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Project description:

Wearable and implantable devices for medical purposes have experienced a huge interest surge in
the last decade. Analysing the performance of implantable devices is important for several reasons
and such analysis should consider realistic scenarios with body-like phantoms. This project aims at
phantoms  that  mimic  the  electrical  properties  of  human  tissues  (permittivity  and  losses),  for
example, muscle, kidney, blood, liver, and so on.

Although  several  biological  phantoms  were  designed  earlier  [1]  [2],  but  they  present  various
limitations. Some phantoms mimic the electrical properties of human tissues at single frequencies or
within  narrow  bandwidths.  Other  broadband  phantoms  are  made  with  toxic  compounds  such  as
acetonitrile [3]. We look to overcoming these problems in this project and the objective becomes to
design broadband biological phantoms (400 MHz – 6GHz) based on ionic (N-Lauroylsarcosine
sodium  salt  and  Sodium  deoxycholate)  and  non-ionic  detergents  (Triton  X-100).  Electrical
properties  will  be  characterized  using  an  open-coaxial  probe.  The  obtained  permittivity
measurements will be post-processed and compared to theoretical models for respective biological
tissue.

We look forward to working with you.

Type of work: 

 Theory: 20% 
 Measurements and post-processing: 60%
 Documentation and reporting: 20%.

Student tasks:
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 Mixing  different solutions 
in  different proportions  for
obtaining  the  dielectric properties of human tissues.

 Measuring the mixtures with an open-coaxial probe.
 Measurement post-processing and comparisson with theoretical models of tissues.
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Fig.1. Open-coaxil probe set-up.

Fig.2.  Probe immersed in a sample for electrical characterization.


