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 If you use data other than that provided in this appendix, 

please state the source! 

 This appendix consists of 16 numbered pages. Please check 

this!  

  

Instructions: 
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Handboek Radionucliden, A.S. Keverling Buisman (2e druk 2007), 

blz. 22-23, 11C 

 
  

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Miscellaneous 
Specific activity 

Exemption levels 

 

 

Skin contamination 

Wound contamination / injection 

Transport 

Production and applications 
The radionuclide 11C is produced using a cyclotron using the 11B(p,n) or the 14C(p,) 

reaction. It is used in positron emission tomography (PET)  

 

Source constants 
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Metabolic model 

Ingestion and lung clearance classes 

Dose conversion coefficient and radiotoxicity equivalent 

for both workers and members of the public  

Data for total body counting 

After single intake. 

Time (d) Total body activity (Bq per Bq intake) 

Activity in the body at a later time is negligible. 
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Karlsruher Nuklidkarte, 7. Auflage 2006, detail 
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Q- and r-factors from the Appendix on Radionuclide 

Laboratories in the KeW Permit 

 

The amount of radioactivity permissible in a particular workroom is dependent 
inter alia on the parameter q, expressing the protection offered by the room. This 
takes account of the protection provided by the control measures in place, such 
as ventilation, underpressure or an airlock. Account is also taken of the expertise 
of the supervisor, classification as an exposed worker and a stricter permissive 
regime. The following values for q may be adopted: 

q = 0 Workrooms outside the management of the laboratory 
q = 1 Class D laboratory 
q = 2 Class C laboratory 

q = 3 Class B laboratory. 

 
Parameter r for the provision of local ventilation is determined as follows: 
 
r = 0 For work outside the fume cupboard without supplementary ventilation 
r = 1 This value may be used in the case of local extraction or with a fume 

cupboard not tested to DIN-12924, but where it has been established that 
less than 10% of the quantity of substances released within the fume 
cupboard enters the workroom. 

r = 2 This applies to a good fume cupboard, which is taken to mean that less 
than 1% of substances released in the fume cupboard enters the 
workroom. A fume cupboard complying with DIN-12924 which is not 
configured in such a way that the air flow is seriously disturbed or with a 
laminar air flow isolator (a class II safety cabinet) will generally meet this 
standard.  

r = 3 Enclosed work cabinet. This would cover a class III cabinet for biological 
safety complying with NEN-EN 12469 or an enclosed laminar air flow 
isolator meeting that standard.  

 

The value to be entered in order to determine the maximal quantity to be used 

must be seen in relation to the value of q. In order to ensure equivalence in the 

quantities that may be used in the different categories of laboratory, the value for 

r must be limited, depending on the category in question. The value taken for r in 

calculations must never exceed that of q. Facilities of a higher standard (that is, 

with a higher r) may of course be used.  
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Calculation of the Work Load Factor (Bw) from the Appendix on 

Radionuclide Laboratories in the KeW Permit 

 

2.4.1 The work load factor for the location where activities with radioactive 
substances take place 
 
In order to determine that the quantity of activity which may be worked with in a 
laboratory is not exceeded, the Work Load Factor (Bw) for that workroom must be 
determined. This factor indicates the extent to which the laboratory is loaded, in 
relation to the situation for which it was designed. The work load factor for the 
workroom must not exceed 1. 
 
The load factor is determined for the completion of operations with radioactive 
substances and for their storage outside the storage location. The procedure for 
the determination of the load factor is described below.  
 
In order to calculate the work load factor it is necessary to estimate the number 
of hours tj per week during which each operation j occurs. tj is defined as the 
number of hours when persons are present in the workroom during the operation 
j. The calculations may be simplified by combining comparable activities with the 
same radioactive substance. In general the value of tj will not exceed 40 hours a 
week. This is particularly important for procedures such as measurements which 
continue outside working hours. For storage in the workroom and outside the 
dedicated storage area, 40 hours a week may be assumed, as staff will not work 
in the laboratory for longer than this. The work load factor for a location can be 
calculated using the formula: 

 

 
 
where 
 
Bw = work load factor for the working location 

n = number of operations j which take place in the workroom and which is to 
be summed over 

tj = number of hours per week when a specified operation j is carried out or a 
situation occurs 

Xj  = number of radiotoxicity equivalents [Reinh] manipulated during operation j 
Xmax,j = maximum number of radiotoxicity equivalents [Reinh] which may be 

manipulated simultaneously per operation j 

 

  



Embargo 8 December 2014 

8 
 

When Bw is greater than 1, insufficient measures are being taken. This may occur 
when the different working or storage locations in a room are being used to the 
maximum in terms of time (t/40) and/or activity (Xj/Xmax). Supplementary 
measures must then be taken to compensate for the simultaneous exposure to 
the different sources of hazard.  
The method described above can be used to investigate which control measures 
are the most effective. 

 

 
Formula 2.6 expressed in becquerels becomes: 

 

 
 
where 
 
Bw = work load factor for the working location 

n = number of operations j which take place in the workroom and which is to 
be summed over 

m = number of different radionuclides i which are used simultaneously in an 
operation j and which is to be summed over 

tj = number of hours per week when a specified operation is carried out or a 
situation occurs 

Aj,i  = activity [Bq]  used in each operation simultaneously with radionuclide I 
Amax,j,I = maximal permissible activity [Bq] for operation j and radionuclide i. 
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Data of the Berthold type LB 122 A 

Uit: Comparison Of Scintillation And Gas Filled Detectors For Contamination (Klett 
e.a.) 
 

 
 

 
 

The efficiency (cps/Bq in procent) has been determined at 1 cm distance of a 
homogenously contaminated surface.  
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Data of the 1470 Wizard Gamma counter for measurements 
in a well type crystal. 
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Handboek Radionucliden, A.S. Keverling Buisman (2e druk 2007), 

blz. 156-157, 123I 
 

 
 

 

Half-life and decay constant 

Decay scheme (simplified) 

Main emitted radiation 

Source constants 

Air kerma rate 

Ambient dose equivalent rate 

Miscellaneous 

Specific activity 

Exemption levels 

Skin contamination 

Wound contamination / injection 

Transport 

Production and applications 
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Metabolic model 

Ingestion and lung clearance classes 

Dose conversion coefficient and radiotoxicity equivalent 

for workers (w) and members of the public (b) 

Data for thyroid counting (after a single intake) 
Time (d) Total activity in thyroid (Bq per Bq intake) 



Embargo 8 December 2014 

13 
 

Inleiding tot de Stralingshygiëne, Bos et al (2e druk 2007), blz. 381, 

Interaction coefficients for photons in tin and in lead (given per photon 

energy in MeV, NB: 0,004 MeV = 0.004 MeV). 
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ICRP 38, (1983), blz 442-443, decay scheme 

123
I 
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ICRP 38, (1983), blz 442-443, decay scheme 
123

I 
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SBD-TU/e, graph of transmission (transmissie) of photons from 123I through lead 

(thickness (=looddikte) indicated in cm). 

 

 

 

 

 
 

 

 

 

 


