CHAPTER -5

RADIATION TECHNOLOGIES
AND APPLICATIONS

Research Reactors

Apsara and Dhruva continued to
operate satisfactorily and were utilized
for basic and applied research,
radioisotope production, material
testing and human resource training.
After completion of repairs to Cirus
was started in October and power was
raised to 20 MW in steps. Plans for
increasing the reactor power to the
rated level of 40 MW wasin progress.

Critical facility for AHWR and 540
MWe PHWRs:. Procurement action
wasinitiated for all major equipment.
Prototype control rod drive
mechanism was undergoing intensive
performance testing. Fabrication of
the fuel rods for the reference core
was in progress. Civil works for the
reactor progressed well. R.C.C. frame
for the reactor annexe building was
completed.

Core conversion and refurbishing
of existing Apsara reactor: Detailed
engineering work for reactor coreand
other equipment progressed. Procure-
ment of major equipment and materi-

als for process systems was com-
pleted.

20 MWt Multipurpose Research
Reactors: Detailed project report of a
new 20 MWt light water cooled &
moderated, heavy water reflected,
low enriched uranium (LEU) fuelled
pool typeresearch reactor progressed.

During the year, 220 metallic fuel
assemblies to Dhruva, 40 fuel
assemblies to CIRUS and more than
1000 sub assemblies and other core
components were fabricated and
supplied. Clusters were made from
autoclaved pins to reduce the failure
of fuel in the reactor. Other advanced
techniques such as canning and
welding by pulsed magnetic forming
& welding were in the process of de-
velopment. A procedure for qualifi-
cation of beta heat treatment of Ura-
nium rods, using ultrasonic testing was
established.

250 Sedl & Shield Plugsfor Dhruva
were completed. Procedure for
welding Austenitic SS componentsto
Martensitic SS components, both
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conforming to ASME Sec IIl, was
developed for the development and
fabrication of 2MWe Loop.

M ass spectrometric determination
of burn-up of irradiated fuel from
Dhruva were carried out.

Thefission products, U, Puand Nd
were separated using ion exchange
method and were analysed by thermal
ionisation mass spectrometer. Using
atom ratio dataaswell astheisotopic
composition of U, Pu& Nd, the burn-
up of thetwo sampleswas cal cul ated.

The radioisotopes produced in
the research reactors, Dhruva,
CIRUS and Apsara at Trombay,
the nuclear power plants and the
cyclotron at Kolkata find wide
applicationsin the fields of
agriculture and food, medicine
and healthcare, industry and
research.

Theradioisotopes are processed
and supplied by BRIT to medical
usersacrossthe country. These
productsinclude
radiopharmaceuticals,
brachytherapy wires, radioimmu-
noassay kits, radiography cam-
era and others. Services such as
radiation processing, arealso
provided by BRIT.

Theradioisotopesareusedin
theradiodiagnosisand

therapy at the Radiation Medi-
cine Centre (RMC) of BARC,
whichisaregional referral centre
of the World Health Organisation
for South East Asia.



| sotope Processing

During the report period, 72 TBq
(1.95 kilo Curies) of activity was
processed of which ®*Mo and 3!
constituted a major fraction and
several other radionuclideswere also
regularly processed. These were
supplied through BRIT to nuclear
medicine centresand directly to other
users. About 2000 consignments
were supplied during thisperiod. Few
batches of %] of required quality,
could be produced indigenously by
neutron irradiation of natural xenon
samples in Dhruva reactor. This
operation will saveforeign exchange
and enable large scale use of | in
radiometric assays, lexigraphy
sources, brachytherapy sources for
occular and prostrate cancers etc..

Nuclear Agriculture

The share of Trombay groundnut
varieties in national breeder seed
indent is 28% and that of blackgram
(Urid) is 40%. BARC organised
multiplication and supplied 200 quintals
of breeder seed to the Seed Corp-
orations and Department of Agri-
culture, Government of Maharashtra.
A new groundnut variety TG-37A was
identified for release by the Varietal
I dentification Committee (ICAR) for
Kharif season in Zone-1 (Rajastan,
Punjab, Haryana and Uttar Pradesh),

Groundnut variety TG-26 that was
successfully grown at Leh

and for Rabi and summer season in
zone |V (Eastern and North-Eastern)
hill states. A large seeded groundnut
variety TKG-19A was found
promising for North Eastern hill states
where acidic soilsare prevalent. Two
Trombay groundnut varietiesTAG-24
and TG-26 were grown at Leh at an
atitude of 3505 meters, with the
collaboration of National Research
Centre for Groundnut, Junagadh and
Defence Research and Development
Organisation, New Delhi. Trombay
groundnut variety TG-26 gave
11.4tonnes/ha yield under irrigated
summer cultivation in a farm in
Parbhani district of Maharashtra
state.

Food Processing

A process for producing shelf-
stable and microbiologically safe
natural casingsfor sausagesand other
meat products was developed using
gamma radiation. The processed
products were undergoing eval uation
at Defence Food Research
Laboratory (DFRL) for their
suitability for consumption. Studies
also continued to develop new prod-
ucts such asready-to-eat meals. Stor-
ageand microbiological quality of dry
fish could be significantly improved
after packaging and processing by
radiation. Single florets of Jasmine,
Chrysanthemum and Mari-Gold could
be stored longer under refrigeration
using acombination of gammaradia-
tionand MAP treatment. Sprouts, cut-
fruits and vegetables could be
hygienized using gamma radiation
without affecting their acceptability.
The ripening of fruits was extended
and physiologica weight lossreduced
by wrapping fruits in cling films or
wax paper before irradiation. Proc-
ess for development of products like
syrup, mineral pack and powder from
chicku was standardized.

No changes in the relative distri-
bution of fatty acidswasnotedin fenu-
greek seeds subjected to a radiation
dose of 10 kGy despite the presence
of highly unsaturated fatty acids. No
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gualitative changes in the pigment
distribution were noted in the non-
irradiated and irradiated chilli powder.
A new rapid method was devel-
oped for the detection of gammairra-
diated nutmeg based on theformation
of acompound with characteristic blue
fluorescence during radiation process-
ing. Volatile aroma constituents of
monsooned and hon-monsooned green
coffee beanswere isolated and quan-
tified. Extract of a common spice
agjown was found to inactivate afla-
toxinin solution and a protein froma
Bacillus species was found to inhibit
the growth of aflatoxin producing
fungi. A new biomatrix for removal
of color from sugar was developed.
The programmed cell death (PCD)
reported in Xanthomonas campestris
pv. glycines could be arrested by
glucose, CAMP, and Zn due to
catabolite linked repression of PCD.
The work on isolation of novel
radiation resistant organisms contin-
ued. Proteolytic enzymes of a tiny
shrimp, Jawla, were studied in detail
for their substrate specificity that was
found to vary with the species.
Radiation processed samples of
mung, cowpea and chickpea showed
better purification and higher yields of
alpha glactosidase. Legumes, horse
gram, mung, and chickpea were
analyzed for their free radical
scavenging and antioxidant potential.

KRUSHAK (Krushi Utpadan
Sanrakshan Kendra) at Lasalgaon, a
technology demonstration unit for low
dose applications for preservation of
agricultural commodities, became
operational in July 2003. Thefacility
was |loaded with 30 kCi of cobalt-60.
Commodities such as onion, resins,
pulses, rawa and turmeric were
processed.

Use of DC accelerator for radia-
tion processing

A 750 kV, 20 kW DC electron
accelerator designed and built at
CAT, is currently being used to
develop various processesrelating to



Pulp sheet irradiation

Curing of coating on wood

radiation processing of materials and
food items. The beam from this
electron accelerator provides an
irradiation span 1.2 meter wide and
(at 400 keV) can penetrate 2 mm deep
inunit density material. Thesystemis
operating at 2.5 kW power level, as
permitted by the Atomic Energy
Regulatory Board. The processes so
far developed include surface
irradiation of potatoes to prevent
sprouting, disinfestations of seeds,
de-polymerisation of paper pulp
sheets, curing of coatings on wood
and paintsfor value addition.

Impact Analysis of BRIT’S ingtall
& operatetypelrradiator’sTrans
portation Cask: BRIT has designed
an Install and Operate Type Irradiator

9m Free Drop Test Analysis of BRIT's
Install & Operate Type Irradiator Cask

Surface irradiation of potatoes

for radiation processing of variousfood
productsin batch mode. Thisirradiator
incorporates a source container that
along with its outer enclosureis used
as the transportation cask. Impact
analysisof thetransportation cask was
carried out.

Health

Medical & Biological Products
Programme

Radiophar maceuticals

10,600 consignments of ready-to-
use radiopharmaceutical products,
containing 332 curiesof 1-131, around
2,000 consignments containing 420
curiesof M0-99, 225 consignments of
131 MIBG injections, 155 consign-

ments of Sodium %P — orthophos-
phate for injection, 46 consignments
of 1¥Sm EDTMP aong with 41430
vials of cold kits for preparation of
Tc-99m labeled radiopharma-
ceuticals, were supplied to nuclear
medicine centres. In addition,
accessories for Tc-99m extraction
were also supplied as and when
needed by the nuclear medicine
centres.

The Regional Centre for
Radiopharmaceuticals (RCRs) in
Bangalore and Delhi processed the
ready-to-useTc-99m radiopharma-
ceuticals for use in the host nuclear
medicine centres apart from supply-
ing the above product to afew other
hospita sintheregion. The Bangalore
centre provided RIA services for
local hospitals by carrying out 4,350
investigations, and irradiated 3,600
bagsof blood usingthe BRIT supplied
Blood Irradiator Bl 2000. The T3 &
T4 Magnetic kits produced and sup-
plied by BRIT were suitably modified
before being put into routine use. The
Delhi centre, in addition to offering
facilitation services to the customer
institutions in Delhi and for market
promotion of BRIT products, pro-
vided animpetusto new technol ogies
such asradiation processing of blood.

The BRIT’s Blood Irradiator
installed and commissioned at the
Institute of Nuclear Medicine and
Applied Sciences (INMAS), Delhi,
was used for live demonstration.

Radiopharmaceuticals Laboratory at Vashi, Navi Mumbai
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Immunoassay (RIA)kits

RIA/IRMA kits of different hor-
mones (insulin, T3, T4, TSH, LH,
HCG and prolactin) totaling about
10,000, were prepared and supplied to
over 300 immunoassay and diagnos-
tic laboratories in India. These
included the recently devel oped mag-
netic particle based T3 and T4 kits.
Trial batches of free T4 RIA based
on antibody coated tubes were under
preparation and evaluation. Thework
onthedevelopment of IRMA of HCG
and production of monoclonal antibody
for TSH was also under progress.
RIA centreof BRIT at Dibrugarh and
RCR, Bangalore routinely conducted
immunoassay studies.

Radioimmunoassay Laboratory at
Vashi, Navi Mumbai

L abelled Compounds

Variousorganic and inorganic com-
poundswere synthesi zed and supplied
to research institutions/universities
involvedindiverseinvestigationsinthe
fieldsof biology, agriculture, medicine
and chemistry.

Over 200 consignments of regu-
lar products labeled with H, **C and
%S radioactivity were supplied to
various research institutes. Around
50 cold kitsand 14 oligonucleotides
were custom-synthesized and supplied
for research in molecular biology and
dliedfields.

4C — urea was synthesized
employinganovel, smpleand efficient
method reported for the preparation
of 1C urea. Procedures for the
synthesisof 4C chloramphenicol, 4C-
2-deoxy glucose, ¥*C-acetylcoenzyme
were standardized. R&D work was
successfully carried out for the

custom-synthesis of two new labeled
compoundsviz. ring (U-*C) dimethyl
isosorbide and potassium 32P-

phosphonate. The labeled
agrochemical's and luminous sources
production laboratory, Trombay, relo-
cated at BRIT, Vashi Complex, con-
tinued to produce and supply luminous
sources, tritium-titanium suspensions
etc.. Eight consignmentsof tritium gas
filled self-luminouslight sourcesand
10 consignments of tritium titanium
suspension were prepared and sup-
plied to user ingtitutions.

JONAKI Laboratory
Phosphorus 32, 33 (*2P, *P)
labeled nucleotides supplied by BRIT
were extensively used in biotechnol-
ogy and genetic engineering research.
Around 2,000 consignmentsof *2Pand
3P products were prepared and sup-
plied to various user institutions. R &
D work for the isolation and charac-
terization of commercially unavailable
excellent quality enzymesrequired for
the above production was continued.

Jonaki
Laboratory Ml
at
Hyderabad

Labelled
Compounds
Laboratory at
Vashi, Navi
Mumbai

Further developmental work on
preparation of non-radioactive (cold)
fluorescent kits for DNA/RNA
detection & quantitation was also
continued.

Teletherapy Machine

First indigenous Teletherapy
Machine for cancer treatment was
developed at BARC and installed at
ACTREC, Navi Mumbai. The
machine was undergoing commission-
ing. It is a state-of-the-art machine,
which incorporates world class
features. The cost of indigenous
machine is significantly less than
imported machine of similar capacity.
With this development, smaller
hospitals in rural areas can afford
teletherapy machines for cancer
treatment.

Sealed Sources & RAPPCOF
(SS&R)

Cobalt-60 source pencils of activ-
ity 547 kCi werefabricated for indus-
trial irradiatorswithin the country and




Cobalt Machine developed at BARC. The machine is being installed at ACTREC,

Navi Mumbai

for export. 16 nos. of teletherapy
sources Cobalt-60 and 75 source pen-
cilsfor blood irradiators and gamma
chamber units, were fabricated for
supply to cancer hospitals, research
institutions and universities in the
country. More than 650 Ir-192 radi-
ography sources of total activity of
about 24 kCi werefabricated and sup-
plied for use in non-destructive test-
ing (NDT). 70 metres Ir-192-Pt medi-
cal wire were prepared and supplied
for use in interstitial cancer therapy.
About 100 nos. of custom made
cobalt-60, Cs-137, Tm-170 and Sc-46
sources were fabricated and supplied
for use in radiography, nucleonic
gauges etc. during the year.

About 600 kCi of Cobalt-60 activ-
ity was processed at RAPPCOF,
Kota and transported to Mumbai for
source fabrication. With thisthe total
activity processed at RAPPCOF so
far crossed 5 million Curies. Cages
for storing sub-assembliesin the pool
were designed and fabricated. Safe
disposal of radioactive waste material
lying in pool was carried out.
Generation of active waste was
reduced by 50% through proper plan-
ning. Collective dosefor operation at
RAPPCOF touched anew low at 4.63
mSv and maximum individual dosefor

the year was also brought down to
0.70 mSv.

At BARC, Laboratory reference
sourcesfor beta, X-ray & low energy
gamma rays were prepared. A total
of 360 consignments of laboratory
reference sources were supplied
through BRIT to different usersinthe
country during thisperiod.

I ndigenous technology to prepare
125] solid sources, (0.5mmdia.” 3mml)
named “BARC 1% Ocu-Prosta
Seeds’ was developed and the first
clinical trial wascarried out at Sankara
Nethralaya, Chennai on a four year
old child suffering from retinoblas-
toma. A novel method of preparation
of ¥¥Cs sealed sources each of ~1.48
GBg (40 mCi) was devel oped.

Studies of *mTc labeled molecules
as diagnostic radiopharmaceuticals
continued. ®*MTc-Hydroxyapatitewas

RAPPCOF Facility, Kota, Rajasthan
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prepared in quantitative yields and
studied as lung imaging agent.
Labeling studies with a number of
ligands made progress.

In the area of therapeutic
radiopharmaceuticals, a number of
biomolecules were radiolabeled and
their biodistribution studiesin labora-
tory animals progressed. Somecyclic
phosphonates of ’Lu and *3Sm
showed excellent bone accumulation
indicating potential for use as bone
pain paliation agent. Clinical studies
of ¥%%Ho labeled Hydroxy Apatite
(HA) radiosynovectomy agent contin-
ued in collaboration with Radiation
Medicine Centre (RMC), Mumbai; SG
Post Graduate I nstitute, L ucknow and
Eco X-Ray, Kolkata.

As a part of IAEA-CRP work,
enzymeimmunoassay systems (direct
and indirect) were developed for
measurement of the most potent food
toxin, Aflatoxin B,, using indigenous
reagent.

Commitment of supplying
polyclonal antisera to thyroid hor-
monesT,and T, to BRIT for produc-
tion of RIA kitswasfulfilled.

Medical cyclotron centre: FDG was
produced regularly at the cyclotron
facility. Over 1,000 patient doseswere
supplied to RMC and P.D.Hinduja
Hospital. Approximately 10,000 thy-
roid function testswere performed by
IRMA and radio-assay. Severa pro-
grammes such as the devel opment of
antileukemic agent, antibody chip etc.
werein progress. A serodiagnostic kit
to measure antibody response to
tuberculosis infection was ready for
technology transfer. Routine diagnos-
tic nuclear medicine procedureswere
carried out at Nuclear Medicine Cen-
tre at the Bombay Veterinary college,
set up in 2003 under BRNS project.

Radiation Medicine Centre
During the report period, a large
number of patients attended RMC for
diagnosisand therapy of their ailments.
More than 7,500 patients were



diagnosed and advised during theyear.
In addition to this, 963 FDG PET
scans were carried out. Thyroid
patients requiring radioactive iodine
therapy, and those suffering from thy-
roid cancer, neurobl astoma and med-
ullary carcinoma were treated. The
synovitis patients were treated with
186Ho-HA.

At RMC, medical imaging and
other in-vivo studieswere conducted.
Radio pharmacy Services handled
1,776 GBq of ®*Mo, and over 4,400
GBg of Na*" TcO, was extracted for
the preparation of various
radiopharmaceuticals. A total of
32 GBq ¥ was also handled for
labelling of MIBG. The out patient
department registered over 5,450
new cases and over 10,700 other
cases for various investigations and
treatment.

Cyclotron for producing positron-
emitter tracerswas installed at RMC
and the project was commissioned.

Work on the following projects
continued.

e Radiosynoviorthesis of the Knee
Joint- %¢Ho-HA

® Thyroid uptake studieswith ®*"TcO,
using gamma camera bone scan
findings in patients with adenocarci-
noma of prostate,

@ Fluoro-2-Deoxy-D-Glucose (FDG)
PET,

e Liposomes as a Targeted Drug
Delivary Vehicle, and

o Tc-fluoroquinolone derivatives:
Comparative studies in an animal
model of infection.

Regional Radiation Medicine
Centre, Kolkata

In-vivo nuclear imaging was
regularly carried out, mostly on the
Upgraded SPX-4 Gamma Camera.
Routine scinti-scansincluded skel etal
(including 3-phase), thyroid, renal
dynamic, liver, hepatobiliary, etc.. Cer-
tain more sophisticated studies such
asBrain SPECT and Cardiac MUGA
were performed occasionally and
newer scanswereintroduced. Around
1500 patients underwent imaging stud-

ies and around 2500 patients under-
went hormone estimations this year.
Theexisting facilities of theradio-
immunoassay laboratory were aug-
mented. An lodine -131 therapy unit
for cancer thyroid patients will be
opened at the RRMC in near future.

Gamma Radiation Processing

ISOMED continued to offer
gammasterilization servicesto nearly
1600 customers spread all over the
country. About 15,000 cubic meters
of different types of products were
sterilized during the year. The plant
availability factor and plant utilization
factors were maintained at 85% and
80% percent respectively. To meet the
ever increasing demand for gamma
sterilization, Cobalt-60 source strength
enhancement by additional 30% (220-
250kCi) was scheduled and
undertaken shortly.

Radiation stability testing of mate-
rials and equipment was carried out
at ISOMED for various DAE unitsto
assesstheir suitability for usein vari-
ous nuclear installations.

Ceric-cerous sulphate dosimeters
for routine dosimetry and dose
mapping studies and biological
indicators using Bacillus pumilus
sporesfor microbiological monitoring
were produced at ISOMED. These
products were also supplied to other
irradiation facilities in the country.
| SOMED al so provided the manpower
trainingto organizationswho areinthe
process of setting up new radiation

processing facilitiesin the country.

A new Gamma Chamber, GC-
5000 wasinstalled and commissioned
at ISOMED to facilitate radiation
sterilization feasibility studies and
devel opmental work.

Local Safety Committee meetings
were held periodically to discuss,
review and improvetheradiation and
operational safety statusof the plant.

Expert services for plant
commissioning dosimetry at SARC,
Delhi and RAVI, Jodhpur, were
extended by BRIT subsequent to the
Cobalt-60 source enhancement pro-
gramme carried out in the respective
ingtitutions.

Radiation Processing Plant

The plant at Vashi, continued to
offer itsradiation processing services
to about 42 customers (as against 34
during the previousyear) fromall over
the country. To meet the increasing
demand for radiation processing, the
source strength was augmented and
the total activity of the plant was
increased to 306 kCi. Subsequent to
the plant commissioning dosimetry in
conjunction with inter-comparison
dosimetry studies carried out by the
Task Group appointed by AERB, the
plant was re-commissioned for regular
commercial operations.

After source strength
augmentation, the processing rate
increasedto 9MT per day for 10 kGy
dose. The plant availability and load
availability factors were around 85%

ISOMED
Plant at
Trombay;,
Mumbai
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Radiation Processing Plant at Vashi, Navi Mumbai

and 73% respectively. It is expected
that about 1400 MT of spices and
other products will be processed.

Radiation Technology Equipment:
Blood Irradiator Bl 2000:

BRIT manufacturesvariousradia-
tion technol ogy equipment that include
Blood Irradiator, Gamma Chambers
and Radiography Cameras. During
the period of report 4 nos of Blood
Irradiator units manufactured at BRIT
wereloaded with Cobalt-60 source of
about 800Ci each and tested for
proper operation. Three units were
installed and commissioned at
Ahmedabad, Jaipur and New Delhi.
Thefourth unit will be supplied shortly.

One Gamma Chamber (GC) 5000
unit loaded with Cobalt-60 source of

13,000 curieswasinstalled and com-
missioned at ISOMED Plant. Another
unit was loaded with Cobalt-60 source
of about 13,000 curies and tested for
operation. This unit will be installed
and commissioned at Jabalpur,
Madhya Pradesh.

GammaChamber 1,200 unit, isan
economical irradiator unit more suit-
able for use in universities and
research centres. The first such unit
was fabricated, and successfully
installed at Tata Memorial Hospital,
Mumbai.

Two units of GC 900 were refur-
bished and tested for operation, and
installed at Lucknow and Bangalore.

Ten new ROLI-1 radiography
cameras each loaded with about 30
Ci Iridium-192, were supplied to

Blood Irradiator (Bl 2000)

Gamma Chamber (GC 5000 )
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industrial institutionsfor NDT appli-
cations. About 210 ROLI-1 cameras
were serviced and tested for opera-
tion. Another lot of 26 new ROLI-1
radiography cameraswasin advanced
stages of fabrication.

Engineering Design, Quality Assur-

ance & Marketing (EQM)
Progress was made in the setting

up of Radiation Processing Plantsin

ROLI-1 radiography camera

private sector. M/s Organic Green
FoodsLtd, Kolkatawhich hasentered
into MoU with BRIT for the purpose
of setting up of a plant at Kolkata,
obtained AERB’sapproval. Theplant
is in advanced stage of completion.
Theplant being set up by M/sVardaan
Agrotech Pvt Ltd, Kundli, Haryanais
expected to be commissioned during
2004. During this year, two more
private agencies have signed MoUs
with BRIT.

This new design of batch type
captiveradiation processing plant can
beintegrated into the production line
and would proveto bevery useful for
small agencies for the radiation
processing of products such as
marine frozen, chicken, mutton etc..

The conceptual design, radiation
dose uniformity and shielding design
caculationsof asimpleand new blood
irradiator for the processing of one
blood bag at atime was completed.
This economical unit is expected to
be very much useful for small users
with low regquirement of throughput.
Another design of a 12 position
radiography source changer for a
maximum activity of 400 Ci Ir-192
using tungsten and lead asthe shielding
material was completed. Action was



initiated for the fabrication of 2 units.
Thiswill facilitate convenient changing
of sources of gamma radiography
exposure devices at site by the
radiography agencies.

Augmentation of Caobalt handling
Facility at RAPPCOF (ACHF),
Kota

This project envisages to process
upto 2.5 Megacuries of Coablt-60 per
year and to fabricate sealed sources
of 1 MCi per year for usein Irradia
tion Plants.

Civil workswas already started at
site by NPCIL and foundation work
was nearing completion.

Design, Development of Radiation
Equipment and Test Facility

The construction, operation and
maintenance of the facility will be
entrusted to ARAI, Pune after enter-
ingintoaMoU. Thecompletedesign
& plan layout of thetest facility were
finalized and draft of theMoU wasin
the final stages of completion

Tc-99m Column Generator
Production Facility (TcGPF)

Design and devel opment of in-cell
equipment for Zirconium molybdate
radioactive gel processing in
collaboration with BARC and
fabrication and alignment in assigned
position was completed. Structural
member to support shielding was
erected. Construction of lead shield-
ing around the box progressed.
Installation of in-cell apparatus and
automation systemsinside thetong box
was completed. Commissioning and
testing were in progress.

Augmentation of Radiological
Laboratories at RLG, BARC

As a first phase of physical
completion, 1-131 production plant
with 150mm thick radiation shielding
wall and attached loading chamber,
electrically operated hoist, trolley etc.
were approaching completion as per
schedule. Next phase of construction

of 100 mm thick lead walled P-32,
Cr-51 isotope production plants is
expected to achieve 50% completion
during the year. The project is
expected to the completed by March
2005.

X Plan Projects of BRIT
Integrated Facility for Radiation
Technology (IFRT)

The facility will be used for
storage, handling, loading and
unloading of sealed sources required
for the repair/ servicing /
refurbishment of radiation technology
equipment such as gamma chamber,
blood irradiator etc.

Preliminary design of the various
systems of the Hot-Cell and IFRT
building were compl eted.

Revamping & Augmentation of
Infrastructural Facilities at Vashi

The project involves Revamping &
Augmentation of Infrastructural
Facilities of BRIT at Vashi and also
at project House to enhance infra-
structural support.

Thefinancia out lay of the project
was approved in November, 2003.
Civil drawingsof Administration and
Accounts office and QA/QC
Laboratory were prepared and raising
of indent for various Machinery &
Equipment items were compl eted.

CANCER DIAGNOSTIC &
TREATMENT SERVICES
TheTataMemorial Centre (TMC)
that isengagedin diagnosis, treatment,
education and research in cancer as
well asin training and education to
providethe highest standard of patient
care. It comprises Tata Memorial
Hospital (TMH) and the Advanced
Centre for Treatment, Research and
Education in Cancer (ACTREC). It
isagrant-in-aid ingtitution under the
administrative control of DAE.
ACTREC situated at Khargar, Navi
Mumbai has two wings —the Cancer
Research Institute (CRI) relocated
from Parel and the Clinical Research
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Centre (CRC). Following were the
major activities and achievements of
the TMC:

Tata Memorial Hospital

48 beds were added to the TMH
that resulted in reduction of waiting
time of patientsfor admission.

Bio-Chemistry Laboratory and
Microbiology Lab wererenovated and
commissioned. A fully air-conditioned
Private OPD was commissioned. A
linear accelerator and C.T. simulator
were installed and commissioned at
CRI.

During the year, over 20,800 new
cases were registered at TMH and
about 13,500 referral cards were
issued for investigations. The activi-
ties of the hospital relating to patient
services are given in the Table|.

Pelvic Prosthesis for Osteosar-
comainvolving the hip joint donefor
thefirsttimeat TMH, wasdesigned
and fabricated indigenously at a cost
of Rs.60,000/- as against the cost of
Rs.30 lakhs for imported prosthesis.
Massive allografts were used for the
first timeinthe country for high grade
malignant tumors, which were proc-
essed in-house at a cost of Rs.4,000/
- as against the cost of Rs.1 lakh for
theimported allograft.

Allograft combined with a
vascularised fibula was done for the
first time at TMH to reconstruct a
20 cm diaphyseal femoral defect. A
vascularised fibula was used for the
first time at TMH to reconstruct the
proximal femur in a7 year old child
after excision for Ewings sarcoma.

Irradiated amnion from the TMH Tissue
Bank being used in a patient with burns



Table 1 : Activities of the hospital and patient services

Lab. investigations/Clinical activities 2002-2003 2003-2004

Dept. of Surgery

Radiotherapy & Medical Physics
Dept. of Medical Oncology

Dept. of Anaesthesiology
Pathologica Investigations
Hemato-Oncology Lab
Microbiologica Investigations
Radiological Investigations
Transfusion Medicine

Dept. of Preventive Oncology
No. of new cases registered
Division of General Medicine

Endoscopic procedures
Rehabilitation Services
Stoma Care

Palliative Care

Speech Therapy

Tissue Bank
Allografts produced
Dental Prosthetic Services

Dept. of Digestive Diseases & Clin. Nutrition

29100 35823
15380 20383
30 15
8,677 9,166
794,712 7,98,115
154,224 1,65,060
22,010 24,893
74,207 72,140
75,913 186,433
4,087 3,843
62,012 36,226
3,700 3,500
6,861 8,213
2,064 2953
1421 1,558
581 1133
338 910
9955 10052

Radiotherapy remained an
essential modality in the multi-
disciplinary treatment of cancer in
nearly 60% of all cancers.

Clinical research activities and
patient service were pursued for
haematological and solid tumour

molecular

malignancies. New cytogeneticsand
genetic tests were

introduced.

Since 1983, 229 BM Ts have been
carried out at TMH. In 2003, TMH
introduced haploidentical transplant
for thefirst timein India

Bio Chemistry Laboratory set up at Tata Memorial Centre.
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In the clinics ALL remained pre-
dominant with 35% of all paediatric
cancers. By 2003, 1212 patients
enrolledinthe M CP-841 protocol con-
tributed significantly to better under-
standing of this disease.

Hematopoietic Stem Cell Trans-
plantswere carried out in 30 patients
with good success. The Lymphoma
Working Group continued with numer-
ousprotocolsin Hodgkins Diseaseand
Non-Hodgkins Lymphomas.

Childhood cancer survivors were
given the appropriate supportive care
in the After Completion Therapy
(ACT) Clinic.

Various diagnostic imaging serv-
iceswere provided and picture archi-
val and communication system
(PACS) was introduced.

TMH offered services to patients
with digestive cancers, pre-cancerous
diseases, endoscopic interventions,
chemotherapy and nutritional support.
In addition to the routine procedures,
advanced therapeutic procedures
were routinely undertaken. Compli-
cated procedures like double stent
placement and enteral stent place-
ment were done.

TMH took up a broad base trans-
lational research programme under
which in-depth research in tumour cell
and molecular biology were pursued
to devel op new therapeutic molecules
for targeted therapy in cancers. Com-
prehensive studies were to identify
novel genes that show promise as
diagnostic markers. Research was
also carried out into the mechanisms
of induction of chromosomal
instability. TMH has established the
first Phage Display Laboratory inIndia
to deliver recombinant immunotoxin
derivatives for targeted therapy in
cancer. A novel strategy was
developed for the production of fusion
scFv derivatives for breast tumour
imaging. Radiation resistance is
another important area studied at
TMH.

The Tata Memorial Centre-Rural
Outreach Programme (TMCROP)
was inaugurated on August 17, 2003



at BKL Walawakar Hospital, Dervan
village, Chiplun Tauk.

The Clinical Research Secretariat
(CRS) offered accessto world litera-
ture, clinical research inputs and sta-
tistical assistance for observational
studiesand trials. DAE supported the
commissioning of the DAE Clinical
Tria Centre in February 2003 to con-
duct multi-institutional studies of
national importance.

Crucia support was provided for
the hospital encompassing various
on-line computer operated services.

Nuclear Desalination of Water

As a part of its programme to
improve the quality of life of poor
population by systematic induction of
nuclear energy, BARC was engaged
in R&D activities on desdination.

BARC developed desalination
technologies by systematic induction
of nuclear technology.

In Nuclear Desdlination Demon-
stration Project (NDDP) at
Ka pakkam, one stream of 1800 m*/d
Reverse Osmosis section continued its
operation on regular basis, producing
potable water from sea water. The
4500 m?/d Multi-Stage Flash section,
which is totally indigenous for
producing ultra pure water (<10 ppm)
from sea water, was under
congtruction. A 30m®/d desalination
unit based on low temperature
evaporation process, was integrated
with CIRUS to demonsrate

Sea Water RO plant of Nuclear
Desalination Demonstration Project
(NDDP) at Kal pakkam

desalination using waste heat from
the research reactor.

A 30 mf/d RO plant, adequate to
provide drinking water to 1500 — 2000
people, was set up and commissioned
in Satlana village of Jodhpur district
(Rajasthan) for producing drinking

Low Temperature Evaporation Plant at
CIRUS

water from bore well brackish water
source.

RO plant at Satlana village
Domestic water purifier

Thetechnology for on-line domes-
tic water purifier based on ultrafiltra-
tion (UF) polysulfone membrane was
developed. The filter produces
40 litres of pure and safe drinking
water in aday.

Therma desalination technologies
for high purity low conductivity water
from highly saline water, Low
Temperature Evaporation (LTE) Plant
with reduced cooling water require-
ment and chemica pre-treatment of
feed water, Multi-Effect Distillation

Vapour Compression (MED-VC) for
the production of high quality water
from sea water using second
generation desalination technology,
development of compact Centrifugal
Reverse Osmosis (CRO) unit with
high energy efficiency and lessmain-
tenance requirement etc. are some of
the new programmes undertaken.
R&D work on advanced membrane
development progressed for effluent
treatment, water reuse and various
industrial applications. The develop-
ment of continuous Thin Film Com-
posite (TFC) Membrane Casting
Assembly was taken up.

The major investigations carried
out using isotope hydrology, included
Groundwater recharge and aquifer
interconnection studies in Kolar dis-
trict, Karnataka, Characterization of
groundwater in Kuttanad area, Kerala,
Evauation of artificia recharge meas-
ures in augmentation of the coastal
sedimentary aguifersof Thiruvadanai,
Tamil Nadu, Evaluation of hydrody-
namics and recharge conditions in
Barmer digtrict, Rgjasthan, Estimation
of sedimen-tation rate at Sastha-
mkotta lake in Keraa, Investigation
of the effect of hydro-meteorological
conditions on sediment transport at
Hughli Estuary, Kolkata.

Industrial Applications of Radia-
tion Technology

A number of gamma scanning
investigations for different columns,

RO Plant at Satlana village, Jodhpur district, Rajasthan.
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