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COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH

CSIR-IITR, Lucknow is the only multidisciplinary research institute in the field
of toxicology in South East Asia with the motto:

“Safety to environment & health and service to industry”.

R&D Areas Recognitions

*Food, Drug & Chemical Toxicology =Scientific & Industrial Research Organizations (SIROs)
=Environmental Toxicology =UP Pollution Control Board (Water & Air)

=Regulatory Toxicology =Indian Factories Act (Drinking Water)

=Nanotherapeutics & Nanomaterial Toxicology =Bureau of Indian Standards (Synthetic Detergents)

=Systems Toxicology & Health Risk Assessment =Food Safety & Standards Authority of India (FSSAI)

Services Available Technologies Developed / Available

= GLP certified pre-clinical toxicity studies =Water Analysis Kit

= Safety / toxicity evaluation of New Chemical Entities =Mobile Laboratory Van for on spot water quality analysis

* Water quality monitoring and assessment = Argemone Detection Kit for rapid screening of Argemone in mustard oil

" Analytical services =CD-Strip for detection of butter yellow, an adulterant in edible oils

= Environmental monitoring and impact assessment

=Arsenic Detection Kit

* Information on chemicals / products
= Consultancy
* Collaborative & Contract Research

farfergiet oraet, 31-aFeree aifehl ml, ke SR o 80, TIE3 -226001, 3T, HRA
VISHVIGYAN BHAWAN, 31-MAHATMA GANDHI MARG, POST BOX NO 80, LUCKNOW-226001, U.P, INDIA

Phone:+91-522-2627586, 2614118, 2628228 Fax:+91-522-2628227, 2611547 Accredited by NABL for chemical  Toxiclty Testing: GLP Test Faciity
director@iitrindia.org www.iitrindia.org and biological tesfing
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CSIR-IITR

CSIR-Indian Institute of Toxicology Research (CSIR-
IITR), was established on 4" November 1965 as Industrial
Toxicology Research Centre (ITRC). The institute is
located on Mahatma Gandhi Marg in Lucknow, facing the
famous historical building of Chattar Manzil Palace,
overlooking river Gomti. The ITRC was formally
dedicated to the nation on 27 July, 1976 by the then
President of India, His Excellency Sri Fakhruddin Ali
Ahmad.

Gheru Campus of CSIR-IITR

To expand the capabilities for safety evaluation of
pesticides and chemicals, another campus of the laboratory
was developed in 1978 at Gheru village on the Lucknow-
Kanpur highway. The institute was renamed as Indian
Institute of Toxicology Research in 2008 to encompass the
new emerging areas of toxicological research rather than
concentrating only on industrial toxicology. CSIR-IITR is
one of the pioneer institutions dealing in toxicology
research in Asia-Pacific region. It has played a crucial role
since 1965 in assessment and prediction of toxic effects of
chemicals to which industrial workers, miners, farmers and
even the common man may get exposed.
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Mandate

The objectives of CSIR-IITR symbolize the country's
commitment towards sustainable industrialization and
development. The objectives are to:

m]dentify occupational health hazards due to exposure to
chemicals in industries, mines, agricultural fields and general
environment by undertaking health and environmental
surveys.

mDetermine the mode of action of toxic chemicals / pollutants.

EConduct safety evaluation of chemicals used in industry,
agriculture and everyday life.

mSuggest remedial / preventive measures to safeguard health and
environment from pollutants.

mCollect, store and disseminate information on toxic chemicals.

EDevelop human resource for dealing with industrial and
environmental problems.

CSIR-Indian Institute of Toxicology Research (CSIR-IITR),
Lucknow has the health of the nation at the core of its agenda.
Technologies developed at CSIR-IITR have served to fulfill the
nation's needs such as pure drinking water to setting standards for
food additives, dyes and chemicals along with environmental risk
assessment.

The data generated in the institute's laboratories help in
formulating guidelines for regulating the use of chemicals and
prescribing their limits. The institute has also developed test
systems for evaluation of effluents using biological species and for
screening of the dermal, reproductive, immunotoxic, genotoxic,
carcinogenic and mutagenic potential of chemicals. It has carried
out extensive toxicity studies on dyes, pesticides, heavy metals,
plastics, polymers, food colours, herbal products, dust and fibre
leading to newer diagnostic, preventive and interventional
strategies
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Achievements

CSIR-IITR provides a unique platform for the public and
entrepreneurs to answers all their queries and concerns regarding
the safety and toxicity of chemicals/ products. The institute with
five decades of existence has expanded its activities in diverse
areas of toxicology and has undertaken several studies, including
problems of miners inhaling dust and fibres to toxicity of dyes,
pesticides, heavy metals, plastics, polymers, solvents, food
additives, adulterants and contaminants.

Simultaneously, the institute also worked on diagnostic,
preventive and interventional toxicology. It has participated in
multicentric programmes for development of pharmacopoeial
standards for drugs used in the Indian system of medicine. The
laboratory enhanced its capabilities for analysis of new class of
pollutants like Polychlorinated Biphenyls (PCBs), Polycyclic
Aromatic Hydrocarbons (PAHs); and also introduced state-of-the-
art tools for toxicity assessment e.g. Comet assay, FISH, ELISA,
image analysis-based methods for neuronal injury, gene
expression and quantification of the histopathological lesions. The
institute has made significant progress in establishing facilities
and developing assays for rapid assessment of toxicity of
chemicals using in-vitro/ex vivo models and small invertebrate
animal and plant models, thereby reducing the use of animals in
toxicological studies. Currently, the research at CSIR-IITR is
focused on understanding the mechanism of toxicity at the
molecular level also involving proteomics, genomics and
bioinformatics approaches towards development of biomarkers
for risk assessment of human exposure to chemicals.

Atthe time of the Bhopal Gas tragedy due to the leakage of Methyl
Isocyanate in 1984, the institutesent a team of experts as a relief
team to treat the gas exposed victims. The institute
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played an active role in providing clean drinking water during the
Odisha cyclone disaster. Water purification devices like 'Amrit
Kumbh' and ‘Bact-O-kill' developed at CSIR-IITR for water
purification have successfully increased access to safe drinking

water throughout the country.

CSIR-IITR scientists played a vital role in the expeditious
analysis of edible oil samples during the epidemic dropsy that hit
Delhi in August 1998 involving over 2500 victims with more than
60 deaths. Dropsy is caused due to consumption of mustard oil
adulterated with argemone oil and could even lead to death in
extreme cases. CSIR-IITR was also in the forefront during
assessment of the impact of spillage of chemicals at Kandla port as

aconsequence of Gujaratearthquakein2001.

The laboratory remained at the forefront in addressing the human
health and environmental problems of the country and
participated actively in National Mission and societal
programmes such as National Drinking Water Mission,
Technology Mission on Oilseeds, Pulses and Maize (TMOP&M),

and monitoring of the Ganga, Yamuna and Gomti rivers.

Scientists of the institute provide inputs in the formulation of nd
water contaminants. CSIR-IITR also rendered its services and
expertise to industry and government agencies.

guidelines for toxicity evaluation of chemicals and products;
setting permissible limits forvarious additives and contaminants
in food and packaging material; management of hazardous wastes
and evaluation of pesticides that should be continued, restricted or
banned. The laboratory expanded its capabilities in new areas of
concern such as safety evaluation of biotechnological products,
nanomaterials, analysis of food and water contaminants. CSIR-
IITR also rendered its services and expertise to industry and

government agencies.
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Portable Water Analysis Kit

A portable water analysis kit for the chemical and bacteriological
test has been developed to determine the drinking water quality
from public health point of view in rural areas. The kit is equipped
with a colorimeter and an incubator adjustable to get 37°C or 44°C
temperature. The kit cam perform chemical and bacteriological
tests to ensure safety of drinking water.

Chemical Tests: Fluoride, iron, nitrate, nitrite, residual chlorine,
chloride, totalalkalinity, total hardness, total dissolved solids and
pH can be estimated with this kit.

Bacteriological Tests:  Total coliforms and faecal coliform can
be enumerated by multiple tube fermentation method, after
incubation at 37°C and 44°C, respectively.

® The kit is very simple in operation and provides quantitative
results.

® The kit can be operated on a 1KVA generator in absence of 220
volts electric supply.

® Thekitis economical and portable with approx, 12 kg. weight.

® The kit is made from indigenous sources and a patent has been
granted (PatentNo. 179957)

The technology of the kit has been transferred to the
following enterpreneurs :

Ms. Jain Scientific Glass Works
Gyan Marg, Near Civil Hospital, Ambala Cantt. - 133 001

M/s. Gopi & Gopi Scientific Agencies
Temple Street, Kakinada, Andhra Pradesh - 533 001

M/s. Mathbin Scientific Agencies
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An electronic device for on-line
drinking water disinfection

The device is particularly useful for the on-line treatment of
drinking water supplies that have microbial contamination to
disinfect pathogenic microorganisms such as E. coli and to
provide safe drinking water to communities as per National and
International standards [World Health Organization (WHO) and
Environmental Protection Agency (EPA) USA] prescribed for
potable water.

Advantages/applications of the device

® Provides safe drinking water that can be stored without
recontamination up to 30 hours after its treatment under ideal
storage condition.

® [t is a low-cost water disinfection device that can even treat
brackish or turbid water unlike UV technology

® Can remove a large bacterial contamination of the order of
2.6x103 colony forming units (CFU) per ml at a high flow rate
in the order of 500 litres/hour.

® The leaching of the toxic heavy metals from the low-cost
stainless steel electrodes has been contained to within WHO
safe limits for drinking water through innovative design of the
electrode pair and controlled treatment energy for specific
period.

® No exogenous chemical is added during decontamination
process.

Salient technical features

The device is based on the principle of anodic oxidation. Active
oxygen species are produced in water under influence of
modulated/pulsating constant DC current through a specially
designed crossed pair electrodes immersed in the contaminated
water where the electrical energy is changed to chemical energy.
The oxidants produced due to electron reaction and ion migration
mechanism have an extra high potential and act on bacteria and
other microorganisms, UV and gamma radiations, ozonation etc.
commonly used for drinking water disinfection. These oxidants
thus produced, destroy the microbial cell membrane and kill
them.

Level/scale of development

Large quantity of purified water can be continuously supplied to
masses through on-line system, while Bact-O-Kill with 10 litres
capacity can be used for domestic applications.
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Mobile Water Testing Laboratory

Water quality analysis for pollutants and pathogens with the aim
of evaluating the safety of drinking water is an essential
prerequisite for all efforts of quality assurance and treatment
technology. As a part of the Rajiv Gandhi National Drinking Water
Mission, CSIR-Indian Institute of Toxicology Research,
Lucknow entered in the area of country wide water quality
monitoring. To carry out potable water tests in remote villages. a
mobile laboratory for testing water quality has been developed
with the following specialities.

® Mobile laboratory is air-conditioned with all the facilities for
physico-chemical and bacteriological analyses of drinking
water

® In absence of electric supply it can be operated by 10 KVA
generator, solar energy or battery system

® Suitable for identifying new potential water resources and to
determine their water quality

® Suitable for mass awareness regarding water pollution, its
sources and prevention water borne diseases, diagnostic,
prophylactic and therapeutic intervention

® Can be used for training and demonstration of water analysis in
the villages

® An Indian patent has been granted (Patent No. 177443)

The technology of Mobile Water Testing Laboratory has been
transferred to :

M/s Swaraj Mazda Ltd.

Sector 8-C 156-160, Madhya Marg, Chandigarh - 160 008

M/s Jain Scientific Glass Works.
Gyan Marg, Near Civil Hospital, Ambala Cantt. = 133 001.
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Amrit Kumbh

A household low cost water filtration assembly “Amrit Kumbh”
has been developed to combat the problem of water borne diseases
particularly in rural areas. In this assembly, the immobilised silver
impregnated activated alumina has been filled in a candle. The
disinfection process is based on physico-chemical principles.

Specialities of the Amrit Kumbh :
® The essential physico-chemical components minerals
unchanged in the filtered water.

® [t can effrciently after approximately 10,000 litres, or 10 liters
of'water per day for 3years.

® [n the condition of retarded filtration, the material in the candle
can be cleaned simply by washing with water and refilling.

® The filtered water meets safe drinking water criteria.
® Thetechnology has been patented. (Patent No. 184091)

The technology of Amrit Kumbh has been transferred to :

M/s. Shipra Scientifics Traders

19, Shivaji Marg, Lucknow - 226 018

M/s. Mathbin Scientific Agencies

C-6, Mansovar Garden, New Delhi - 110 015
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Patent Application No. 309/DEL/92
Trade Mark Application No. 592274/March/1993

C D Strip°®
(colour Detection Strip)

Detection of Butter Yellow in Mustard Oil

Extraneous addition of any artificial colour in any edible oil is not
permitted under The Prevention of Food Adulteration Act, 1954
and rules thereunder. However, deliberate colouring of
comparatively cheaper light coloured oils with an artificial fat
soluble yellow colour i.e. Butter Yellow is sometimes adopted to
make these oils look and sell as mustard oil. Butter Yellow has been
reported to be toxic and carcinogenic in laboratory animals and
hence its presence needs to be screened and ascertained. For this
problem, a handy, quick, easy and affordable spot adulteration
testing paper strip coated with chemicals called CD Strip® (Colour
Detection Strip) has been developed to facilitate monitoring of
mustard oil to safeguard the health of consumer at large. (The
results of CD strip test is non-negotiable in the Court of Law and for
final confirmation laboratory test is needed).

Place a drop of test edible oil on a small piece of CD Strip. If the
strip’s colour changes to pink, the oil is supposed to be artificially
coloured with Butter Yellow. The Minimum detection limit of this
testis 0.001% (10ppm)

Apatent has been granted (Patent No. 185972)

The technology of CD Strip has been transferred to :

M/s Nelofe, Singarnagar, Lucknow
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Argemone Oil Detection Kit
(AO-Kit)

#Consumption of mustard oil adulterated with Argemone
mexicana oil is known to cause a disease popularly referred to
as Dropsy

#To detect Argemone oil adulteration in mustard oil, a simple &
quick field level kit has been developed

@ Test is easy to perform and takes about 20 min

#The test is very sensitive with a minimum detection limit of
0.01% (100 ppm)

@ A patant has been granted (Patent No. 185972) and technology is
available for transfer.

How the kit works:

@ A portion of the test oil is shaken with a specific clean-up-cum-
extraction reagent and two layers are allowed to separate

@A drop from lower layer is applied on a filter paper strip and
viewed under Fluorescent Detection Device developed at
CSIR-IITR

@ An orange to purplish fluorescent spot indicates the presence of
Argemone Oil

Validation of the Kkit:

The working of the kit has been validated by various food testing
laboratories including all the Central Food Laboratories of the

country

Potential users:

@ Mandi Oilseed Dealers

#Retailers/ Bulk packagers

@ Consumers/ Housewives

@ Consumer Guidance Organizations

@ Edible Oil Expellers

@ Food Inspectors and Health Authorities

o
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Kit For Arsenic Analysis

Excessive arsenic contamination of ground water in several
districts of West Bengal (5-50 fold higher than WHO/US-EPA
prescribed limit of 10 ppb), has resulted into serious health
disorders and fatalities.

More than a million people are affected as a result of arsenic
contaminated drinking water of which thousands show arsenic
related lesions.

Detection and quantification of arsenic in water is of prime
importance for evaluation of the associated risk. The kits available
at present lack sensitivity and reliability IITR’s field deployable
test kit meets these requirements.

The Instrument is capable of quantifying arsenic cselectively in
presence of other elements.

How the kit works :

The kit utilizes the principle of anodic stripping voltametry with
a special type of sensor electrode for electrochemical
quantification of arsenic in natural water without any
requirement of pretreatment.

An Indian patent application has been filed (Application No.
0774DEL2000)

The technology has been transferred to :
M/s Elico Ltd., Hyderabad
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Twin-window Slides

The twin-window slides are improved and cost effective slides
with twin clear windows for its application in comet assay,
apoptosis, histopathology studies and the like. These slides have
the added advantage of holding two samples on a single slide
reducing the differences arising from positioning in the
electrophoresis apparatus as well as inter and intra slide
variability in the comet assay. Small amounts of expensive low
melting agarose and hazardous chemicals are used. These slides
are casy to handle, useful, cost effective and the results are
reproducible. Larger number of samples can be processed at one

time and they can be easily archived.

An Indian patent has been granted (Patent No. 252077)
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Circular&node

TGIass Petridish

Circular Electrophoresis

Nucleotide and protein electrophoresis is widely used to
understand the changes occurring in their structure. The techniques
currently available are horizontal electrophoresis for DNA /RNA;
vertical, 2D and rod electrophoresis mainly for proteins. The major
drawback in these techniques is the fact that the current flow is
unidirectional and is applied to a large surface area. This reduces
the extent to which these molecules can be resolved. The other
problem is that these units are big and need a lot of power to be run
hence they are not portable.

The present invention provides a process for making a circular
electrode and product thereof for conducting electrophoresis of
nucleotides (DNA, RNA) and proteins which comprises of a
circular anode and a cathode in the middle, thereby providing a
portable device with uniform electric field over a small surface area
thereby a increasing the resolution of macromolecules. This will
not only allow the visualization of these macromolecules at a
higher resolution but also in all directions in a live cell or from
isolated material.

An Indian patent has been filed (Application No. 252077) and two
International patent have been granted (US 8628651 & SG 165130)
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For detailed information regarding any of these technologies please contact :

Director

CSIR-Indian Institute of Toxicology Research
(Council of Scientific & Industrial Research)

VISHVIGYAN BHAWAN, 31, MAHATMA GANDHI MARG,
POST BOX NO 80, LUCKNOW-226001, U.P., INDIA

Tel.: +91-522-2627586, 2613786

Fax : +91-522-2611547, 2628227
E-mail : director@iitrindia.org
Website : www.iitrindia.org




