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Wipe Testing for Ra-223 Contamination  

     In order to comply with regulatory requirements, wipe testing must be performed upon receipt 
of Ra-223 shipments and in restricted areas following Ra-223 administration. 

    Two important steps that must be checked on your NaI(Tl) well detector and multichannel 
analyzer well to insure accurate counting of your wipes are:  

1. Obtain the Ra-223 detector efficiency for specific wipe smear sample/method.   

2. Calculate the Minimal Detectable Activity (MDA) of the well counter and appropriate trigger 
levels for NRC and DOT regulations. 

 

Ra-223 is a challenging isotope to create a counting efficiency for because of having Alpha (94%), 
Beta (4%) and Gamma (2%) emissions. Testing performed by many institutions has shown various 
efficiencies due to the type of sample wipe media and the type of wipe container that is used in 
performing the test. For example, using a small piece of filter media, wipe smear or a cotton swab 
and placing it in a plastic tube, will have different efficiencies for this isotope.  Once the efficiency 
is determined, the user must continue to use the same type of container and wipe material for their 
testing. 

     Initial testing with the Atomlab Wipe Test Counter had a detector efficiency of 135.9% 
determined for a liquid sample of Ra-223 in a plastic tube. This efficiency value should only be 
used for a liquid sample.	  Upon further	  testing using Biodex Wipe Test Kits, (model 006-350) with 
a 1.75" cloth disc, and placing the rolled wipes into a plastic tube and counting for one minute, 
showed a detector efficiency of 54.22%. 

     A group from Northwestern Memorial Hospital in Chicago, IL performed testing on the 
efficiency of Ra-223 in the Atomlab 960 well counter. Four 10 uL aliquots of Ra-223 ranging from 
0.0555 to 0.0556 uCi were pipetted onto the center of a Biodex Wipe Test Kit. The four wipes 
were rolled up and placed into separate 8.5 ml polystyrene test tubes. Each tube was then placed 
into the Atomlab 960 well counter and counted for one minute using a ROI window of 40-430keV.  
A major peak was observed at 81 keV with other peaks at 150 and 267 keV. The Ra-223 mean 
counting detector efficiency was determined to be 54.22%.  This is not surprising since the 
Atomlab Wipe Test Counter and the Atomlab 960 well counters have shown to have similar 
efficiencies for some isotopes. 

      

 



     A parameter that will also affect the total efficiency for Ra-223 is your equipment’s Geometric 
efficiency. The Geometric Efficiency for your equipment should be found in the operational 
manual of the system.  Knowing the Geometric Efficiency and Total Efficiency of your system will 
allow you to calculate the Detector Efficiency using the following formula: 

Total Efficiency (TE) = Geometric Efficiency (GE) x Detector Efficiency (DE) for a specific 
isotope. 

For example, if your system has a Geometric Efficiency of 96.82%, using the total efficiency of 
52.5% from the research at Northwestern Memorial, your Detector Counting Efficiency would be 
54.22%. This geometry is assuming the wipe smear is inserted all the way down into the bottom of 
the test tube.  

TE = GE x DE 

0.525 = 0.9682 x DE 

DE = 0.5422 or 54.22% 

     Changing the Geometric Efficiency will change your Detectors Counting Efficiency for an 
isotope. If you change the Geometric Efficiency to represent the center of a wipe smear rolled and 
put into a test tube at different vertical depth within the well, the Geometric Efficiency would be 
64.6% not the 96.82% as previously mentioned. The following change to the Detector Efficiency 
would occur: 

TE = GE x DE 

0.525 = 0.646 x DE 

DE = 0.8127 or 81.27% 

Most users do not change the manufacturer’s default Geometric Efficiency.   

   In the event of spillage of Xofigo®, the local Radiation Safety Officer (RSO) should be contacted 
immediately to initiate the necessary measurements and required procedures to decontaminate the 
area. A complexing agent such as 0.01 M ethylene-diamine-tetra acetic acid (EDTA) solution is 
recommended to remove contamination.   

General measures: 

• Limit the spread of contamination 

• Limit access to the area 

• Notify Radiation Safety Officer 

• Use protective clothing and disposable gloves 

• Quickly soak up any liquid with an absorbent pad 

• Wipe up the spill 



Radium is not strongly absorbed by work surfaces or floors; a complexing agent such as 0.01 M 
ethylene-diamine-tetra acetic acid (EDTA) solution will allow complete removal of radium-223. 

• Check the success by wipe test or direct measurements 

• Continue cleaning and checking if necessary 

• Use a plastic bag to hold contaminated items 

• In case of contact with skin or eyes, the affected area should immediately be thoroughly rinsed 
with water 
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