DAEBRIT Annual Report 2012016

Board of Radiation and Isotope Technology
Descriptive Part

The application of radioisotopes in healthcare, industry, agriculture and research is one of the
most wide-spread peaceful uses of the nuclear sciences, next to nuclear power production. Realizing
the importance of the use of the radioisotopes for societal benefits and national development, the
Department of Atomic Energy has, over the years, built up adequate infrastructure facil ities for the
production and applications of radioisotopes which is in the form of Board of Radiation & Isotope
Technology (BRIT). After completing its silver jubilee last year (March, 2014), it continues its
endeavour towards providing its best services to mankind through meeting the demands of the users,
be it in the fields of nuclear medicine, healthcare or towards advanced technologies such as
engineering and radiation technology equipments for medical as well as industrial uses, radiation
processing sevices, isotope applications or radioanalytical services.

A. Products

l. Healthcare Products

The combined revenue from the supply of healthcare products and its services useful for /n-vivo and

/n-vitro investigations, labelled compounds and radiochemicds for varied research purposes, tritium

filed sources (TFS) for defence establishments and radioanalytical services provided by BRIT
amounted for a total of Rs. 25.45 Crores upto Dece mber 2015 .

(a) Radiopharmaceuticals Production (RPhP)

In-vivo radiopharmaceuticals are meant mainly for diagnostic and/or therapeutic purposes. Since they
are meant for /n-vivo use as pharmaceutical grade products, compliance to good manufacturing
practices (GMP) is mandatory.

U Regular, uninterrupted, production and supply of radiopharmaceuticals, all over India, was
continued. BRIT has developed new production processes and capabilities towards increasing
the production capacity and quality of products which has enabled RPhP to enhance
production frequency, production volumes and regularize the production of new products
introduced during previous years.

U Approximately 561Ci of Na™!l and over 22500 consignments is processed, formulated and
supplied to various nuclear medicine hospitals all over India in the form of solution and
capsules. These are used for diagnosis and therapy of thyroid disorders.

U Thyroid cancer treatment with large dose Na**!l capsules is one of the major challenges and
towards this; milestone production of 7Ci per batch of radioiodine could be
achieved. Denominations of 25mCi, 50mCi, 100mCi and 125mCicapsules are produced and
supplied for the thyroid cancer treatment.

U Approval for regular operation of NEW 131 capsules production facility hot cells
for 10Ci batch of radioiodine, have been granted by AERB.
U  The revenue generated from the sale of Na 131 based radiopharmaceuticals alone

is of the tune of Rs. 8.4 Crores upto 3 1° December , 2015.



131 | Sodium lodide therapeutic capsule production facility at RPL, BRIT

As regular production, about 2500 consignments containing nearly 26.5Ci of ready-to-use
radiopharmaceuticals of **!I-mIBG, **P, **Sm and *"’Lu in the injectable form were supplied

to various nuclear medicine hospitals all over India. **'I-mIBG (both, diagnostic and

therapeutic) is used for neuroendocrine cancers while '**Sm-EDTMP and *"'Lu-EDTMP
Injections are used for bone pain palliation. Sale of all other therapeutic radiopharmaceuticals

has resulted in the revenue collection of more than Rs. 30 Lakhs upto December 2015.

Total number of therapeutic treatments based on supplies is estimated to be more
than 40000 patients. This includes therapeutic doses of Na 31| for the treatment of
thyroid cancer and hyperthyroidism.

During the vyear 2015, more than 75000 cold kits for formulation of *™Tc
radiopharmaceuticals (15 Products; BRIT CodeTCK) is processed, lyophilized and supplied to
various nuclear medicine hospitals all over India generating the revenue of Rs. 4.5 Crores.

TCK Cold Kits Production  Facility
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Nearly 250Ci of **Mo, in form of Sodium Molybdate solution, for solvent extraction generator,
has been supplied. Approximately 378Ci of **Mo in the form of Sodium Molybdate is
processed and suppliedin form of **Mo-**"Tc Gel Generator (46 generators) and 400 Ci of
“Mo (1200 generators) alumina column generator (COLTECH) whereby BRIT could earn
revenue of Rs. 4.05 Crores .

More than 2,28,245 /n-vivo diagnostic investigations are estimated to have been
carried out this year with varied diagnostic radiopharmaceuticals, the major one
being, %™ Tc based cold kits and ~ **Mo-%" Tc generator systems.

ACOLTECHO generator Production facility



U Approval f or regular operation of NEW  **Mo-""Tc column generator (COLTECH)
production facility hot cells for 10Ci batch, have been granted by AERB.

U A total number of about 4000 radioimmunoassay (RIA) and immunoradiometric assay (IRMA)
kits to serve about 3,57,700 /n-vitro investigations were supplied to various hospitals,
research centres and immunoassay laboratories throughout India. The revenue earned by
BRIT from the sale of RIA and IRMA Kkits for the year 2015 is about Rs. 0.7 1 Crores .

Indigenously fabricated module for preparing sterile, injection grade [F -18] NaF

U The Medical Cyclotron Facility (MCF), Parel, located in the basement of Tata Memorial
Annexe Buildng, continued supplying about 133 consignments of PET radiopharmaceuticals
such as ®F- FDG, ®FFLT, ®F-NaF and *®F FMISO to various hospitals in and around Mumbai
accounting for nearly 240Ci of radioactivity and generating the revenue of Rs. 3.75 Crores
during the year 2015-16 upto December 2015. Approx. 14444 patients benefitted with
PET investigations in the reported year.

(b) Quality Control Testing and Quality Assurance  of
Radiopharmaceuticals(Allied Servicesto RPhP

Quality Control group is responsible for the analyses of various ready-to-use radiopharmaceuticals,
radiochemicals, TCK cold kits, certifying the product and the timely release of QC reports. During the
year 2015, following are the QC reports:

U Routine sample analyses : Around 600 radiopharmaceutical samples were analysed and
certified by QC during this period. These samples are tested for their performance in
physicochemical analyses, sterility, tests, bacterial endotoxin tests and animal biodistribution
studies. Additionally several kits were evaluated for stability beyond the assigned shelf life.

0 Biological evaluation studies were performed for
Macro Albumin Aggregates (MAA) for lung scan and for newly launched kits such as *""Lu-
EDTMP and®*"Tc-TRODAT.

i Correlation studies are being carried out for ™ Tc-MIBI in collaboration with ACTREC with a
view to stop animal sacrificebi ndi ng to the three R&6s of ani mal

Quality Assurance (QA): During the reported period upto November 2015, b atch release was
provided for 75 batches of TCK products and 261 batches of ready-to-use radiopharmaceuticals by
Quality Assurance group to the production group for dispatch after scrutiny of production and QC
documents. As per GMP guidelines, batch documents for TCK kits are being compiled.
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(c) Labelled Compounds (LC)

U During 2015-16 upto December 2015, Labelled Compounds Programme of BRIT continued
the supply of more than 7900 sources of Tritium Filled Self-luminous sources of various sizes
and shapes for defence establishments along with the custom synthesis & supply of a variety
of C, *H and **S-labelled products. The revenue earned was about Rs. 80 Lakhs. It is
estimated to supply about 25000 nos. of additional TFS sources by March 2016.

View of Renovated Labelled Compounds TFS sources of various sizes & shapes
Laboratory at BRIT, Vashi Complex

I. Engineering Products

The various engineering products offered by BRIT included the supply of more than 1183 kCi of
radioactivity in various forms and for varied uses. The combined revenue for the engineering products
and radiation processing services is estimated close toRs. 26.3 Crores upt o December 201 5.

(a) SealedRadiation Sources:

U Co-60 Teletherapy Sources for Cancer Hospitals: Eleven °°Co-teletherapy sources with
total activity of about 98.3 kCi in the range of 138 and 167 RMM were supplied to various
cancer hospitals in India. Twelve decayed sources were unloaded from the teletherapy units
and stored for fabrication of irradiator source. These sources were fabricated at RAPPCOF,
Kota using Co-60 produced indigenously in nuclear power reactors. Total revenue generated
is Rs. 5.50 Crores upto December 2015

U Industrial Irradiator Sources: Sixty six irradiator sources with total activity of around
1066.5 kCi were supplied in seven consignments to various processing plants within the
country and also exported. The irradiators to which these sources are supplied are namely,
(a) KRUSHAK, Lasalgaoni 55.4kCi; (b) AlIPL, Vasai 1 248.477kCi; (c) NIPRO, Satara i
375kCi; (d) OEFL, Kolkatai 96.5kCi; () GAMPPL. Hyderabadi 100 kCi; (f) FIPLY, BARCI
45kCi; (g) INNOVA, Bengaluru i 146.135kCi. Total revenue earned from Co-60 Irradiator
sources during the year was approximately Rs. 8.1 1 Crores upto December, 2015 .

U A total of 700kCi of irradiator sources are planned to supply upto 31% March, 2016. These
are: MSAMB, Vashii 350kCi; Aligned Industry, Bhiwandi i 100KCi and Sri Lankai 250kCi.



19211 and *°Co Radiography sources : Nearly 869 radiography consignments of Ir-192 and
Co-60 with total activity of approx. 37.5 kCi were supplied to various radiography customers
in the country. The revenue earned from radiography source replenishment and other service
offered by BRIT during the year was approximately Rs. 6.78 Crores . It is planned to supply
five hundred and fifty more radiography sources up to March 2016.

Custom Made Sources (CMR) and Reference Sources : Custom Made Sourcesof Co-
60, Cs-137 and Sc -46 were supplied on request, for Nucleonic Gauges and other
calibration uses in 974 consignments upto December 2015. A total of 5.67Ci of radioactivity
was supplied for reference and custom made sources for revenue of Rs. 26.91 Lakhs.

Eighteen custom made ®°Co radiation sources with total activity of 1.656mCi were supplied till
November 2015. It is planned to supply thirty two more Co -60 sources with an activity of
3.2Ci up to March 2016. It is planned to supply forty custom made **’Cs radiation sources
with 4Ci activity up to 315 March 2016.

A contract is expected to be signed with Los Alamos National Laboratory (LANL), USA for
providing technical support on repatriation of decayed radioactive sources in India back to

USA The work involves collection of devices containing sources such as ***Am, **'Cs and
#2°Ra from 5 institutes, removal of sources from devices and repatriation to USA.

At RAPPKOFF, Kota, total activity of Ce60 which was processed during the year was about
63.52PBq (1717 KCi). Safe handling, transportation of adjuster rods from various reactors
were transported to RAPPKOFF, Kota for processing of Cobai60 and subsequently
transported for fabrication of sources at Mumbai and the necessary documentation of the
records were performed.

9Co Teletherapy sources (CTS) are prepared using indigenous pellets recovered after cutting
09 pellet capsules. This is the first time; we have successfully fabricated more than 200 RAM
CTS using indigenous ®°Co pellets. Machine and procedure for cutting of pellet capsules,
recovery of pellets and filling of pellets in inner CTS containers is developed at RAPPCOF,
Kota and duly endorsed by various regulatory committees of AERB.

Sealed source fabrication using tig
Welding inside hot cell Cobalt sub -assemblies in storage pool



(b)

(©)

Radiography and other Radiation Equipment Devices

Radiography Camera:  Supply of 81 new indigenous radiography camera model ROL}2 and
model ROLI3, and servicing and inspection of BRIT manufactured as well as imported ROLI
cameras were the highlights during the reported period. Apart from the above, production of
50 nos each of ROLF2 and ROLI-3 cameras was carried out. Total revenue from the sales of
radiography cameras and its services amounted to Rs. 3.03 Crores .

Gamma Chamber 5000:  Two units of GC 5000 were loaded with 14000Ci each of ®°Co and
transported to Indian Institute of Horticulture, Bengaluru and University of Bengaluru. These
Gamma Chambersare kept ready for despatch, waiting for site clearance. Decommissioning
of two units of GC 900, one at Inter University Accelerator, New Delhi and the other at

University of Pune was carried out during the reported period.

Blood Irradiator : One Blood Irradiator with total activity of 800Ci is supplied to Ruby
Hospital, Pune. Revenue generated with the supply of BI-2000 is Rs. 27 Lakhs .

Co-60 based radiography Multi Position Source Changer is

camera developed having designed and fabrication which can

capacity 120 Ci testing of have 11 radiography sources at a time.
camera is completed This has been tested for Type B(U)

package at Pune
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Enhanced security features are added Blast resistance test carried
to Laboratory Research Irradiator to out for Laboratory Research
ensure source security Irradiator at DRDO Chandigarh
B. Services

l. Consultancy and MoU for Radiation Processing Plants

0 MoU was signed with Avantee Mega Food Park Pvt. Ltd. for a setting up of Radiation
Processing Plant at Indore on July 14, 2015 for radiation processing of food and medical
products.

0 MoU was signed with Electro Magnetic Industries for a setting up of Ra diation Processing
Plant at Sinnaur, Distt. Vadodara, Gujarat on July 25, 2015 for radiation processing of food
and medical products.



i MoU signed with Apollo Agro Industries Ltd. for a setting up of Radiation Processing Plant at
Gujarat on October 20, 2015 for radiation processing of food and medical products.
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U Radiation Processing Plans for processing food and medical products by M/s Aligned
Industries Pvt. Ltd. at Dharuhera, Haryana and M/s Maharashtra State Agricultural Marketing
Board, Vashi, Navi Mumbaihave been commissioned during the year 2015-16.

U Total operational RPPs under MOU with BRIT are 14.

OPERATING RADIATION PROCESSING PLANTS
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(@)

(b)

Gamma Radiation Processing Services (GRPS)

Radiation Sterilization Plant for Medical Products (ISOMED):

ISOMED facility, engaged in contract gamma radiation processing services for terminal
sterilization of the medical products has processed 5120 Cubic mtrs of products earning a
revenue of Rs. 2.29 Crores . It is expected to generate a total revenue of Rs. 3.47 Crores
by the end of financial year 2015-2016.

FOAK (First of a Kind) - Integrated System Of Computer Aided Dosimetry (ISOCAD) which
has been an innovative endeavour for providing counterfeit proof, computerized dose
measurement system for the gamma irradiators, has been gaining wide popularity in the

country. ISOCAD has till now been successfully installed in six gamma irradiators and is
expected to be commissioned for four more irradiators by end of the current financial year.

Another Graphic User Interfaced innovative application, viz, ISODIMM
(Interactive Software of Drawing Interfaced Maintenance Management), has been designed,
tested and successfully commissioned at the facility for the Gam ma Irradiators. ISODIMM
facilitates computerized engineering drawing associated centralized database management
system for the System, Structure and Components of the facility.

Gamma Radiation Indicator Buttons were developed indigenously as an import substitute for
the qualitative indication of the low and medium range gamma radiation dose delivered to

the product s. These but tinolnred iwaodu | tde cphrnoov i odgei
gamma irradiators in the country.

Radiation Processing Pla nt, Vashi (RPP, Vashi)

Radiation Processing Plant, Vashihas provided gamma radiation processing services for
Spices, Ayurvedic raw material, healthcare products and pet feed etc. to 259 customers from
all over the country. Fourteen new customers for Spice, Ayurvedic raw material and pet feed
were registered with the facility during last 12 months.

During the current financial year, uptil December 2015, 2933 MT of spices and other products
were processed against the annual target of 4000 MT earning revenue generation of Rs.
2.67 Crore s against the annual target of Rs. 3.50 Crores. During next four months, facility is
expected to process approximately 1200 MT of various products realizing revenue of
approximately Rs. 1.20 Crore s.

Facility was received re-certification for 1ISO-9001:2008 (Quality Management Systems) for
three more years. Surveillance Audit for ISO-22000:2005 (Food Safety Management Systems)

cfaMa dseo

was carried out by certifying agency and found in full compliance with standar d 6 s

requirements.

Additional revenue from GRPS related products and services such as supply of dosimetersn
91 consignments, BRIT fetched revenue of Rs. 36.63 Lakhs .
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Spices for gamma irradiation

QA activities at RPP include the following:

f
f

Acquired NABL accreditationfor Dosimeter calibration Laboratory,RPP Vashi
Export of 2000 Nos. of Ceric-Cerous dosimetersto Atomic Energy Agency, Srilanka.

1 Lakh CericCerous dosimeters were supplied to various private irradiators for low, medium
and high absorbed dose measurement in radiation processed medical and food products.

Commissioning dosimetry was carried out at M/S Aligned Industries, Haryana for Medical and
Pet feed products.

Re-commissioning dosimetry was carried out for 4 plants namely M/S Gujarat Agro Industries

Corporation Ltd (GAICL), M/S Agrosurg Industries (India) Ltd.,Vasai, M/S Organic Green

Foods Pvt. Ltd.,Kolkata, M/S Gamma Agro Medical Processing Pvt Ltd , Telangana for
Gamma Radiation processing of food and medical products.

Dose rate certification of Cesium-137 based Blood Irradiator to be supplied to Jankalyan
Raktapedhi,Pune was carried out.
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[ll.  Isotope Application Services

Isotope Application Services Group of BRIT offered its valuable services to vaious industries. The
total revenue from the IAS services since April 2015 to December 2015 is amouriRsd 63.82

Lakhs.
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Radiotracer handling for gamma scanning

U BRIT in collaboration with BPCL Mahul, Mumbai, could troubleshoot Catalyst Cracking Unit
(CCU) by combining Gamma Scanning with®°Co and Radiotracer Technique. These services
could help them to identify the misbehaviour of cyclones in the reactor and also to study the
distribution of catalyst powder. Thus, IAS division of BRIT helped Bharat Petroleum
Corporation Limited (BPCL) immensely to plan the shutdown and take necessary @rrective
actions, saving several crores of rupees by minimising the downtime.

Refinery at Bathinda, Punjab

U Gamma scanning of stripper in Guru Gobind Singh Refinery at Bathinda was carried out to
study the cause of poor product quality . Gamma scanning also helped Hindustan Petroleum
Corporation Limited, Mumbai refinery to understand flow dynamics of hydrocarbons inside
extract tower of the column.
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