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A preliminary study on the feasibility of using microwave freguencies to
determine several tissue samples from horsas
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Introduction, The Body Condition Score (BC3) is an imporiant tocl for the evaluation
of the horse's nutritional stalus during the welfare assessment. However, ils main
limitation is its subjective nature [1]. This problem could be overcome with the use of
objective techniques. Microwave human body imaging technique is applied to
analyse reflections from skin, fat and muscle tissue borders, The aims of the present
study are: {i) to oblain preliminary resulls on the feasibility of the use of microwave
frequencies on different ex vivo horse tissue samples; (i) to distinguish the complex
parmillivily of differant horse tissues.
Animals, material and methods. The caudal left thoracic region of a warmblood
horse died for athar medical reasons was samplad. An open-ended coawxal probe
measuring system [2] was used on the following samples: cutaneous and
subculansous tissua, fat, muscla, and ribs. Such a probe resemblas a miniaturized
electromagnetic antenna that is placed in close contact with the tissue samples, For
aach sampla, the reflection coafficient {reflacted power and time dalay) at the open-
end is measured at several frequencies covering the band of 0.05-20 GHz. The
complex parmittivity s then computed from these data. Befora the trial, water, air and
metal were used for the calibsation process,
Results and discussion. Tissue heteroganeity was visibla in the presant study:
each tissue sample revealed its own permiltivity valuee, especially the difference
muE betwaen fat Elnl:l_ muscle
Bubciabimesin i ~ Fe_ | was very clear (Figure 1).
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Conclusion, It is the first time that this technigue is applied to the horse body part. A
layer represantative of the horse skin, faf, muscle and bone s simulated, to identify
their potential to transmit microwave frequencies in the B-band. The identification of
a clear non-homoganaous nature of the biological tissues in tarms of parmittiity
encourage further investigation on this technique. The feasibility of distinguishing the
fat tissue from the othar tissues (muscle in particular) could be tha first stap for the
future development of a tool that potentially may be wsefull for in wivo tissue

charactanzation,
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