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Abstract - The implanted antenna is a key component in the wireless 
link with sensors implanted in biological media, as their impact on the 
global efficiency of the system is very large. The design of such antennas 
presents two challenges, the miniaturization and the high dielectric losses 
of the media into which they are implanted.  The latter point makes them 
different form usual electrically small antennas, or from usual antennas 
in general, which radiate into free space, which is lossless. This has a deep 
impact not only on the link performance, but also and more fundamentally 
on the way antenna radiation performance is described and on the 
fundamental limitations of these antennas. In this contribution, we will 
gain insight into the main fundamental difference between classic 
electrically small antennas and implantable antennas. We will then study 
some canonical cases to understand the loss mechanisms and propose 
some physical bound on the efficiency of implantable antennas. Based on 
these results we will propose design rules, illustrated on several realistic 
examples. Finally, we will discuss issues linked to the measurement of 
implantable antennas. 
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