
Analysis of Feasibility of Closing Gaps in Existing Data (Task 2) 
 
 
For Task 2, the Office of Nuclear Regulatory Research was requested to address the following: 
(1) how the agency could collect additional data to resolve the gaps identified during Task 1 
reviews; and (2) the feasibility of collecting such data and the scope of the study.  
 
This task was intended to address the feasibility of closing data gaps identified in Task 1, in 
particular the absence of adequate field data on doses to members of the public resulting from 
released patients who were administered radioactive materials.  To date there has been little 
data collected to validate the calculations and assumptions on which patient release is based.   
 
Dose to a member of the public in proximity of the released patient may arise from two sources: 
external and internal exposures.  External exposure refers to radiation that is emitted from the 
radioactive material inside the patient's body that then irradiates the exposed person.  Internal 
exposure is more complex, referring to the radioactive material in the patient that may be 
released from the patient's body in several ways, such as via perspiration, saliva, vomiting, 
exhalation, and in excreta.  This released material will contaminate surfaces, towels, sheets, 
eating implements, etc., with which they come in contact.  A member of the public could inhale 
or ingest the contaminant, and as a result receive an internal dose.  Radioactive material may 
also be transferred directly from the patient to a member of the public by sneezing and 
coughing.   
 
Internal exposures are a concern especially in cases where the administered material may be 
volatile and is administered in large doses.  Such is often the case with patients undergoing 
treatment with I-131, and I-131 is therefore the material of concern in this task for both external 
and internal doses.  An important factor to consider in planning for this task is that children are 
at higher risk than adults when internal exposures are considered, and should therefore be 
included in any data collection efforts or analytical assessments.  Pregnant women should also 
be considered due to potential higher risks to the embryo/fetus.  Current patient release 
practices are based on the assumption that internal doses received by exposed members of the 
public, including family members, are likely to be a small fraction of the external doses and can 
therefore be neglected.  This assumption was made at the time when patient release was based 
on activities at release not exceeding 30 mCi.  Currently, with the dose-based release criterion, 
patients are being released immediately after administration of up to a few hundred mCi, and 
these increased levels of activity may invalidate the prior assumption of negligible internal 
doses, particularly with regard to children. 
 
If data is collected, the staff concluded that while the external dose portion of the study would be 
easier to perform, the internal dose portion could be more problematic.  The external dose 
portion could be performed by providing and monitoring the potentially exposed people with 
personal dosimeters.  It may be difficult to find an adequate number of people willing to 
participate.  The internal dose portion requires monitoring potentially exposed people, including 
children, for possible intakes of I-131 using special radiation detection equipment.  This 
monitoring would also have to be repeated several times during the exposure period to ensure 
that sufficient data is collected to enable calculations of the resulting internal doses.  Therefore, 
in addition to the difficulty of finding a sufficient number of people to participate, as in the case 
with external doses, the logistics of monitoring for intake is also likely to be difficult.   
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The staff also sees complexities with data collection either in a hotel or nursing home 
environment due to potential patient non-consent, corresponding approval(s) from the related 
authorities/facilities, public perception of the facilities (e.g., hotels or nursing homes), and 
possible study result inaccuracies due to behavioral changes of participants knowing that they 
are being monitored.  If it is feasible to conduct the above measurements, it is very unlikely that 
the sample size would be large enough to allow reaching definitive conclusions regarding the 
adequacy of current practices.  The best that can be expected is a qualified conclusion.  
 
To overcome the difficulties created by the impossibility of proving the negative, namely, that 
doses above specified limits are not being exceeded, an alternative or supplement to monitoring 
exposed members of the public could be to perform a limited empirical assessment, using 
models to calculate doses.   The staff could obtain data on levels of radiation fields around 
hospitalized patients, as well as levels of contamination measured on surfaces, walls, sheets, 
air, etc., in the patient's room.  Such data is generally available from the hospital’s radiation 
protection staff or radiation protection program.  Using this data, together with reasonable 
assumptions to allow for differences between hospital and home or hotel settings, the staff could 
obtain at least an order of magnitude estimate of the doses to members of the public.   
 
To overcome the potential insufficient patient release data sampling explained above, 
simulations that include software and tissue equivalent phantoms, using realistic dose 
calculations, coupled with time-and-motion studies, could be used to obtain reasonable dose 
estimates.  Such a simulation may fill some of the current data gaps in this area and could allow 
for data extrapolation analysis.  This simulation would likely be sufficient to make a 
determination of whether or not internal dose is a concern, and whether the external doses 
received support the adequacy of current patient release criteria.  If staff’s calculations indicate 
areas of concern, such as unexpectedly high internal doses, then additional effort would be 
devoted to refining these assessments.  The staff anticipates that an optimum approach to 
undertaking this study would be semi-empirical modeling supported by any available empirical 
data that may be useful in selecting the most realistic assumptions and parameters. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


