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MEDICAL AND INDUSTRIAL APPLICATIONS 
 

 
Background  
The radioisotopes are produced for various applications in the nuclear medicine (diagnostic, therapy, 
palliation of metastatic bone pain), industry (radiography of welds,...), agriculture (radiotracers, ...) and basic 
research. Due to the availability of high neutron fluxes (thermal neutron flux up to 1015 n/cm².s), the BR2 
reactor is considered as a major facility through its contribution for a continuous supply of products such 
99Mo (99mTc), 131I, 133Xe, 192Ir, 186Re, 153Sm, 90Y, 32P, 188W (188Re), 203Hg, 82Br, 41Ar, 125I, 177Lu, 89Sr, 60Co, 
169Yb, 147Nd, ... Neutron Transmutation Doped (NTD) silicon is produced for the semiconductor industry in 
the SIDONIE (Silicon Doping by Neutron Irradiation Experiment) facility, which is designed to continuously 
rotate and traverse the silicon through the neutron flux. These combined movements produce exceptional 
dopant homogeneity in batches of silicon measuring 4 and 5-inches in diameter by up to 750 mm in length.   
   
Objective  
To provide a reliable and qualitative supply of radioisotopes and NTD-silicon to the customers in accordance 
with a quality system that has been certified to the requirements of the "EN ISO 9001 : 2000". This new 
Quality System Certificate has been obtained in November 2003 for the "Production of radioisotopes for 
medical and industrial applications" and the "Production of Neutron Transmutation Doped (NTD) Silicon" in 
the BR2 reactor.  
 
Principal results 
 

Evolution of the Income from Radioisotopes and 
NTD-Silicon Production in the BR2 Reactor
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1. Since the restart of the BR2 reactor in 1997, after its refurbishment in 1995-1997, the income from the 

production of radioisotopes and NTD-silicon increased considerably as shown in the figure in relative 
units. 

2. The loading of an additional PRF irradiation device in the reactor in 2004 enhanced the position of BR2 
on the European market for the production of 99Mo (T1/2=66 h ), which is the major isotope produced in 
the BR2 reactor for the manufacture of 99Mo/99mTc (T1/2=6 h) generators. 

3. BR2 has consolidated its market position in the production of large quantities 'high specific' activities of 
192Ir (T1/2=74 d) for both therapeutic and industrial applications.  

4. Highly enriched 176Lu targets are routinely and successfully irradiated for the production of 177Lu, which 
is an ideal candidate for future targeted radiotherapy with radiolabelled peptides: long half life (T1/2=6.71 
d), good physical properties, emitting both beta (maximum 0.5 MeV; average 0.17 MeV) for therapy and 
gamma rays (113 keV and 208 keV) useful for imaging.  

5. BR2's silicon irradiation service performed very satisfactorily throughout 2005 in terms of its level of 
business and the record income that it generated.  

 
Future work  
1. BR2 is working on a project to supply 188W (T1/2=69.4 d) for the manufacture of 188W/188Re generators. 

Several medical applications of 188Re (T1/2=16.9 h) are actively under consideration in cardiology and 
bone pain palliation. 

2. Construction of POSEIDON, a new NTD-Silicon Pool Side Facility to increase BR2's NTD-silicon 
capability and meet today's increasing demand for irradiation of 6 and 8-inches diameter silicon ingots. 

 
Main contact person   
Bernard Ponsard, bernard.ponsard@sckcen.be
 
Main references 
1. B. Ponsard. "Production of Radioisotopes in the BR2 High-Flux Reactor", 5th International Conference on 

Isotopes, 5ICI, Brussels, Belgium, April 25-29, 2005. Published by Medimond S.r.l., International 
Proceedings Division, "Proceedings of the 5th International Conference on Isotopes – 5ICI", F425R0026, 
pp.63-68, ISBN 88-7587-186-8, 2005. 

2. A. Alberman, H.Blowfield. "Doping of Silicon by Neutron Transmutation", paper presented at the IAEA 
Technical Meeting on purpose-designed research reactors features, Vienna, Austria, June 30 - July 2, 
2003. 

 

   Operational Office: Boeretang 200, B-2400 Mol – Scientific Report 2005 

mailto:bernard.ponsard@sckcen.be

	medical and industrial applications
	Background
	Objective
	Principal results
	Future work
	Main contact person
	Main references



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


