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SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY

ORIGINS

The origins of the Institute reach back to 1973 when
the Royal family of Travancore gifted a multi-storied
building for the people and the Government of Kerala
resolved to develop the gift as the Sree Chitra Tirunal
Medical Center for medical specialties.

Sri.P.N.Haksar inaugurated the Medical Center in 1976
and the growth of a Biomedical Engineering and
Technology Wing followed quickly at the Satelmond
Palace, Poojappura, 11 kilometers away from the ‘
hospital campus. ﬂ

The concept and achievement of uniting technology and 3
medical sciences within a single institutional framework L
was regarded sufficiently important by the Government

of India to declare it as an Institute of National
Importance by an Act of Parliament in 1980.

The objectives of the Institute as laid down in the Act
are

1. promotion of biomedical engineering and
technology

2. demonstration of high standards of patient care
and

3. development of post-graduate training programs
of the highest quality in advanced medical
specialties and biomedical engineering and
technology.
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OVERVIEW

The Institute maintained its pace of progress with significant achievements in health

care technology development, patient care, research and in public health.

Technologies for cardiovascular devices, oral insulin delivery and bone cement are
at advanced stages of development, while three other technologies were transferred
for commercial production. A new production unit for dental products is due to
start functioning at Chennai from this year. Accreditation of the BMT laboratories
to ISO 17025 was extended following the first successful surveillance audit.
Establishment of the quality system and its international accreditation made a
significant impact on the morale and work culture of the entire staff, besides bringing
in revenue - in the first year itself - to the tune of more than half a crore through
testing services for the health care industry. Externally funded projects worth nearly
two crores were also sanctioned during the year by various government and industrial
funding agencies. But the crowning glory was the acceptance of our Vision 2020
proposal by the Planning Commission with an outlay of about 100 crores over the
next three years. The Institute is confident of fulfilling this mandate with
augmentation of existing R&D facilities, setting up a National Testing Centre, as
well as venturing into the areas of Tissue Engineering in a major way. The Institute’s
efforts for over two decades resulted in the establishment of a medical devices
industry based on indigenous technology in India. With the infusion of funds and
the renewed commitment and dedication of the staff, the Institute is poised to help
Indian health care industry to capture a major share of the market in the next 10

years.

The hospital services were further augmented and streamlined with the installation
of a new state-of-the-art MRI, near completion of the Picture Archival System and
modernizing the kitchen and laundry services. There was significant increase in
the number of surgical and interventional procedures, bed occupancy and out patient
attendance. The outreach programmes of the Institute were further expanded
with the initiation of cardiology and neurology clinics in the neighbouring panchayats
under the ASA (Athiyannoor Sree Chitra Action) programme. The Telemedicine

programme sponsored by ISRO is awaiting commencement of operations shortly.

The Achutha menon Centre for Health Science Studies continued to provide training,
research and consultancy in public health. Apart from the MPH programme, short
courses in gender and medical education, non-communicable diseases, ethics and

making pregnancy safer, consultancy in the United Nations’ Millenium Development
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Goals, and WHO programmes in Sri Lanka and DPR Korea, and reserch on several

aspects that impact on public health were carried out during the year under review.

Several basic and clinical research projects are progressing well, which include
work on lipoprotein (a) and atherosclerotic/thrombotic diseases, oxidative stress

and epilepsy, cardiac stem cells, cardiac fibrosis and several drug trials.

As a University, the Institute currently offers 23 postal doctoral, doctoral and post
graduate courses in medical sciences, biomedical engineering and technology, basic
sciences and public health. The joint M.Tech programme in Biomedical Technology
with IIT, Bombay is expected to commence from the next academic year. All the
academic programmes continued to attract students in significant numbers from

all over India, and for the MPH course, from other countries as well.

The Institute also committed itself to help develop academic and health care
programmes in neighbouring countries. Assistance rendered to Sri Lanka to establish
epilepsy and movement disorder centres, development of cardiovascular services
in the Republic of Maldives and setting up a school of public health in Nepal are

some of them.

For this Institution of National Importance, the year 2004-2005 marked another
year of our constant striving towards fulfilling our national obligations, even as we

reached out to other countries for international cooperation and partnership.

12
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HIGHLIGHTS OF THE YEAR

Planning Commision approves Vision 2020 expansion programme and sanctions

Rs.100 crores.

ISO 17025 accreditation extended following successful surveillance audit by
COFRAC.

Three more technologies transferred for commercial production.
A new state of the art MRI commissioned.

Picture Archival and Communication System installed.

New out reach clinics started under Athiyanoor Sree Chitra Action.

MoU signed with the Republic of Maldives to help develop cardiovascular services
at the Indira Gandhi Memorial Hospital, Male’.

Helped to establish comprehensive epilepsy and movement disorder programmes

at National Hospital, Colombo, Sri Lanka.

Consultancy in WHO and UN programmes.

ANNUAL
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BIOMEDICAL TECHNOLOGY
DEVELOPMENT

Technology transfer efforts gained momentum with the signing of three agreements.
After considerable efforts, a good industrial partner was identified in Anabond
Ltd., Chennai with excellent technical synergy for commercialisation of the dental
products. Anabond have now linked up with M/s Stedman Pharmaceuticals to form
a new company, which will manufacture and market the dental products. A new
building has been constructed and the product launch is expected in June 2005.
Technology transfer of the other two products, (1) scleral band to Aurolab, Madurai
and (2) Chitosan based wound dressings to Dynamic Technomedicals, Aluva have
been completed and the product launches are expected soon. Vigorous efforts are
being made to identify suitable industrial partners for products, which are ready

for commercialisation.

Many products like the Centrifugal blood-pump, Hemoconcentrator, Calcium
phosphate based injectable cements and Oral insulin delivery system made
substantial progress during the year. With the completion of safety and efficacy
evaluation during the coming year, most of these products can be expected to reach

the advanced stage of clinical evaluation and technology transfer in the near future.

The first surveillance audit of the quality system was carried out by the audit team
of Comite Francais D’Accreditation (COFRAC) of France on 23 and 24" of August
2004. The audit was completed with a minimum number of non-conformities and
the accreditation has been extended for another 15 months. Following the
accreditation, the demand for testing services from industries steadily increased
over the year with a 100% growth. A number of major device evaluation studies

were also taken up with current orders totalling Rs. 52.86 lakhs.

The year also witnessed a record increase in externally funded projects with 7
getting sanctioned for a total budget of Rs.180.2 lakhs. With this, the number of
R&D projects under execution at the end of the financial year reached 17, while
another 10 of them were completed. Another 8 internally funded under the institute’s

Technology Development Fund are on-going.

With the sanctioning of the VISION 2020 proposal by the Planning commission, the
year saw hectic activity in the drawing up of requirements for laboratory space,

new buildings, much needed manpower and also the purchase of advanced
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equipment towards upgradation of infrastructure. The coming two to three years
are expected to witness the growth of the Biomedical Technology Wing to its full
potential, thereby enabling it to make greater contributions to the national economy

over the coming two decades.

About 8 M. Tech students, 4 B. Tech students, 2 MDS students and 8 M.Sc students
(Biochemistry/ Biotechnology/ Microbiology) from various universities in India
completed their short term project work in the areas of biomaterials and biomedical
engineering under the guidance of faculty at BMT wing. Two international students

carried out their project work at BMT wing.

16
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PRODUCT DEVELOPMENT AND
TECHNOLOGY TRANSFER

(A) ARTIFICIAL ORGANS

The Division of Artificial Organs consisting of the Modelling & Prototyping and the
Devices Testing laboratories has been involved in a number of product development

activities as described below.

The Centrifugal blood pump project was completed in March 31, 2004. Vendor
development of the drive and control unit was completed with 5 units being supplied
and evaluated for 500 hours of continuous running. Various designs of the disposable
pump head were fabricated and tested. In-vitro experiments using bovine blood
were also carried out to determine the optimum design in terms of minimum blood
damage and heat dissipation. Efforts are underway to move the project into the

technology proving phase with an industrial partner.

Hemoconcentrator development has reached an advanced stage with the industrial
partner SIDD Lifesciences Ltd., Chennai going in for TIFAC funding support for
meeting the expenses for scaling up, preclinical safety and efficacy evaluation and
then clinical trials. Currently, development of plastic injection dies for moulding

the clinical quality components are in progress.

The Improved Tilting Disc Heart Valve project involves the development of a new
model aiming at a reduction of its thrombotic potential and making it MRI
compatible. The design of nine different valve sizes has been completed. The design
validation through finite element analysis and in vitro evaluation are on-going.
Prototype fabrication of these valves is in progress by the industrial partner, M/s.
TTK Healthcare Ltd.

Membrane oxygenator: The second phase of clinical evaluation was completed during
early 2004. The analysis and reporting of the results of the multi-centric clinical evaluation

has been completed. The device is under regular commercial production now.

New sizes of heart valves: The joint collaborative project for the development of three
new sizes for the current model TTK-Chitra heart valve was completed during the year.
The durability testing of the prototypes for 400 million cycles has been completed. The

industrial partner has started commercial production of these new sizes.
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A new test system for hydrocephalus shunts: A project
sponsored by Hindustan Latex Ltd, Trivandrum for
the development of a 30 channel computerised test
system for the quality control of hydrocephalus
shunts was completed. A detailed system validation
was carried out at their production plant and the unit

is now being routinely in production.

Technology Transfer of Scleral Band Strips:
A core production team from Aurolab Ltd., Madurai
was trained in the processing and quality control of
the device. Technology documentation is in

progress.

(B) BIOMATERIALS AND DEVICES

BIS-GMA based Dental Composites: A
technology transfer agreement was signed with
Anabond Ltd., Chennai in September 2004 for a group
of four products. The industry partner has already
initiated civil construction to set up a 3500 sq ft building
with the necessary clean areas in the outskirts of
Chennai. With the exchange of visits by scientists and
engineers from both sides, the transfer has gained
considerable momentum and the first batch of products
is planned for release in June 2005. The industrial
partner has also expressed a keen to enlarge their basket
of products by absorbing other technologies like
radiopaque glass ionomer, single solution bonding
agent, impression material, etc., which are at an

advanced stage of development.

Bioceramics: Synthetic bone grafts based on
hydroxyapatite- bioactive glass composites, for various
orthopaedic procedures were developed. The latest
product “Chitra Calcium Phosphate Cement” has
reached the stage of clinical evaluation. Identification
of a new entrepreneur for these products is being

vigorously pursued.

POROUS CERAMIC BLOCKS FOR THE REPAIR OF
ILIAC CREST DEFECTS AFTER BONE HARVESTING

The surgical procedus
arnd oneyoar iolow. ug

Th Fursl v 0 rervadiedsd anad (e grall gots nlegratad
1 the site, beading o 4 comphite hesling of e defc,

Wound Dressings: A technology transfer licence
agreement was signed with Dynamic Techno Medicals
Pvt. Ltd. Aluva on completion of the multi-centric
clinical evaluation of the Chitosan Wound Dressing.
Wound Dressing was evaluated for suitability for
application on skin graft donor sites in 50 patients. A
comparative study was done with a standard dressing
currently being used. The new dressing was very
effective as it reduced pain, accelerated the healing
and epithelialisation, decreased exudates while

reducing the risk of infection.

A second generation wound dressing loaded with
insulin exhibited better fibroblast cell proliferation and
has been clinically evaluated by Dr. Ramakrishnan
Nair at KIMS Hospital, Trivandrum. The results are

encouraging and the final report is awaited.

Fibrin Glue: The viral inactivation processes were
validated with 3 model viruses with the help of Clinical
Virology Department at CMC Vellore. National AIDS
Research Institute (NARI), Pune, has extended their

facility and expertise for the HIV spiking experiment.

18
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The work has been completed and the results of this
validation study are awaited. Multi centric clinical

trials are expected to commence soon.

Thrombin: Process for isolation of thrombin from
human plasma has been standardized with 200 ml of
plasma yielding about 50,000 IU of human thrombin.
The activity is stable following the viral inactivation
processes. Experimental trials in animal models to
assure the efficacy and safety, when used as a
component of fibrin glue are ongoing. Once validated,
this product has the potential to replace the bovine

thrombin being presently used.

Anti-Viper Venom: Antibodies raised against viper
venom in chicken have been purified from its egg-
yolk. Safety and efficacy studies are in progress in

suitable animal models.

(C) DIAGNOSTICS AND INSTRUMENTATION

Instrumentation: The work on development of
disposable ECG electrodes progressed further. This
involved the development of a conductive polymer
and a new design for the electrodes, which is expected
accelerate the fabrication and make it possible to
initiate clinical evaluation at the earliest.

An improved version of movement artefact-free
impedance pneumograph was developed. The new
version is mains powered and has an electrically isolated

patient circuit meeting current international standards.

Toxicology: A DBT funded project for the
development of an in vitro pyrogen test kit was
initiated. The objective is to develop an ELISA method
for testing pyrogenicity of a wide spectrum of
products. Specifically, this test will detect non-
endotoxin pyrogens of chemical origin. This will
eliminate the need for pyrogen testing using rabbits.

Vivarium: Efforts to commercialise the Field Kit for

Testing Antibiotic Sensitivity of Mastitic Milk Samples

in Dairy Animals continued. Negotiations are
underway with Veterinary Biological Institute,
Department of Animal Husbandry, Govt. of Kerala for

technology transfer.
2. TECHNOLOGY TRANSFER

Three licence agreements for technology transfer and

commercialisation were executed during the year.

1. Dental composites with M/s.
AUROLAB Ltd., Chennai on 10-09-2004.

2. Chitosan based wound dressings with
M/s. Dynamic Techno Medicals Pvt. Ltd.,
Aluva on 20-09-2004.

3. Scleral band for Ophthalmic
Applications with M/s. AUROLAB,
Madurai, on 31-01-2005.

A fourth agreement was signed with M/s. TTK
Healthcare Ltd., Chennai for the development and
commercialisation of a New Improved Heart
Valve. The development of this new model is funded
by DSIR, Govt. of India under their PATSER scheme.

Negotiations are underway for technology transfer of

the following products:

1. Field Kit for testing antibiotic sensitivity of
Mastitic milk.

2. Bioceramic products for orthopaedic & dental
applications.
3. Polyurethane based Orthopaedic casting tapes.

4. Centrifugal Blood Pump.

The royalty being earned by the Institute from its
commercialised technologies yields reasonable
amounts, which are placed in the Institute’s Technology
Development Fund. The annual interest accrued is
being utilised for targeted development projects per

the current guidelines of the institute.
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TESTING, QUALITY SYSTEM
MANAGEMENT AND TECHNICAL SERVICES

(A) TESTING SERVICES

Customer service cell is a single window service that caters to customers from both
within and outside the Institute. The test requests from the customers are processed
systematically and the reports are issued on a time bound basis. Customers include
Medical Device Industries, Research institutions, Universities & Colleges. With
growing awareness of the accredited testing services, the volume of requests is

constantly growing as reflected in the table below.

Description External Internal
2003-04 2004-05 2003-04 2004-05
Work orders received 205 316 241 293

Number of test samples
handled 955 2181 1035 1311

Income generated Rs.4,60,000 Rs.10,51,225 Rs.1,79,700 Rs. 3,83,899

In addition, 12 major studies for the evaluation of materials and devices for the
various industries are currently on-going for an estimated total value of Rs. 52.86
lakhs.

Some of the domestic and international customers are:-

. Biomed Health Care Products Ltd., Faridabad, Haryana.
. Dispomed Equipments & Materials Medical, Tunisia.

. Eastern Medikit Limited, Haryana.

. Electro-Medical & Allied Industries Ltd, Kolkata.

. GE India Technology Centre Pvt. Ltd., Bangalore.

. Gharda Chemicals Pvt. Ltd., Panoli, Gujarat.

. Hindustan Latex Ltd., Thiruvananthapuram.

. Indian Institute of Technology, Madras.

. Neuron Biomed Equipments Pvt. Ltd., Pune.

. Prosonic Company Limited, Gyongbuk, Korea.

20
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. Regional Research Laboratory,

Thiruvananthapuram

. Sahajanand Medical Technologies Pvt. Ltd.,

Surat, Gujarat.
. Sisco Latex Private Limited, Pondicherry.
. Terumo-Penpol Ltd, Thiruvananthapuram.
. TTK Health Care Limited, Chennai.
. Vascular Concepts Pvt. Limited, Bangalore
. Vedic Drugs Pvt Ltd., Bangalore.
J VSSC, ISRO, Thiruvananthapuram.

. Welset Plast Extrusions Pvt. Ltd., Bombay.

Toxicology Lab carried out a large of number tests
and the current test offering is given below. Acute,
sub acute and sub chronic oral toxicity studies for an
ayurvedic drug as per GLP procedures are also being

carried out.

(a)  Accredited tests conforming to ISO-10993
standards

Acute Systemic toxicity

Intracutaneous (intradermal) reactivity test
Implantation on Muscle

Subcutaneous Implantation

Haemolysis

A T o

Closed Patch test for delayed
hypersensitivity

7. Maximization test for delayed

hypersensitivity

8. Pyrogen test
(b)  Non accredited tests

1. Bone implantation — ISO 10993

2. Gluteal muscle implantation in rats

Animal skin irritation
Ocular irritation

Oral toxicity

3

4

5

6. Intracutaneous test (USP)
7 Systemic toxicity (USP)

8

Water analysis

Vivarium: The division carried out a number of
evaluation studies in large animals for external
customers for devices like the Drug eluting stents and
PDA closure devices. Implementation of GLP standards
for these studies is in progress. As part of its support
for research activities, the following studies were also

carried out:-

o In-vivo evaluation of endothelial cell seeded

small diameter vascular graft.

. Pulp and dentine usage test in porcine model

to evaluate dual composite.

. Endodontic usage test in porcine model to

evaluate a root canal sealer.

Microbiology Laboratory successfully completed the
COFRAC audit and the sterility test as per USP for
chemicals and materials has been accredited. The
other tests performed are (i) Antimicrobial activity

testing of materials (ii)

Evaluation of biomaterial — bacterial interactions like
bacterial adhesion studies. The laboratory provides
support by monitoring the air quality of controlled
environments and microbiological analysis of the

water in the technology wing.

The Histopathology Laboratory: The laboratory
offers a wide range of specialized techniques as
applicable to soft and hard undecalcified tissues, with
and without the test biomaterials. The tissue response

of various materials was studied, notable ones being

ANNUAL REPORT 2004 -2005
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the pulp and dentine test as per ISO/FDIS
7405:1996(E) for dental materials and endodontic

usage test for the calcium phosphate cement.

Studies for the pre-clinical evaluation of devices like

drug eluting stents, endothelial cell seeded vascular
grafts, calcium phosphate ceramics were carried out.
To meet the special requirements of industrial

customers, Haematoxylin and Eosin staining of resin

"ot PREY Nl
resin sections were standardised. Cells adjacent to vascular stent strut. H&E stained
resin section 200X

sections and Verhoeff’s staining for elastic tissue in

Transmission Electron Microscopy: The
principle and functioning of the TEM is demonstrated
to university and professional students who visit the
Laboratory regularly as part of their academic
curriculum. Ultrastructure studies for 60 samples

were carried out, mainly for academic researchers.

T SO nim -

Cross section of vascular stent (porcine model) ‘

embedded in resin 5X
T - sitak

50 nim

—_—

-/

Transmission Electron Micrograph of Gold nano-rods
published in the cover page of The Journal of Physical
Chemistry (Published weekly by the American
Stretched elastic fibres adjacent to vascular stent strut. Chemical Society) Volume 108, September 2, 2004,

Verhoeff’s stained, resin section 200X Number 35.
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Tissue culture, Thrombosis Research, Dental Products
and Polymer Analysis Laboratories extended their test
services to various external customers. Blood / platelet
bag evaluation for industries, various tests on dental
materials for dental students and pharmacokinetics
of paclitaxel from drug eluting coronary stents were

some of the notable ones.
(B) QUALITY SYSTEM MANAGEMENT

Quality system: The quality system in conformance
with ISO/IEC 17025: 1999(E) was maintained and
reviewed by regular internal audits and technical
management meetings. Comite’ Francais
D’Accreditation (COFRAC) of France conducted their
first surveillance audit on 23rd & 24th of August, 2004.
The purpose of the surveillance audit was to ensure
that the laboratory continued to maintain its technical
competence related to the scope of accreditation and
to assess the effectiveness of the quality management
system. The team expressed their appreciation of the
maintenance of the quality system and the
accreditation by COFRAC has been renewed till the

next surveillance audit in Nov-Dec of 2005.

Calibration: Calibration of equipment, maintaining
traceability in measurements and reference material
requirements of the wing were maintained as needed.
During the last year the cell carried out 275
calibrations. Of these, 220 were directly related to
the testing services under the scope of COFRAC

accreditation

(C) TECHNICAL SERVICES

Intellectual Property Rights and
Technical Co-ordination

The patent applications were co-ordinated in
consultation with the Institute’s Patent attorneys
M/s. L.S. Davar & Co, Kolkata. Help in patent filing

was extended to the Amritha Institute of Medical
Kochi, Rajiv Gandhi

Biotechnology, Trivandrum and the Regional Cancer

Sciences, centre for

Centre, Trivandrum.

The visits of various students and scientists to the BMT
Wing and the science expositions on the Institute’s
Technology achievements are coordinated by the cell.
A special SCTIMST R&D SCIENCE EXPOSITION was
held at the Achutha Menon Centre for Health Science
Studies on 27 Sept., 2004 in connection with the visit
of the members of the standing committee of

Parliament.

Five new patent applications were filed, while 3 of
the earlier ones were granted as per tables below. The

current status of the Institute’s patents and designs is

as follows:-

o Patents held (sealed) = 54 Nos.
. Patents filed and pending = 49 Nos.
o Designs held (sealed) = 13 Nos.

Device Testing Lab: During the current year a
new accelerated ageing study was initiated for the
qualification of Hydrocephalus shunts packaging of
M/s. Hindustan Latex Ltd, Trivandrum. The laboratory
started supporting the testing activities by providing
service on sample preparation, cleaning, packaging
and sterilisation of the material samples from external
customers, including coordinating the material
qualification for heart valve for M/s. TTK healthcare
Ltd, Chennai.

An intranet system (Satelnet) was implemented at
BMT Wing for enabling the effective communication

and collaboration of personnel at the campus.

Engineering Services: The Toolroom designed

and fabricated a number moulding dies for devices
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and test systems like ECG snap electrodes, ophthalmic
silicone strips, retinal rings, blood pump components
(impellers, pivot bearings & casings), blood flow test
chambers, plasma filter components using CNC and

other machines to meet the requirements of the wing.

The civil section carried out a number of repair and
modification works in the various laboratories. It also
arranged for the digital survey of the campus followed
by soil testing to meet the requirements of the new

constructions that are being planned.

Industry -Institute Partnership Cell: A seminar
on “Biomaterials and medical devices. Quality
awareness programme” was organised during
September 1-3, 2004. With 10 industrial and 5
institutional participants, the workshop was successful
in sensitizing them to the various issued involved in
medical devices development and manufacture. The
presentations by subject experts from the institute &
Hindustan Latex Ltd., covered topics on ‘Biomaterials
& Medical Devices’; ISO-10993 requirements; Medical

products evaluation and Quality Assurance.

Technology Proving Facility: Routine maintenance

of the clean area was carried out and the facilities made

available for (a) Testing of disposable catheters as per
ISO 10555 and (b) Training to Aurolab, Madurai on

Scleral band fabrication

BMT Wing Library: The library has a collection
of 9461 books and 6106 back volumes of journals.
During the current year, 116 books were added and
69 journals were subscribed. The collection includes

2040 standards and 275 patent specifications.

The library subscribes to Current Contents databases
(Engineering and Computing, Physical Chemical and
Earth Sciences, Life Sciences) and Indian Patents
database. The library has accounts with Patents
Information System, Nagpur, NISAIR and DELNET for

the easy retrieval of information.

The information management system and library
automation is based on the UNESCO software, CDS/
ISIS. The library information is available to both the
wings through intranet. As a part of support to the
Quality Systems, the library updates all relevant
national and international standards. During this year
51 standards specifications and 5 patent specifications

were added to the collection of the library.
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BIOMATERIALS RESEARCH &
DEVELOPMENT

Bioceramics

A speciality radiopaque glass for use in the manufacture of dental composites was
developed. The know-how is being transferred to the industry as part of the dental
products technology package. Calcium phosphate coatings on titanium metal surface
for orthopaedic applications are also being developed. A feasibility study for the
coating of hydroxyapatite on PET fabric surfaces to improve tissue healing was

started and the initial results seem promising.
Biosurface Lab

The second phase of the CSIR sponsored NMITLI project on “Oral delivery of insulin”
was sanctioned. The loading efficiency was improved and the nanosize of the
particles was established by TEM. The efficacy of the improved formulation was
tested in vivo on diabetic rats and on normal pigs. The formulation was screened

successfully for toxicity by acute systemic and acute oral toxicity studies.

Cell mimetic surface modification of materials using monolayers of lipids, proteins
and polysaccharides was carried out. The packing, orientation and other physical
parameters related to the deposition of such monolayers on polymer surfaces were
studied with the help of Langmuir-Blodgett apparatus and Atomic Force Microscope.

The blood compatibility of such supported monolayers is being studied.

Porous ceramic matrices were prepared from nanoparticles (300-800nm) of Zinc
Phosphate (ZnP), Zinc Calcium Phosphate (CaZnP) and Zinc Calcium Magnesium
Phosphate (CaZnMgP). Preliminary studies indicate improved performance when
compared to standard hydroxyapatite. Out of the various derivatives of chitosan
prepared, the dicarboxylic acid derivative of chitosan exhibited pH sensitivity unlike
chitosan. This derivative swells only at alkaline pH. It has excellent mucoadhesivity,

which makes it a good choice for oral peptide delivery.
Dental Products

The dual cure resin cement (flowable composite) which is used for orthodontic,
veneering and crown adhesion applications in dentistry was synthesised. The
material was tested forxicity, where it compared well with currently used controls.

Marginal leakage, crown adhesion and bracket bonding studies were carried out
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using the resin cement. Work is in progress to develop
new light cure resin cement as well. Biocompatibility
tests are currently under progress on the various

products.

Following the successful completion of toxicity studies,
the pulp and dentine test was initiated in large animals
for the dual cure composite. The material was used to
restore teeth in pigs and subjected to 7, 28 and 70 day
evaluations as per ISO 7405 & ISO10993 procedures.
Histopathology of the explanted teeth is in progress.

Development of new inorganic-organic hybrid
materials based on ceramics and resins containing
alkoxides or mixtures of alkoxides of silicone,
aluminium, calcium and titanium with polymeric
methacrylate groups were synthesized and
characterized. Dental restorative paste prepared using

these resins are being evaluated for suitability.
Polymer Analysis Lab

A hyaluronic acid -HEMA copolymer, collagen-HEMA
copolymer, gelatin-PVP IPNs and Chitosan with other
synthetic entities such as vinylacetate & vinylalcohol
were synthesised and characterised for various long-
term and short-term applications such as
biodegradable GTR membranes, scaffolds for tissue
engineering, etc. The data indicate that these materials
are biocompatible and some of the materials
have enhanced permeation and biodegradation

potential.

For the development of biohybrid cartilage, isolation
of bovine chondrocytes from articular cartilage,
growing monolayers and assessment of cytotoxicity
of materials with these chondrocytes was standardised.
Novel 3D porous scaffolds of natural polymers such
as polysaccharides, gelatin and PVA-PCL were prepared

for potential tissue engineering applications.

Towards the development of an artificial biohybrid
pancreas, the standardization of islet cell isolation
from adult porcine pancreas was carried out. An
aromatic polyurethane IPN-CFPU and CFPU-IPN
nonporous and porous films were prepared to provide
immunoisolation. Physico-chemical characterisation
of the materials, glucose permeation studies and in
vitro cytotoxicity with fibroblast and islet cells were

done.

The concept of molecular imprinting was effectively
used to impart analyte specific sites on the surfaces
of various polymers such as polyurethane. Polymers
modified using this approach were found to bind and
retain template molecules. Efforts are being made to
use such modified films for discriminating chiral
molecules, sensor components etc. A new programme
related to the synthesis and evaluation of
thermoresponsive polymers for the sensing of

clinically relevant molecules has been initiated.

Polymer Chemistry

Work on rapidly gelling polymer system based on
gelatin and alginic acid dialdehyde as a potential
wound dressing material, tissue engineering scaffold
and injectable drug delivery vehicle was completed.
The importance of surfactant-modification of
polymers for enhanced blood-compatibility was
demonstrated using Tween 20 as a surfactant grafted

onto PVC surfaces.

The Amphotericin-B-gum Arabic conjugate was
prepared and characterized. Preliminary screening of
anti-leishmanial activity showed promising results in
comparison with the free drug against L. Donovani in
culture. In the project sanctioned under the Women
Scientist Scheme of DST, formation and

characterization of gels from oxidized gum Arabic and
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soluble chitosan salts are being investigated for
applications ranging from tissue adhesives, tissue

engineering and drug delivery.

The Indo-French project entitled, “Injectable Adhesive
Biomaterials for Vascular Applications” progressed
well with the animal evaluation of the adhesive in
France. It was able to seal large incisions in the lung
model in pigs. For sealing large aortic incisions, the
adhesive is presently being modified for enhanced

adhesion and strength.
Polymer Division

The institute-funded project for the development for
orthopaedic casting tapes with improved mechanical
properties and low weight made good progress.
Reactive polyurethane prepolymer was prepared and
studies on setting characteristics, exotherm and shelf
life showed acceptable properties. Castable tapes were
prepared by impregnating the polyester cloth with
the prepolymer and evaluated for mechanical
properties and biocompatibility. With the safety and
efficacy tests having been completed, an industrial
partner is being identified for scale-up, clinical

evaluation and then commercialisation.
Polymer Processing Lab

The DST funded research project ‘Development of
non-toxic latex formulations for biomedical

applications being jointly executed with the Toxicology

Division was completed during the year. The effect of
shelf time on the extent of release of zinc diethyl
dithiocarbamate accelerator into artificial sweat from
natural rubber latex vulcanizate was studied. A
method to quantify the residual dithiocarbamate
accelerators that could be extracted in artificial sweat
was established. Cytoxicity, intracutaneous irritation
tests and sensitization studies were conducted to
identify the non-toxic formulations. Further work to

take these developments ahead is in progress.

The joint activity with the instrumentation laboratory
for the development of bioelectrodes made good
progress during the year. These include various
processing methods to fabricate the electrodes with

different designs.

The Indo-German joint project on ‘Fabrication of
clinically significant shapes of hydroxyapatite - ethylene
vinyl acetate co-polymer composites for bone substitute
applications was completed during the year. Three-
dimensional shapes of the composite were successfully

fabricated using optimised processing conditions.

A collaborative project with the Devices testing lab was
initiated for imparting a fluro-passivated surface for
PET fabrics aimed at improving the tissue and blood
compatibility. A process for generating a fluro-
passivated layer on the polyester was standardised by
and the evaluation of biological and physicochemical

properties of the coating are in progress.
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BIOLOGICAL RESEARCH

DIVISION OF IMPLANT BIOLOGY
a) Histopathology laboratory:

Research activities in areas like Molecular mechanisms of tissue response to implant
debri, Cellular and molecular mechanisms of polymer degradation, Immune
response and Polymer Degradation progressed satisfactority. Work on
biocompatibility of different types of indigenous silk fabric was completed. Studies
on retrieved human implwwants continued, which included light and scanning

electron microscopy observations on tissue and implant material.
b) Tissue Culture Laboratory

Cell-material interaction studies using continuous cell lines like 1L-929, MG-63, HOS,
SIRC, 3T3, PC-12 and primary cells like endothelial cells, hepatocytes and corneal
cells were carried out. 1In vitro evaluation of the ophthalmic sponge was performed
using direct contact and test on extract using the corneal cell line SIRC and compared

with in vivo results.

Primary cultures of rat hepatocytes with human umbilical vein endothelial cells
and rat liver sinusoidal endothelial cells have been studied. It has been observed
that hepatocytes function is influenced by endothelial cells. The possibility of using

such a coculture system in hepatotoxicity devices or bioartificial liver devices is

being further investigated.

Actin stained human corneal cell Human foetal hepatocytes triple In vitro multilayer tissue structure
labelled for actin (red),

albumin (green) and nucleus (blue)
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Forr tissue engineering application, cells sheet
structures have been created using in house
synthesized temperature sensitive culture surface.
Various cell lines (1-929, NRK-49E SIRC, HOS) have
been effectively transferred as in vitro tissue
constructs. Studies of primary cells on this polymer
surface are currently in progress.

¢) Transmission Electron Microscopy
Laboratory (Research)

The present work is focussed on Bone Tissue
Engineering and stem cell research (MSC). Some of
the interesting results are shown in the following

micrographs.

Resin section of granule showing adhered fibroblast
cells (C) on the wall of the pore (P), stained with
Stevenel’s blue-van Gieson’s Picrofuschin

x 12,000

Transmission electron micrograph of bioactive glass
coated hydroxyapatite (BGHA) granule cultured with
fibroblast cells for 48 h. Inset shows electron diffraction
pattern (camera length = 0.8 M)

Microbiology

The current research focus is on understanding
implant associated infections, which are due to the
formation of bacterial biofilms on the implant devices.
The micro-organisms most commonly responsible are
Staphylococcus epidermidis in case of vascular
catheters, cardiac valves, endotracheal tubes etc and
E.coli in case of urinary catheters. Such infections

are not amenable to antibiotic treatment and removal

of the implanted medical device becomes necessary.

Figure 1. Initial phase of adhesion E.coli on to
calcium phosphate composite.

Figure 2. Biofilm formation of Staphylococcus
epidermidis on to PVC
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Bacteria in biofilms behave entirely differently from
their planktonic counterpart and it has been
established that more than 38% genes are expressed
differently, with the result that conventional
microbiological techniques are incapable of addressing
these issues. The bacterial adhesion patterns on
different biomaterials, differential protein expressions,
antibiotic resistance and microbial communications
in bacterial biofilms are being investigated to help

understand the problem.
Molecular Medicine Lab

Development of recombinant transformation
Wound

healing in severe burn cases and in diabetic patients,

growth factor alpha (TGF alpha):

remains a challenge. A recombinant TGF-alpha growth
factor to help in accelerate the epidermal grow is being
carried out. The preclinical evaluation of the protein
by both in vitro and in vivo experiments showed
enhanced mitogenic induction of cells. MTT assay
on NRK 49F cells showed three fold cellular activity
in presence of 200ng of TGF alpha on 4% day
(p<0.0005).

Effect of TGF Alpha on NRK 45F cells

o
= 0.8
5 08 o
'_.i 0.4 &t day
W4k d

jola  d .
T o e I
e ]

control 100ng 200ng

Cancentralion of TGF Alpha

Wounds induced in rats have showed excellent healing
(>70%) within 5 days in presence of the growth

factor. Pathological examination of healed skin

suggested good healing and keratinisation. Fibroblast
cells grown in presence of the growth factor showed

no cytotoxicity.

Molecular basis of temporal lobe
epilepsy:

The focus of research has been on three genes,
synpatotagmin, jerky and kininogen, for their roles
in temporal lobe epilepsy. In synaptotagmin gene a
regulatory sequence for RNA binding has been
identified. Chimeric clones and point mutations were
generated to further characterize this sequence and
it was narrowed down to a heptamer sequence, which

regulates protein-RNA interaction.

Jerky gene was cloned and expressed to identify its
role in temporal lobe epilepsy. Cloned mRNAs from
mouse brain were selected, which specifically bound
to jerky during seizure. Preliminary results suggest a
significant variation in gene profile of mRNAs bound
to jerky from control and epileptic. Characterization

of these genes is underway:.

Identification of Kininogen like gene during the
differential display analysis of genes in epileptic rat
model was done and found to express during post
seizure time window. Polyclonal antibody for the
recombinant protein to study the protein expression
profile was raised. Results suggest that the protein
follows a similar expression profile like the gene
showing a strong expression 24 hours after seizure.

Further work is being pursued.

Thrombosis Research Lab

Work on the small diameter artificial vascular graft
using autologous endothelial cells and smooth muscle
cells by in vitro cell culture techniques made good

progress. The circulating endothelial progenitor cells
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(EPC) in the isolated blood monocytes that attach and
grow on fibrin composite matrix were differentiated
to endothelial cells (EC) in the presence of suitable
growth factors. The cell types were confirmed using

characteristic markers such as antibodies against von

Willebrand factor and acetylated low density

Fig. 2 EC differentiated from circulating EPC, has taken
up Dil labeled acetylated low density lipoproteins
(dil-AcLDL)

lipoproteins (Fig.1&2). Similarly smooth muscle
progenitor cells from sheep/human blood was
cultivated with appropriate growth factors and
differentiated smooth muscle cells (SMC) were
obtained, which can be used for making vascular

constructs (fig.3).

Fig.1 EC differentiated from circulating EPC, stained
with FITC conjugated anti-vWF.

Fig. 3 SMC differentiated from circulating SMPC
characterized by staining with anti smooth muscle
actin (developed with Dab-HRP)
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PATENTS GRANTED

1.

A process for preparing a prepolymer adhesive
Indian patent No. 189 911 dated 16.03.1995
Inventors: M. Jayabalan, PP Lizymol

Preparation of a composite bioceramic material for biomedical
application
Indian patent No. 192629 dated 03-03-2000

Inventors: H.K. Varma, S. Suresh Babu

Ventilator alarm
Indian patent No. 188511 dated 04-02-1995

Inventors: Koruthu P Varughese

Preparation of a new generation bilayer bioceramic burr hole
button for cranioplasty
Inventors: H.K. Varma, S. Vijayan, H.V. Easwar, R.N. Bhattacharya

A process for the manufacture of nanoporous bioceramic bodies
for bone implantation and drug delivery applications

Inventors: H.K. Varma, S. Suresh Babu, S. Vijayan

Dual cure resin cement (DCRC) for orthodontic, endodontic and
veneering applications in dentistry

Inventors: VK. Kalliyanakrishnan, PP, Lizymol

Method for cellularization of scaffolds using in vitro cell sheet
constructs

Inventors: T. V. Kumary, PR. Anilkumar

Process for preparation of viral-safe thrombin intended for
therapeutic use

Inventors: Lissy K. Krishnan, Anila. L
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HEALTH SCIENCE STUDIES

The Achutha Menon Centre for Health Science Studies (AMCHSS)
continued its excellence in public health training, research and consultancy in the
reporting year. The World Health Organization (WHO) sponsored 7 candidates
from the states of Tripura, Sikkim and Gujarat for a short course on community
based surveillance of cardiovascular risk factors. A total of 20 students including
one student from the United States joined for the Master of Public Health (MPH)
program in the year 2005. The number of applicants for the MPH program is
increasing every year. For the last batch there were over 45 applicants. In addition
to the MPH program there were 15 applicants for the PhD program for Public
Health in 2005.

A few courses of the MPH program were offered as short courses. The short courses
that were offered in the reporting year were gender and medical education, making
pregnancy safer, surveillance prevention and management of non-communicable

diseases and ethical issues in health research.

A few of the research programs were completed during this year. A brief summary
of each of the completed and on-going research program is given separately. Research
projects that were completed during the year were 1. demand side financing for
reproductive and child health program, 2. independent review of the National Vector
Borne Disease Control Program 3. situational analysis of MTP Services in Kerala:
provider perspectives, 4. small grants program on gender and social issues in
reproductive health and 5.strengthening health research in non-government
organizations in India. The ongoing research programs are 1. Athiyannoor Sree
Chitra Action (ASA) 2. banking for better health: Medisave for rural women in
Karnataka India 3. establishment of sentinel surveillance system for cardiovascular
disease in Travancore Titanium Products LTD Trivandrum 4. political decentralization
& status of reproductive health in Kerala. 5. research, training and advocacy for
gender sensitization of medical education and capacity building of health
professionals for reduction of maternal mortality and morbidity 6. sentinel health
monitoring centres in India, 7. stakeholders’ perceptions of Institutional Review
Boards (IRBs) in India, and 8. tobacco cessation training and research in India and

Indonesia.

Consultancy was another major area of activity during the reporting year. Dr T K

Sundari Ravindran, honorary professor of AMCHSS was a member of the Millennium
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Development Goals (MDG) Task Force on maternal
and neonatal health set up by the Millennium
Development Project of the United Nations, and
contributed to the report of this Task Force (Task Force
4). Dr KR Thankappan Additional Professor and Head
of AMCHSS served as a short term consultant to WHO
in Pyongyang, DPR Korea on surveillance, prevention
and management of non-communicable diseases;
March 10 - April 10, 2005. Dr. D. Varatharajan served
as a Consultant to the WHO, Colombo, Sri Lanka
during August 2004 — February 2005 to draft the

report of Sri Lanka’s National Commission on
Macroeconomics and Health (NCMH) and to draw

up a National Health Investment Plan for Sri Lanka.

Status of Ongoing/Routine Activities:

Eighteen students of the 2003-2004 batch successfully
completed the MPH programme. A list of dissertations
is included. Currently another batch of 18 students
(2004-2005 batch) is working towards completion of
their dissertations. From January 2005 a new batch
of 20 students joined and is undergoing the course at
the AMCHSS.

Dissertations submitted in June, 2004 (Graduates — 2004)

Sl. No. Name of the Candidate

Title

1. Dr. Aravind P

2. Mr. Aung Cho

3. Dr. Arupkumar

4., Dr. Asim Kumar

5. Dr. PV. Dave

6. Dr. Gupteshwar Singh

7. Gracy A.J

Depressive symptoms among the elderly in Kerala
prevalence, determinants and validation of Geriatric
Depression Scale (GDS-15).

Study on evaluation of community utilization of sub-

centres in five township in Magway Division Myanmar.

HIV counseling testing and referral services in mental

healthcare settings in Kolkata — a provider perspective.

Gender differentials in care seeking and delays among
RNTCP patients in Purba Medinipur District. West
Bengal.

Objective based evaluation of camp approach recons-
tructive surgery of leprosy affected persons in Vadodara

district.

Tobacco use among middle school (5-7th STD) students

in Patna District, Bihar.

The prevalence of sputum positive pulmonary
Tuberculosis in the Sudan people’s Liberation Army Held

area Tonj County- Southern Sudan.
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Sl. No. Name of the Candidate

Title

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dr. Iype Joseph

Kabita Khati

Dr. Manju Renjit

Dr. Namgay Shenga

Prsanth K.S

Dr. Raval Dinkar Kantilal

G.S. Ramakrishna

Dr. Raj Prabha Moktan

Dr. Satyajit Chakraborty

Dr. Senthil Arasi.D

Dr. Shrihari

Surveillance of malnutrition in children district of
Sikkim

Tobacco use and its, correlates, among the patients
attending general out patient department in state

referral hospital, Gangok, Sikkim.

Assessing the oral health related quality of life among

dental care seeking adults in Thiruvananthapuram.

Knowledge and attitude towards blood donation among

the general popular in Gangtok East Sikkim.

How adolescents view their para suicide: A qualitative

Enquire.

Quality of reproductive health care: the divergence

between perceptions of clients and providers.

Prevalence and patterns of Tobacco use among under

graduate medical students in Orissa

Barriers underlying delays among women seeking

emergency obstetric in a referral hospital in Sikkim.

Health seeking behavior of aged population of a rural

block in West Bengal.

Managing drug delivery to PGCs: An appraisal  of

Tamil Nadu model.

Patterns of consumption and levels of addiction among
arecanut chewers in Dakshina Kannada district,

Karnatka.
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RESEARCH PROJECTS

Completed Projects

Demand Side Financing for Reproductive
and Child Health Program

The objective of this project was to find the feasibility
of demand side financing strategies for reproductive
and child health (RCH) program in India. Till now
RCH program, like other health programs, is
supported by supply side financing. A major strength
of supply side financing is the ability to provide
comprehensive health services to the entire population
free of cost at point of delivery. However there have
been a number of concerns raised with this approach.
Important of these being poor targeting, lack of user
choice, lack of provider competition, and the absence
of linkages between provider payments and
performance resulting in provision of inequitable and
inefficient services of poor quality. To a large extent,
this unsatisfactory situation has been attributed to
current financing strategy. In order to find the
feasibility of demand side financing discussion with
various stakeholders namely Government of India
officials and development partners confirmed the need
to experiment with newer financing approaches that
increase access and utilization of high externality RCH

services especially by the poor in India.

A comprehensive report has been submitted to the
European Commission ECTA office at New Delhi with
the recommendations to pilot a competitive voucher
scheme in one or more districts of India, where
subsidies will be provided for RCH services targeted
at the population living below poverty line. In addition
to the district model, three case studies, which have
the potential to develop into pilot project, were also

recommended. These three pilot projects could test

the impact of competitive voucher scheme in provision
of RCH services in different settings in India namely
(i) urban slum population (CINI-Kolkata), (ii) rural
population in Bihar (Janani model combining
vouchers and social franchising) and (iii) tribal
population in Rajasthan (SEWA Mandir). This project
was funded by the London School of Economics using
a grant from the European Commission Technical
Assistance (ECTA), New Delhi.

Independent Review of the National
Vector Borne Disease Control Program

Seven states were selected for the evaluation of the
independent evaluation of the National Vector Borne
Disease Control Program with particular reference to
malaria. Gujarat and Chattisgarh states were selected
from the group of EMCP (Enhanced Malaria Control
Project) states, Haryana, Karnataka and Kerala were
selected from the group of non-EMCP states and
Sikkim and Meghalaya were selected from the group
of North-Eastern states. The report of the review was
submitted to the directorate of National Vector Borne
Disease Control Program at New Delhi. The major
recommendations of the review were to provide
maximum efforts to control malaria in those states
where malaria continues to be a major public health
problem. The states of Orissa, Jharkhand, Chattisgarh
and West Bengal in the East and Karnataka state in
the south contributed to more than 50% of the total
malaria cases in the country in the year 2002.
Proportion of Plasmodium Falciparum cases was
increasing all over the country. There was a need to
strengthen the inter sector coordination to control the
malaria situation in the country. Biological control
like fish hatcheries were reported to be effective in
many areas. Expanding such biological control to
other areas is likely to have great impact in the control

of malaria. In addition to the Achutha Menon Centre
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for Health Science Studies, researchers from the Tata
Institute of Social Sciences Mumbai and two external
full time consultants were members of the evaluation
team. This review was funded by the Directorate of
National Vector Borne Disease Control Program of the

Government of India.

Situational Analysis of MTP Services in
Kerala: Provider Perspectives

This was a part of a multi-centric study in six states of
India under the aegis of the Abortion Assessment
Project of India, co-ordinated by Centre for Enquiry
into Health and Allied Themes (CEHAT), Mumbai.

The study was an attempt to assess and analyze
abortion services in Kerala from a providers’
perspective, including organization, management,
facilities, technology, registration, training certification
and utilization in the public and private sector. A cross
sectional survey carried out in two districts of the
Kerala covered 85 health institutions and 107 abortion
providers. In addition several case studies were also
conducted to understand the quality of services and
to identify problems related to abortion services. A
need to streamline the process of site registration,
improve the quality of services in the public sector by
proper referral from lower level institutions and
equipping these with infrastructure and staff to deal

with first trimester abortions was identified as crucial.

Small grants program on gender and
social issues in reproductive health

The ‘Small Grants Program on Gender and Social
Issues in Reproductive Health Research’ sought to set
up a research competition program to identify and
support research on reproductive health focusing on
gender and social dimensions of reproductive health.

The research competition and grants program aimed

at supporting research through making research
grants and providing ongoing technical support. Five
individual grants and six institutional grants were
given to the research studies chosen from amongst

the 84 proposal received by the end of June 2002.

The studies were monitored and given technical
support throughout the study period. Two earlier
methodology workshops organized helped to
streamline and give focus to the studies within a
gender based perspective. A review of the research

studies was undertaken in February 2004.

Based on this review, the data collection was
completed by the grantees. During the month of April
2004 onwards, the grantees were mostly engaged with
data analysis. By September 2004 the draft reports of
the research studies were submitted. A review
workshop was held in Bombay from October 11, 2004
to October 14, 2004 at YMCA International Guest
House, Bombay. Invited guests at the workshop other
than the grantees and resource persons, included Dr
Annie George, Pune (Sociologist, author and free lance
researcher) Ms Laxmi Menon, Mumbai (feminist
activist for the cause of women with special interest
in popularizing breast feeding and health of the
mother; author and researcher), Ms Padma Prakash,
Mumbai (former assistant editor Economic and
Political Weekly and social science researcher and
activist), Ms Sandhya Sreenivas, Mumbai (Editor,
Journal of Medical Ethics) and Ms Lakshmi Lingam,
Mumbai (Reader, Tata Institute of Social Sciences,
Mumbai). The workshop was able to give many inputs
on improving the final report. Some reviews even went
beyond just critiquing what was written, to bring out
the other nuances reflected in the study and which
were important to be further brought forth into the

report.
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Other than the presentations made by the grantees
on the studies, a presentation on doing research was
given by Dr US Mishra with general guidelines to be
followed when doing research and report writing. The
other very interesting part of the workshop has been
the presentations made by eminent editors, Dr Padma
Prakash and Ms Sandhya Sreenivas. The presentations
were mainly on writing interesting and comprehensive
reports that hold the readers’ attention; and on
transforming a report into a journal article in
particular. The grantees were encouraged to seek
assistance from the resource persons on a one- to-
one basis during the workshop including after hours,
and finalize their report. Thus a very educational
workshop came to an end on October 14, 2004
evening. We owe many thanks to M/s. Anusandhan
Trust, Mumbai who were the events manager at

Mumbai for this workshop.

Final reports were submitted before the end of
December 2004. A copy editor, Ms Sharmila Joshi from
Mumbai was assigned the copy editing of the reports.
The reports were given for printing at M/s Brahma
Screens, Trivandrum. The Ford Foundation gave the
permission to utilize the earmarked expenditure for
all committed expenses until March 31, 2004. Thus
the printing of the reports was completed by March
31, 2004.Thus eleven research studies have been

completed and published at the end of this project.

The following are the studies undertaken and

published under this program:

(1) Gender, class, caste and health care access:
household perspectives in Koppal District, Northern
Karnataka (2) Middle class sexuality: construction of
women’s heterosexual desire in the 1990’s and early
21st Century Mumbai (3) Gender dimension of

adolescent’s abortion care seeking behaviour and need

based evaluation of pre and post Abortion care from
a Client and provider perspective (4) Towards a rights
based approach to understanding gender, sexuality,
sexual and reproductive health rights of the
adolescents (5) The reproductive health needs of
women in the valley of Kashmir (6) Correlates of high
risk sexual behaviour among never married male
industrial workers in an urban setting of Tamil Nadu
(7) Psychosocial implications of involuntary
childlessness in urban middle class of Baroda City
(8) An exploratory study on the gender dimensions
in heart disease and its interface with reproductive
health among patients in a tertiary cardiac care
hospital in Thiruvananthapuram, Kerala, India (9)
Men’s participation in reproductive health — A study
of Andhra Pradesh (10) The Interface between
reproductive and mental health among the urban poor
in Delhi (11) The interrelationship between gender

and malaria in Jharkhand.

Strengthening Health Research in Non-
government Organizations in India

The project was coordinated by the Tata Institute of
Social Sciences Mumbai in collaboration with
AMCHSS of SCTIMST and three other national level
non-governmental organizations (NGOs). During the
first phase of the project 2600 NGOs from all over
India were contacted. Using preliminary questionnaire
information was collected from 500 NGOs. From those
NGOs a workshop was organized for selected 157
NGOs for preparing research proposals in health
research. Out of the 102 research proposals received
57 proposals were selected using a criteria developed
by the advisory committee of the project. Out of these
57 proposals 36 completed the data collection and
report writing. A national level meeting was organized

in Mumbai in the year 2003 where all the 36 papers
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were presented. Incorporating the comments received
from this meeting all these papers were published by
the Tata Institute of Social Sciences Mumbai. The
publications included 6 volumes. The first volume was
on the overall objective of the project, lessons learned
from the project, inaugural address delivered by Dr
N H Antia during the National Dissemination
Conference, key note address by Dr Saroj Pachauri
and the abstracts of all the 36 papers. The second
volume included all the full papers on child health
and related issues (8 papers), third volume on
adolescent health and related issues (7 papers), fourth
volume on women’s health and related issues (7
papers), fifth volume on communicable diseases and
related issues (8 papers) and the sixth volume on non-
communicable diseases and related issues (6 papers).
In addition to the original papers a brief write up on
general observations by the respective resource person

was also included in each of the above volumes.

This project was the outcome of one of the 10
international health research awards for researchers
and institutions funded by the Rockefeller foundation
and administered by the World Health Organization.
The awards were presented during the Bangkok
Conference on International Health Research for
Development 2000. At the conclusion of the project a
research paper was published in the Journal of Public
Health Policy jointly by all the researchers involved in

the 10 research projects all over the world.
Ongoing Projects
Athiyannur Sree Chitra Action (ASA)

This is a collaborative project by SCTIMST and the
Athiyannur Block Panchayat. The project aims to bring
in evidence-based approach to public health planning

and policies, to bring in newer options (including

technological options like GIS-GPS) for public health
interventions, to facilitate community based
longitudinal research initiatives, and to establish a
working model for effective health advocacy. The
project goes by three guiding principles namely,
community participation, optimal utilization of
available resources, and public health approach. The
various components envisaged in the program are
conduct of monthly specialty clinics, formation of a
group of volunteers called Friends of Health, revival
of school health program in the area, supporting the
health activities of women groups, mainstreaming
men into parenthood (fatherhood initiatives),
collection household level health information,
establishment of geo-referenced mapping of
community facilities and setting up of a community

based health surveillance system.

Community activities have started in the Venganoor
Grama Panchayat under the block. The Director, Dr.
K Mohandas has formally inaugurated the specialty
clinics on the 12th of February 2005, in a public
function at CHC Vizhinjam, which was presided by
Mr. B Jayaprakash, the Athiyannur Block Panchayat
President. Approval of the Community Advisory Board

-

Director Prof. K. Mohandas inaugurates the Athiyannur
Sree Chitra Action project disease Surveillance
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(CAB) with representatives from the community is
mandatory for any project/ research initiatives under
ASA. Dr. Biju Soman, Assistant Professor, AMCHSS is
coordinating the initiative from the institute side. At
present a small action research project, Friends of
Health (supported by Swiss Development Agency

through Cap DecK) is running under the initiative.

Banking for Better Health: Medisave for
Rural Women in Karnataka, India

This is a collaborative project between SCTIMST,
Vijaya Bank, and a women’s NGO called ‘Grameena
Mahila Okutta’ funded by the Ford Foundation, New
Delhi. Overall objective of this project is to empower
rural women to access basic health care. It seeks to
establish a medical saving program for rural women
in 3 districts of Karnataka. The program will cover all
the women who do not have a bank account in their
names in 3 backward villages (one from each district).
Basic premise behind this project is that economic
empowerment of women through savings habit
enhances their chance to seek medical help for their
illnesses. The study has three components — research
to analyse health care needs of women, intervention
in the form of medisave account, and evaluation of
the intervention to develop a policy package. This

project is funded by the Ford Foundation, New Delhi.

Establishment of Sentinel Surveillance
System for Cardiovascular Disease in
Travancore Titanium Products LTD
Trivandrum.

The project is a part of the National Cardiovascular
Disease (CVD) surveillance in the Indian industry
population. Demographic information and risk factors
like tobacco use, alcohol use, physical inactivity, diet
habits etc. are being collected from all the 1500

employees and their family members of the factory.

In addition height, weight, waist circumference, blood
pressure and pulse rate are measured from all the
employees and their family members. From a sub
sample of the employees and their family member’s
detailed information on risk factors are collected.
Fasting blood sugar, Total cholesterol, HDL cholesterol
and triglycerides are also estimated in a sub sample
of the population. So far blood samples were collected
from about 1200 employees and family members. The
samples are also being sent regularly for external
quality control in the coordinating centre at the All
India Institute of Medical Sciences New Delhi. The
first phase of the project is completed. In the second
phase of the project, health education to the
employees and their family members was conducted.
Experts in the fields of cardiology, nutrition, public
health, diabetes, neurology and physical activity
offered health education in various aspects of
cardiovascular diseases and their risk factors. Now
the project has entered into the third phase. In the
third phase the project has been diversified into many

activities.

Event Registry: One of the activities in the third
phase of the project is monitoring of mortality and
morbidity among the employees of the factory. All the
mortality among the employees will be recorded and
relevant information regarding the cause of death will
be collected from the relatives and from death
certification. Efforts are made to identify the
proportion of mortality due to cardiovascular causes.
All employees who were admitted in the previous year
were also identified. Information from those who were
admitted was collected to understand the proportion
of hospital admission due to non-communicable

diseases.

Annual Surveillance: A sub sample of the

employees contacted for risk factor survey including
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blood analysis to understand the changes in risk
factors among them after the health education

intervention in the factory.

Community Based Intervention: A sample of
2500 adults was identified in a nearby community.
Information on Knowledge, Attitude and Practice
(KAP) regarding non-communicable diseases is being
collected from them using a pre-tested structured
interview schedule. After the data collection is
completed health education will be given to the
community. Same information will be collected again
to understand the change in KAP among the
population. The project is funded by the World Health

Organization, India country office, New Delhi.

Political Decentralization & Status of
Reproductive Health in Kerala.

This is funded by Centre for Health and Gender Equity
(CHANGE), Washington DC. In keeping with 73rd
Constitutional Amendment Act of Govt. of India, Kerala
opted for a complete decentralization in the form of
‘devolution’ through a political initiative called People’s
Plan Campaign (PPC) in 1996 and transferred 35-40
% of the IX Five Year Plan Funds and government
healthcare centres to the Panchayat. This study
attempts to understand the impact of PPC on health,
especially reproductive health. The specific objectives
are: To study the structures and processes within the
health sector, vis-a-vis women’s reproductive health;
To examine the role of primary health care system in
delivering reproductive health care services; To
examine the role of the people’s plan campaign in
improving local priority setting for women’s
reproductive health needs; and To examine the
dynamics of women’s reproductive health care seeking
in terms of socio-economic, culture and gender factors.

The report of this study has been finalized.

Research, Training and Advocacy for
Gender Sensitization of Medical
Education and Capacity Building of
Health Professionals for Reduction of
Maternal Mortality and Morbidity

This project encompasses three major components:
(a) regional level initiative for the gender sensitization
of medical education and the health professionals in
general, (b) a training programme for preparing
health professionals in making pregnancy safer and
(c) development of the AMCHSS as the institution
and expansion of its public health training. The first
component is a major challenge and its success would
produce well formulated and tested suggestions for
the government for changes in the content and
method of medical education; and also in the setting
in which medical education is imparted. Our major
activities would be (i) preparing review papers from
gender perspective on the textbooks of several
subjects in medicine, (ii) conducting each year a two
weeks training programme for medical college
teachers, managers and policy makers for the medical
education and other medical professionals, (iii) in six
states, viz Rajasthan, Gujarat, Maharashtra,
Karnataka, Goa and Kerala to follow up the trainees
and conduct three days training programs and/or
gender based research projects. The second
component is for developing a two weeks short
training course on “Making Pregnancy Safer”. The
third component includes many assorted institutional
building activities such as organization of seminars,
TN Krishnan Memorial Lecture series, publications of
the institutions, etc. The project has completed two
years. The short courses developed under this project
would be integrated with the MPH programme in due
course. The WHO-South East Asia Region Office
supported the first session of short course on the
subject with their South East Asia Region participants.
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The short course for ‘Making Pregnancies Safer’ for
programme managers was also conducted as was the
second course on ‘Gender in Medical Education’ for
medical educators during the second year of the
project. The review of medical textbooks from gender
perspective, which was discussed at a national seminar
during July 2003, has been revised in keeping with
suggestions received from the various discussants and
reviewers and is likely to be published shortly. A short
curriculum for three days for gender sensitization of
medical educators was developed and this has been
field tested in Mahatma Gandhi Institute for Medical
Sciences, Sevagram. The WHO-SEARO has supported
this effort to carry the effort on to sensitive medical
educators in three states. Efforts are on to undertake
a study of sexual harassment in the workplace,
particularly medical institutions and also conduct a
workshop for gender sensitization of Vice Chancellors,

Deans, and other senior faculty in medical institutions.

Sentinel Health Monitoring Centres in
India

The objective of this project is to develop a few sentinel
health monitoring centers in India to monitor risk
factors of non-communicable diseases. The five
centers selected are Dibrugarh in Assam, Vallabghat
in New Delhi, Nagpur in Maharashtra, Chennai in
Tamil Nadu and Trivandrum in Kerala. Risk factors
that are measured under this project are based on
the WHO stepwise approach. STEP 1 (based on
questionnaire) and STEP 2 (based on physical
measurements, height, weight, waist circumference,
blood pressure and pulse) of the NCD risk factor
survey was completed last year. This year STEP 3 is
being implemented in a sub sample of the population.
From rural, urban and slum population a sub sample
of 500 adults each were identified. Blood samples are

being collected from these selected individuals to find

out fasting blood sugar, total cholesterol, HDL
cholesterol and triglycerides. This project is expected
to provide baseline information on the risk factor
prevalence among a sample population. This could
be used by the state and central governments for
appropriate interventions at community level to
reduce risk factors of NCDs. This project is
coordinated by the Indian Council of Medical
Research and funded by the World Health

Organization India Country office, New Delhi.

Stakeholders’ perceptions of IRBs in
India

This is part of Dr. Mala Ramanathan’s work as an
Ethics Fellow at the Harvard School of Public Health.
This is a study of Institute Ethics Committee members
and others involved in reviews of proposals submitted
by researchers. It aims to understand the various
perceptions of appropriate review processes and their
salience. There are three phases to this study,
involving a survey of medical institutions in six states
as to the functioning of IRBs, the second phase
involves an in-depth review of selected IRBs and
researchers within those institutions and the third
involves discussions of IRB review processes with the
last group of stakeholders, the potential participants
in various research studies. The duration of the study
is 18 months and commenced in July 2004 and

presently the survey is on going.

Tobacco Cessation Training and Research
in India and Indonesia

This is a collaborative project between Achutha
Menon Center for Health Science Studies of
SCTIMST, Gadjah Mada University of Indonesia, and
three Universities in the US namely Minnesota,
Arizona and University of Missouri Kansas City. The

overall objective of this project is to strengthen the
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capacity for cessation training and research in India
and Indonesia. The specific objectives of the project
are 1. To develop knowledge capacity through
intensive training in state of the art research in tobacco
cessation for selected researchers from India and
Indonesia (Four researchers are selected from India),
2. Foster experimental capacity through formative
research focusing on topics essential for the
appropriate and successful adaptation of cessation
interventions shown to be efficacious in high-income
countries and 3. Expand educational system capacity

through the development of a culturally - tailored

tobacco curriculum. The researchers were trained in
the US for one week during January 2004. Preliminary
data collection from medical students, nursing
students, engineering college students, faculty of
engineering college and clinicians of medical college
is completed. After assessing the demand for tobacco
cessation, a few cessation clinics will be organized at
appropriate locations. The data colleted through the
formative research is being analyzed and suitable
research papers are being written targeting peer
reviewed national and international journals. The
project is supported by the Fogarty International
Centre of the National Institutes of Health, USA
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PATIENT CARE

Efforts were made to enhance the quantum and improve the quality of hospital
services in order to cater to the demand of patients for health care. This was
reflected in the hospital statistics of 2004-05 compared to the previous year. The
admissions in the hospital have gone up to 8250 patients compared to 7824 patients
for the year 2003-04. The number of surgical procedures have gone up to 3082
cases compared to 2891 cases in the year 2003-04. The bed occupancy rate increased
to 76% compared to 74% in 2003-04. New registrations and the number of follow
up cases have also increased in this year. Sustained efforts to improve the quality
of services in the OPD showed remarkable improvements as reflected by various
studies conducted in the OPD. Infrastructure of hospital dietary was restructured
in such a way that the division was well equipped to provide better services. The
new MRI machine was installed in this year and has started functioning. The plan
to renovate the imageology complex is also in the implementation stage. The hospital
will shortly introduce Picture Archiving and Communication System (PACS). A
new washing machine and washer extractor was purchased in the laundry to
augment the output and improve the service. The services of the doctors from the
Department of Neurology and Cardiology were extended to the Athiyannoor

Panchayath twice a month to provide peripheral community service.

New vistas for international cooperation opened up in this year with the agreement
to depute doctors to Indira Gandhi Memorial Hospital, Male from the Department
of Cardiology. Measures were also underway to train the manpower from the Indira

Gandhi Memorial Hospital, Male at this institute.

Institute has anchored the proposed Tele Health and Medical Education Project —
Kerala sponsored by ISRO and Government of Kerala. The project plans to connect
6 Medical Colleges, 9 District Hospitals and one Community Health Centre and two
Specialist Centres — this Institute and RCC. The project is in the implementation
stage. Government of Kerala granted permission for the signing of Memorandum
of Understanding for the collaborative endeavour between our institute and Medical
College Trivandrum for the establishment of Organ Bank for cryo preserved

homograft.
Medical Records

As usual, our MRD has played an important role in the patients management and
hospital administration in 2004- 2005. Without additional staff the MRD has
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IN PATIENTS 2004 -05
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BRAIN & HEART OPERATION FOLLOW UP
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managed the increased patients load. Detailed Paying (%) 82
monthly statistical reports were published and copies Average Length of Stay (in days) 8
were provided to all HODs and Chairman HMC for
discussion in the HMC meeting. The number of Bed Turnover Rate 35
registrations and reviews were increased 10% than e iy “
previous year. Percentage of Post Operative Mortality 4
Sophisticated Investigations 38537
Charts retrieved Laboratory Investigations 651658
(a) Patient’s review 83570 X-rays 27411
(b) Doctor’s study purpose 6400 Physiotherapy 25851
(c) Doctor patients correspondence 1860 Electrocardiogram 25600
(d) Pruning purpose 550 Echocardiogram 27845
m Electromyogram 751
- Pacemaker Implantation 152
Certificate issued Perfusion .
8264 discharge summaries and 3087 operation reports T™T 2040
were typed by MRD Typing pool. SMRO has issued Holter 519
5939 certificates to patients for financial assistance/
advance and train concession.
25 students of medical documentation, School of AneStheSiOIOgy
Medical Education MG University, Kottayam have  Anesthesia support was given as shown below.
undergone medical records training from our
computerized MRD from 17,/11/2004 to 1/12/2004 e Tl
IMPORTANT STATISTICS Cardiovascular & Thoracic surgery 2000
Neurosugery 1200
SEIEC o Neurological & cardiac
Percentage of Bed Occupancy 76 radiological procedures 475
Cardiovascular and Thoracic Surgery 1780
Neurosurgery 1307
New Cases 12445 Biochemistry
Repeat Cases 83570
Admissions 8252 The department activities comprise of a) clinical
Discharges 8264 laboratory services (including clinical biochemistry,
Deaths 310 clinical pathology and hematology) and b) research
Non-Paying (%) 18 activities on human diseases pathology.
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Clinical Laboratory Services

The Central Clinical Laboratory functions round the
clock providing investigative support in clinical
chemistry, hematology and clinical pathology. The
total num