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By Timothy Mark O’Shea

The Dean’s Scholarship for the Developing Worldvmted a unique insight into Indian
culture as well as the opportunity to gain valudbtemedical engineering experience in a
hospital environment. However upon completionhaf $cholarship and quiet reflection it is
the personal character transformation that | cangite most significant accomplishment.
Before I left the comfortable surroundings of homdanuary | had little awareness or
realisation of the social problems such as lepoygyoverty that exist in India as well as
countless other developing nations. For me, li#fe hever been much of a struggle. | have
been fortunate enough to be given every opportaaipursue a life of knowledge, prosperity
and comfort. Yet, | never truly appreciated mg kind its many virtues until | returned from

my India experience, with a much clearer picturéhefworld.

The majority of the six week trip was spent at 3ohieffelin Institute of Health Research &
Leprosy Training Centre, Karigiri, located approaiely 20 km from the town of Vellore.
This hospital was established in 1955 as a fadititireat patients of Leprosy, but has since
expanded into a 150 bed general hospital offeramgiee from critical care to general
medical services. However, there still exists aificant focus on Leprosy research and
treatment, embedded within a strong Christian faitich has remained very prominent in
the hospital throughout the establishment’s fifdayhistory. The hospital also possesses a
Prosthetics and Orthotics Department that emplogsmeers and other technicians that
manufacture custom fitted rehabilitation equipnfentatients. During my time at Karigiri
Hospital | was an active member of a research teamell as a consultant for projects
involving the obstetrics and prosthetics & orthstitepartments. Furthermore, the
experience enabled me to visit other facilitieagged with the hospital and broaden my
knowledge of medical protocol in a developing wasédting. | was also very fortunate to be
able to work and converse with world renowned Dis;theprosy experts and
Bioengineering professionals.
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The main focus of my work was the research projebich involved establishing

quantitative data regarding the pressure reducapglulities of the various types of
Microcellular rubber (MCR) using the F-Scan Molflgstem by Tekscan. The microcellular
rubber product has been manufactured on site dta$gital for the past forty years, and has
been used clinically to address the issues ofdtu@ration prevention in Leprosy and
Diabetic patients. This material, adapted fronuredtrubber, has demonstrated significant
results for patients since its inception, howehergressure reduction potential of the
material had not been analysed. Furthermore, ainehis product is readily used in clinical
and commercial applications throughout India, dipancies exist regarding the suitable
hardness of the material. Therefore the reseajbqt also endeavoured to clarify this issue

by examining three degrees of hardness for the MCR.

Throughout the project duration | was requiredetarh and master the F-Scan Mobile
System, which uses in-shoe pressure sensors tadigista pressure map of a patient’s foot
throughout gait. During this time | was faced witlany challenges that tested my
engineering knowledge as well as forcing me outgfcomfort zone as a person. During the
testing trials we experienced significant problemith the equipment and protocol involved.
Many of these issues required me to use innovatmmhingenuity to apply engineering
principles | had learnt to applications where thgources required were non existent or
where modifications to procedures were necesdaoy.example in our project, before
testing, the F-scan system required initial catibrausing a uniform pressure distributing
device to activate the cells of the sensor. Howeue to the lack of available monetary
funds this device could not be purchased from thaufacturer. Therefore, the research
team incorporated basic equipment found at theitadsphich included a mechanical
winding press and a tourniquet to achieve the sauemes. Furthermore, the research
project also allowed me to develop my research adetlogy skills, by way of literature
review of an initially foreign topic, data collatiand analysis as well as report writing.
From an engineering perspective my time in Indraédd me to rely on my individual skills

and knowledge, without the assistance of textbo@eshers or computers.
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During patient trials, | worked with some signifitly deformed people that had suffered for
a life time from the complications of anaesthegietf despite being cured of Leprosy (See
Figure One). Despite all the torment and stigney thad experienced throughout their lives,
these patients were some of the nicest peopled eaer met and their love for life and the
compassion they showed towards me was extraordindggan to develop an
understanding of Leprosy and its many complicatiansl although | was initially hesitant in
my contact with these individuals, over time | greewsee the person behind the disease. In

this light | feel the experience allowed me to ppalst my comfort zone, and see the world

on a much more human level.

Figure One: Preparing
Sundramoothy, a leprosy
patient, for F-Scan trials.

In consultation with the Karigiri Obstetrics depaent | also became involved in designing
and manufacturing a basic baby incubator that wéetused for premature babies requiring
a warm stable environment. The hospital had ipassession a similar apparatus that they
had been using for several years. However thebetous size and condition was now
inappropriate for continued use. By using thebabape of the existing incubator, |
designed and prepared a dimensioned technical nigawvging appropriate geometrical

calculations (see Figure Two).
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The materials used for the incubator were a Perspegt, araldite adhesive, light bulbs and

fittings, all of which were purchased from locabgl in the Vellore area. During the

manufacturing of the incubator the team was fotoattake use of inappropriate tools and

adapt methods of production accordingly. The fpralduct was well received by the

hospital and was put into immediate use (see Figbree). The design, materials list and

manufacturing procedure were documented and skdlising performed in the hope that

other mission hospitals in the Vellore area wilhéfit in the future.

Figure Three: the
first patient to use

the new Incubator
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During my term at Karigiri | was involved in som#éer minor activities that tested my
engineering knowledge and teaching skills. Firdtjonducted capacity building sessions

for the F-Scan system with some of the hospitdf.sthis allowed me to transfer the skills |
had gained using the F-Scan system to qualifiedhiétation professionals so that continued
clinical use of the equipment could be ensured aftedeparture. | also wrote up a detailed
testing protocol for the F-Scan to act as a trahmeting reference should the staff encounter

any problems.

| thoroughly enjoyed being able to pass on the kadge | had acquired and knowing that
this resource would continue to provide assistave® particularly gratifying. Also, | was
able to provide direction for a project involvirtgettesting of the mechanical properties of
MCR and developing suitable quality control guideB. The hospital had acquired several
engineering testing machines for such an appliodtmvever they lacked the knowledge and
focus required to initiate a suitable protocol.efiéfore | established a template for the
analysis of testing results in a hope it may leafliture use in a quality assurance strategy.
Unfortunately, the MCR testing project was perfodnueder significant time constraints and
therefore was left uncompleted. The future sucoéfise project will now depend solely on

the willingness of Karigiri hospital staff to addpe outlined practices.

My time in India also allowed me to see two othesyitals, both of which were very
different to Karigiri but still facing the same Higacare challenges. The Christian Medical
College (CMC), Vellore is one of the premium hoajsitand medical teaching facilities in
India. In fact it was the doctors at this facilihat started Karigiri hospital. | spent a day at
CMC observing the work conducted at their Bioengiireg and Prosthetics & Orthotics
departments. This facility encompasses the sameiples of healthcare as Karigiri,
however operates at a far more sophisticated ldwshs also fortunate enough to visit
Holdsworth Memorial Hospital in Mysore, where weited the 350 Bed facility and spent
time in the Medical Engineering department. Seéioity of these facilities allowed me to

establish an understanding of the healthcare stuat India.
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Although I thoroughly enjoyed the many projects antivities | was involved in throughout
my time at Karigiri, the day | spent visiting locallages with a community health team was
the most significant experience of my life. In
the space of this one long day | felt more
varying emotions than | ever have in my entire
life. The warm welcomes | received when
entering villages, the excitement of the local

. children on their first glimpse of a white man,
the anger | felt when seeing the disgraceful
treatment of people with leprosy within certain
- communities and in contrast the overwhelming
sense of compassion and family loyalty towards
- these people in other communities made this
day the fondest memory of the trip. It was

experiences like this that really exposed to me

the reality of the world we live in.

Figure Four: A little village kid quite
amused about the prospect of having his
photo taken by the strange white man

The time | spent in India opened my eyes to thewedd, exposed me to circumstances |
never thought existed and challenged my engineeanagpersonal skills. | would like to
thank the Built Environment and Engineering faculiyecutive Dean Martin Betts,
Assistant Dean David Buisson and Professor Markdydar providing me with this
extraordinary opportunity. Zim Solo was a tremarsimentor and friend during the
experience and I'd like to thank him also for higpgort. For me, the India adventure
represented a significant life changing periodegperience that has altered my perception
on life and the world around me.
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