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Background

▪ Future cellular mobile communication networks will use millimeter wave

(mmW) frequencies in addition to traditional frequency bands (< 6 GHz)

▪ 5G NR FR2:  ~ 24.3 – 27.5 GHz;   ~ 39.5 – 43.3 GHz

▪ Reliable data about potential non-thermal effects caused by mmW exposure

is scarce (Simkó & Mattsson 2019*)

▪ German Federal Office for Radiation Protection (BfS) is funding an in vitro 

study to investigate potential effects of future 5G‐FR2 frequencies on human 

dermal fibroblasts and keratinocytes

▪ Presently carried out by Jacobs University Bremen (Lerchl-Group)

▪ Exposure facility developed by Seibersdorf Laboratories

* Simkó M, Mattsson MO. 2019. 5G Wireless Communication and Health Effects - A Pragmatic Review Based on 

Available Studies Regarding 6 to 100 GHz. Int J Environ Res Public Health 2019; 16 (18): E3406
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Exposure Facility - Requirements

▪ Cell monolayer at the bottom of 5 ml culture medium inside a polystyrene 

(PS) petri dish (inner diameter 50 mm) 

▪ Inside incubator(s) with constant environmental conditions 

(37 °C, saturated humidity, 5% CO2)

▪ Selectable frequencies (27 or 40.5 GHz) and exposure duration

▪ Adjustable incident power flux density up to 100 W/m2

▪ Sham exposure shall be executed simultaneously to real exposure

▪ Continuous temperature monitoring of exposed and sham exposed samples 

during the experiments

▪ Minimum deviation from routine workflow of cell experimental procedures 

(e.g., avoiding laborious or poorly reproducible positioning of petri dishes 

inside the exposure apparatus)

▪ Blinded exposure control via easy-to-understand software interface
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Exposure Facility -

Concept
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Exposure Facility – Outline overview
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Exposure Facility – Outline overview
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Exposure Facility – Outline details
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Exposure Facility – Outline details
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Exposure Facility – Outline details

Top view, sample holder removed (view on radoms)
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Exposure Facility – Outline details

Top view, radoms removed (view on antennas)
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Exposure Facility – Outline details

Top view, radom carrier removed
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Dosimetric characterization

▪ Full wave (FDTD) computations 

Sim4Life (Zurich Med Tech)
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Dosimetric characterization

▪ Full wave (FDTD) computations 

Sim4Life (Zurich Med Tech)

▪ Detailed CAD Model including all 

components / materials 
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Dosimetric characterization

▪ Full wave (FDTD) computations 

Sim4Life (Zurich Med Tech)

▪ Detailed CAD Model including all 

components/materials

▪ Experimental validation 

URSI Austria Team Meeting, May 3rd, 2022                                                                                     14



Dosimetric characterization

s
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Dosimetric characterization
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Dosimetric characterization
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Dosimetric characterization
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Software
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Software
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Software
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Summary and conclusions

▪ Novel exposure facility for in vitro studies on cell monolayers 

investigating possible effects of radiofrequency exposure in the 

frequency range 18 – 40.5 GHz has been developed

▪ Presently executed at frequencies of 27 and 40.5 GHz for a study 

on human dermal fibroblasts and keratinocytes

▪ Mean SAR values inside cell monolayer of 115 W/kg (27 GHz) 

and 160 W/kg (40.5 GHz) per watt antenna input power 

▪ For reasonable amounts of harvested cells (80% of petri dish 

bottom area), variation (max/min) of SAR over the cell monolayer 

remains below 3.7 dB (27 GHz) and 3.0 dB (40.5 GHz), 

respectively
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Summary and conclusions
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Thank you!


