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The U.S. Transuranium & Uranium Registries (USTUR) study the 
uptake, translocation and biokinetics of actinides (U, Pu and Am) in 
humans. Currently α-spectrometry is the primary method for 
analysis of Pu and Am in human autopsy tissues. However for 
environmental samples, inductively coupled plasma mass 
spectrometry (ICP-MS) is now a well established technique for 
235,238U and 239,240Pu determination.1,2) With recent ICP-MS 
instrument developments, it is possible to detect 241Am 3), although 
application of ICP-MS for the analysis of Pu and Am in biological 
samples has been limited due to their low concentrations. 
The aim of this work was to develop an analytical protocol to 
measure Pu and Am isotopes in human bone and soft tissue 
samples from occupationally exposed individuals by the ICP-MS 
technique, and compare the results  with α-spectrometry.
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IntroductionIntroduction

Instrumentation
• Sector field ICP-MS @NAU

• α-spectrometry @USTUR

Samples
Fourteen digested samples (6 bones and 8 soft tissues from USTUR Cases 
0269, 0425 and 0720) were analyzed for Pu/Am by ICP-MS at NAU. One 
sample was included as a blind-duplicate. 
All samples were previously analyzed at USTUR using α-spectrometry. The 
primary methods used were USTUR-100,110 (sample ashing), USTUR-150, 
220, 310 (Pu/Am separation) and USTUR 510, 610 (α-counting). All USTUR 
methods are available on-line.4)

Four samples were analyzed independently by α-spectrometry at a 
commercial laboratory.
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Materials and MethodsMaterials and Methods

Pu/Am separation procedures for ICP-MS

Fig. 1 Developed procedure for Pu/Am determination with SF-ICP-MS

Figures of merit for SF-ICP-MS
•Limit of detection (LOD, 6 σ): 239+240Pu – 0.1 mBq; 241Pu – 30 mBq;    

241Am - 0.35 mBq
•Time per analysis: 10 min (including instrument wash)

Pu and Am analysis in human bones and soft tissues

Benchmark of SF-ICP-MS vs α-spectrometry

Pu/Am separation procedures for ICP-MS

Fig. 1 Developed procedure for Pu/Am determination with SF-ICP-MS

Figures of merit for SF-ICP-MS
•Limit of detection (LOD, 6 σ): 239+240Pu – 0.1 mBq; 241Pu – 30 mBq;    

241Am - 0.35 mBq
•Time per analysis: 10 min (including instrument wash)

Pu and Am analysis in human bones and soft tissues

Benchmark of SF-ICP-MS vs α-spectrometry

Results and DiscussionResults and Discussion

This study confirmed the suitability of ICP-MS for the analysis of 239+240Pu 
240Pu/239Pu and 241Am in bones and soft tissues of exposed individuals. 

The LODs for SF-ICP-MS are comparable with those of α-spectrometry, 
with time per single analysis significantly shorter. 

The ability to measure the 240Pu/239Pu isotopic ratio and 241Pu is an 
substantial advantage of ICP-MS over α-spectrometry.

There is some residual bias in ICP-MS/α-spectrometry measurements for 
Pu (+3.4%) and Am (-8.1%). This will be investigated.
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