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D. Direct reprogramming of fibroblasts into functional cardiomyocytes by defined
factors. Cell 142(3):375-386; 2010). Such reprogramming experiments, both via an
intermediate iPS stage and via direct phenotypic transformation, are always

performed by means methods of transferring a specific gene set via viral vectors.



Fig. 1 illustrates diagrammatically an apparatus used in the process
according to the invention. 20Fig. 2 illustrates the effects of stimulation
with el ecwoanegnetinc fields at | ow powsr radi of r equency pam/iBie2/esdprsessi on
of genes which orient a stemcell towards cardiogenic, skeletal nyogenic
and neur ogeni ¢ devel opnental lines. Fig. 3 illustrates how stinulation with
el ectromagnetic fields at | ow power radio- frequencies | oners the
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Brief description of the figures
Fig. 1 illustrates diagrammatically an apparatus used in the process according to
the invention. |
20  Fig. 2 illustrates the effects of stimulation with electromagnetic fields at low-power
radiofrequency on the expression of genes which orient a stem cell towards
cardiogenic, skeletal myogenic and neurogenic developmental lines.
Fig. 3 illustrates how stimulation with electromagnetic fields at low-power radio-
frequencies lowers the expression of marker genes of undifferentiated stem cells.
25 Fig. 4 illustrates how the exposure of cells to electromagnetic fields at low-power
radiofrequencies modulates the expression of tissue-specific and stem-cell related
proteins.
Fig. 5 shows the increase in spontaneously beating colonies obtained in the

absence or presence of treatment according to the invention.



fields" is used to nean radi ofrequency el ectromagnetic fields characterised
by a radi ated power neasured at the lowentity emtter, for exanple |ess
than 100 w2omveianabl y | ess than 50 my/ nore preferabl pCrasmi/bsn7sl0 mV
In particular, it is noted that, according to the invention, stemcells
subjected to the action of 25 radi ofrequency el ectromagnetic fields as
descri bed above, in a neutral growh medium are capable of increasing
cultivated on a suitable nedium not

their total. pluripotenc . -once,.
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produced by the nmagnetic fields described above are considered. |ndeed, the
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appear an i avi ng spontaneous contractile activity, but
al so the@&é&%ﬁ%%ﬁ%&@%ﬁ%ﬂ%’gcardi al cells to formtrue nyocardi al
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associated with said generator 10 and adapted to modulate the emission thereof,
and at least one convector electrode 15, associated with said generator 10,
possibly through the modulator 14, and adapted to direct the radiofrequency
currents induced by the above-mentioned electromagnetic field 13.
15  The present invention provides for irradiation of the cellular material to be treated
by using the device which is the subject of European patent EP 1 301 241, or a
similar device, in the vicinity of said cellular material, applying said convector
electrode 15 in the proximity of said stem or differentiated cells, as shown
diagrammatically in the attached Fig. 1.

20 Moreover, according to the invention “low power radiofrequency electromagnetic
fields” is used to mean radiofrequency electromagnetic fields characterised by a
radiated power measured at the low-entity emitter, for example less than 100 mW,
preferably less than 50 mW, more preferably less than 10 mW. In particular, it is
noted that, according to the invention, stem cells subjected to the action of

25 radiofrequency electromagnetic fields as described above, in a neutral growth
medium, are capable of increasing their total pluripotency and, once cultivated on

a suitable medium, not simply of developing into cells of any tissue type (muscle,

bone, nerve, gland, etc). This aspect is especially evident if the cardiogenic effect
produced by the magnetic fields described above are considered. Indeed, the

30 action of the magnetic field is capable of inducing not only the appearance of

- cardiac myocytes having spontaneous contractile activity, but also the aggregation

of said myocardial cells to form true myocardial tissue wherein the overall



10Exanpl es of fibroblast and oocyte therapy according to the invention are
al so reported. Exanple 1 The device described in patent EP 1 301 241,

whi ch hadwbeers/iaaced in a CO2 i ncubatof, was regul at edPCa/IB2a0HOAY as to
emt electromagnetic radiation at a 15 frequency approximately equal to 2.4
GHz, and the convector el ectrodes were imersed in the culture nmedi um
wherein RL nouse ES cells were al ready present. The di stance between the
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Tekt r oni Xrigg&dfocapect rum anal yser, by orientating the antenna thereof
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emtter and within a very restricted area around the receiving antenna of
t he net erreported.

Example 1
- The device described in patent EP 1 301 241, which had been placed in a CO,

incubator, was regulated in such a way as to emit electromagnetic radiation at a
15 frequency approximately equal to 2.4 GHz, and the convector electrodes were
immersed in the culture medium wherein R1 mouse ES cells were already
present.
The distance between the 2.4 Ghz frequency source and the culture medium was
approximately 35 cm. The amount 6f electromagnetic radiation supplied was
20 measured using a Tektronix 2754p spectrum analyser, by orientating the antenna
thereof receiving most of the signal.
Taking into account a duration for each individual radiofrequency emission of
200 ms and a switch-off interval of 2.5 s, the following results were obtained: the
emitted power P is approximately 2 mW, the electric field E is equal to 0.4 V/m, the
25 magnétic field M is approximately 1mA/m, and the specific absorption rate, or
SAR, approximately 0.128 yW/g. Having ascertained o = 1 A/Vm , and p = 1000
Kg/m3, the electromagnetic current density within the culture medium during the
irradiation by the device described above is equal to J = 30 pAlcm?
Notwithstanding that the electromagnetic field measured around the device is
30 highly irregular due to the presence of the metallic walls of the incubator, it was
possible to measure the maximum intensity within the incubator. Radiated power

values equal to 400 pW/m? were measured at a distance of approximately 35 cm



The R1 ES cells were maintained in an undifferentiated state by cultivating
themon a | ayer of nouse enbryo fibroblasts that had been mitotically

i nacti vatwo 2018/2ke05 presence of Knockgut DVEM cont ai ni RGTAB2G1EEB0T a
final concentration of 100U/ mlLIF. O herwi se, cellular differentiation was
conducted in accordance with the usual nethods, by placing the cells on

pl ates (Costar ultra | ow attachnent clusters) containing the culture nmedi um
in the a%senghe of . IF%%%\ftﬁr t wo da%sa.otf culture tél 10resu|tantt enbryoid
bodi es (ERE) V%F@'lk?ra WiRIn 2 YERE TGS SRR Araund &e, Fecglyipa antga 9he
total RNfhavafetésol ated using triazole reagent in accordance with the

gui del ines of the manufacturer (Invitrogen). The total RNA was dissolved in
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conducted after each sanple.
Gene expression

The total. RNA was isolated using triazole reagent in accordance with the
guidelines of the manufacturer (Invitrogen). The total RNA was dissolved in water
devoid of RNA-ase, and, to perform RT-PCR, cDNA was synthesised in 50 ul with
15 1 ul total RNA and MuMLV inverse transcriptase (RT) as instructed by the
manufacturer (Invitrogen).
Quantitative PCR in real time was performed using an iCycler Therma Cycler (Bio-
Rad). 2 ul cDNA was amplified in_to 50 pl using Platinum Supermix UDG
(Invitrogen), 200 nM of each primer, 10 nM of fluorescein (bio-rad) and Sybr
20  Green. Following an initial denaturation phase at 94°C for 10 minutes, thermal
cycling was initiated. Each cycle consisted of 15 sec at 94°C, 30 sec at 55-59°C,
30 sec at 60°C, and the fluorescence was read off at the end of this phase. In the
described example, all the primers used were of the Invitrogen type, but analogous
results are achieved using different primers.
25 To evaluate the quality of the PCT samples in real time, analysis of the fusion
curve was conducted after each sample.
The respective expression was determined using the “delta-CT” method with
GAPDH as reported in Maioli M. et al. “*Hyaluronam esters drive Smad gene
expression and signalling enhancing cardiogenesis in mouse embryonic and
30 human mesenchymal stem cells PloS One 5(11).€15151 (2010).



The respective expression was determ ned using the "delta-CT" nethod with
GAPDH as reported in Maioli M et al. "Hyaluronamesters drive Snad gene
expr essi omoants/®ignal | i ng enhanci ng cardi ogenesi s i n noRs&/1BIOL/YTMTC and 30
human nmesenchymal stemcells Pl oS One 5(11):e15151 (2010). WO

2013/ 0244106PCT/ 1 B2012/ 054078 | nmunobl ottina analysis ES cells were
harvested and pelleted in PBS, then the pellets were lysed with buffer for

extraction fromthe cel]s. (Invitrogen). The cellular |ysate was subjected
to el ect i@&m@@ﬁm N8Y$SNovex Tris-glycine pol yacryl ani de gel
(I'nvitrogen ceffwvdrt l%rVEB@dSQ% iefiERM, inUPBYY thBn 68! pellet dvereq éé‘d with

Mni-Cell in accordance with the manufacturer's instructions. | om ng
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of 105priMEPS SDS baféreusirnbn-XENE astlskPaviniCsll in3adedrolbté withsthe? and
NANOG), diluted 1:1000. Follow ng further washing, the nenbranes were

i ncubat edanufactiressdppiduFtiPngnt i body (abCAM) anti-rabbit (Sox2 and NANOG) or
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per oxi dase expres |on of rreasure Wth a
det ect i o(PYPFY) ¢mvitrygehh Gﬂn)ematu:ahmmemmémbrams%d Washirg tie: dnimurg t he
agents f?gargté?wgrv?/gfae:mcgﬁ tfc(%leg r}gre %)hourrgtugr?ﬂnﬁe% r}tlen%erature in the presence of
10  primary antibodies (anti-GATA4 antisera, Myo, B-3-tubulin, sox2 and NANOG),
diluted 1:1000. Following further washing, the membranes were incubated with a '
secondary antibody (abCAM) anti-rabbit (Sox2 and NANOG) or anti-mouse
(GAT4, MyoD, B-3-tubulin) conjugated with horseradish peroxidase (HRP). The
expression of labelled proteins was measured with a detection system for
15 chemoluminescence (using ECL Western blotting the agents from Amersham
Biosciences).
Immunostaining
R1 cells cultivated for 3 days with or without application of the radiofrequency
electromagnetic fields were treated with tryps‘in, and the resultant suspension was
20 cultured at low density to enable visualisation of the individual cells. The cultures
were fixed with 4% paraformaldehyde. The cells were exposed for 1 h at 37°C to
mouse anti-actinic, a-sarcomeric monoclonal antibodies, B-3-tubulin, MyoD or
Myogenin or rabbit polyclonal antibodies to the heavy chain of myosin, and stained
at 37°C for 1 h with goat IgG conjugated with fluorescein.
25 The microscopic verification was conducted using a Leica confocal microscope
(LEICA TCSSP5), and the DNA was visualised using propidium iodide (1 ug/ml).
Analytical data
The statistical analysis of the data was conducted using Student’s t-test, taking a

value of p < 0.05 as the limit of significance.
30 The R-PCR in real time demonstrated a significant increase in the expression of

the prodynorphin gene after 24 hours exposure to radiofrequency electromagnetic
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15  for a zinc finger dominium and a homeodominium are essential for cardiogenesis
in various animal species including humans.

The transcription of myoD and neurogenin 1 was also increased in a similar way,
in respect of both times and persistence after stimulation (see Fig. 2D, E).
It is also known that to regulate proliferation and differentiation, the ES cells must

20 be capable of closely controlling the transcription of numerous factors including
Sox2, NANOG, and Oct4.

Sox 2 is able to act in synergy with Oct3/4 to activate Oct-Sox stimulators which
regulate the expression of specific genes of pluripotent stem cells such as
NANOG, Oct3/4 and Sox2 itseif.

25 Suppression of the activity of the Oct4 gene in mouse embryos impedes
proliferation of the internal cell mass (ICM) and promotes differentiation into
trofectoderm. Once expressed, NANOG blocks differentiation.

Negative regulation of NANOG is therefore necessary to sustain differentiation
during the development of ES cells.

30 Early stages of ES cells differentiation, following removal of LIF, imply a sub-

regulation of the expression of Sox2 (see Fig. 3).



15 for a zinc finger dom nium and a homeodom ni um are essential for

cardi ogenesis in various ani mal species including humans. The transcription
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both times and persistence after stinulation (see Fig. 2D, E). It is also
known that to regulate proliferation and differentiation, the ES cells nust
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To eval uat e. whet her the transcriptiaqnal, responses observed jndjicate an
et ease SGTHIGANHY GREROTRIERSRE 1 (BTSTTRRiPE BT (NECHRIBRGATEE SRR Oer
Bl ot ey e S B ) e e e s
respect i 9eidyinefeasgr wracstilnevidenta? days aftes! beatreatimanite adiifiessistad fori the, are
next 7 days even in the absence of stimulation (Fig. 4 A-C).
In cells exposed to radiofrequency electromagnetic fields, the expression of Sox2
and NANOG reflected the increased transcriptional responses following

15 stimulation with radiofrequency electromagnetic fields in being significantly sub-
regulated in exposed cells as compared with non-exposed cells (Fig. 4 D, E).

The formation of a cardiac phenotype was furthermore deduced by observing that
stimulation with radiofrequency electromagnetic fields resulted (see Fig. 5) in a
considerable increase in the number of false dating colonies. spontaneously

20  deriving from aggregated cells such as EBs for 48 hours following removal of LIF,
in the absence (white circles) or in the presence (black circles), of treatment
according to the invention.

All the data collected therefore prove that, following exposure of ES cells to
radiofrequency electromagnetic fields, differentiation occurs.

25 Differently from the electromagnetic fields used in the literature, the treatment with
radiofrequency electromagnetic fields according to the invention, in the modalities
described in the present invention, allowed the consistent increase in the
differentiation pluripotentiality which, in the example given, involves three lines of
development: cardiogenesis, neurogenesis and skeletal-muscle myogenesis

30 without the intervention of chemical or biological agonists, or of genetic

engineering; obviously the differentiation can involve other lines of cell



significantly overexpressed in cells treated with el ectromagnetic
stinmulation, as 10 conpared with non-stinmulated cells (Fig. 4 A-C). As for
the transwoiptyamab effects, said incrgase was still evipdenB2022/08y3s af t er
the treatnent, and persisted for the next 7 days even in the absence of
stinmulation (Fig. 4 A-C). In cells exposed to radiofrequency '

el ectromagnetic fields, the expression of Sox2 and NANOG refl ected the

i ncreased transcriptional responses,fqllown S5stinul ation. wit

ad of r eHEKHBOTENL Y SdmesrRIn: s the By BrGHAeS ABI hat, e at e
i N exposatbth6d hecadlirftPIIAESHvartion iQ%Pﬁw.osed cells (Fig. 4 D, E). The
formation of a cardi ac phenotype was turthernore deduced by observing that

st i mul at FORh@IMere; agi alfaagyusacionadkabe\wdynepeating énel expedmentdesarivedri g.

pont ancBLER S ReT T PBay S ybHEL Bt he RoobBalf oiEtedd ffeRibRa. <
f ol | ogvi ngenerOyRlaspforlétample, fibromasteriastebdtoft steri tells the @ffdch observeidesence
(black circles of treatnent according to the invention. Al the data

col | ect ewasHapbhs regledveslishagre repregrangedx fRysiting &t bekavelike tetipotent

radi of reguency glectromagnetic fields, differentiation occurs.
25Differently !rlr'omthe el ectromagnetic fields used in the literature, the
t r eat menExairipie Padi of requency el ectronmagnetic fields according to the

i nventio i n . the dalitjes described in the present inventign, allowed
the. consMststent,cPuman-adull; HESaPReaat | HEMonCplr (it Pal 64refni Sh, i n
the examplrershtiin dMAIRF IdsSREN tAASS 1R CARNOLARIEN: cdtB'CUrBaRAES Sy

neur ogenesi s and skel et al -'nuscl e nyogenesi s 30w t hout the intervention of
cheni cal definitions of ipbal-oatpipotardiality), isblajetdtone agippsectissuegand froino wiher t he

2013/ 02432868615 8085 2 0ics G B, SeBienil o hosthl mermbiEmes ot BIFEE K nown
techni qupmcBhRY vith &ksetilts thBideadrissd aizdnetic tfielid BecAralgNbitAB ihverdidRl i ed.
Furthernore, as already nentioned above, by repeating the experinent
descri befpr 72 h and then cultivated in the absence of further exposures for 4 or 7 days
15 (corresponding to 7 or 10 days from starting time 0), behaved like quasi-
embryonic, pluripotent cells . in that they acquired the capacity to differentiate, on
equal terms with mouse embryo cells exposed to the magnetic field of the present
invention, both in myocardial cells, neuronal cells and skeletal-muscle cells. These
results indicate that the treatment conducted as stated in the present invention is
20 able to convert human stem elements from a state of multipotency to an extremely
more ‘“plastic” state of pluripotency, therefore maximising the hypothetical
prospects of cell therapy and regenerative medicine with aduit human stem cells.
Example 3
Human fibroblasts were exposed to a magnetic field for 72 h . and then cultured in
25 the absence of exposure for a further 4 or 7 days (corresponding to 7 or 10 days
from starting time 0) stock the duration of each individual radiofrequency emission
was 200 ms with a switching-off interval of 2.5 s. Under these experimental
conditions, the percentage of cells which expressed beta-3-tubulin, a marker of
neuronal differentiation, was above 16%, while the percentage of cells expressing
30 myoD, a marker of skeletal-muscle differentiation, was more than 20% , and the
percentage of cells expressing alpha-sarcomeric actinin, a marker of terminal

myocardial differentiation, was actually over 30%.



in the exanple illustrated above under the sanme conditions but using
differentiated 5 cells such as, for exanple, fibroblasts instead of stem
cel l's, tH&O@Pt3dB#418bserved was that thegtreated cell s wWBEETBEI/OYOHmMeEd,
reverting to behave like totipotent stemcells. Exanple 2 Miltipotent
human- adul t nesenchymal stemcells (having a degree of 10 differentiation
potentiality less than that of the enbryonic stemcells considered for
definiti t e and
from ot heW RIGLBF e hrd S BREBRIRGI 148 e BBl i SR PR B A e
of full - tcattorgpivas eteato: when exposed to the described magnetic field
according tog the |nvent| on for and then cultivated in the absence of

further expdsureldpee althy tr?”ﬁ‘é{ﬁloi‘@' tevet rtee gstvatinn ebtissusrspesifitagengs om
starting time 0)g, éhelé@v%fic‘t k'?bdﬂ#"f er'eﬁ{ﬁbrNB@ & ar lbrr?&?{o‘?émm %Sﬁgmatécp that

t hey acquired the capacity rate, on eqgua
enbryd cells expw&le«tatd)ogémcmagnmtloq field of the present invention, both

i n myocar di cells, neuronal cells | et al - muscl S. These
osul te i nditat crge A ES FRoseRRIAA IR nEE e STiah &8 NYPha Koy

invention is 20 ghiidtgl ,9,9gg@qés,§1urran stemelenents froma state of
mul tipotency to an extrenely nore "plastic" state of pluripotency,

t her ef ore nfiiki m isdoge t e transotiptianal alevel, othee ctxpredsiare| of nberagwlrahdthe
regenerative medl &

fi brobl asts weré€ bﬁﬁg%t E’(?%%uﬁl’réaﬁle[ioggnfsat?'gnhc?%tm% Vﬁ'ﬁ’nﬂé Qfgeﬁ{é?ﬁ?lgur ed

in 25t he absenC@cdai‘rdmggn@&Héq)réeéntanf/elrﬁﬂdwhaéf@r&h&rrﬁiﬂmn&@é&d ashopding to 7
or 10 days from startl n%@atl me 0) stock the duration of each individua

radi of requency e&ff QBWOPH@"'% ganes reapersiblegfosthe canditionlof deirng 5 s.
Under these exp35|t3%}cgh wﬁfghbg{%c the percentage of cells which

expressed beta e ot neur onal differentiation, was above

16% whi e gdrécper, cwnhmge\e)fcoe&té f ethpr g3 G:Q0H) theoBeatimant kefucell the
skel etal -muscle differentiation, was more than 20% , and the percentage of

cel I's exBXRESSIAN af Peit seodice NANDSG, randhKiidy ﬂ@elt&awsmﬁraaqscrrateaa di al
diff %e”'irﬂr%ﬂtngﬂm"tﬁé s%?ﬁé‘@éhé‘s %m F 2§%Thlf¥]\§s%%§{sogﬂé&%c9{umnﬁ§%§{ fp4078

Application o e proces accor I nventi o
fi brobl ashta the magheticefialdstreéiihmrttcacc()rdmg ndube iavention hasimst r'frpzedhiie
bx5, GATA4,

N o(2. 5 SHEH BERIATH h A 150 S1a% e Rer et GEARES TR 9 (ARSIt 1)
'sE2i‘Etea?bﬁi‘gﬁe%??ﬁ%’?f@%“%%ﬁ%{‘“% R Yor ¥t Ak a0
of neur o§mihelconttasy dransssiptianalrinkjbilionohitkuis eftectad 24 hTafteatthe tteatinent t he
magn%l Cd]elsgrlltgjéd in the present invention on the above-mentioned genes, has enabled
especially elevated yields of differentiation in the myocardiac, skeletal-muscle and
neuronal direction to be obtained.
Example 4
The experiment was 'repeated as described above and with the use of cocytes,
25  with the following results:

- optimisation of the maturation of the oocytes, as demonstrated in the
oocytes of horses, sheep and humans, with consequent improvement in
nuclear and cytoplasmatic maturation and expansion of the cumulus cells,
even by intracytoplasmatic injection of the spermatozoon (ICSl);

30 - Improved vitality of atresic and/or degenerate oocytes;
- Stimulation and improvement of cleavage, with an embryonal development

at the fibroblast stage;



10 according to the present invention has furthernore induced a by facing
effect on the transcriptional genes responsible for the condition of being
a stem ceVpP208A844Puri potency. I n partigular, within th&ETEBLY0PP] he
first 6-20 h, the treatnment induced the expression of Oct4, Sox2, cMsc,
NANOG, and K1f4, al beit causing transcriptional 15 inhibition of the sanme
genes after 24 h. This aspect is of considerable interest in that the

magnet c- 1ot & §BhAE M ARSRTH 18- | 20l Mol YEIRAO SIS Rake " LR ont e

human fi brobl over expression

stem st at e gefgsilisdtion) evon oy uhl@d@yt@plbsmueI‘ﬁjé@‘tlorbbﬁtlh@ckpeﬁmbfcﬂo@m iation
into mature cells. On the contrary, transcriptional inhibition, which is

effected 24 h lagatgientf embaoseehtanedily @veBdY Infracytonhrsaali injectign Pbn on
t he above- ”E”ttﬁé)gﬁgrngﬁﬂgéon WBFCISHFH&I ‘E‘ﬂpgﬁ‘(@fm ally elevated yields of

differentiation rn the ocardr ac, nmuscl e and neuronal direction
to besobt alned:ellakmrmlmulétlon to ﬁdimeaalpemgrmm gewetic mpdiicetioms descri bed
above and with the use OL cy tet?1 e foI oW ng results:

opti misation SPeMestimiyigtion [gAng OPEQW%MVPB§”'“§§ ifRnonstrated in the
oocytes of h0@%Iaﬁ&?@@eﬁﬁﬂs&&ﬁ%er%?&o@%ﬁ@ﬂ%s éfﬁﬁfvﬂifc?flé?ﬁﬁsdtnﬁnnuc' ear
and cytoplasnatlc mat urati on and expansi on of° the cumulus cells, even by
intracytoplasmatic injection of the spernatozoon (ICSI), 30Inproved
vitality of atresic and/ or degenerate oocytes; Stimnulation and inprovenent
of cleavage, wth an enbryonal devel opnent at the fibroblast stage; WO
2013/ 02441011PCT/ 1B2012/ 054078 Enbryonal stinulation pre- and post-freezing
to facilitate subsequent fertilisation, even by intracytoplasnmatic

i njection of the spermatozoon; Treatnent of enbryos obtained by even by
intracytoplasmatic injection of the spermatozoon, for cloning purposes;
5Cell-line stinulation, to induce cloning and genetic nodification; Sperm
stimulation for methods of in-vitro fertilisation Stinulation even of
sessil e spermatozoa by nethods of in-vitro fertilisation.



WO 2013/ 02441012PCT/ 1 B2012/ 054078 CLAIMS 1. A process for treating stem or
differentiated cells, by neans of the application of radi of requency

el ect r onrayoevisw2i4iel ds through an el eciyomagnetic fi el dpPgenBa/03407810)
conprising: a power supply (11); at |east one antenna (12) capable to ;
radiate 5 a scattered el ectromagnetic field (13) having a power |ower than
100 MW/ a nodul ator (14) associated to said generator (10) and capable to
nodul at e Egﬁgﬁgission thereof; at |east a convector el ectrode (15) capable
to direcF adi of requency currents induced by the above said

el ect r omagagirbeedd @r‘ﬂre@%ﬁg st @Qﬁﬁé@ﬂtlaﬂédtd@lspb@ﬁ#éﬁﬁs%f%e SppflcticHbor

differentiated cell rocess according to claiml1, wherein said
radi of re fégq@r@cywlgﬁﬁgm@gn@ ¢ ffieldssthirengh anpelaeiromegestic rﬁahi genemator 3. A

Fi el as o) Seifind £ hBRL RupP03 1 Flipe st IR SRbRRIED i BRTRRE o e

1-3, ameaeswtwr@dnaéd:tk@nag@etusaéld (113 hauhgah géower wwér trmi uoo miwy; A
process accordi nz%to clains 1-3, wherein differentiated cells such as

fi br obl aBiosiulater (s apspciatedpior spidi aereratar: (103 ardiicapablesto mashdrtesthe
accor di .ng[rﬁ&u% ek gat"‘/fé%rsg'é‘ convBbtdP Efc dget O%egég?tﬂgaggddﬁé%taf?\

appropriate culture ne 0 - convector el ect vi ce accordi ng
t o cl ai madiafrequenuoyraecerits indueedubdy theeabevk said eletihemaghétic field @8)e@seld to

Fuo. dayogpi Ml Erar ey doa Sam pedlieratiay 655 at es. 25 7. A pr 28;;‘? 3
R e R s i s L
- 6 wher titlds haveya pewar lowes deian A8tNAdd of stem cell's.
3. A process according to claim 2, wherein said radiofrequency electromagnetic
fields have a power lower than 10 mW. |
4. A process according to claims 1-3, wherein stem cells are used in a neutral
15  growth medium.
5. A process. according to claims 1-3, wherein differentiated cells such as
fibroblasts are used in an appropriate culture medium:
6. A process according to claims 1-5 wherein:
- R1 mice ES cells are placed in an appropriate culture medium;
20 - convector electrodes of a device according to claim 1 are immersed in the culture
medium;
- the cells are exposed to electromagnetic fields of 2 mW power;
- EBs embryoid bodies resulting after two days of culture are placed on tissue
culture plates.
25 7. A process aécording to claims 1 - 3 and 5 - 6, wherein normal differentiated
cells are used instead of stem cells.
8. Process according to claims 1 — 3 and 5 — 6 wherein ovocytes are used instead

of stem cells.



