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Résum é C O RSI C A - 2024_RF_013 
 

E f f e ts co m bin és d es RF à 26 G H z e t d e d i f f ére n t es ra d ia t ions U V sur 
la p e au e t la corné e in vi t ro 

 Mme Emilie Puginier Pinet 
 Laboratoire IMS UMR5218 351 Cours de la Libération - Talence 

 Projet complet - 36 mois 
 Budget : 290 134 € TTC 
 

O b jec t if d é t a illé 

T h e o b jec t ive o f t h e C O RSIC A pro jec t is t o invest iga t e t h e in-v i t ro e f f ec ts o n hu m an sk in 
an d eyes o f t h e c o-exp osure b e t w e en 5 G m o d u la t e d - ra d iofre quency f ie lds (RF) a t 26 G H z 
(a t a bsorb e d Po w er D ensi t y leve ls u p t o 10 W /m 2) an d u l t rav io le t (U V) ra d ia t io ns a t d if f eren t 
w ave lengt hs (U V -A , U V-B, an d so lar) 

(i) T o assess t h e e f f ec ts o f a 26 G H z , 5 G m o d u la t e d signa l a lo n e or in co m b ina t io n w i t h 
U V ra d ia t io n o n v ia b ili t y , re ac t ive oxygen sp ec ies (R O S) pro d uc t io n an d inf la m m at io n in sk in 
an d eye m o d e ls 

(ii) T o assess t h e e f f ec ts o f a 26 G H z , 5 G m o d u la t e d signa l a lo n e or in co m b ina t io n w i t h 
U V ra d ia t io n o n gen o t ox ic i t y in 2 D -3 D sk in m o d e ls 

(iii) T o assess t h e e f f ec ts o f a 26 G H z , 5 G m o d u la t e d signa l a lo n e or in co m b ina t io n w i t h 
U V ra d ia t io n o n irrit a t io n an d m usc in pro d uc t io n (dryn ess) in corn ea m o d e ls 

O rigina li t é e t /ou carac t ère n ova t eur du pro je t  

O ver t h e p ast f e w d eca d es, m o b ile t e le p h ony has exp erienc e d ra p id d e p loy m e n t , w i t h 
t h e in tro d uc t io n o f t h e f if t h gen era t io n (5 G) b eginn ing in 2020 . In Euro p e , t h e in i t ia l 
fre quency range se lec t e d for t h e in tro d uc t io n o f 5 G f a lls b e t w e en 3 .4 an d 3 .8 G H z . H o w ever, 
in t h e c o m ing f ive y ears, t h e 26 G H z b an d , f or w h ich lim i t e d stu d ies have b e en pu b lish e d , is 
sc h e du le d f or d e p loy m e n t . 

T h e origina li t y o f t h e C O RSIC A pro jec t is t o invest iga t e , in v i t ro , t h e p ossib le e f f ec ts o f a 
5 G signa l a t 26 G H z o n t h e t w o m a in b io logica l, su p erf ic ia l t arge ts a t such fre q uenc ies, t ha t 
is t h e sk in an d in t h e eye , t h e c orn ea . 

M oreover, t h ere are f e w invest iga t io ns o f t h e e f f ec ts o f RF in co m b ina t io n w i t h o t h er 
exp osures, an d such stu d ies d o a lm ost no t ex ist using RF a t 26 G H z . C O RSIC A w ill invest iga t e 
t h e e f f ec ts o f a c o ncurren t exp osure o f t h e hu m an sk in an d c orn ea t o RF a n d e i t h er so lar, 
U V -B or U V-A ra d ia t io ns, a lso a rou t in e occurrenc e in t h e d a ily lif e . 

W e f in d i t very p ert in en t t o st u dy t h e p ossib le in t erac t io n b e t w e en RF exp osure c lassif ie d 
as a p ossib le hu m an carc in ogen an d U V an d so lar exp osure ca t egorize d as a hu m a n 
carc inogen by t h e In t erna t io na l Agency f or Rese arch o n C anc er. O f n o t e , h igh d oses o f U V 
ra d ia t io n can have d e trim e n t a l e f f ec ts on t h e sk in (burns) an d t h e ey e (p h o t okera t it is), w it h 
sourc es inc lu d ing sun ligh t an d ar t if ic ia l sourc es like U V la m ps. C hro n i c exp osures t o U V 
ra d ia t io n has t h e p o t en t ia l t o inf lic t d a m age t o t h e sk in lea d ing t o tu m or f orm a t io n , as w e ll 
as t o t h e ey e lea d ing t o ca t arac t , an d p ossib ly t o syn dro m e o f Age-Re la t e d Macu lar 
D egen era t io n . 
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Q uest io ns d e rech erche 

   RFES 1.1 - Étu d es in 
chron ique) du v ivan t aux rad iofré quences, aux n iveaux m o lécu la ire e t ce llu la ire , en t enan t com p te d es 
évo lut ions d'u t ilisa t ion d e fré quences liées aux nouveaux usages e t  nouv e lles t echno logies d e 

5 G p ar exe m p le) e t encore p eu é tud iées (3 ,5 G H z , 26 G H z e t au-d e là , no t am m ent) sont priorit a ires. 
   RFES 1.5 - Étu d es sur d es m od è les in vit ro (d e la p eau , d e la cornée , d e la con jonc t ive , ...) d e 

ce llu la ire e t la géno t ox ic it é , p ar exe m p le . 
   RFES 2 .3 - Étud e d es e f fe ts d es co-exp osit ions aux rad iofré quences se ra p prochan t d es situa t ions 

 
       C O RSIC A m a in ly a ims t o answ er t h e quest io ns RFES 1.1, 1.5 , an d 2 .3 . 
RFES 1.1., RFES 1.5 . Using 2 D an d 3 D m o d e ls o f sk in an d corn ea , w e a im t o eva lua t e t he 
ca p ac i t y o f 5 G RF signa ls a t 26 G H z t o p ar t ic ip a t e in ox id a t ive st ress, inf la m m a t io n , an d c e ll 
d ea t h . W e w ill a d dress m ore b io logica l en d p o in ts in sp ec if ic m o d e ls such as gen o t ox ic it y f or 
t h e sk in m o d e ls or m uc in pro d uc t io n for t h e c orn ea m o d e ls. 
RFES 2.3 . O f n o t e , 3 D m o d e ls are c o nsid ere d as an a l t erna t ive for in v ivo assays, in agre e m en t 
w i t h t h e 3R a p pro ach (Re p lac e , Re d uc e , Re f in e), an d prov id e m o d e ls c loser t o t h e in v ivo 
si t ua t io n . C O RSIC A w ill invest iga t e w h e t h er 26 G H z RF signa ls c ou ld a l t er t h e e f f ec ts o f U V 
ra d ia t io n on RO S pro d uc t io n an d inf la m m at ory resp o nse in sk in an d ocu lar m o d e ls. T o 
b e t t er un d erst an d t h e in t erac t ion b e t w e en t h e t w o agen ts, w e w ill t est for d if f eren t U V 
ra d ia t io n (U V -B, U V-A , or so lar U V) an d f or d if f eren t RF exp osure con d i t io ns (2 exp osure an d 
p ost-exp osure t im e p o in ts, 3 RF exp osure leve ls). 

 

T h e f o llo w ing m o d e ls w ill b e use d : 
 2 D sk in c e ll cu l t ures c o m m erc ia l (Lo nza an d G ib c o). 
 3 D Sk in m o d e l w ill b e o b t a in e d b y Ph en io n (Franc e). 

T h e e f f ec ts o n v ia b ili t y (MTT), RO S pro d uc t io n , inf la m m a t ory cy t ok in es se cre t io n (IL-1, IL-
6 , IL-8 , e t c by ELISA), e p id erm a l arch it e c t ure , a p o p t osis, D N A d a m age , an t iox id an t leve ls, 
p ro t e in ox id a t ion / 8-oxoguan in leve ls w ill b e f o llo w e d a t d if f eren t t im e p o in ts p ost -
irra d ia t io n . T h e T4 enzy m e m o d if ie d C o m e t Assay w ill b e use d for t h e d e t ec t ion o f D N A 
d a m age inc lu d ing CPDs as t h e p re d o m inan t form o f D N A d a m age in d uc e d b y U V -B. 

 2 D c orn ea c e ll cu l ture is c o m m erc ia l (A T C C), it  is c o m p ose d by n orm a l hu m an prim ary 
c orn ea l e p i t h e lia l c e lls. 

 3 D m o d e ls are e i t h er rec o nstruc t e d c orn ea (Ma t t ek) or c orn ea organ o ids. C orn ea 
organ o ids are o b t a in fro m IMR-90 .4 iPSC c e lls m a in t a in e d by c lo na l p ro p aga t io n o n gro w th 
f ac t or-re d uc e d Ma trige l® in m T eSR1 m e d iu m un d er hy p ox ia . 

T h e e f f ec ts o n v ia b ili t y , R O S pro d uc t io n (f lo w cy t o m e try), inf la m m at ory cy t ok in es 
se cre t io n , an t iox id an t leve ls, a p o p t osis, an d pro t e in ox id a t io n (W est ern b lo t) w ill b e 
f o llo w e d a t d if f eren t t im e p o in ts. Sp ec if ic t ests f or m uc in se cre t io n (a t t h e pro t e in an d gen e 
leve ls) w ill b e p erf orm e d o n 3 D rec onstruc t e d c orn ea . 

For a ll b io logica l en d p o in ts, p osi t ive (exp osure t o U V or ch e m ica ls) an d n ega t ive (Sha m-
exp osure) c o n tro ls w ill b e prov id e d an d d a t a w ill b e o b t a in e d o n c o d e d sa m p les. 
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T h e f irst 10 m o n ths o f t h e pro jec t w ill b e d evo t e d t o se t t ing a ll c e llu lar m o d e ls an d t h e ir 
d osim etric charac t eriza t io n a t 26 G H z an d w i t h t h e d if f eren t su p p orts f or c e ll cu l t ures, 
organ o ids, an d reco nst ruc t e d t issu es. Exp erim en ts o n t h e sk in an d t h e corn ea w ill b e 
p erform e d in p ara lle l in t h e t w o la b ora t ories over t h e n ext 26 m o n t hs, a llo w ing f or t he 
exc hange o f se t u p or ce ll m o d e ls, if n e e d e d . In d e e d , t h e C O RSI C A co nsor t iu m f e d era t es t w o 
t ea ms in t erna t io na lly rec ogn ize d as f or t h e ir exp er t ise in U V ra d ia t io n b io e f f ec ts an d /or in 
b io e lec t ro m agn e t ics, t hus prov id ing syn ergist ic st a t e-o f-t h e-ar t t echn ica l c o m p e t enc es. The 
p ossib ili t y t o exc hange exp osure se t u p an d t he ca p a b ili t y t o p erf orm c o m b in e d exp osure t o 
U V ra d ia t io n lea ds t o a st ro ng a d d e d va lue c o m p o n en t . Th e C ORSIC A rese arch t ea m w ill 
t hus b e c o m p ose d o f 5 rese arch ers, 3 engin e ers an d 2 t echn ic ians. 

 
Part n er 1: Bio e lec tro n ics t ea m o f t h e IMS la b ora t ory - UMR 5218 C N RS (Bord eaux , Franc e): 

c e ll cu l t ure f ac ili t y , RF exp osure se tu ps, U V irra d ia t or, b io logica l t ests, e lec t ro n ics an d signa l 
ana lysis, exp erim ent a l d osim etry . Sp ec if ica lly , t h e in v i t ro 26 G H z exp osure se tu p , a t rip le 
reverb era t io n cha m b er, is curren t ly d esign e d w i t h in t h e RF Sk in-U V pro jec t . Th e d osim e tric 
charac t eriza t io n (si m u la t io ns) o f t h e exp osure se tu p w ill b e su b c o n trac t e d t o XLim (Lim oges, 
Franc e). 

Part n er 2: N a t io na l C en t er f or Pu b lic H e a l t h an d Pharm acy (N CPHP), Un i t o f N o n-Io n ising 
Ra d ia t io n (Bu d a p est , H ungary): c e ll cu lt ure f ac ili t y , U V irra d ia t ors, so lar si m u la t or S OL-500 . 
Sp e c if ica lly , t h e 26 G H z exp osure syst e m co nsists o f a horn an t enna assoc ia t e d w it h RF 
d ev ic es in a b ox c overe d w i t h an a bsorb ing m a t eria l. 

 

Part enaria t 

C N RS - IMS  

 : M m e Em ilie Pugin ier Pin e t  

N a t iona l rese arch inst it u t e f or ra d io b io logy an d ra d io hygien e - D e p art m en t o f n o n 
io n ising ra d ia t io n  

 : M . G e orges Thuroczy  
 


