
cumbersome process. CAD systems effects 
significant time and labor savings by automating this 
process.

Apparel CAD systems streamlines and improves 
efficiency of the product development team by 
safeguarding against people turnover, eliminating 
manual errors, building a Pattern store that can be 
used to create and re-create patterns and markers. 
Manual patterns get worn-out and torn and cannot be 
re-used to create even slightly different styles.

CAD uses apparel specific user-friendly tools to 
design patterns, grade the base pattern to various 
other sizes and to create the most efficient markers. 
The entire course is designed to train the students 
to garner the benefit of the Garment CAD system 
which will be a treasure-trove to entrepreneurs and 
executives to help them achieve news heights in their 
field of Apparel designing and pattern engineering. 

Topics covered: 
1. Introduction to CAD systems
2. Pattern Digitization 
3. Pattern Engineering
4. Pattern Grading
5. Marker making
6. Pattern conversion Tools
7. Pattern plotting and cutting 

To suite the current situation the course is structured 
through an online live demonstration of the software 
and hands-on practice sessions for the students.

This online course is also available for CAD for Goods and CAD for Garments as well. 
For more details, please visit https://clri.org/TrainingDetails.aspx 

Online instructor-led training Online instructor-led training 

This instructor led online CAD course is designed to help you create garment patterns using CAD systems. 
Using screen sharing Apps the instructor covered almost all the menus in the CAD systems. Teaching method is 
simple and easy to understand the CAD systems. Created my own pattern with the help of faculty at the remote 
site and the doubts were cleared immediately.  Overall an Amazing experience.

Thank you CLRI! Mr. MOHAMMAD ANAS
Entrepreneur

Shalimar Bagh, NewDelhi
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CLRI MOOTS CONFIDENCE ON 
IDEAL CHIOCE OF FOOTWEAR FOR SENIORS

S.Mathivanan and Dr. K.Krishnaraj, Shoe and Product Design Centre.

The balance and gait problems may be precursors of 
falls which are the most common causes of severe 
injuries especially for elderly people. According to an 
article “Geriatric Orthepaedic Surgery & Rehabilitation”, 
close to 80% of elderly people experience enormous 
foot problems. One of the obvious reasons is usage 
of ill-fitting footwear that is a major concern and cause 
of aggravation of foot problems amongst the elderly 
people. It is clearly understood that the functional 
needs of footwear for seniors are of paramount 
importance while choosing ideal footwear for the feet. 
The health-care professional, podiatrist and footwear 
technologist are to be consulted for seeking technical 
guidance and advice on foot-related consequences 
and footwear for the well-being of elderly people. 
Therefore, the challenge lies on infusing confidence 
amongst the elders for choosing footwear. CSIR-
CLRI put-forth some insights to share in this article for 
the benefits of elders.  The elders are advised to learn 
and understand the salient features of footwear before 
step- in for shopping experiences. The practical tips 
about footwear and its suitability have been presented 
to acquire confidence at ease for the elders. 

While people get elder, the feet undergo numerous 
changes and develop foot related complaints and 
thus result into discomfort. At older age, the skin 
gets thinner, loss of fat padding on plantar surface, 
stiffening of joints, flattening of arches and loss of 
strength of tendons and ligaments. The pain and 
discomfort due to these can be overcome by the way 
of choosing appropriate footwear and hence, the right 
footwear can help the seniors balanced. The seniors 
should consciously bear in mind that the choice of 
footwear should be capable enough to provide support 
and ease the muscles of the feet to feel comfort. 
                                           
Non-slip sole footwear is the first and foremost option 
of seniors to ensure stability and prevent the risk of 
falls. The seniors should prefer for lace-free closures 
such as Velcro straps in footwear. It facilitates ease 
of slip-off the footwear and avoids the practice of 

seniors to fiddle with laces. Further, it minimizes the 
burden of seniors not to exercise stress on spinal or 
backbone that causes huge discomfort at the most. 
The footwear designed with wide mouth is highly 
suitable for the seniors who tend to develop swollen 
feet. It is also necessarily to look for footwear provided 
with adequate padding underneath the foot to gain 

cushioning impact. This helps in minimizing the impact 
of shock on hips and backs of the seniors. The uppers 
made of materials offer good support and should 
allow the flexibility of footwear along with the foot 
without causing pain and loss of control. The seniors 
are advised to prefer footwear designed with high 
back that can help stabilize ankle. Low raised heel is 
the choice of preference to ease the strain off the feet 
and legs. Adequate traction is critical, essentially in 
footwear for seniors experiencing balance problems. 
The sole designed with groove patterns on the bottom 
surface of the footwear enhances good grip and 
maintain stability particularly on wet conditions.
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Cov id  awareness p l edge
The campaign for COVID Appropriate Behaviour has been launched by the Hon’ble Prime Minister. 
The message of the campaign is namely, Wear Mask, Follow Physical Distancing and Maintain Hand 
Hygiene.  An awareness pledge was administered by the Dr. K. J. Sreeram, Director CSIR-CLRI

Obse rvance of  Vig i l ance Awareness Week ,  2020 
Integrity Pledge administered by our Director Dr. K J Sreeram, CSIR-CLRI

Rasht r i ya  Ek ta  D iwas Pledge
 Administered by our Director, Dr K J Sreeram, CSIR-CLRI

The Leather Post1313



Assessment of candidates under NSFDC program 
by Team SPDC, CSIR-CLRI

CSIR-CLRI, under the NSFDC skill development 
program, along with its partner institution Central 
Footwear Training Institute (CFTI), conducts training 
programs in leather products area. CSIR-CLRI, 
conducts periodic assessment at the end of the 
training program module as the valuation procedure 
to evaluate the candidates. The assessment method 
consists of written questionnaire, practical test and 
viva voce to evaluate the candidates.  During the 
assessment carried out in October and November 
2020  totally 200 candidates were covered. 

In addition to the technical contents, the course 
covers other aspects like safety and environmental 
awareness also. The candidates, mostly women, were 
very eager and took the assessment in right earnest. 
The trainees were educated and well-mannered and 
were trained in batches.  Their performance was 
also equally good.  Most of the candidates who pass 
out are provided with employment in relevant fields. 
Training centers are also chosen in locations that have 
close proximity to such factories. The aim of training 
activity is to ultimately provide good quality skill based 
training. Proper assessment will ensure that the quality 
is maintained. This in turn offers abundant employment 
opportunities to the downtrodden thereby uplifting their 
socio-economic conditions.

CSIR-CLRI’s’ success clock’ 
ticks @ International 
Leather & Colour Meetings 
of FASHION TREND POOL 
& MODEUROP (Germany) 
for Spring Summer 2022 
season with metronomic 
thoroughness & brings the 
Indian Leather & leather 
Products Industry to 
astonishing and durable 
success.
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Reuse of treated domestic sewage for dye fabrication on textile cloth: characterization of 
fabricated cloth and catalytic treatment of dyeing wastewater
The domestic sewage was treated without producing sludge using sequential immobilized cell reactors combined 

with sodium hypochlorite disinfection (10 mg.L-1) followed by sand filtration. The removal of 
chemical oxygen demand (COD), biochemical oxygen demand (BOD), ammoniacal nitrogen 
(NH4+-N), total nitrogen (TN) and total organic carbon (TOC) was 93.9%, 94.9%, 93.8%, 
83.6% and 92.3% respectively. The treated sewage water was reused for the fabrication of 
reactive dyes (Reactive brilliant red K-2G) on textile cotton cloth (grey cloth) and compared 
with the cloth fabricated using normal water (control) through attenuated total reflection-
Fourier transform infrared spectroscopy (ATR-FTIR), energy-dispersive X-ray spectroscopy 
(EDX), scanning electron microscopy (SEM), Delta E (%), bursting strength (Kgs/sq.cm) 

and colour strength (K/S) values.  The dye processed effluent was treated through heterogeneous chemical and 
biological reactors with removal efficiency of COD, 95.1%, BOD, 89.4%, TOC, 93.0%, TN, 76.7% and NH4+-N, 
58.4%. The treatability of dye wastewater was confirmed with FTIR, UV/Visible and Fluorescence spectroscopy.

Role of Energy sensors in Endothelial cells under physiological and pathological Angiogenesis
The energy-sensing mechanism is found in every cell. Energy Sensing is the ability to recognize and respond 
to fuel substrates like glucose. Each type of fuel requires different kinds of pathways for its utilization. Any cell 

which has the requirement of fuel generates receptors (for each molecule as a different 
receptor) in which a ligand binds to the receptor and signal transduces to the nucleus 
through a cascade of interactions.  All biological system has a specific mechanism of 
detecting the low level of energy-containing molecules (ATP or NADPH) and again to 
rebuild the energy. ATP (Adenosine triphosphate) is the most important and direct source 
of energy in living organisms. When hydrolysis occurs ATP (ADP and phosphate or 
ADP or pyrophosphate) gives energy. The amount of energy is decided by the ratio of 
ATP or ADP or AMP. The most important energy-sensing pathway is AMPK signalling 
pathway. The high level of AMP activates the AMPK pathway for activating numberless 

molecules or enzyme are required. Activation of AMPK further activates more pathways that are involved in the 
energy regulatory process to decrease the level of AMP or to increase the amount of ATP. AMPK main role comes 
in glucose homeostasis. Therefore, AMPK brings glucose transporters in the cell membrane and activates other 
pathways such as Lipolysis, mitochondrial biogenesis and autophagy. The overall goal of the processes in the 
production of energy in large amount efficiently. Another important energy sensor is NAD-Sirtuin. NAD is the 
metabolite that can be derived from plant metabolites. In living cells, NAD works as a cofactor. The NAD exits in 
two forms Oxidized (NAD) and reducing forms (NADPH). During the low level of energy, the amount of NAD is 
high in the body. Increase in the amount of NAD: NADPH leads to the activation of Sirtuin deacetylase. Sirtuins 
Switch ON many pathways like Lipolysis, mitochondrial biogenesis, insulin secretion. 

Presented by 
N. PRABHAKARAN
Ph. D Scholar,
Environmental Science and Engineering Division

Presented by 
Fathe Singh
Research Scholar
Biological Materials Laboratory

November  2020
SC IENCE SEMINARS 
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Happy Retirement
Shri. C. V. Balasubramanian, Section Officer (F&A), Finance and Accounts 
Division, CSIR-CLRI Voluntarily Retired from service (VRS) on 06-11-2020. Director 
and staff of CSIR-CLRI wish him a happy retired life.

The Director and Staff wish him good health and happiness  
on his superannuation.

The readers of The Leather Post can submit their Feedback by clicking on the link below.
 https://forms.gle/PRXYuEa4dooL2Tyk7  

SPDC, CSIR-CLRI, developed “Convertible 
Bags” design collection for Mrs Savithri (Women 
entrepreneur), Raagas Collection, Hyderabad,  during 
March 2019. Recently she has been selected by the 
Telangana Government to be part of WE HUB’S HER 
& NOW Program in collaboration with GIZ, Germany.
The programme titled “Project HER & NOW” is 
implemented by GIZ, Germany on behalf of the 
German Federal Ministry for Economic Cooperation 

and Development and in partnership with the Indian 
Ministry of Skill Development and Entrepreneurship. 
This programme is currently being taken up in Tier 2 
and Tier 3 regions of Telangana state to promote and 
scale-up aspiring and existing women entrepreneurs. 
The overall objective of this programme is to ensure 
that the framework and conditions for business 
managed by women in India are improved.

upcoming 
event

India International Science Festival (IISF) 2020 

The India International Science Festival (IISF) 2020 
is being organized by Council of Scientific & Industrial 
Research (CSIR) in collaboration with Department 
of Science and Technology (DST), Ministry of Earth 
Sciences (MoES), Department of Biotechnology 
(DBT), Indian Council of Medical Research (ICMR) 
and Vijnana Bharati (VIBHA) from 22-25 December 
2020 on the theme

“आत्मनिर्भरभारताय विश्वकल्याणाय च विज्ञानम्”
Science for Self-Reliant India and Global Welfare

आत्मनिर्भर भारत एवं विश्व कल्याण के लिए विज्ञान

Objectives

 6 Aims to promote and build scientific temper 
among the masses and the young children

 6 To catalyze and trigger relationship between 
Science and Society leading to the development 
of new frontiers of growth both scientifically and 
economically

 6 To strengthen nation and to achieve inclusive 
and sustainable growth in the coming future

 6 To provide a platform for recognizing 
contribution of science and technology in global 
development

Virtual Platform (https://www.scienceindiafest.org/)

Nodal organization: Council of Scientific and Industrial 
Research (CSIR) 
Coordinating Institute:  CSIR-National Institute of 
Science, Technology and Development Studies 
(CSIR-NISTADS) 

School Students, Researchers, Teachers, 
National and International Scientists, Technocrats, 
Industrialists, Innovators, Entrepreneurs, Craftsmen, 
Artisans, Farmers, Agri-sectors and Healthcare 
sectors, Exhibitors, Diplomats, Policy Makers can 
register themselves at https://www.scienceindiafest.
org/
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‘CSIR-CLRI foresees to be the global hub that would 
transform the Indian Leather Industry into one, which is 

technology and innovation driven, thus steering India to be 
the Global Leader in Leather’.

Dr B Chandrasekaran, Director, CSIR-CLRI
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