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Sree Chitra Tirunal Institute for Medical Sciences and Technology,
Thiruvananthapuram

M. s. VALIATHAN

HISTORICAL PERSPECTIVE
Eighteen years is less than a generation, and no more
than a moment in the history of a scientific institution. That
is the period of the combined existence of the Sree Chitra
Tirunal Institute for Medical Sciences and Technology in
Thiruvananthapuram and its forerunner, the Sree Chitra
Tirunal MedicalCentre. It would, therefore, be presumptuous
for it to claim any great influence on the growth of medical
science in India. Nevertheless, the feeling that the
emergence of the Institute marked a new departure in the
history of medical science and technology in India is too
strong to be casually passed over. It is not the hospital alone,
as there are many equally good; nor is it the faculty, as there
are others as well-qualified; it is the convergence of medical
science and technology in the organization of the Institute
that has made it the only one of its kind.
The Institute inherited its name from Maharaja Sree

Chitra Tirunal, the erstwhile ruler of the State of Travan-
core, who was a great patron of the arts, letters and
humanitarian causes. In 1973, a year after the royal gift of a
building, the Government of Kerala, under the leadership of
Shri C. Achutha Menon, resolved to register the Sree Chitra
Tirunal Medical Centre as a society for the promotion of
higher specialties and research in medicine (Fig. 1). Having
set up an enviable record in the field of public health, the
time had obviously come for Kerala to take up the develop-
ment of specialties and the promotion of medical research.
The concern for excellence in research was, in fact, so great
that the Government of Kerala took the unusual step of
placing the Centre under its Department of Science and
Technology and thereby laid down principles that were to
shape its growth in subsequent years. The 1970s were a
golden decade for science and technology in Kerala. A
Department of Science and Technology was born, a state
policy for science and technology,was announced and a chain
of autonomous institutions for development studies, elec-
tronics, medical sciences, forestry, water management and
research sciences came into existence. These institutions
enjoyed considerable autonomy as they were free to recruit
scientists from anywhere in India and, most important, did
not need the sanction of the Government for every decision
they took.
Given the restricted resource base of our state, it was

obvious that the Sree Chitra Tirunal Medical Centre could
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FIG 1. The original building-A royal gift

not develop all superspecialties and so, mindful of our
priorities, it was decided to limit the services of the hospital
to cardiology and neurology. Other specialties would be
added depending upon their relation to medical technology.
The hospital was opened by Shri P. N. Haksar in 1976and
soon attracted patients whose growing numbers caused
pressure for the expansion of hospital services. This was
hardly surprising because cardiac and neurological services
in the country were inadequate, while the Medical Centre
offered free hospital care to the poor and subsidized care to
those in the middle-income group. A new multistoreyed
buildingwas added to accommodate the expansion in hospital
services and this was doubled within five years of its incep-
tion. However, this gave no more than a temporary reprieve
because again the demand outstripped the supply (Fig. 2).
The successfulrecord in setting up hospital servicesdid not

eclipse the scientific objective of the medical centre which
had been conceived to be an institution of learning and
research. Since the birth of the All India Institute of Medical
Sciences, New Delhi and the Postgraduate Institute of
Medical Education and Research, Chandigarh in the 1950s
and 1960s, the health sector had witnessed remarkable
changes in the country and the agenda for medical research
could no longer remain static. The sharp decline in the
incidence of infectiousdiseases, the rise in non-communicable
diseases, the ever-increasing role of technology in medicine
and the promise of modem biology shaped new thrust areas
for research. The medical centre sought fields of investiga-
tion that would command scientific interest, social relevance
and industrial potential and the choice fell upon biomaterials
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FIG 2. Setu Parvati Bayi surgical centre

and medical devices, which had failed to attract the attention
of planners and national research bodies. A steadily growing
market for medicaldevices in the post-World War II years
had, in fact, created a multimillion dollar industry abroad
and an estimate of .India's imports had placed their annual
price tag at Rs 400 to 500million in the early 1970s.
As a first step, the Medical Centre initiated a project for

the development of polyvinyl chloride (PVC) and titanium
for medical applications with financial support from the
Department of Scienceand Technology (DST) , Government
of India. Apart from paving the way for the subsequent
development of PVC bags for blood storage and the fabrica-
tion of a titanium housing for a heart valve model, the DST
project helped in building a team of scientists and engineers
and a favourable climate for intensifying the technological
effort. As soon as the Medical Centre succeeded in acquiring
the lovely campus of the Satelmond Palace in Thiruvanantha-
puram for locating its technological facilities (Fig. 3),
its project proposal for the integrated development of
biomaterials and medical devices was examined for the
DST by a Committee consisting of Professor C. N. R. Rao,
ProfessorB. K. Bachhawat, Dr S. R. Valluri and Dr V. K. Iya
who recommended its approval. Thanks to the block grant
from the DST and a matching grant from the Government of
Kerala, the construction of a series of laboratories for
polymer technology, technical evaluation of biomaterials,
extracorporeal devices, artificial internal organs, toxicology
and pathophysiology as well as a vivarium were started and a
technological counterpart to the hospital was built. The
biomedical engineers came from the Indian Institutes of
Technology and other engineering colleges and the inputs
from personnel trained abroad wasminimal.
The concept of the convergence of medical sciences and

technology provoked scepticism initially, particularly in our
conservative medical community. However, it soon won the
support of Indian scientists and technologists, who realized
that the fast-growing medical technologies abroad were
being developed using industrial research and development
facilities which were non-existent in India and that a new
institution was essential to open up this field. The Govern-
ment of India lauded this approach and brought forward
legislation to make the Medical Centre an 'Institution of
National Importance' under the DST when Shri Morarji
Desai was the Prime Minister (Fig. 4). The Billwent through
various problems, but was enacted in 1981, under Prime
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FiG 3. Satelmond Palace: Biomedical technologywing

FiG 4. Shri Morarji Desai, former Prime Minister, speaking
at the dedication ceremony of the Institute

Minister Mrs Indira Gandhi. It laid down the objectives of
the new Institute as (i) the development of biomedical
engineering and technology, (ii) the demonstration of high
standards ofpatient care and (iii)the organizationof integrated
training programmes. The first President ofthe Institute was
Shri G. Parthasarathy, who was succeeded by Shri Nani A.
Palkhivala.
The rapid transformation of the Medical Centre to an

Institution of national importance showed that the con-
vergent development of medical science and technology was
an idea whose time had come. The Institute has witnessed
dramatic spurts in growth in its short history. For example,
between 1974and 1976,up-to-date services in cardiology and
neurology became operational in what had been an empty
building and the staff strength rose from less than one
hundred to four hundred. The medical and scientific staff
came from all over the country making the Institute a truly
national effort.

THE INSTITUTE TODAY
The Institute has three campuses in Thiruvananthapuram,
which house its hospital, technology wing and residential
units. While the hospital and residential campuses are within
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walking distance of each other, the technology wing, which
has 26 acres of wooded land, is situated 8 kilometres away.

Hospital wing
The hospital is located on the large campus of the Medical
College, Thiruvananthapuram and enjoys the benefit of
interaction with its faculty and uses the services of its consul-
tants in specialties other than cardiology and neurology. It
has 200 beds and serves as a tertiary referral centre for
cardiovascular, thoracic and neurological diseases. Staffed
by highly qualified personnel, its departments have modem
facilities for diagnosis and treatment, including colour
Doppler echocardiography, cardiac catheterization with
digital subtraction angiography, CT scanning, magnetic
resonance imaging, cardiac intervention procedures, balloon
and laser angioplasty, surgery for intracranial vascular
lesions and open heart surgery for congenital and acquired
diseases. The cardiac and neurological departments are fully
supported in their programmes by allied divisions such as
anaesthesia, biochemistry, blood transfusion, microbiology,
pathology and radiology.Apart from their direct responsibility
for patient services, several divisions carry out clinical and
experimental research on their own. There are continuing
efforts to promote creative interaction between the various
hospital units, and the devices development programmes.
The success of these efforts is shown by the role played by the
departments of anaesthesia, the blood transfusion service
and the departments of cardiovascular and thoracic surgery,
neurosurgery and radiology in the design and development
of a number of disposable and implantable devices, the
technology of which has been transferred to industrial units
for commercial production. More recently, the department
of neurology has been actively involved in the development
of electrodes for electromyographic studies.
The divisionofmedical records has a computerized patient

data base and facilities for microfilming old charts. The
scheduling and call letters to patients for open heart opera-
tions, cardiac catheterization and other procedures is also
computerized and the range of computer applications
continues to grow. The public relations department takes
care of the health education programmes, the house
magazine as well as alumni affairs.
Hospital economics has always been a subject of interest

and concern to the Institute because it was called upon to
reconcile the ever-increasing demand from the low-income
groups with the high cost of specialty services. A major
problem in government hospitals is the high percentage (up
to 80%) of annual expenditure on wages. The Institute has
made efforts to limit this to 50% of the revenue expenditure
so that the remainder would be available for spending on
patient services. Never easy, this effort has been reasonably
successful and the hospital provides services, including open
heart surgery, free of charge to 20% of patients and at a 50%
concession to another 20% while collecting 48% of its
revenue expenditure from patient charges. The percentage
of subsidy has come down over the years from 75% to 52%
and is expected to diminish further without reduction in the
proportion of the free and half-rate patients.
The library in the hospital wing has a fine collection of

books in the areas of interest to the Institute and subscribes
to 310journals. The services to readers include access to the
MEDLARS through a microearth station.
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Technology wing
Thrombosis research and biosurface study laboratories have
been added to the laboratories in the technology wing listed
earlier. The common facilities include a radiation steriliza-
tion unit and a tool room. The bond which unites the various
laboratories and facilities of the technology wing is the
central objective of developing medical devices from the
design stage to their commercial availability. The technology
wing has its own library, conference rooms and residential
fiats (Fig. 5).
The need for the indigenous development of medical

deviceswhich led to the establishment of the technology wing
has become more important with the passage of time. A
survey conducted by the Institute in 1985 estimated the
annual demand for disposables and implants to be Rs 3.45
billion in India and this figure, on the basis of the projected
rate of growth in hospital beds, was expected to reach Rs 10
billion by AD 2000. The devaluation of the rupee has
aggravated the difficulties in importing medical devices.
However, to develop medical devicesmatching international
standards is one thing, to scale up and commercialize them is
quite another. This is because research and development
(R&D) claims no more than one-third of the total cost of a
project; the rest being claimed by scaling up and commer-
cialization. To solve these problems, the technology wingnot
only set up Research and Development (R&D) laboratories
but also a Technoprove facilitywhere the identified industry
could produce the device on a small scalewith the collabora-
tion ofthe Institute's scientists. These were some ofthe steps
which brought success to the development of a series of
devices.
As the first foray in product development (Fig. 6) the

Institute developed the technology for blood bags in

FIG5. A faculty hostel
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FIG 6. Blood bag: The first Chitra device to go into
production

conformity with international standards. Based on a PVC
compound with negligible levels of leaching of phthalate, the
blood bags are being commercially produced by a joint sector
company. A second unit under Hindustan Latex with a
capacity of producing two million bags will go into produc-
tion in 1994. A third licence has already been granted to
Electromedical and Allied Industries Ltd., Calcutta, by
the National Research and Development Corporation. The
Hindustan Latex factory for blood bags will also produce the
hydrocephalus shunt developed by the Institute which has
undergone successful multicentre trials (Fig. 7).
The Institute has also developed an oxygenator and

cardiotomy reservoir for open heart surgery, both of which
are already being commercially produced by a joint sector
company in Madras (Fig. 8). The Chitra valve which
achieved success after a long struggle, is already under pilot
production and commercialization will follow in Bangalore
from 1995 (Fig. 9). Other technologies in the pipeline include
a vascular graft (Fig. 10), a dental composite material and an
ophthalmic sponge. These are likely to reach surgeons in less
than a year. A new project taken up by the Institute under

FIG 8. Oxygenator and cardiotomy reservoir-the two
devices used in open heart surgery
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FIG 7. Hydrocephalus shunt

the National Laser programme has been the development of
a laser delivery catheter which can be coupled with an
imported Nd-Yag source. This was used effectively in
patients for peripheral angioplasty after its successful
demonstration in an experimental model.
It is likely that the annual production of medical devices

based on Chitra technologies will be worth Rs 380 million by
1997 and will be important in the growth of the medical
devices industry in India.

Biomedical research
Biomedical research over a wide spectrum runs hand in hand
with the development of technologies at the Institute, which
encourages investigative medicine in its broadest sense. In
the technology wing, much work is being done to modify
prosthetic surfaces by grafting albumin, hydrogels,
urokinase and other molecules in an effort to make them
more biocompatible. In the 1970s and 1980s, the biomaterials
scientist looked upon inert materials as being ideal for
medical applications. However, the direction ofbiomaterials
research has shifted in recent years from inert surfaces to

FIG 9. Chitra valve
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FIG to. Vascular graft

those with controlled bioactivity, and the on-going research
at the Institute is part of the global effort to develop more
'tissue-friendly' materials. Similarly, work is in progress on
the refinement of hydrogel microspheres for embolotherapy,
controlled drug delivery and other applications. This
involves innovative approaches in polymer chemistry.
At the biological end of the research spectrum, a variety of

studies have attracted the attention of investigators at the
Institute. The thrombosis research unit has developed a
sequential shape change and interaction model for platelet
aggregation kinetics and derived a rate equation on the basis
of this model. Investigations have also led to the discovery of
a platelet haemoprotein that can apparently function as a
receptor for platelet activating factor, PGH2 and several
unsaturated fatty acids, and mediate in the effect of agents
such as calcium. Investigations on several aspects of lectins
also form a major part of biochemical research activity.
In the domain of cardiology it was inevitable that

endomyocardial fibrosis should claim special attention
because of its prevalence in Kerala. Studies on the disease
at the Institute became the nucleus for the Advanced Centre
for Cardiomyopathies sponsored by the Indian Council of
Medical Research, which subsequently evolved into the
Division of Molecular and Cellular Cardiology. The
geochemical hypothesis which the cardiomyopathy group
suggested to be the cause of endomyocardial fibrosis has
drawn scientific attention and formed the major part of an
international symposium on the disease held in 1990 in
Thiruvananthapuram. In the Division of Pathology, a new
vascular disorder-mucoid vasculopathy-and the immuno-
diagnosis of tubercular infections of the central nervous
system attracted intensive studies. Even this brief account
provides evidence that the development of technology did
not inhibit the pursuit of other goals in the Institute's
research programmes.

POSTGRADUATE EDUCATIONAL PROGRAMMES
As an institution of national importance, the Institute has the
status of a university and offers regular training programmes,
leading to the DM and MCh degrees in cardiac and neuro-
logical disciplines and PhDs in biochemistry, microbiology
and biomedical technology. The Institute also offers post-
doctoral certificate courses in anaesthesia and radiology, a
post-basic course in cardiovascular and neurological nursing
and diploma courses in cardiac laboratory and operation
theatre technology. The training programmes attract a large
number of candidates from all over the country of whom only
20% are selected.
The courses being offered by the Institute conform to the

basic pattern and standards of similar courses elsewhere.
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However, in terms of the Act, the third objective of the
Institute was to start 'integrated programmes of training' and
this has yet to be achieved. Over the years, the gap between
the medical, engineering and social sciences has grown to
such proportions that even interdisciplinary communication
has become increasingly difficult. The fact, however,
remains that medical science and practice are being moulded
by the forces of technology and sociology at the global level
and the process of moulding will only accelerate in the
decades ahead. To understand and practice specialties in the
twenty-first century, the doctor will be obliged to know more
about technology and societal forces which will determine
the kind of tools and funds that he will receive. Similarly, the
engineer and the social scientist will be forced to learn the
mechanisms of the body in health and disease and what it
takes for people to remain well and attuned to their environ-
ment. The challenge for the Institute will therefore be the
development of training programmes that will produce a new
breed of men and women who will be the inheritors of a joint
culture. This will involve a reappraisal of the present
curricula in medicine, engineering and social sciences and
much innovation in the formulation of new programmes of
training for the twenty-first century. The Parliamentary Act
of the Institute calls for no less.

A SOCIO-ECONOMIC INITIATIVE
More than a decade after its birth as a national institution and
the establishment of its credentials in medical sciences and
technology, the time was appropriate for the Institute to take
a new initiative in the socio-economic domain of medicine
and technology. Accordingly, in 1991 the Institute decided
to honour the memory of the late Shri Achutha Menon by
setting up a Centre for Health Science Studies in close
proximity to the hospital. Based on a project report prepared
by Professor K. N. Raj, the eminent economist, the new
addition will develop into a centre of excellence for research
in areas linked to health policy making such as health
economics, epidemiology, biostatistics and health technology
assessment. These disciplines are poorly developed in India
and the Achutha Menon Centre is expected to fill the gap in
our health sectoral planning. The construction of the build-
ing, for which Dr Manmohan Singh, Union Finance Minister,
laid the foundation stone, is already in progress and is
expected to be complete in early 1996. Pending the' construc-
tion of the building, the Centre has already begun its
operations in a modest way and has carried out an important
epidemiological study on the prevalence of coronary artery
disease in the Thiruvananthapuram district.

CONCLUSION
There is a general impression that Indian institutions of
learning follow a characteristic pattern of evolution during
the first 40 to 50 years, when they pass, first, through phases
of rapid growth, then they plateau and finally decline and
undergo bureaucratic ossification. Whether or not one sub-
scribes to this theory, there is little doubt that sustaining
institutional excellence is a great challenge in this country.
Young as it is, the Sree Chitra Tirunal Institute will preserve
excellence and escape the usual fate of others only if it
generates ideas that respond to the changing demands of
medicine, society and health care technology. Herein lies the
challenge as well as the opportunity for our Institute:


