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Dosimetry 
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Radionuclides inside the human body 
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Radionuclides inside the human body 

Medical Application of Radionuclides – Nuclear Medicine 
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Medical and Occupational Intakes  

Example Case: I-131 

Occupational Intake by Staff in Nuclear Medicine 

Medical Intake by Patient (Radiotherapy of Thyroid Cancer) 
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Staff Patient (Therapy) 

Method Individual Monitoring Imaging / Counting 

Detection Limit 1,5E+1 Bq  nA 

Intake  2,0E+2 Bq  1,0E+9 Bq 

Dose to Thyroid 4,2E-5 Sv 2,5E+2 Gy 

effective Dose 2,0E-6 Sv nA 

Biological Effects Stochastic Tissue Reaction 
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Dose Assessment for Occupational Exposures 

Monitoring  Data (Bq) 

Evaluation of Intake 

Biokinetic model describes behaviour of RN in body 

Evaluation of Energy Deposition  Committed Dose (mSv) 

(time dependent) Distribution of Source inside body (biokinetic model) 

Energy Deposition per Decay (dosimetric model) 
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Dose Assessment for Medical Exposure 

Intake is (well) known 

Data acquisition (e.g. quantitative imaging) 

Dose Assessment based on models 

Biokinetic Model describes behavior of RN in body  

(individual model required) 

Dosimetric Model describes energy deposition 
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Dose Assessment for Medical Exposure 

Intake is (well) known 

Data acquisition (e.g. quantitative imaging)  

Dose Assessment based on data 

Behavior of RN in body is observed 

Individual Morphology of Patient can be used in the dosimetric model 
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Internal Dose Assessment – Methodology   

ICRP and MIRD developed methodology in 1960s 

Concepts are the same but subtle differences 
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Bolch W. et al.: „MIRD Pamphlet 21:  A Generalized Schema for Radiopharmaceutical Dosimetry—Standardization of Nomenclature―, J Nucl Med 2009; 50:477–484 
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