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Foreword

Major thrust and focus of the Indian Council of Medical
Research (ICMR), New Delhi, is to work towards improving
the health of the Indian people. The Council has 30 Research
Institutes/Centres and six Regional Medical Research Centres
engaged in full time in this task through research and
development on communicable diseases, non-communicable
diseases, reproductive health and nutrition and environmental
and occupational health etc. using both conventional and
cutting edge technologies. The Council also has a strong
extramural research support system to researchers and clinicians engaged in all
areas of biomedical research within the mandate of the Council working in Medical
Colleges and other institutes in India. The Council currently is in its Centenary
Year having been established in 1911.

In its long and distinguished history, the ICMR has significantly contributed
towards promoting better health for the Indian public through the development,
evaluation and delivery of various public health technologies. Until recently the
thrust and focus of the Council has been more towards understanding and
controlling of infections like tuberculosis, diarrhoeal diseases, leprosy, malaria,
tilariasis, leishmaniasis, viral diseases like Japanese encephalitis, dengue etc. which
is being gradually expanded to adequately cover non-communicable diseases,
reproductive health, socio-behavioural and health systems research and other
topical issues. The Council has also played a key role in assisting the Government
of India during disease epidemics, like bird flu or those with unknown etiology,
wherever they occur, through laboratory support by providing diagnostics. Focused
R&D for the generation of new drugs, diagnostics, vaccines, devices and other
tools of public health significance did not receive adequate attention until recently.
The post-TRIPS era and the new product-patent regime have thrown up new
challenges for the country especially in the health sector as the affordability of
health products is under serious threat. There is a serious need to give strong
impetus and urgency for the creation of indigenous products and processes. To
that end there is now a paradigm shift in the ICMR and the Department of
Health Research through the initiation of a strong and vibrant Translational



Research Programme. Several leads have been identified and some efforts on
towards conversion of these leads into products and processes for public good.
In brief, my vision for the Council in the near future would be bring in the much
needed increased synergy between focused laboratory research targeted to product
development through strong and vibrant partnerships with the Indian industry
to quickly bring products for public health use. Needless to say, while research
focused on implementation will remain a priority, cutting edge basic research
that adds new knowledge will continue to be encouraged. All the systems and
procedures for the identification, protection, preservation and exploitation of the
IP generated with Council’s support, have long been in place; the IPR Unit of the
ICMR Headquarters which will continue to provide a single-window support for
ICMR sponsored research from concept to commercialization.

This revised and updated third edition of the document “Commercialization of
ICMR Technologies” catalogues the technologies generated by the ICMR both by
our intramural scientists working in various Council’s institutes and researchers
from medical colleges, universities and other institutes through extramural
support. Some technologies have already been transferred to the industry and
many are awaiting commercialization. I earnestly urge the Indian industry and
emerging global leaders to partner with ICMR to work towards our common
endeavour of providing affordable health care to the Indian people through
indigenous products and processes.

(G
A~> -nx‘u;

Vishwa Mohan Katoch
Director-General

Indian Council of Medical Research &
Secretary

Department of Health Research
Government of India

New Delhi
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National Institute of Virology (NIV),
Pune

Japanese Encephalitis Vaccine

Product/Process: Chimeric peptide vaccine candidate against Japanese Encephalitis
virus.

Application/Uses: Japanese encephalitis virus is endemic in many areas of India.
Chimeric peptide sequences can be incorporated in the future vaccines.

Salient Technical Features: Using combination of bioinformatic tools and
immunological studies, peptide sequences inducing neutralizing antibodies and
T helper activity in mice were identified. Chimeric peptides incorporating both
these epitopes showed induction of immunity against JE virus and partial protection
from lethal challenge in mouse model.

Scale of Development: The project was a collaborative effort between National
Institute of Virology, Pune, and Bioinformatics Centre, University of Pune, with
funding from Department of Biotechnology, New Delhi. It is developed up to
laboratory scale.

Status of Commercialization: Four international patents were filed in USA
(Application no. 10/250,468), Korea and Japan and Philippines and one national
phase appllication was filed in India based on PCT application (Application no.
PCT/INO2/0003). Negotiation are in progress with Hyderabad based Company
M/s Bharat Biotech India Ltd. for commercializing this technology.

Diagnostic for Japanese Encephalitis, Dengue and West Nile Viruses
Product/Process: MAC ELISA kit for the diagnosis of Japanese Encephalitis (JE),
Dengue (DEN) and West Nile (WN) viruses.

Application/Uses: It is used for diagnosis of JE, WN and DEN viral infections, which
are of great public health importance. They are highly sensitive (96%) and specific.

Salient Technical Features: The technique is based on micro plate IgM ELISA
which detects virus specific IgM antibody. The probe incorporated in current MAC
ELISA is useful for detection of infection of three flaviviruses (JE/WN/DEN).

Indian Council of Medical Research 3 Technologies for Commercialization



Flaviviruses have several common antigenic determinants and classical tests like
haemagglutination inhibition (HI) and complement fixation (CF) showed significant
cross reaction thereby giving ambiguous diagnosis but ELISA test does not require
any pretreatment of the sample.
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Scale of Development: Kits are regularly supplied to research institutes in India
and to the WHO.

Status of Commercialization: The technology has been transferred to Zydus Cadila,
Mumbai.

Diagnostic for Hepatitis A

Product/Process: Diagnostic kit for detection of IgM anti-hepatitis A (HAV) and
total antibodies to HAV.

Application/Uses: It is useful for detection of IgM anti-HAV antibodies for diagnosis
of recent and past infections of hepatitis A, and in seroepidemiological studies and
viral hepatitis surveillance. It is also used for detection of HAV specific antigen.

Salient Technical Features: This is the first indigenously developed hepatitis A
diagnostic kit. The technology utilizes tissue culture grown HAV that provides a
steady source of relatively clean preparation of virus (HAV) free from bacterial or
other viral contaminants. The indigenous production of the following major
components has been achieved:

- Rabbit IgG against human IgM
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- Anti-HAV IgG from serum of HAV infected human/rhesus monkey
- HAV antigen
- HRP based immunoconjugate linked to purified anti-HAV IgG. The reagents
of the kits are stable for 6 months.
Scale of Development: The technology has been developed up to laboratory scale.

Status of Commercialization: The technology has been transferred to Bharat
Biotech International Ltd., Hyderabad.

Vaccine for Hepatitis A

Product/Process: Vaccine candidate against hepatitis A.

Application/Uses: MRC-5/VERO cell culture adapted Indian isolate of hepatitis A
for the preparation of hepatitis A vaccine. The indigenous vaccine preparation can
be useful to high risk groups such as:

- Children from high socio-economic status

- Young food handlers

- Sibling of hepatitis A patients

- HBV/HCV carrier children.

Salient Technical Features: A strain of hepatitis A virus was isolated from fecal
sample of a patient. The isolation and adaptation of virus was carried out in BGMK
cell line. The adapted strain of HAV was designated as NIVIN 97. The strain was
further adapted to VERO cell line. It showed strong positive reactions in ELISA
tests employed for detection of anti-HAV antibodies. Additionally, immune
microscopy was performed at different passage levels and full virus particles
detected.

Scale of Development: The technology has been developed up to laboratory scale.

Status of Commercialization: An agreement has been signed between National
Institute of Virology, Pune (ICMR) and Bharat Biotech International Ltd. (BBIL),
Hyderabad, for the transfer of MRC- 5/VERO cell culture adapted from Indian
isolate of hepatitis A virus for the preparation of hepatitis A vaccine.

Kyasanur Forest Disease Vaccine
Product/Process: Kyasanur Forest Disease (KFD) vaccine.

Application/ Uses: This vaccine has been primarily used in health care system for
KED restricted to the state of Karnataka, India.
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Salient Technical Features: An inactivated vaccine is prepared using KFD virus
in chick embryo culture (CEC). Clinical trials for this were conducted by NIV,
Pune.

Scale of development: The technology has been developed at laboratory scale and
production would be done at Virus Diagnostic Laboratory (VDL), Shimoga,
Karnataka.

Status of Commercialization: The technology has been transferred to VDL,
Shimoga for production for Karnataka Government. The NIV also maintained
instruments and logistic support to VDL, Shimoga up to 1998. Currently, vaccine
production is carried out at Karnataka Govt. owned autonomous Veterinary
Vaccine Production Unit at Hebbal. Safety of the vaccine is being tested at VDL,
Shimoga.

Diagnostic for Rotavirus
Product/Process: Diagnostic kit for rotavirus.

Application/Uses: It is used for detection of rotavirus from the fecal samples of
diarrhoea patients.

Salient Technical Features: The rapid ELISA test was developed at NIV, Pune. It
is easy to perform, has high sensitivity and specificity and is cost effective as large
number of fecal samples could be tested using indigenously developed reagents.
This can essentially avoid unnecessary use of antibiotics in diarrhoea patients. This
kit is also useful during surveillance studies to obtain data on disease burden.

Scale of Development: It has been developed up to laboratory scale.

Status of Commercialization: An Indian patent (no. 187163) was granted.
Negotiation for technology transfer with BBIL, Hyderabad is on.

Rotaviral Diarrhoea Treatment

Product/Process: Immune goat colostrum against rotavirus.

Application/ Uses: Hyperimmune goat colostrum is useful in inducing passive
immunity against rotaviruses among children. It is effective in reducing the duration
and severity of childhood diarrhoea due to rotavirus. It also serves as an enriched
food for babies.

Salient Technical Features: Anti-rotavirus antibody titers as assessed by ELISA
and neutralization test are significantly high in hyper immune goat colostrum.
Spray dried powder of hyperimmune goat colostrum retain anti-rotavirus antibodies
which can be suitably used as baby food supplement.
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Scale of Development: It has been developed up to laboratory scale.
Status of Commercialization: An US patent entitled "The preparation of immune

goat colostrum against rotavirus" (Application no. 10/100.165) has been filed.

Mosquito Repellent Device
Product/Process: Insect repellent device.

Application/Uses: It is used as mosquito repellent where no electricity is available,
particularly in rural areas.

Salient Technical Feature: This device comprises of holding arrangements
provided with a plurality of connecting means which is made of metals. A curved
metal plate of 2-5 cm of diameter has been held by these connecting means. Heating
source is placed at a distance of 1.0 to 10 cm from the metal plate.

Scale of Development: It has been developed up to laboratory scale.

Status of Commercialization: An Indian patent has been granted. (Patent
no. 195269).
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Vector Control Research Centre (VCRC),
Puducherry

Biocontrol Agents for Mosquitoes
Bacillus thuringiensis

Product/Process: Slow release and wettable powder formulations from Bacillus
thuringiensis serotype H14 and process thereof.

Application/Uses: These products containing serotype H14 (VCRC B17) have been
used for the control of vector mosquitoes. The WDP (40%) at 2.5-5 kg/ha for clear
and 5-15 kg/ha for polluted habitats was found to have residual activity for about
a week against Culex quinquefasciatus. The Controlled Release Formulation (CRF)
at 10 kg/ha was found to have a residual activity for 15 weeks in disused wells
against Culex quinquefasciatus.

Salient Technical Features: Bacillus thuringiensis var. israelensis (Bti), a naturally
occurring bacterial pathogen of mosquito larvae was isolated from the paddy fields
of Puducherry (strain VCRC B17).

Scale of Development: Technology has been developed up to pilot scale and
assigned to National Research Development Corporation (NRDC), New Delhi, for
commercialization.
Status of Commercialization: The technology has been licensed to six firms namely:

i) M/s Tuticorin Alkali Chemicals, Chennai

ii) M/s Revathi Agrifood Industries Pvt. Ltd., Chennai

iii) M/s R.K.Biotech Product Private Ltd., Chennai

iv) M/s Bacto Power Pvt. Ltd., Coimbatore

v) M/s Coromandal Biotech Industries (India) Ltd. Hyderabad

vi) M/s Neelagriva Biosciences Pvt. Ltd. Mysore

vii)M/s Amit Biotech Ltd., Kolkata

An Indian process patent (no. 192055) has been granted for this larvicidal
preparation. Product patent application (no. 650/DEL/2003) has also been filed.

Indian Council of Medical Research 8 Technologies for Commercialization



Bacillus sphaericus
Product/Process: Slow release and
wettable powder formulation from
Bacillus sphaericus.

Application/Uses: The formulation
is used for controlling immature
stages of mosquitoes in polluted and
non-polluted water.

Salient Technical Features: This is
a mosquito pathogenic bacterial
agent isolated from soil samples collected from paddy field near Puducherry. It
is rod shaped bacterium which forms spores at terminal position. This isolates
(Accession No. VCRC B42) has been given 5 star ranking by International Bacterial
Biopesticide Reference Centre, Pasteur Institute, Paris. Water Dispersible Powder
(WDP) at 10 kg/ha controls the immature mosquito for a week in polluted and
non-polluted water. Slow Release Formulations (SPHERIFIX) has residual activity
for over 2 months. For maximum effect, application of the bacterial pesticide
should be done taking into consideration the surface area of the breeding habitat,
type of habitat and mosquitoes species present.

Scale of Development: The technology has been developed up to pilot scale and
production of this biocontrol agent has been assigned to NRDC for
commercialization.

Status of Commercialization: An Indian patent has been filed for the process of
SPHERIFIX —a mosquito larvicide from B. sphaericus.

Microbial pupicide
Product/Process: B 426 - A bacterial

metabolite from Pseudomonas fluoroscens
showing pupicidal activity.

Application/Uses: This bacterial
metabolite in simulated field conditions
caused significant mortality of Culex
quinquefasciatus pupae and suppression of
adult emergence.

Salient Technical Features: The
formulation eliminates 100% of larvae, pupae within 24 h after application and
maintains >80% reduction in the pupal density for 10 days.
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