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The risk associated with 5G technology in
comparison to its predecessors

* 5G are electromagnetic waves (EMW) : 2 [
frequency ranged from 0.41GHz — 100GHz = sy
* FR1: < 6GHz (well studied) R —

* FR2:24.25-71.0 GHz (unknown) , i
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Skin: the largest organ, the first barrier

UV > 750 THz
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Protocol (CHUV)

1) Determination of skin thickness by OCT

2) Double-blind exposure
27.5 GHz, 20 W/m2, 20 min exposure
"”FOUNDATION provided and certified

3) Biopsies by punch at 1h and 24h
l Single cell preparation

4) Single cell RNA sequencing
Frozen material for later validation
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Noninvasive examination of the skin

1) Determination of skin thickness by optical coherence tomography OCT

Confocal and optical coherence
tomography (OCT)
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3D skin human finger model and 5G radiation simulation.

WP5
Macro/Micro dosimetry in Human and Murine Skin
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Protocol (CHUV)

1) Determination of skin thickness by OCT

2) Double-blind exposure

27.5 GHz, 20 W/m?, 20 min exposure
lru.:@ump,q,w@.w provided and certified

3) Biopsies by punch at 1h and 24h
l Single cell preparation

4) Single cell RNA sequencing
Frozen material for later validation
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5th Generation (5G) New Radio cellular system

1, why choose 27.5 GHz?

* 5G are electromagnetic waves (EMW) at frequency ranged from 0.41GHz — 100GHz

* FR1: < 6GHz (well studied)

* FR2:24.25-71.0 GHz (unknown)

Designation

Frequency Range

FR2

FR1 410 MHz - 7125 MHz

FR2-1 24.25 GHz - 52.60 GHz

FR2-2 (unlicensed) | 52.60 GHz - 71.00 GHz

‘\Pﬁ\oNAL COMMISSIO
A

ICNIRP GUIDELINES

FOR LIMITING EXPOSURE TO
ELECTROMAGNETIC FIELDS (100 kHz To 300 GHz)

frequency bands for FR2-1
- n258 spectrum adopted by European Commission
- n257 and n258 are mostly used worldwide

e recuency range 265 - 27 5 Griz 27.5 GHz
common to bands n257, n258 and n261
- used throughout USA and Europe
sub | NRFR2 frequency bandwidth
band | band range (GHz) (GHz)
n257 | 26.50 —29.50 \ 3.00
n258 | 24.25-27.50 \ 3.25
9.50 —43.50 4.00
37.00 —40.00 3.00
0.85
47.20-48.20 1.00
FR2-2 | n263 | 57.00-71.00 14.00




5th Generation (5G) New Radio cellular system
2, Why choose PD (power density) = 20 W/m2

ICNIR P Guidelines @ ICNIRP 49]
Table 2. Basic restrictions for electromagnetic field exposure from 100 kHz to 300 GHz, for averaging intervals 26 min.*
Exposure Whole-body average Local Head/ Torso Local Limb Local
SCENnarnio Frequency range SAR (Wkg™) SAR (W kg™ ") SAR (W kg™ S (Wm™)
Occupational 100 kHz to 6 GHz 0.4 10 20 NA
=6 to 300 Glz 0.4 NA NA 100

General public 100 kHz to 6 GHz (.08

~610300 Gz 27-2GHzZ g

Sab =20 W/m?2

%
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Protocol (CHUV)

1) Determination of skin thickness by OCT

2) Double-blind exposure
27.5 GHz, 20 W/m2, 20 min exposure

ITUFQUNQAHQN provided and certified

3) Biopsies by punch at 1h and 24h
l Single cell preparation

4) Single cell RNA sequencing
Frozen material for later validation
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3) Biopsies by punch at 1h and 24h

l Single cell preparation

% 2023100 |55

Sy,

4) Single cell RNA sequencing
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Frozen material for later validation
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The design of experiment process

1) Healthy (6 M/6F)

- - —
18-25 years old
No skin disease or fam. history

Photo-protected

60-80 years old
Dermatoporotic skin
Sun exposed

3) Cancer prone (3M/3F) 4) Pre-inflamed (6 M/6F)
_ &

Skin tumor syndromes
18-80 years old

Atopic Dermatits
18-80 years old

42 Volunters:
30 (SEAWave, EU) + 12 (FOEN, CH)

2) Thin/aged skin (6M/6F)

—

2 Arms:

Double-blind exposure

168 samples
for scRNA seq

Implication of the é

Swiss Institute of
Bioinformatics

2 Biopsies:
1h, 24h

1, Huge amount of data will be stored on the SIB servers
e.g. a dataset of 5 samples = 2.3 Gb

2, SIB can provide help for the biostatistics
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Single cell RNA sequencing
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Single cell RNA sequencing

5 Unfixed human BCC
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