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The death of Alexander Litvinenko in November 2006 delivered unique 
challenges for the radiological protection of emergency responders. The 
need to identify a cause of death and investigate a potential crime balanced 
against the need for the radiological safety of both the investigatory staff and 
protection of the public led to a number of situations requiring unique 
solutions. 

Polonium 210 is a naturally occurring radioactive substance that appears 
as part of the uranium-235 decay series.  It has a 138 day half-life with a 
specific activity of 1.66 x 1014 Bq/g.  It is considered for radiological 
purposes as an alpha emitter though it does have a low probability (<0.1%) 
gamma of energy 803 keV.  It has an Annual Limit of Intake (based on 
20mSv) from inhalation of 8.3x104 Bq and ingestion of 6.7x103

• piece together a potential point and route of intake, and  

 Bq meaning 
that physical quantities of less than 1 µg are lethal.   

The first blood and urine samples from Mr Litvinenko were analysed by 
the author and his team who identified a 803 keV peak from gamma spectral 
analysis. After discussions with medical staff and the Senior Investigation 
Officer, an additional sample was taken to permit the completion of more 
detailed analytical techniques specifically for polonium-210.  Using liquid 
scintillation counting and alpha spectrometry on the additional urine sample 
led to an estimated body burden within 10% of the final assessed intake from 
post-mortem samples. 

 
The investigation raised the following challenges to the author and Law 

Enforcement Personnel: 
a) Tracing the movement of the victim and his associates to; 

• identify potential contamination areas requiring public protection 
measures by health agencies. 

b) Collection of evidence in a contaminated environment. 
c) Processing of contaminated forensics samples. 
d) Undertaking a post-mortem in a mortuary not designed for the 

processing of radiologically contaminated personnel.   
e) Identifying routes for obtaining polonium-210 including a review of 

historical papers from the UK, US and Russian early nuclear weapon 
research. 

These activities required dynamic and strategic risk assessments including 
the generation of safe systems of work and briefings to crime scene 
personnel. Some activities involved airborne concentrations of Po-210 
sufficient to require the use of Self Contained Breathing Apparatus and 
undertaking traditional forensic recovery with people unfamiliar with 
working in respiratory protection equipment provided logistical challenges.  
The author set a dose constraint to crime scene investigators of 1 mSv for all 
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the tasks and activities throughout the investigation and these levels were 
challenged by the activities.  Additional lessons learnt involved the 
counselling of personnel by the author which raised some unforeseen 
complications for radiation doses that would be considered from a 
radiological risk viewpoint as not significant. 
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