
HAL Id: hal-02749675
https://hal.science/hal-02749675

Submitted on 9 Nov 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A Resonant System for In Vitro Studies Emulating
Wireless Power Transfer Exposure at 13.56 MHz

Mohsen Koohestani, Richard Perdriau, Yves Le Dréan, Mauro Ettorre, Maxim
Zhadobov

To cite this version:
Mohsen Koohestani, Richard Perdriau, Yves Le Dréan, Mauro Ettorre, Maxim Zhadobov. A Resonant
System for In Vitro Studies Emulating Wireless Power Transfer Exposure at 13.56 MHz. Bioelectro-
magnetics, 2020, 41 (5), pp.369-381. �10.1002/bem.22270�. �hal-02749675�

https://hal.science/hal-02749675
https://hal.archives-ouvertes.fr


A Resonant System for In Vitro Studies Emulating Wireless Power 

Transfer Exposure at 13.56 MHz 

Mohsen Koohestani1,2, Richard Perdriau1,2, Yves Le Dréan3, Mauro Ettorre2, Maxim Zhadobov2 

1Ecole Supérieure d'Électronique de l'Ouest (ESEO), Department of Electrical and Control Engineering, RF-EMC 

research group, Angers 49107, France 

2Univ Rennes, CNRS, IETR (Institut d’Électronique et de Télécommunication de Rennes), UMR 6164, F-35000 

Rennes, France  

3Univ Rennes, Inserm, EHESP, Irset (Institut de recherche en santé, environnement et travail) – UMR_S 1085, F-

35000 Rennes, France  

 

Running title: A 13.56 MHz in vitro exposure system  

Corresponding author: Mohsen Koohestani, ESEO-IETR, 10 Boulevard Jeanneteau CS 90717, 49107 

Angers Cedex 2, France, Tel: +33 (0)2 41 86 67 70, Email: mohsen.koohestani@eseo.fr 

Conflict of interest: None. 

Grant information: 

Abstract 

mailto:mohsen.koohestani@univ-rennes1.fr


Keywords: 

Introduction 







Materials and Methods 



A. Exposure Setup and Method 



B. Simulation Setup and Method  



HFSS, 2018

., 2013



C. Impact of different parameters on dosimetric quantities 



Koohestani et al., 2017

Numerical Results 



A. WPT Coil Geometry  

                                                           
1 

 



B. Impact of Tissue Culture Plate 



C. Impact of Tuning Circuit  



D. Impact of Culture Medium Volume 

Experimental Results 

A. Input Reflection and Transmission Coefficients Inside Incubator 



 

 

 

B. EM Field Inside the Incubator 



 

 

C. EM Field and SAR Inside the Culture Medium 



Conclusion 



 

Acknowledgement 

 

References 









Figure Caption 

Fig. 1.  

Fig. 2.  

Fig. 3. 

 

Fig. 4.  

Fig. 5. 

 

Fig. 6. 

 

Fig. 7. 



Table Caption

Table I:  

Table II: 

 

Table III: 

Table IV: 

 

Table V:

 

Table VI: 

 

Table VII: 

 

Table VIII: 



 
 
 
 

 
 
 



 
 
 
 
 



 
 
 



 



 
 
 
 
 

 
 
 
 
 

Tables 
 

 



 
 



 



 
 
 

 
 
 

 
 



 
 
 

 


	69-tf.pdf
	Tables


