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Purpose Under the sponsorship of NIH and DARPA a multidisciplinary, multi-
institutional team is developing a field deployable device capable of carrying out triage 
under field conditions for large numbers of exposed individuals. 
Method The approach involves the development of two different techniques to obtain 
sufficiently accurate measurements of radiation-induced EPR signals in fingernails and 
toenails: in vivo in situ on the finger or toe and in vitro on clippings. The in vivo 
measurements from fingernails in situ use a 9500 MHz (X-band) EPR spectrometer with 
a resonator that is being developed specifically for making measurements in human 
subjects, based on finite element modelling to probe only the relative non-lossy fingernail 
plate and not the underlying lossy tissue. The approach based on clippings from toenails 
and fingernails using an adaptation of a commercial EPR spectrometer with modified 
resonators to achieve increased sensitivity and enhanced rapid and accurate positioning of 
the samples. For both approaches, post-acquisition software using the known 
characteristics of the radiation-induced EPR signal provides the estimate of the exposure 
dose.   
Major Findings Between the time of submission and the meeting there will be a very 
intense period of research supported by a contract from DARPA and the continuing 
research supported by NIH, so the findings summarized here are expected to advance 
significantly in the interval. The technique based on the clippings of fingernails builds on 
the developments of collaborating scientists, especially A. Romanyukha and F. Trompier, 
which have shown that dose sufficient for triage can be resolved if adequate estimates of 
the signals induced by the clipping process (“MIS”) can be made. The use of added water 
for removal of the mechanically induced signal appears very promising. A resonator for 
the in vivo approach that has the desirable features has been designed and that design is 
being optimized and then hardware versions will be constructed and tested. All elements 
required to make both approaches feasible and applicable for field deployment seem quite 
feasible and we anticipate carrying out rigorous tests of these prior to the meeting in 
October. 
Conclusions 
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EPR dosimetry based on the radiation-induced free radicals in fingernails 
appears to have considerable promise for triage of large numbers of individuals after an 
incident. The measurements should be able to be accomplished immediately in the field, 
avoiding the need to transport the samples and then relocate the individuals after remote 
processing. It has the potential to provide immediate results from several body sites 
which should be complementary to the dosimetry obtained from EPR measurements in 
teeth and with other non-EPR biodosimetry techniques and conventional dosimetry.  
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